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I

EXPERIMENTS
AND

CONSIDERATIONS
TOUCHING

COLOURS.
Firft occafionally written, among fome other EJJays^ to 

a Friend; and now fuffer’d to come abroad as

The BEGINNING of an

COLOURS.

ne PREFACE.
"W* ■'RAVING, inconvenient places of 
B S the following treatife, mention-
H I ed the motives, that induced me
Jr M to write it, and the fcope I pro-
poied to my felf in it^-1 think it fuperfluous to 
entertain the reader now with what he will 
meet with hereafter. And I fhould judge it 
needlefs, to trouble others, or my felf, with 
any thing of preface •, were it not, that I can 
fcarce doubt, but this book will fall into the 
hands of fome readers, who being unacquaint
ed with the difficulty of attempts of this na
ture, will think it ftrange that I ftiould pub- 
Jifli any thing about colours, without a particu
lar theory of them. But I dare expedt, that in
telligent and equitable readers will confider on 
my behalf, that the profeffed defign of this 
treatife is to deliver things rather hiftorical than 
dogmatical, and confequently, if I have added 
divers new fpeculative confiderations and hints 
which perhaps may afford no defpicable af- 
fiftance towards the framing of a folid and 
comprehenfive hypothefis, I have done at 
Icaft as much as I promifed, or as the nature 
of my undertaking exadied. But another 
thing there is, which if it ffiould be obje<5:ed, 
I fear I fhould not be able fo eafily to anfwer 
it; and that is, that in the follov/ing treatife 
(efpecially in the third part of it) the expe
riments might have been better marfhalled, and 
fome of them delivered in fewer words. For 
I muft confefs, that this Effay was written to a 
private friend, and that too by fnatches, at 
feveral times, and places, and (after my man
ner) in loofe flieets, of which I oftentimes had

Vol. II.

not all by me that I had already written, when 
I was writing more fo that it needs be no 
wonder if all the experiments be not ranged 
to the beft advantage, and if fome connexions 
and confecutions of them might eafily have 
been mended ; efpecially fince, having care- 
lefly laid by the loofe papers, for feveral years 
after they were written, when I came to put 
them together to difpatch them to the prefs, I 
found fome of thofe I reckoned upon, to be 
very unfeafonably Wanting. And to make any 
great change in the order of the reft wa.s 
more than the printer’s importunity, and that 
of my own avocations (and perhaps alfo con- 
fiderable follicitaticns) would permit. But 
thSugh fome few preambles of the particular 
experiments might have (perchance) been 
fpared, or fhortened, if I had had all my pa
pers under my view at once ; yet in the molt 
of thofe introduftory paflages, the reader will 
(I hope) find hints, or advertifements, as well 
as tranfitions. If I fometimes feem to infift 
Jong upon the circumftances of a trial, I hope 
I lhall be eafily excufed by thofe, that both 
know how nice divers experiments ’of colours 
arcj and confider, that I was not barely to re
late them, but fo as to teach a young gentle
man to make them. And if I was not folli- 
citous to make a nicer divifion of rhe whole 
treatife, than into three parts, whereof the 
one contains fome confiderations about coIouiS 
in general; the other exhibits a fpecimen of 
an account of particular colours, exemplified 
in whitenefs and blackncfi and the third, 
promifeuous experiments about the remain-
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The PRE.FJCE.
whilft men knew not how they were perfor
med, appeared foftrange, will, when the way 
of making them, and the grounds on which I 
deviled them, lhall be publick, quickl)^ lole 
all, that their being rarities, and their being 
-thought myfteries, contributed to recommend 
them. But it is fitter for mountebanks than 
naturalifts to defire to have their dilcoveries ra
ther admired than underftood ; and for my 
part I had much rather deferve the thanks of 
the ingenious, than enjoy the applaufe of the 
ignorant. And if I can fo far contribute to 
the difeovery of the nature of colours, as to 
help the curious to it, I lhall have reached 
my end, and laved my lelf fome labour, which 
clfe I may chance to be tempted to undergo in 
profecuting that fubjedt, and adding to this 
treatife, which I therefore call a hiftory, be
caufe it chiefly contains matters of faft, and 
which hiftory the title declares me to look up
on but as begun. Becaufe though that above 
a hundred, not to fay a hundred and fifty ex- 
perinaents, (fome loofe, and others interwoven 
amongft the difeourfes themfelves) may fuffice 
to give a beginning to a hiftory not hitherto, 
that I know, begun by any; yet the fubjedl is 
fo fruitful, and fo worthy, that thofe, who are 
curious of thefe matters, will be far more want
ing to themfelves than I can fulpedl, if what 
I now publilh prove any more than a begin
ning. For, as I hope my endeavours may af
ford them fome affiftance towards this work, 
lb thofe endeavours are too much unfinilhed to 
give them any difeouragement, qiS if there 
were little left for others to do towards the hi
ftory of colours.

For (firft) I have been willing to leave un
mentioned the moft part of thofe phtenome- 
na of colours, that nature prefents us of her 
own accord, (that is, without being guided 
or over-ruled by man ;) fuch as the different 
colours, that feveral forts of fruits pafs through 
before they are perfeftly ripe, and thofe that 
appear upon the fading of flowers and leaves, 
and the putrefaftion (and its feveral degrees) 
of fniits, ^c. together with a thoufand other 
obvious inftances of the changes of colours. 
Nor have I much meddled with thofe familiar 
phaenomena, wherein man is not an idle fpedta- 
tor i fuch as the greennefs produced by fait in 
beef much powdered, and the rednefs produ-

ing colours (efpecially red) in order to a 
theory of them: If, I fay, I contented my 
felf with this eafy divjfion of my difcourfe, it 
was perhaps, becaufe I did not thinkit fo necef- 
fary to be curious about the method or con
trivance of a treatife, wherein I do not pretend 
to prefent my reader with a compleat fabrick, 
or fo much as model; but only to bring in 
materials proper for the building. And if I 
did not well know, how ingenious the curio- 
fity and civility of friends makes them, to 
perfuade men by fpecious allegations, to gra
tify their defires; I fhould have been made 
to believe by peifons very well qualified to 
judge of matters of this nature, that the fol
lowing experiments will not need the addition 
of accurate method and fpeculative notions to 
procure acceptance for the treatife that con
tains them. For it hath been reprefented, 
that in moft of them, as the novelty will make 
them furprizing, and the quicknefs of perfor
mance, keep them from being tedious; fo the 
fenfible changes, that are effefted by them, 
are fo manifeft, fo great, and fo fudden, that 
fcarce any will be difpleafed to fee them, and 
thofe that are any thing curious will fcarce be 
able to fee them, 'without finding themfelves 
excited to make refleftions upon them. But 
though with me, who love to meafure phy- 
fical things by their ufe, not their ftrangenefe, 
or prettinefs, the partiality of others prevails 
not to make me over-value thefe, or look up
on them in themfelves as other than trifles} 
yet I confefs, that ever fince I did divers 
years ago fhew fome of them to a learned 
company of Virtuoji^ fo many perfons of dif
fering conditions, and even fexes, have been 
curious to fee them, and pleafed not to dif- 
like them, that I cannot delpair, but that by 
complying with thofe that urge the publica
tion of them, I may both gratify and excite 
the curious, and lay perhaps a foundation, 
whereon either others or my felf may in time 
fuperftruft a fubffantial theory of colours. 
And if after his mafler Plato, have
rightly obferved admiration to be the parent of 
philofophy, the wonder, fome of thefe trifles 
have been wont to produce in all forts of be
holders, and the acce/s they have fometimes 
gained even to the clofets of ladies, feem to 
promife, that fince the fubjeft is fo pleafing, 
that the Ipeculation appears as delightful as. ced in the lhells of lobfters upon the boiling 
difficult, fuch eafy and recreative experiments, 
which require but little time, or charge, or 
trouble in the making, and when made , are 
fenfible and furprizing enough, may contri
bute more than others, ( far more important, 
but as much more difficult) to recommend 
thofe parts of learning (chymiftry and cor- 
pufcular philofophy) by which they have been 
produced, and to which they give teftimony 
even to fuch kind of perfons, as value a pretty 
trick more than a true notion, and would 
fcarce admit philofophy, if it approached them 
in another drefs. Without the ftrangenefs or 
endearments of pleafantnels to recommend it, I 
know, that I do but ill confult my own advan- 
vantage in the confenting to the publication of 
the following treatife: for thofe things, which.

of thofe fil^es: for I was willing to leave the 
gathering of obfervations to thofe, that have 
not the opportunity to make experiments. And 
for the fame reafons, among others, I did pur- 
pofely omit the lucriferous pradlice of tradef- 
men about colours; as the ways of making 
pigments, of blanching wax, of dying fear- 
let, though to divers of them I be not 
a ftranger, and of fome I have my felf made 
trial.

Next ; I did purpofely pafs by divers expe
riments of other writers that I had made trial 
of, (and that not without regifiring fome of 
their events) unlefs I could fome way or other 
improve them, becaufe I wanted leifure to in- 
fert them, and had thoughts of profecuting the 
work once begun of laying together thofe I had 
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The Publifljer to the Reader,
relating to colours, I did not, perhaps, con
ceive my felf oblig’d, to deliver in one treatife 
all that 1 would fay concerning that fubjedt.

But to conclude, by fumming up what I 
would fay concerning what I have, and what 
I have not done, in the following papers ; I 
fhall not (on the one fide) deny, that confider- 
ing, that I pretended not to write an accurate 
treatife of colours, but an occafional eflay to 
acquaint a private friend with what then 
occurred to me of the things! had thought or 
tried concerning them ) ! might prefume ! 
did enough for once, if ! did clearly and 
faithfully fet down, though not all the expe
riments ! could, yet at leart fuch a variety of 
them, that an attentive reader, that lhall 
confider the grounds on which they have been 
made, and the hints that are purpofely (though 
difperfedly) couched, in them, may eafily 
compound them, and otherwife vary them, 
fo as very much to increafe their number. 
And yet (on the other fide) ! am fo fenfible 
both of how much ! have, either out of ne- 
ceflity or choice, left undone, and of the 
fruitfulnefs of the fubjeft ! have begun to han
dle i that though ! had performed far more 
than it is like many readers will judge ! have, 
! fhould yet be very free to let them apply to

3
s examined by themfelves^ in cafe of my not be

ing prevented by others diligence. So that there 
remains not a little, among the things that are 
al really publifhed, to employ thofe, that have a 
mind to exercife themfelves in repeating and 
examining them. And I will not undertake, 
that none of the things delivered, even in this 
treatife, though never fo faithfully fet down, 
may not prove to be thus far of this fort, as to 
afford the curious fomewhat to add about them. 
For I remember, that I have fbmewhere in the 
book itfelfacknowledged, that having written 
it by fnatches, partly in the country and part
ly at unfeafonable times of the year, when the 
want of fit inft ruments, and of a competent 
variety of flowers, faits, pigments, and other 
materials made me leave fome of the following 
experiments, (efpecially thofe about emphafi- 
cal colours) far more unfiniflred than they 
fhould have been, if it had been as eafy for 
me to fupply what was wanting to compleat 
them, as to difeern. Thirdly, to avoid dif- 
couraging the young gentleman I call Pyro- 
philus, whom the lefs familiar and more la
borious operations of chymiftry would proba
bly have frighted,! purpofely declined,in what 
I writ to him, the fetting down any number of 
fuch chymical experiments, as, by being very 
elaborate or tedious, would either require my attempts that of Seneca, where having 
much fkiil, or exercife liis patience. And yet r . n - .
that this fort of experiments is exceedingly nu
merous, and might more than a little enrich 
the hiftory of colours, thofe that are verfed 
in chymical procelTcs will, I prefume, eafily 
allow me.

And flaftly) for as much as I have occa
fion more than once in my feveral writings to 
treat either purpofely or incidentally of matters

fpoken of the ftudy of nature’s myftcrits, and 
particularly of the caufe of earth-quakes, he 
fubjoins } Nulla res confummata ejt dum in- L.Annxi 
cipit. Nec in hac tantv.m re omnium maxima Scnccae 
ac invoutifjimd, in qua etiam cum multum ac- j 
turn er it, omnis eetas, quod agal, inveniet; fed^'^ ’ 
in omni alio negotiOf longe femper dperfedlo fu- 
cre principia.

The Publijher to the Reader,
Friendly Reader,

Here is prefented to thy view one of 
the abftruleft as well as the genteeleft 

fubjeds of natural philofophy, the Experimental 
Hijlory of Colours -, which, though the noble 
author be pleafed to think but begun, yet I 
muft take leave to fay, that I think it fo well 
begun, that the work is more than half dis
patched. Concerning which I cannot but give 
this advertifement to the reader, that I have ’ 
heard die author exprefs himfelf, that it would 
not furprize him, if it fhould happen to be ob- 
jedled, that fome of thefe experiments have 
been already publifhed, partly by chymifts, 
and partly by two or three very frefli writers 
upon other fubjeds. And though the number 
of thefe experiments be but very fmall,, and 
though they be none of the confiderableft, yet 
it may on this occafion be further reprefented, 
that it is eafy for our author to name feveral 
men, (of whofe number I can truly name my- 

feJf) who remember either theii* having feen 
him make, or their having read his accounts 
of the experiments delivered in the following 
tradt feveral years fince, and long before the 
publication of the books, wherein they are 
rrfentioned. Nay, in divers paflages (where 
he could do it without any great inconveni
ence) he hath ftruck out experiments, which 
he had tried many years ago, becaufe he fince 
found them divulged by perfons, from whom 
he had not the lead hint of them. Which yet 
is not touched, with defign to refledt upon any 
ingenious man, as if he were a plagiary: for, 
though our generous author were not referved 
enough in fliewing his experiments to thofe 
that exprefled a curioflty to fee them (a mon git 
whom a very learned man hath been pleal’ed 
publickly to acknowledge it feveral years 
ago * ;) yet the fame thing maybe well enough 
lighted on by perfons, that know nothing of 

one

* He that defires more inftances of this kind and matter, that according to this dofti ine may mucii help the 
theory of colours, and particularly the force both of liilphureous and volatile, as likovife of alcalizdre and 
acid lilts, and in what particulars colours likely depend not in their caufation from any fait at all; may beg his in
formation from Mr. Boyle, who hath Ibme while fince honoured me with the fight of his papers concerning this 
fubjeft, containing many excellent experiments, made by him for the elucidation of this doctiine, tsc. Dr. 
R. ihcrrrock, in his ingenious and ufeful Hijlory of the I’roia^ation aitd Improveytitnt of Ke^etublef, publillied in the 
year id^9.

    
 



4 I'he Publijher 
another. And elpecially chymical laborato

ries may many times afford the fame phaeno- 
menon, about colours, to feveral perfons, at the 
fame or differing times. And as for the few 
phcenomena mentioned in the fame chymical 
writers, as well as in the following treatife, 
our author hath given an account, why he did 
not decline rejefting them in the annotations 
upon the 47 th experiment of the third part. 
Not here to mention, what he elfewhere faith, 
to fhew what ufe may be juftifiably made of 
experiments not of his own deviling by a 
writer of natural hiftory, if, what he employs 
of other mens, be well examined or verified 
by himfelf.

In the mean time, this treatife is fuch, 
that there needs no other invitation to perufe 
it, but that ’tis compofed by one of the deep- 
eft and moft indefatigable fearchers of nature, 
which, I think the world, as far as I know it, 
affords. For mine own part, I feel a fecret 
joy within me, to fee fuch beginnings upon 
fuch themes, it being demonftratively true, 
inota facilius moveri; which caufeth me to en
tertain ftrong hopes, that this illuftrious vir- 
tuofo and reftlefs inquirer into nature’s fecrets 
will not ftop here, but go on and prolper in 
the difquifition of the other principal colours, 
greeny red, and yellow. The reafoning fa
culty fet once afloat will be carried on, and 
that with eafe ; efpecially, when the produc
tions thereof meet, as they do here, with fo 
greedy an entertainment at home and abroad. 
I am confident, that the Royal Society, 
lately conftituted by his moft Excellent Majefty 
for improving Natural Knowledge will judge it 
their intereft to exhort our author to the pro- 
fecution of this argument ; confidering, how 
much it is their delign and bulinefs to accu
mulate a good ftock of fuch accurate obferva- 
tions and experiments, as may afford them and 
their offspring genuine matter to raife a maf- 
culine philofophy upon, whereby the mind of 
man may be ennobled with the knowledge of

to the Reader.
folid truths, and the life of man benefited with 
ampler accommodations, than it hath been 
hitherto.

Our great author, one of the pilljiffe of 
that illuftrious corporation, is conftantly fur- 
nifhing large fymbola’s to this work; and is now 
fallen, as you fee, upon lb comprehenfive and 
important a theme, as will, if infilled on and 
compleated, prove one of the confiderableft 
pieces of that ftrudure. To which if he 
lhall pleafe to add his treatife of heat and 
flame, as he is ready to publilh his experi
mental accounts of cold; I efteem, the world 
will be obliged to him for having fhewed them 
both the right and left-hand of nature, and 
the operations thereof.

The confidering reader will by this very 
treatife fee abundant caufe to follicit the author 
for more. Sure I am, that of whatever of the 
produftions of his ingeny comes into foreign 
parts (where I am happy in the acquaintance 
of many intelligent friends) is highly valued ; 
and to my knowledge, there are thofe among 
the French, that have lately begun to learn 
Englilh, on purpofe to enable themfelves to 
read his books, being impatient of their tra- 
dudfion into Latin. If I durft fay all I know 
of the elogies received by me from abroad 
concerning him, I Ihould perhaps make this 
preamble too prolix, and certainly olFend the 
modefty of our author.

Wherefore I lhall leave this, and con- ■ 
elude with deliring the reader, that if he meet 
with other faults befides thofe, that the Errata 
take notice of (as I believe he may) he will 
pleafe to confider both the weaknefs of the 
author’s eyes, for not reviewing, and the mani
fold avocations of the publilher for not doing 
his part; who taketh his leave with inviting 
thofe, that have alfo confidered this nice fub- 
jedl experimentally, to follow the example of 
our noble author, and impart fuch and the 
like perfomances to the now very inquifitive 
world. Farewel.

H. O.
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THE 5

EXPERIMENTAL HISTOR^
O F

U R S
B E G U N.

THE. FIRST PART.

I. HAVE /ecn you fo paffionately ad- 
B didled, Pyrophilus^. to the delightful 
I art of limning and painting, thatlcan- 

not but think myfelf obliged to acquaint 
you with fome of thofe things that have oc
curred to me concerning the changes of co
lours. And I may expedl that I lhall as .well 
ferve the Virtuofi in general, as gratify you in 
particular, by furnilhing a perfon, who, I 
hope, will both improve my communications, 
and communicate his improvements, with fuch 
experiments and obfervations as may both in- , have done with white and black, but with far 
vite you to inquire ferioully into the nature of. more fagacity and fuccefs. And if I can in- 

' ■ vite ingenious men to undertake fuch talks, i
doubt not but the curious will quickly obtain 
a better account of colours, than as yet we 
have, fince in our method the theorical part 
of lhe inquiry being attended, and as it were 
interwoven with the hiftorical conjedtures, the 
philofophy of colours will be promoted by the 
indilputable experiments.

• colours, and affift you in the inveftigation of it. 
This being the principal fcope of thefcllowing 
tradl, I lliould do that which might prevent 
my own defign, if I Ihould here attempt to 
deliver you an accurate and particular theory 
of colours; for that were to prefent you with 
what I defire to receive from you j and, as far 
as in me lay, to make that ftudy needlefs, to 
which I would engage you.

2. Wherefore rny prelent work lhall be 
but to divert and recreate, as well as excite 
you by the delivery of matters of fact, fuch 
as you may for the moft part try with much 
eafe, and poflibly not without fome delight. 
And left you Ihould expect any thing of elabo
rate or methodical in what you will meet with 
here, I mull confefs to you before-hand, that 
the feafons I was wont to chufe to devife 
and try experiments about colours, were 
thofe days, wherein having taken phyfic, and 
linding my felf as unfit to fpeculate, as un
willing to be altogether idle, I chofe this di- 
verfion as a kind of mean betwixt the one and 
the other. And I have the lefs fcrupled to fet 
down the following experiments, as fome of 
them came to my mind, and as the notes 
wherein I had fet down the reft, occurred to 
my hands; that by declining a methodical way 
of delivering them, I might leave you and my 
felf the greater liberty and convenience to add 
to them, and tranfpofe them as lhall appear 
expedient.

3. Yea, that you may not think me too re- 
ferved, or look upon an inquiry made up of 
mere narratives, as fomewhat jejune, I am 
content to premife a few confiderations, that 
now offer themfelves to my thoughts, which

Vol. II.

C HAP.
relate in a more general way, either to the 
nature of colours, or to the ftudy of it. And 
I lhall infert an elTay, as well fpeculative as 
hiftorical, of the nature of whitenefs and black- 
nels, that you may have a fpecimen of the 
hiftory of colours, I have fometimes had 
thoughts of; and if you dillike pot the method 
I have made ufe of, I hope you, and fome 
of the Virtuofi your friends, may be thereby 
invited to go thorough with red, blue, yellow, 

. and the reft of the particular colours, as I

I.

CHAP. n.
I. TO come then in the firft place to our 

more general confiderations, I lhall 
begin with faying fomething as to the impor

tance of examining the colours of bodies. For 
there are fome, efpecially chymifts, who think 
that a confiderable diverfity of colours does 
conftantly argue an equal diverfity of nature, 
in the bodies wherein it is confpicuous ; but 
I confefs I am not altogether of their mind : 
/or not to mention changeable taffaties, the 
blue and golden necks of pigeons, and divers 
w’ater-fowl, rainbows natural and artificial, and 
other bodies, whofe colours the philofophers 
have been pleafed to call not real, but apparent 
and fantaftical j not to infill on thefe, I fay, 
(for fear of needlelly engaging in a controver- 
fy) we fee in parrots, goldfinches, and divers 
other birds, not only that the contiguous fea- 
thei's which are probably as near in properties 
as place, are feme of them red, and others 
white, fome of them blue, and others yellow, 

but that in the leveral parts of the felf- 
fame feather there may often be feen the great- 
eft difparity of colours. And fo in the leaves 
of tulips, july-flowers, and fome other vege
tables, the feveral leaves, and even tlie feveral 

C parts

    
 



6 Experimental History
parts of the fame leaf, although no difference drills, and fuch like tools •, but if it be kept a 

, few minutes longer in the ffame till it grow 
-blue, it becomes much fofter, and unfit to 
make gravers for. metals, but fit to make 
fprings for watches, and fuch like mftru- 
raents, which are therefore commonly of that 
colour : and if the fteel be kept in the flame, 
after this deep blue hath difclofcd itfelf, it 
will grow fo foft, as to need to be new har
dened again, before it can be brought to a tem
per fit for drills or penknives. And I con- 
tefs. Pyro, I have talcen much pleafure to fee 
the colours run along from the parts of the 
fteel contiguous to the flame, to the end of 
the inftrument, and fucceed one another fo 
faft, that if a man be not vigilant, to thruft 
the fteel into the tallow at the very nick of 
time, at which it has attained its due colour, 
he lhall mifs of giving his tool the right tem
per. But becaufe the flame of a candle is' 
offenfive to my weak eyes, and becaufe it is 
apt to either black or fully the contiguous part 
of the fteel which is held in it, and thereby 
hinder the change of colours from being fo 
long and clearly difeern’d, I have fometimes 
made this experiment by laying the fteel to be 
tempered upon a heated bar of iron, which 
we find alfo to be employed by fome artificers 
in the tempering of fuch great inftruments, as 
are too big to be foon heated fufficiently by the 
flame of a candle. And you may eafily fatisfy 
your felf. Pyro, of the differing hardnefs and . 
tqughnefs, which is alcribed to fteel tempered 
at different colours, if you break but fome 
flender wires of fteel fo tempered, and obferve 
how they differ in brittlenefs, and if with a 
file you alfb make trial of their various degrees 
of hardnefs.

2. But, Pyr of hilus, I muft not at prefent 
any further profecute the confideraiion of the 
importance of experiments about colours, not 
only becaufe you will in the following papers 
find fome inftances, that would here be pre- 
fented you out of their due place, of the ufe 
that may be made of fuch experiments,' in dis
covering in divers bodies what kind the fait 
is, that is predominant in them j but alfo be
caufe a fpeculative Naturalift might juftly e- 
nough alledge, that as light is fo pleafing an 
objed, as to be well worth our looking on, 
though itdifeovered to us nothing but it felf; 
fo modified light, called colour, were worth

out of- our contemplation, though by underftanding 
its nature we fltould be taught nothing elfe. 
And however, I need not make either you or 
my felf excufes for entertaining you on the 
fubjed I am now about to treat of; fince the 
pleafure Pyro takes in mixing and laying on 
of colours, will I prefume keep him, and 
will (I am fure) keep me from thinking it 
troiiblefbme to fet down, efpecially 'after the 
tedious procefl'es (about other matters) where
with I fear I may have tired him, fome eafy, 
afid not unpleafant experiments relating to 
that fubjed.

3. But, before we defeend to the more 
particular confiderations we are to prefent 
you concerning colours, I prefume it will be 
feafonable to propofe at the very entrance a

diftindion j

h^e been obferved in their other properties, 
a(e frequently found painted with very dif
ferent colours. And fuch a variety we have 
much more admired in that lovely plant which 
is commonly, and not unjuftly called the Mar
vel of Peru ; for of divers fcores of fine flow
ers, which in its feafon that gaudy plant does 
almoft daily produce, I have fcarce taken 
notice of any ;two that were dyed perfeftly 
alike. But though. Pyro, fuch things as thefe, 
among others, keep me from daring to affirm 
that the diverfity and change of colours does 
always argue any great difference or alteration 
betwixt, or in the bodies, -wherein it is to be 
di kerned ; yet that oftentimes the alteration of 
colours does fignify confiderable alterations in 
the difpofition of parts of bodies, may appear 
in the extradtion of tinftures, and divers other . 
chymical operations, wherein the change of 
colours is the chief, and fometimes the only 
thing, by which the artift regulates his pro
ceeding, and is taught to know when ’tis 
feafonable for him to leave off'. Inftances of 
this fort are more obvious in divers forts of 
fruits, as cherries, plums, ^c. wherein, ac
cording as the vegetable fap is fweetned, or 
otherwife ripened, by paffing from one degree 
to another of maturation, the external part of 
the fruit pafles likewife from one to another 
colour. But one of the nobleft inftances I have 
met with of this kind, is not fo obvious ; and 
that is the way of tempering fteel to make 
gravers, drills, Iprings, and other mechanical 
inftruments, which we have divers times both 
made artificers praftife in our prefence, and 
tried our felves after the following manner. 
Firft, the flender fteel to be tempered is to be 
hardened by heating as much of it as is requi- 
fite among glowing coals, till it be glowing 
hot, but it muft not be quenched as foon as it 
is taken from the fire, (for that would make it 
too brittle, and fpoil it) but muft be held 
over a bafon of water, till it defeend from a 
white heat to a red one, which as foon as ever 
you perceive, you muft immediately quench as 
much as you defire to harden in the cold water. 
The fteel thus hardened will, if it be good, 
lookfomewhat white, and muft be made bright 
at the end, that its change of colours may. be 
there confpieuous; and then holding' it fo in 
the flame of a candle, that the bright end may 
be, for about half an inch or more, 
the flame, that the fmoak do not ftain or fully 
the brightnefs of it, you lhall after a while 
fee that clean end, which is almoft contiguous 
to the flame, pafs very nimbly from one colour 
to another, as from a brighter yellow, to a 
deeper and reddilh yellow, which artificers 
call a fanguine; and from that to a fainter firft, 
and then a deeper blue. And to bring home 
this experiment to our prefent purpole, it is 
found by daily experience, that each of thefe 
fucceeding colours argue fuch a change made 
in the texture of the fteel, that if it be taken 
from the flame, and immediately quenched in 
the tallow (whereby it is fettled in whatever 
temper it had before) when it is yellow, it is 
of fuch a hardnefs as makes it fit for gravers,
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diftinClion •, the ignorance or negleft of which, 
leems to me to hate frequently enough oc- 
cafioned either miltakes or confufion in the 
wrmngs of divers modern philofophers. For 
coIotc ms.y be confidered, either as it is a 
quality refiding in the body that is faid to be 
coloured, or to modify the light after fuch or 
fuch a manner; or cife as the light it felf, which 
fo modified, ftrikes upon the organ of fight, 
and fo caiifes that fenfation which we call co
lour : and that this latter may be looked upon 
as the more proper, though not the ufual ac
ceptation of the word colour, will be made 
probable by divers paflages in the enfuing part 
of our difcourfe. And indeed it is the light it 
felf, which after a certain manner, either 
mingled with lhades, or fome other ways 
troubled, ftrikes our eyes, that does more im
mediately produce that motion in the organ, 
upon whofe account men fay they fee fuch or 
fuch a colour in the objeft : yet, becaufe there 
is in the body that is faid to be coloured, a 
certain difpofition of the fuperficial particles, 
whereby it fends the light refledled, orrefradl- 
cd, to our eyes thus and thus altered, and not 
other wife, it may alfo in fome fenfe be faid, 
that colour depends upon the. vifible body ; 
and therefore we fliall not be againft that way 
of fpeaking of colours, that is moft ufed among 
the modern Naturalifts, provided we be allowed 
to have recourfe, when, occafion lhall require, 
to the premifed diftindtion, and to take the 
more immediate caule of colour to be the 
modified light it felf, as it affedls the fenfory ; 
though the difpofition allb of the coloured 
body, as that m.odifies the light, may be 
called by that name metonymicaily i to borrow 
a fchool-term) or efficiently, that is, in regard 
of its turning the light, that rebounds from it, 
or pafles thorough it, into this or that particular 
colour.

4. I Know not whether I may not on this 
occafion add, that colour is fo far from being 
an inherent quality of the objedt in the fenle 
that is wont to be declared by the Ichools, or 
even in the fenfe of fome modern Atomifts, 
that, if we confider the matter more Attentive
ly, we lhall fee caufe to fufpeCl, if not to 
conclude, that though light do more imme
diately atfedf the organ of fight, than do the 
bodies that fend it thither, yet light itfclf pro
duces the fenfation of a colour, but as it pro
duces fuch a determinate kind of local mo-, 
tion in fome part of the brain ; which, though 
it happen moft commonly from the motion 

. whereinto the flender firing of the retina are 
put, by the appulfe of light; yet if the like 
motion happen to be produced by‘any other 
caufe, wherein the light concurs not at all, 
a man fliall think he fees the fame colour. 
For proof of this, I might put you in mind, 
that it is ufual for dreaming men to think they 
fee the images that appear to them in their 
Heep, adorned fome with this, and fome with 
that lively colour, whilftyet, both the curtains 
of their bed, and thofe of their eyes, are clofe 
drawn. And I might add the confidence with 
which diftraCled perlons do oftentimes, when 
they are awake, think they fee black fiends in

• 
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places, where there is no black objedl in fight 
without them. But I will rather obferve, that 
not only when a man receives a great ftrqke 
upon his eye, or a very great one upon fome 
other part of his head, he is wont to fee, as 
it were, flalhes of lightning, and little vivid, 
but vanilhing flames, though perhaps his eyes 
be fiiut : but the like apparitions may happen, 
when the motion proceeds not from fomething 
without, but from fomething within the body, 
provided the unwonted fumes that wander up 
and down in the head, or the propagated con- 
cuffion of any internal part in the body, do 
caufe, about the inward extremities of the op
tick nerve, fuch a motion as is w'ont to be 
there produced, w'hen the ftroke of the light 
upon the retina makes us conclude, that we lee 
either light or fuch and fuch a colour. This the 
moft ingenious Dei Cartes hath very well ob- 
ferved ; but becaufe he feems not to have ex
emplified it by any unobvious or peculiar ob- 
fervation, I lhall endeavour to illuftrate this 
dodlrine by a few inftances.

5. And firft, I remember, that having, 
through God’s goodnefs, been free for feveral 
years from troublelbme coughs, being after
wards, by an accident, fuddenly call into a 
violent one, I did often when I was awaked 
in the night by my diftempers, obferve, that 
upon coughing ftrongly, it would feem to me, 
that I faw very vivid, but immediately difap- 
pearing flames; which I took particular no
tice of, becaufe of the conjecture I am now 
mentioning.

6. An excellent and very diftreet perfon, 
very near allied both to you and me, was re
lating to me, that fome time fince, whilft lhe 
was talking with fome other ladies, upon a 
fudden, all the objeCts lhe looked upon ap
peared to her dyed with unufual colours, fome 
of one kind, and fome of another, but all fo 
bright and vivid, that lhe Ihould have been as 
much delighted, as furprized with them; but 
that finding the apparition to continue, flie 
feared it portended fome very great alteration 
as to her health ; and indeed, the day after fhe 
was alTauIted with fuch violence by hyfterical 
and hypocondrical diftempers, is both mads 
her rave for fome days, and gave her, during 
chat time, a baftard palfy.

7. Being a while fince in a town, where 
the plague had made great havOck, and in
quiring of an ingenious man, that was fo 
bold, as without much fcruple to vifit thofe 
that were fick of it, about the odd fymptoms 
of a difeafe that had fwept away fo many 
there'; he told me, among other things, that 
he was able to tell divers patients, to whom 
he was called, before they took their beds, or 
had any evident fymptoms of the plague, that 
they were indeed infeCled, upon peculiar ob- 
fervations, that being alked, they would tell 
him that the neighbouring objects, and parti
cularly his clothes, appeared to them beauti
fied with moft glorious colours, like thofe of 
the rainbow, oftentimesfucceedingone another: 
and this he affirmed to be one of the moft ufual, 
as well as the moft early fymptoms, by which 
this odd peftilence difdofed it felf. And when
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I alked how long the patients were wont to be 
thus aftefted, he anfwered, that it was moft 
cof^monly for about a day; ^nd when 1 fur
ther inquired whether or no vomits, which in 
that peftilence were ufually given, did not re
move this fymptom, (for fome ufed the taking 
of a vomit, when they came alhore, to cure 
themfelves of the obftinate and troublefbme 
giddinefs caufed by the morion of the Ihip) 
he replied, that generally, upon the'Cvacuation 
made by the vomit, that ftrange apparition of 
colours ceafed, though the other fymptoms 
were not.fo foon abated; yet he added (to 
take notice of that upon the by, becaufe the ob- 
fervation may perchance do good) that an ex
cellent phyfician, in whofe company he was 
wont to vifit the fick, did give to almoft all 
thofe to whom he was called, in the beginning, 
before nature was much weakened, a pretty 
odd vomit, confifting of eight or ten drams of 
infufion of Crocus Metallorum^ and about half 
a dram, or much more, of white vitriol, with 
fuch fuccefs, that fcarce one of ten to whom 
it was feafonably adminiftred, mifcarried.

8. But to return to the confideration of co
lours : As an apparition of them may be pro
duced by motions from within, without the 
affiftance of an outward objedh j fo I have 
obferved, that it is fometimes poffible that 
the colour that would otherwife be produ
ced by an outward objedf, may be changed 
by fome motion, or new texture already pro
duced in the fenfory, as long as that unufual 
motion, or new difpofition lafts; for I have 
divers times tried, that after I have through 
a telefcope looked upon the fun, though tho
rough a thick, red, or blue glals, to make its 
Iplendor fupportable to the eye, the impreffion 
upon the retina would be not only fo vivid, but 
fo permanent, that if afterwards I turned my 
eye towards a flame, it would appear to me of 
a colour very differing from its ufual one. And 
if I did divers times fucceffively Ihut and open 
the fame eye, I Ihould fee the adventitious co
lour (if I may fo call it) changed or impaired 
by degrees, till at length (for this unufual mo
tion of the eye would not prefently ceafe) the 
flame would appear to me of the fame hue 

• that it did to other beholders. A not unlike ef- 
fe<ft I found by looking upon the moon, when 
lhe was near full, thorough an excellent tele- 

' fcope, without coloured glafs to fcrecn my 
eye with : but that which I defire may be ta
ken notice of, becaufe we may elfewhere have 
occafion to reflect upon it, and becaufe it 
feems not agreeable to what Anatomifts and 
optical writers deliver, touching the relation of 
the two eyes to each other, is this circumftance, 
that though my right eye, with which I looked 
thorough the telefcope, were thus affedted by 
the over-ftrong impreffion of the light, yet 
when the flame of a candle, or fome other 
bright objetft appeared to me of a very unu
fual colour, whilft looked upon with the dif- 
compofed eye, or (though not fo notably) 
with both eyes at once; yet if I Ihut that eye, 
and looked upon the fame objedt with the o- 
ther, it would appear with no other than its u- 
fual colour, though if I again opened, and

The Experimental History
made ufe of the dazled eye, the. vivid ad
ventitious colour would again appear. And 
on this occafion I muft not pretermit an obfer- 
vation which may perfuade us, that an over- 
vehement ftroke upon the fenfory, elpecial^f if 
it be naturally of a weak conftitution, may 
make a more lafting impreffion than one 
would imagine j which impreffion may in fome 
cafes, as it were, mingle with, and vitiate the 
aftion of vivid objedls for a long time after.

For I know a lady of unqueftionable vera
city, who having lately, by a delperate fall, 
received feveral hurts, and particularly a con- 
fiderable one upon a part of her face near her 
eye, had her fight fo troubled and difordered, 
that, as lhe hath more than once related to me, 
not only when the next morning one of her 
fervants came to her bed-fide, to ask how lhe 
did, his clothes appeared adorned with fuch 
variety of dazling colours, that file was fain 
prefently to command him to withdraw, but 
the images in her hangings did, for many 
days after, appear to her, if the room were 
not extraordinarily darkened, embellilhed with 
feveral offenfively vivid colours, which no bo
dy elfe could fee in them. And when I inquired 
whether or no white objcfts did not appear 
to her adorned with more luminous colours 
than others, and whether lhe faw not fome 
which flie could not well defcribe to any, 
whofe eyes had never been diftempered, lhe 
anfwered me, that fometimes lhe thought lhe 
law colours lb new and glorious, that they 
were of a peculiar kind, and fuch as lhe could 
not defcribe by their likenefs to any lhe had be
held either before or fince; and that white ob- 
jedls did fo much diforder her fight, that if, fevc- 
ral days after her fall, lhe looked upon the in- 
fide of a book, lhe fancied lhe faw there colours 
like thofe of the rainbow: and even when lhe 
thought her felf pretty well recovered, and 
made bold to leave her chamber, the doming 
into a place where the walls and ceiling were 
whited ove^r, made thofe objefts appear to her 
cloathed with fuch glorious and dazling colours, 
as much offended her fight, and made her re
pent her venturoufnefs. And lhe added, that 
this diftemper of her eyes lafted not lefs than 
five or fix weeks, though fince that, lhe hath 
been able to read and write much without find
ing the leaft inconvenience in doing fo. I would 
gladly have known, whether if lhe had flint 
the injured eye, the phaenoitiena would have 
been the fame, when lhe employed only the 
other ; but I iheard not of this accident early 
enough to fatisfy that inquiry.

9. V/herefore, I lhall now add, that foftte 
years before, a perfon exceedingly eminent for 
his profound Ikill in almoft all kinds of philo
logical learning, coming to advife with me about 
a diftemper in his eyes, told me, among o- 
ther circumftances of it, that having upon a 
time looked too fixedly upon the fun, thorough 
a telefcope, without any coloured glafs, to take 
off from the dazling fplendor of the objeft, the 
excefs of light did fo ftrongly affedt his eye, 
that ever fince, when he turns it towards a 
window, or any white objedf, he fancies he 
fteth a globe of light, of about tlie bignefs the 

fun

    
 



Chap. 3. ^COLOURS
fun then appeared of to him, to pafs before 
his eyes ; and having inquired of him, how 
Jot^he had been troubled with this indifpo- 
fitioh, he replied, that it was already nine or 
ten years fince the accident, that occafioned it, 
firft befel him.

10. I Could here fubjoin, Pyrofhilus,fomo 
memorable relations that I have met with in 
the account given us by the experienced Epi~ 
fbanius Ferdinandus, of the fymptoms he ob- 
ferved to be incident to thofe that are bitten 
with the Tarantula by which (relations) I 
could probably lliew, that without any change 
in the objedt, a change in the inftruments of 
vifion may for a great while make fome co
lours appear charming, and make others pro
voking, and both to a high degree, though 
neither of them produced any fuch elfedts be
fore. Thefe things, I fay, I could here fub
join in confirmation of what I have been fay
ing, to (hew that the difpofition of the organ 
is of great importance in the dijudications we 
make of colours, were it not that thefe ftrange 
ftories belonging more properly to another dif- 
courfe, I had rather (contenting my felf to 
have given you an intimation of them here) 
that you Ihould meet with them fully deliver
ed there.

CHAP. III.

1.1)111, Pyrophilus, I would not, by 
fj that I have hitherto diftourfed, 

thought to have forgotten the diftindion 
colour) that I mentioned to you about the be
ginning of the third feftion of the former chap
ter i and therefore, after all I have faid of 
colour, as it is modified light, and immediately 
affeds the fenfory, I lhall now remind you, 
that I did not deny, but that colour might in 
fome fenfe be confidered as a quality refiding 
in the body that is faid to be coloured ; and 
indeed the greateft part of the following ex
periments refer to colour principally under that 
notion, for there is in the bodies we call co
loured, and chiefly in their fuperficial parts, a 
certain difpofition, whereby they do fo trouble 
the light that comes from them to our eye, 
as that it there makes that diftindl impreffion, 
upon whofe account we fay, that the feen bo
dy is either white or black, or red or yellow, 
or of any one determinate colour. But be
caufe we lhall (God permitting) by the expe
riments that are to follow fome pages hence, 
more fully and particularly lhew, that the 
changes, and confequently in divers places the 
produdion and the appearance of colours, de
pends upon the continuing or altered texture of 
the objed j we fhall in this place intimate (and 
that too but as by the way) two or three things 
about this matter.

2. And firft, it is not without fome reafon, 
that I afcribe colour (in the fenfe formerly ex
plained) chiefly to the fuperficial parts of bo
dies J for not to queftion how much opacous 
corpufcles may abound even in thofe bodies we 
call diaphanous, it feems plain that of opacous 
bodies we do indeed fee little elfe than the fu
perficies. For if we found the beams of light 
■ Vol. II.
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that rebound from the objed to the eye, to 
pierce deep into the coloured body, we Ihouyd 
not judge it opacous, but either tranflucid, or 
at leaft ftmi-diaphanous: and though the 
fchools feem to teach us that colour is a pene
trative quality, that reaches to the innermoft 
parts of the objed, as if a piece of fealing- 
wax be broken into never fo many pieces, 
the internal fragments will be as red as the ex
ternal furface did appear j yet that is but a par
ticular example, that will not overthrow the 
reafon lately offered, efpecially fince I can al^ 
ledge other examples of a contrary import, 
and two or three negative inftances are fuffici- 
ent to overthrow the generality of a pofitive 
rule, efpecially if that be built but upon one 
or a few examples. Not (then) to mention 
cherries, plums, and I know not how many 
other bodies, wherein the Ikin is of one colour, 
and what it hides of another, I lhall name a 
couple of inftances drawn from the colours of 
durable bodies that are thought far more ho
mogeneous, and have not parts that are either 
organical, or of a nature approaching there
unto.

3. To give you the firft inftance, I lhall 
need but to remind you of what T told you 
a little after the beginning of this elTay, touch
ing the blue and red and yellow, that may be 
produced upon a piece of tempered fteel; for 
thefe colours, though they be very vivid, yet if 
you break the fteel they adorn, they will ap
pear to be but fuperficial; not only the inner-

all 
be _ 
(of ■ moft parts of the metal, but thofe that are 

within a hair’s breadth of the fuperficies, hav
ing not any of thefe colours, but retaining that 
of the fteel it felf. Befides that, we may as 
well confirm this obftrvation, as fome other 
particulars we elfewhere deliver concerning co
lours, by the following experiment which we 
purpofely made.

4. We took a good quantity of clean lead, 
and melted it with a ftrong fire, and then 
immediately pouring it out into a clean vef- 
fel of a convenient ftiape and matter, (we u- 
fed one of iron, that the great and fudden 
heat might not injure it) and then carefully 
and nimbly taking off" the fcum that floated 
on,the top, we perceived, as we expelled, 
the fmooth and glofly furface of the melted 
matter to be adorned with a very glorious co- 

,lour, which being as tranfitory as delightful, 
did almoft immediately give place to another 
vivid colour, and that was as quickly fucceeded 
by a third, and this as it were chafed away by 
a fourth; and fo thefe wonderfully vivid colours 
fucceffively appeared and vanilhed, (yet the 
fame now and then appearing the fecond 
time) till the metal ceafing to be hot enough 
to afford any longer this pleafing fpedtacle, the 
colours that chanced to adorn the furface, when 
the lead thus began fo cool, remained upon if, 
but were fo fuperficial, that how little foever 
we fcraped off" the furface of the lead, we did 
in fuch places fcrape off all the colour, and 
difcover only that which is natural to the me
tal it felfi which receiving its adventitious co
lours, only when the heat was very intenfe, 
and in that part which was expofed to the com- 
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paratively very cold air, (which by other expe
riments feems to abound with fubtile fahne parts, 
pel'haps not uncapable of working upon lead fo 
difpofed :) thefe things, I lay, together with my 
obferving that whatever parts of the fo ftrong- 
ly melted lead were expofed a while to the 
air, turhed into a kind of feum or litharge, 
how bright and clean foe ver they appeared 
before, luggefted to me fome thoughts or rav
ings, which I have not now time to acquaint 
you with. One that did not know me, Py- 
ro-philus^ would perchance think I endeavour
ed to impofe upon you by relating this ex
periment, which I have feveral times tried ; 
but the reafon v/hy the phasnomena mentioned 
have not been taken notice of, may be, that 
unlefs lead be brought to a much higher de
gree of fufion or fluidity than is ufual, or than 
is indeed requifite to make it melt, the phas- 
nomena I mentioned will fcarce at all difclofc 
themfelves; and we have alfo obferved, that 
this fucceflive appearing and vanilhing of vivid 
colours was wont to be impaired or determin
ed whilft the metal expofed to the air remained 
yet hotter than one would readily fufpedt. And 
one thing I muft further note, of which I 
leave you'tq fearch after the reafon, namely, 
that the fame colours did not always and re
gularly fucceed one another, as is ufual in 
fteel, but in the diverfified order mentioned in 
this following note, which I was fcarce able 
to write down, the fucceflion of the colours 
was fo very quick ; whether that proceeded 
from the differing degrees of heat in the lead 
expofed to the cool air, or from fome ether 
reafon, I leave you to examine.
[ Blue^ yellow, furple, blue j green, purple, blue, 

yellow, red; purple, blue, yellow and blue, 
yellow, blue, purple, green mixt, yellow, red, 
blue, green, yellow, red, purple, green.]
5. The Atomifts of old, and fome learn

ed men of late, have attempted to explicate 
the variety of colours is opacous bodies from 
the various figures of their fuperficial parts ; 
the attempt is ingenious, and the dodtrine 
feems partly true : but I confefs I think there 
are divers other things that muft be taken in 
as concurrent to produce thofe differing forms 
of afperity, whereon the colours of opacous 
bodies feem to depend. To declare this a 
little, we muft affume, that the furfaces of all 
fuch bodies, how fmooth or polite foever 
they may appear to our dull fight and touch, 
are exaftly fmooth only in a popular, or at 
moft in a phyfical fenfe, but not in a ftridl.and 
rigid fenfe.

6. This, excellent microfcopes Ihew us in 
many bodies, that feem fmooth to our naked 
eyes ; and this not only as to the little hillocks 
or protuberances that fwell above that which 
may be conceived to be the pkne or level of 
the confidered furface j for it is obvious e- 
nough to thofe that are any thing converiant 
with fuch glaffes : but as to numerous depref- 
fions beneath that level, of which fort of ca
vities, by the help of a microfcope, which the 
greateft artificer that makes them, judges to 
be the greateft magnifying glafs in Europe, ex
cept one that equals it, we have on the furface
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of a thin piece of cork that appeared fmooth 
to the eye, obferved about fixty in a row, 
within the length of left than 331 and p^t t
of an inch, (for the glafs takes in nd^ Juliger 
a fpace at one view ;) and thefe cavities (whifh 
made that little piece of cork almoft like an 
empty honey-comb) were not only very diftindt, 
and figured like one another, but of a con- 
fiderable bignefs, and a fcarce credible depth 
infomuch that their diftindl lhadowsas well as 
fides were plainly difeerned and eafy to be 
reckoned, and might have been well diftin- 
guilhed, though they had been ten times leffer 
than they were. Which I thought itnotamifs to 
mention to you, Pyrophilus, upon the by, that 
you may thence make fome eftimate, what a 
ftrange inequality, and what a multitude of 
little lhades there may really be, in a fcarce 
fenfible part of the phyfical fuperficies, though 
the naked eye fees no fuch matter. And as 
excellent microfcopes lliew us this rugged- 
nefs in many bodies that pafs for fmooth, 
fo there are divers experiments, though we 
muft not now ftay to urge them, which feem 
to perfuade us of the fame thing, as to the 
reft of fuch bodies as we are now treating of ; 
fo,. that there is no fenfible part of an opacous 
body, that may not be conceived to be made 
up of a multitude of fingly infenfible corpufcles. 
But in the giving thefe furfaces that difpofition, 
which makes them alter the light that reflefts 
thence to the eye after the manner requifite to 
make the objeft appear green, blue, the 
figures of thefe particles have a great, but not 
the only ftroke. It is true indeed, that the 
protuberant particles may be of very great 
variety of figures, Ipherical, elliptical, coni
cal, cylindrical, polyedrical, and fome very 
irregular i and that according to the nature of 
thefe, and the fituation of the lucid body, the 
light muft be varioufly affedted, after one man
ner from furfaces (I now fpeak of phyfical fur
faces) confifting of fpherical, and in another 
from thofe that are made up of conical or cy
lindrical corpufcles ; fome being fitted to re- 
fledt more of the incident beams of light, ci
thers left, and fome towards one part, others 
towards another. But befides this difference 
of fhape, there may be divers other things that 
may eminently concur to vary the forms of a- 
fperity that colours fo much depend on. For,- 
willingly allowing the figure of the particles in. 
the firft place, I confider fecondly, that the 
fuperficial Corpufcles, if I may fo call them, 
may be bigger in one body, and lefs in ano
ther, and confequently fitted to allay the 
light falling on them witli greater lhades. 
Next, the protuberant particles may be fet 
more or left clofe together, that is, there may 
be a greater or a fmaller number of them with
in the compafs of one, than within the compafs 
of another fmall part of the furface of the fame 
extent; and how much thefe qualities may 
ferve to produce colour, may be fomewhat guel- 
fed at, by that which happens in the agitation 
of water: for if the bubbles that are thereby 
made be great, and but few, the water will 
fcarce acquire a fenfible colour; but if it be 
reduced to a froth, confifting of bubbles, which 
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being very minute and contiguous to each 

^other, are a multitude of them crouded in
to^ narrow room, the water (turned to 
frothy does then exhibit a very manifeft white 
colour, to which thefe laft named conditions 

tourle tftheof the bubbles do, as well as their convex 
nature ef figure. Contribute; and that for reafons to be 

tiientioned anon. Befides, it is not neceffary 
that the fuperficial particles that exhibit one co
lour Ihould be all of them round, or all co
nical, or all of any one fhape ; but corpufcles 
of differing figures may be mingled on the fur
face of the opacous body, as when the cor
pufcles that make a blue colour, and thofe that 
make a yellow, come to be accurately and 
Ikilfully mix’d, they make up a green; which, 
though it feem one fimple colour, yet, in this 
cafe, appears to be made by corpufcles of very 
differing kinds, duly commix’d. Moreover, 
the figure and bignefs of the little depreffions, 
cavities, furrows, or pores intercepted betwixt 
thefe protuberant corpufcles, are as well to 
be confidered as the fizes and fliapes of the 
corpufcles themfelves: for we may conceive 
the phyfical fuperficies of a body, where fas 
we laid) its colour does, as it were, refide, 
to be cut tranfverfly by a mathematical plane, 
which you know is conceiv’d to be without 
any depth or thicknefs at all; and then, as fome 
parts of the phyfical fuperficies will be protu
berant, or fwell above tliis laft plane, fo others 
may be depreffed beneath it, as (to explain 
my felf by a grofs comparifon) in divers places 
of the furface of the earth, there are not only 
neighbouring hills, trees, that are rais’d 
above the horizontal level of the valley, but 
rivers, wells, pits and other ’ cavities that are 
depreffed beneath it. And that fuch protube
rant and concave parts of a furface may remit 
the light fodifferingly, as much to vary a co
lour, fome examples, and other things that we 
lhall hereafter have occafion to take notice of 
in this traft, will fufficiently declare; till when, 
it may fuffice to put you in mind, that of two 
flat fides of the lame piece of, for example, 
red marble, the one being diligently polilhed, 
and the other left to its former roughnels, the 
differing degrees or forts of afperity, for the 
fide that is fmooth to the touch wants not its 
roughnefs, will fo diverfify the light reflefted 
from the feveral planes to the eye, that a pain
ter would employ two differing colours to re- 

' prefent them.
7. And I hope, Pyrophilus^ you will not 

think it ftrange or impertinent, that I employ, 
in divers paffages of thefe papers, examples 
drawn from bodies and lhadows far more grols 
than thofe minute protuberances and lhady pores 
on which, in moft cafes, the colour of a body, 
as it is an inherent quality or difpofition-^f its 
furface, feems to depend. For fometimes I 
employ fuch examples, rather to declare my 
meaning, than prove my conjefture; things, 
whom their fmallnefs makes infenfible, being 
better reprefented to the imagination by fuch 
familiar objefts, as being like them enough in 
other refpefts, are of a vifible bulk- And next, 
though the beams of light are fuch fubtile bo
dies, that in relpeft of them, even furfaces
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that are fenfibly fmooth, are not exactly fo, 
have their own degree of roughnefs, confift* 
ingofJitde protuberances and depreflions j anjl 
though confequently fuch inequalities may fuf
fice to give bodies differing colours, as w’e 
fee in marble that appears white or black, or 
red or blue, even when the moft carefully po- 
lifhed J yet it is plain, by the late inftance of 
red marble, and many others, that even big
ger protuberances and greater fliades may like- 
wife fo diverfify the roughnefs of a body’s fu- 
perficies, as manifeflly toconcur to the varying 
of its colour, whereby fuch examples appear 
to be proper enough to be employed in fuch a 
fubjeft as we have noW in hand. And having 
hinted thus mpch on this occafion, I now pro
ceed.

8. The fituation alfo of the fuperficial par
ticles is confiderable, which I diftinguifh into 
the pofture of the fingle corpufcles, in refpedl 
of the light, and of the eye, and the’order of 
them in reference alfo to one another 5 for a 
body may otherwife refledl the light, when its 
fuperficial particles are more eredted upon the 
plane, that may be conceived to pafs along 
their bafis, and v/hen the points or extremes 
of fuch particles are obverted to the .eye, than 
when thofe particles are fo inclined, that their 
fides are in great part difcernablc; as the colour 
of plu/h or velvet will appear varied to you, if you 
carefully ftroak part of it one way, and part of 
it another j the pofture of the particular thrids, 
in reference to the light, or the eye, becom
ing thereby different. And you may obferve 
in a field of ripe corn blown upon by the wind, 
that there will appear as it were waves of a co
lour (at lead gradually) differing from that of 
the reft of the field ; the wind, by depreffing 
fome of the ears, and not at the fame time o- 
thers, making the one reflect more from the 
lateral and ftrawy parts than do the reft. And 
fo, when dogs are fo angry as to ereft the 
hairs upon their necks, and upon fome other 
parts of their bodies, thofe parts feem to ac
quire a colour varied from that which the fame 
hairs made, when in their ufual pofture they 
did far more ftoop. And that the order wherein 
the fuperficial corpufcles are rang’d, is not to 
be neglefted, we may guefs by turning of wa
ter into froth, the beating of glafs, and the 
fcraping of horns, in which cafes the corpufcles 
that were before fo marflialled as to be perfpi-

• cuous, do by the troubling of that order be
come difpofed to terminate and rftlcft more 
light, and thereby to appear whitifli. And 
th«re are other ways in which the order of the 
protuberant parts, in reference to the eye, may 
much contribute to the appearing of a particu
lar colour I for 1 have often obferved, that when 
peas are planted, or fet in parallel lines, and 
are fhot up about half a foot above the furface 
of the ground, by looking on the field or plot 
of ground from that part towards which the 
parallel lines tended, the greater part of the 
ground by far, would appear of its own dirty 
colour; but if I looked upon it tranfverfly, the 
plot would appear very green, the upper parts 
of the peas hindering- the intercepted parts of 
the ground, which, as J faid, retained their 
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wonted colour from being difcovered by the 
Eye. And I know not, Pyrophilus^ whether 
K might not add, that even the motion of the 
fmall parts of a vifible object may in fome 
cafes contribute, though it be not fo eafy to fay 
how, to the producing, or the varying of a 
colour : for I have feveral times made a liquor 
which, when it has welt fettled in a clofe phial, 
is tranfparent and colourlels i but as foon as the 
glafs is unftopped, begins to fly away very plen- 
fully in a white and opacous fume. And there 
are other bodies, whofe fumes, when they fill 
a receiver, would make one fufpedl it contains 
milk ; and yet when thele fumes fettle into a 
liquor, that liquor is not v/hite, but tranfpa
rent i and fuch white fumes I havefeen afforded 
by unftopping a liquor I know, which yet is 
it felf diaphanous and red : nor are thefe the 
only infiances of this kind, that our trials can 
fupply us with. And if the fuperficial cor
pufcles be of the groffer fort, and be fo framed, 
that their differing fides or faces may exhibit 
differing colours, then the motion or reft of 
thofe corpufcles may be confiderable, as to the 
colour of thefuperficies they compofe,upon this 
account, that fometimes more, fometimes fewer 
of the fides difpofed to exhibit fuch a colour may 
by this means becomeor continue more obverted 
to the eye than the reft, and compofe a phyfi
cal furface, that will be more or lefs fenfibly in
terrupted. As, to explain my meaning, by 
propofing a grofs example, I remember, that 
in fome forts of leafy plants thick fet by one 
another, the two fides of whofe leaves were of 
fomewhat differing colours, there would be a 
notable difparity as to colour, if you looked 
upon them both, when the leaves, being at reft, 
had their upper and commonly expofed fides 
obverted to the eye, and when a breath of 
windpaffing thorough them, made great num
bers of the ufually hidden fides of the leaves 
become confpicuous. And though the little 
bodies we were lately fpeaking of, may fingly 
and apart feem almoft colourlefs; yet when 
many of them are placed by one another, fo 
near that the eye does not eafily difcern an inter
ruption, within a fenfible fpace, they may exhi
bit a colour : as w’e fee, that though the flen- 
dereft thrid of dyed filk does whilft look’d on 
fingle, feem almoft quite devoid of rednCfs, 
(forinftance) yet when numbers of thefe thrifts 
are brought together into one Ikein, their co
lour becomes notorious.

9. But the fame occafion that invited me 
to fay what I have mentioned concerning the 
leaves of trees, invites me alfo to give you fome 
account of what happens in changeable taffaties, 
where we fee differing colours, as it were, e- 
merge and vanifti upon the ruffling of the fame 
piece of filk •, as I have divers times with 
pleafure obferved, by the help of fuch a mi- 
crofcope, as though it do not very much mag
nify the objedl, has in recompence this great 
conveniency, that you may eafily, as fall as 
you pleafe, remove it from one part to another 
of a large objedt, of which the glafs taking a 
great part at once, you may thereby prefently 
farvey the whole. Now by the help of fuch a 
microfcope I could eafily (as I began to fay)
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difcern, that in a piece of changeable 
(that appeared, for inftance, fometi 
and fometimes green) the ftuff w 
of red thrifts and green, paffing , u 
over each other, and crofting on| anot 
almoft innumerable points : and if I loolTed 
through the glals upon any confiderable -por.. .
tion of the ftuff, that (for example fake) to the 
naked eye appeared to be red, I could plainly 
fee, that in that pofition, the red thrifts were 
confpicuous, and refledled a vivid light. And 
though I could alfo perceive, that there were 
green ones, yet by reafon of their difadvanta- 
geous pofition in the phyfical furface of the 
taffaty, they were in part hid by the more 
protuberant thrifts of the other colour ; and 
for the fame caufe, the refledlion from as much 
of the green as was ftifeovered, was compa
ratively but dim and faint. And if, on the 
contrary, I looked through the microfcope 
upon any part that appeared green, I could 
plainly fee that the red thrifts were lefs fully 
expofeft to the eye, anft obfeured by the green 
ones, which therefore mafte up the predomi
nant colour. And by obferving the texture of 
the filken ftuffi I could eafily fo expofe the 
thrifts either of the one colour or of the other, 
to my eye, as at pleafure to exhibit an appari
tion of red or green, or make thofe colours 
fucceed one another : fo that, when I obferved 
their fucceftion by the help of the glafs, I 
could mark how the predominant colour did 
as it were ftart out, when the thrifts that ex
hibited it came to be advantageou fly placed j 
and by making little folds in the ftuff after 
a certain manner, the fides that met and ter
minated in thofe folds, would appear to the 
naked eye, one of them red, and the other 
green. When thrifts of more than two dif
fering colours chance to be interwoven, the 
refulting changeablenefs of the taffaty may be 
alfo fomewhat different. But I chufe to give 
an inftance in the ftuffi have been fpeaking of, 
becaufe the mixture being more Ample, the 
way whereby the changeablenefs is produced, 
may be the more eafily apprehended : and 
though reafon alone might readily enough lead 
a confidering man to guefs at the explication, 
in cafe he knew how changeable taffaties are 
made; yet I thought it not impertinent to men
tion it, becaufe both fcholars and gentlemen 
are wont to look upon the inquiry into ma
nufactures, as a mechanick employment, and 
confequently below them; and becaufe alfo 
with fuch a microfcope as I have been men
tioning, the difeovery is as well pleafant as fa- 
tisfadtory, and may afford hints of the folu- 
tion of other phasnomena of colours. And it 
were not amifs, that fome diligent inquiry were 
made, whether the microfcope would give us 
an account of the variablenefs of colour, that 
is fo confpicuous and fo delightful in mother of 
pearl, in opals, and fome other refembling bo
dies. For though I remember I did formerly 
attempt fomething of that kind (fruitlefly e- 
nough) upon mother of pearl, yet not having 
then the advantage of my beft microfcope, nor 
fome conveniencies that might have been wifh- 
eftp I leave it to you, who have better eyes, 
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to try what you can do further ; fince it will 
be fome difcovery to find, that in this cafe 
rhe beft eyes and microfcopes themfelves can 
m^e none,

10. I Confess, Pyr6-philus^ that a great part 
of what I have delivered, (or propofed rather) 
concerning the differing forms of afperity in 
bodies, by which differences, the incident light 
either comes to be refledted with more or lefs 
of fhade, and with that (hade more or lefs in
terrupted, or elfe happens to be alfo otherwife 
modified or troubled, is but conjectural. But I 
am notfure, that if it were not for the dulnefs 
of our fenfes, either thefe or fonte other noti
ons of kin to them, might be better counte
nanced ; for I am apt to fufpeCt, that if we 
were fharp-fighted enough, or had fuch per- 
feft microlcopes, as I fear are more to be wifli- 
cd than hoped for, our promoted fenfe might 
difcern in the phyfical furfaces of bodies, both 
a great many latent ruggedneffes, and ths 
particular fizes, fhapes, and fituations of the 
exttemely little bodies that caufe them, and 
perhaps might perceive among other varieties 
that we now can but imagine, how thofe little 
protuberances and cavities do interrupt and 
dilate the light, by mingling with it a multi
tude of little and fingly undifcernable fhades, 
though fome of them more, and fome of 
them lefs minute, fome Jefs, and fome more 
numerous, according to the nature and degree 
of the particular colour v/e attribute to the vi- 
fible object. As we fee, that in the moon we 
can with excellent telefcopes difcern many hills 
and valleys, and as it v/ere pits and other parts, 
whereof lb me are more, and fome lefs vividly 
illuftrated, and others have a fainter, others a 
deeper fliade, though the naked eye can dif
cern no fuch matter in that planet. And with 
an excellent microfcope, where the naked eye 
did fee but a green ponder, the affifted eye, as 
we hoted above, could difcern particular gra
nules, fome of them of a blue, and fome of 
them of a yellow colour, which corpufcles we 
I'.ad beforehand cauftd to be exquifitely mixed 
to compound the green.

11. And, PyropbiliiSy that you may not 
think me altogether extravagant in what I have 
faid pf the poffibility (for I ipeak of no more) 
of difeerning the differing forms of afperity in 
the furfiices of bodies of feveral colours. I’ll 
here fet dov/n a memorable particular that . 
chanced to come to my knowledge, fince 
I writ a good part of this effay; and it is this. 
Meeting cafually the other day with the defer-

*5,wf,/cr vedly famous * Dr. J. Finch, extraordinary ana- 
tomift to that great patron of the Virtuofi, the 

ii/..^/,^.rf/p/,now Great Duke of Fiifcany, and inquiring of 
graad by this ingenious perfon, what might be the chief 

return out o^Italy 
i-omir of jnto£’»^/rt»4 he told me, it was aman at -finger, but his moft exquifite perception was
bd^.tlMd-iricht in the Low-Co/intries, who at certain 

times can difcern and diftinguifh colours by the 
touch with his fingers. You will eafily con
clude, that this is far more ftrange than what 
I propofed but as not impoffible; fince the 
fenfe of the retina feeming to be much more 
tender and quick than that of thofe grofler fila
ments, nerves or membranes of our fingers,

• Voi. n.
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wherewith we ufe to handle grofs and hard 
bodies, it feems fcarce credible, that any ac- 
cuftomance, or diet, or peculiarity of conftitu- 
tion, fhould enable a man to diftinguifh, with 
fuch grofs and unfuitable organs, fuch nice and 
fubtile differences of thofe of the forms of af
perity, that belong to differing colours, to 
receive whofe languid and delicate impreffions 
by the intervention of light, nature feems to 
have appointed and contexed into the retina the 
tender and delicate pith of the optick nerve. 
Wherefore I confefs, I propofed divers fcruples, 
and particularly whether the doctor had taken 
care to bind a napkin or handkerchief over 
his eyes fo carefully, as to be fure h(t could 
make no ufe of his fight, though he had but 
counterfeited the want of it; to which I ad
ded divers other queftions, to fatisfy my feJfj 
whether there w'ere any likelihood of collufion 
or other tricks. But I found that the judi
cious dodtor having gone far out of his way, 
purpofely to fatisfy himfelf and his learned 
prince about this wonder, had been very watch
ful and circumfpedl to keep himfelf from be
ing impofed upon. And that he might not 
through any miftake in point of memory mif- 
inform me, he did me the favour, at my re- 
queft, to look out the notes he had written 
for his own and his prince’s information, the 
fum of which memorials, as far as we fhall 
mention them here, was this, that the doftor 
having been informed at Utrecht, that there 
lived one at fome milts diftance from Maef- 
tricht, who could diftinguifh colours by the 
touch ; when he came to the laft named town, 
he fent a meflenger for him, and having ex
amined him, was told upon inquiry thefe par
ticulars.

That the man’s name was "John Vermaa- 
fen, at that time about 33 years of age ; that 
when he was but two years old, he had the 
finallpox, which rendered him abfelutely blind; 
that at this prefent he is an organift, and 
ferves that office in a publick choir.

That the doctor difcourfing with him 
over night, the blind man affirmed, that he 
could diftinguifh colours by the touch, but 
that he could not do it, unJefs h^ were faft- 
ing ; any quantity of drink taking frSm him 
that exquifitenefs of touch, which is requifite 
to fo nice a fenfation.

That hereupon the dodtor provided a- 
gainft the next morning feven pieces of rib- • 
bon, of thefe feven colours, black, white, 
red, blue, green, yellow, and grey; but as 
for mingled colours, this Permaafin would 
not undertake to difcern them, though if of
fered, he would tell that they were mixed.

That to difcern the colour of the ribbon, 
he places it betwixt the thumb and the fore-

in his thumb, and much better in the right 
thumb than in the left.

That after the blind man had four or five 
times told the-dodlor the feveral colours, (though 
blinded v/ith a napkin for fear he might have 
fome fight) the doftor found he was twice 
miftaken, for he called the white black, and 
the red blue ; but ftill, he, before Lis error, 

E i would

    
 



14 The Experimental History
the ribbons having more or lefs of ftfperit 
that I cannot but think, notwithftandj 
hiftory, that the blind man diftingui 
not only by the degrees of af^rity i 
offered to him, but by forms of it, _ 
this (latter) would perhaps have] been 
difficult for him to make an intelligible men
tion of, becaufe thofe minute difparities hav
ing not been taken notice of by men for want 
of touch as exquifite as our blind man’s, are 
things he could not have intelligibly expreffed ; 
which will eafily feem probable, if you con
fider, that under the name of fharp, and fweet, 
and four, there are abundance of, as it were, 
immediate peculiar relifhes or taftes in differing 
forts of wine, which, though critical and ex
perienced palates can eafily difcern themfelves, 
cannot make them be underftood by others; 
fuch minute differences not having hitherto 
any diftindt names affigned them. And it 
feems that there was fomething in the forms of 
afperity that was requifite to the diftindlion of 
colours, befides the degree of it, fince he 
found it fo difficult to diftinguifh black and 
white from one another, though not from o- 
thcr colours. For I might urge, that he feems 
not confonant to himfelf about the red, which, 
as you have feen in one place, he reprefents 
as fomewhat more afperous than the blue; and 
in another, very fmooth: but becaufe hefpeaks 
of this fmoothnefs in that place, where he 
mentions the roughnefs of black, we may fa
vourably prefume that he might mean but a 
comparative fmoothnefs; and therefore I lhall 
not infift on this, but rather countenance my 
conjefture by this, that he found it fo difficult, 
not only to diferiminate red and blue, (though 
the firft of our promifeuous experiments will 
inform you, that the red reflefts by great odds 
more light than the other) but alfo to diftin
guifh. black and white from one another, 
though not from other colours. And indeed, 
though in the ribbons that were offered him, 
they might be almoft equally rough, yet in fuch 
flender corpufcles, as thofe of colour, there 
may eafily enough be conceived, not only a 
greater clofenefs of parts, or elfc paucity of 
protuberant corpufcles, and the little extant 
particles may be otherwife figured, and ranged 
in the white than in the black, but the cavities 
may be much deeper in the one than the 
other.

.14. And perhaps, (Pyrophilus) it may 
prove fome illuftration of what I mean, and 
help you to conceive how this may be, if I re- 
prefent, that where the particles are fo exceed
ing, flender, we may allow the parts expofed ' 
to the fight and touch t6 be a little convex in 
comparifon of the ereifted particles of black' 
bodies, as if there were wires I know not 
how many times flenderer than a hair : whe
ther you fuppofe them to be figured like 
needles, or cylindrically, like the hairs of a 
brulh, with hemifphcrical (or at leaft convex) 
tops, they will be fo very flender, and confe- 
quently the points both of the one fort and the 
other fo very fharp, that even an exquifite 
touch will be able to diftinguifh no greater dif
ference between them, than that which our 

blind

would lay them by in pairs, laying, that 
though he could eafily diftinguifli them from 
all Others, yet thofe two pairs were not eafily 
diftinguifhed amongft themfelves. Whereup
on the dodor defired to be told by him what 
kind of difcrimination he had of colours by his 
touch, to which he gave a reply, for whofe 
fake chiefly I infert all this narrative in this 
place J namely, that all the difference was more 
or Jefs afperity, for fays he, (I give you the 
dodor’s own words) black feels as if you were 
feeling needles points, or fome harlh fand, 
and red feels very fmooth.

That the doctor having defired him to 
tell in order the difference of colours to his 
touch, he did as follows.

Black and white are the moft afperous 
or.unequal of all colours, and fo like, that *tis 
very hard to diftinguifh them ; but black is 
the moft rough of the two : green is next in 
afperity, grey next togreen in alperity, yellow is 
the fifth in degree of alperity red and blue are 
fo like, that they are as hard to diftinguifh as 
black and white ; but red is fomewhat more 
afperous than blue, fo that red has the fixth 
place, and blue the feventh in afperity.

12. To thefe informations the obliging dodor 
was. pleafed to add the welcome prefent of 
three of thofe very pieces of ribbon, whofe 
colours in his prefence the blind man had difi 
tinguilhed, pronouncing the one grey, the o- 
ther red, and the third green; which Ikeep by 
me as rarities, and the rather, becaufe he fear
ed the reft were mifearried.

13. Before I faw the notes that afforded 
me the precedent narrative, I confefs I fufped- 
ed this man might have thus diferiminated 
colours rather by the fmell than by the touch j 
for fome of the ingredients impJoyed by dyers 
to colour things, have feents, that are not fo 
languid, nor fo near of kin: but that I thought 
it not impoffible that a very critical nofe might 
diftinguifli them, and this I the rather fufped- 
cd, becaufe he required, that the ribbons, 
whofe colours he was to name, Ihould be of
fered him falling in the morning ; for I have 
obferved in fetting dogs, that the feeding of 
them (efpecially with fome forts of aliments) 
docs vtfry much impair the exquifite feent^of 
their nofos. And though fome of the fore
going particulars would have prevented that 
conjefture, yet I confefs to you (Pyrophilus) 
that I would gladly have had the opportunity 
of examining this man myfelf, and of queftion- 
ing him about divers particulars which I do not 
find to have been yet thought upon. And 
though it be not incredible to me, that fince 
the liquors that dyers employ to tinge, arc 
qualified to do fo by multitudes of little cor
pufcles of the pigment or dying ftuff, which 
are diflblved and extrafted by the liquor, and 
fwim to and fro in it, thofe corpufcles of co
lour (as the Atomifts call them) infinuating 
themfelves into, and filling all the pores of 
the body to be dyed, may afperate its fuper
ficies more or lefs according to the bignefs and 
texture of the corpufcles of the pigment i yet 
I can fcarce believe, that our blind man could 
diftinguifli all the colours he did, meerly by
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.blind man allowed, when comparing black 

Apd white bodies, he faid, that the latter was 
tf^efs rough of the two. Nor is every kind 
of iwghnei% though fenfible enough, incon* 
fiftent with whitenefs, there being cafes, 
wherein the phyfical fuperficies of a body is 
made by the fame operation both rough and 
white ; as when the level furface of clear water 
being by agitation afperated with a multitude 
of unequal bubbles, does thereby acquire a 
whitenefs *, and as a fmooth piece of glafs, by 
being fcratched with a diamond, does in the 

, afperated part of its furface difclole the fame 
colour. But more (perchance) of this elfe- 
where.

15. And therefore, we lhall here pafs by 
the queftion, whether any thing might be con- 
fidered about the opacity of the corpufcles of 
black pigments, and the comparative diapha
neity of thofe of many white bodies, applied 
to our prefent cafe j and proceed to repre- 
fent, that the newly mentioned exiguity and 
lhape of the extant particles being fuppofed, 
it will then be confiderable what we lately but 
hinted, (and therefore muft now Ibmewhat ex
plain) that the depth of die little cavities, in
tercepted "betweeh the extant particles, with
out being lb much greater in black bodies than 
in white ones, as to be perceptibly fo to the 
grofs organs of touch, may be very much 
greater in reference to their dilpofition of re- 
fieding the imaginary fubtiJe beams of light. 
For in black bodies, thofe little intercepted 
cavities, and other deprelTions, may be fo 
figured, lb narrow and fo deep, that the in
cident beams of light, which the more extant 
parts of the phyfical fuperficies are difpofed 
to refleft inwards, may be detained there, and 
prove unable to emerge ; whilft, in a white 
body, the flender particles may not only by 
their figure be fitted to reflect the light co- 
pioufly outwards, but the intercepted cavities 
being not deep, nor perhaps very narrow, the 
bottoms of them may be fo conftituted, as to 
be fit to reflect outwards much of the light 
that falls even upon them; as you may pof- 
fibly better apprehend, when we lhall come 
to treat of whitenefs and blacknefs. In the 
mean time, it may fuffice, that you take notice 
with me, that the blind man’s relations import 
no neceffity of concluding, that though, be
caufe, according to the judgment of his touch, 
black was the rougheft, as it is the darkeft of’ 
colours, therefore white, which (according 
to us) is the lighteft, Ihould be alfo the 
fmootheft: fince I obferve, that he makes 
yellow to be two degrees more afperous than 
blue, and as much left afperous than green j 
whereas, indeed, yellow does not only appear 
to the eye a lighter colour than blue, bile (by 
our firft experiment hereafter to be mentioned) 
it will appear, that yellow reflefted much 
more light than blue, and manifeftly more 
than green ; which we need not much wonder 
at, fince in this colour, and the two others 

‘(blue and yellow) it is not only the refleded 
light that is to be confidered, fince to produce 
both thefe, refraction feems to intervene, which 
by its varieties may much alter the cafe:

of COLOURS.
which both feems to ftrengthen the conjecture 
I was formerly propofing, that there was 
fomething elfe in the kinds of afperity, as w^l 
as in the degrees of it, which enabled our blind 
man to diferiminate colours, and does at leaft 
fhow, that we cannot, in all cafes, from the 
bare difference in the degrees of afperity be
twixt colours, fafely conclude, that the rougher 
of any two always reflects the leaft light.

16. But this notwithftanding, {Pyrophi- 
Ins} and whatever curiofity I may have had 
to move fome queftions to our fagacious blind 
man; yet thus much I think you will admit us 
to have gained by his teftimony, that fince 
many colours may be felt with the circum- 
ftances above related, the furfaces of fuch co
loured bodies muft certainly have differing de
grees, and in all probability have differing forms 
or kinds of afperity belonging to them, which 
is all the ufe that my prelent attempt obliges me 
to make of the hiftory above delivered } that 
being fufficient to prove, that colour docs 
much depend upon the difpofition of the fu
perficial parts of bodies, and to fliew in general, 
wherein it is probable that fuch a difpofition 
does (principally at leaft) confift.

17. But to return to what I was faying, be
fore I began to make mention of our blind or- 
ganift} what we have delivered touching the 
caufes of the feveral forms of afperity that 
may diverfify the furfaces of coloured bodies, 
may perchance Ibmewhat aflift us to make fome 
conjeCfures in the general, at feveral of the 
ways whereby it is poffible for the experiments, 
hereafter to be mentioned, to produce the fud- 
den changes of colours that are wont to be 
confequent upon them : for moft of thefe pha;- 
nomena being produced by the intervention of 
liquors, and thefe for the moft part abounding 
with very minute, aClive, and varioufly figured 
feline corpufcles, liquors fo qualified may well 
enough very nimbly alter the texture of the 
body they are employed to work upon, and 
fo may change the form of alperity, and there
by make them remit to the eye the light that 
falls on them after another manner than they 
did before, and by that means vary the colour, 
lb far forth as it depends upon the texture or 
difpofition of the feen parts o^ the objedl; 
which I fey, Pyrophilus^ that you may not 
think I would abfolutely exclude all other ways 
of modifying the beams of light between their 
parting from the lucid body, and their recep
tion into the common fenfory.

18. Now there feem to me divers ways, 
bywhich we may conceive that liquors may 
nimbly alter the colour of one another, and of 
other bodies, upon which they ad; but my 
prefent hafte will allow me to mention but fome 
of them, without infilling fo much as upon 
thofe I lhall name.

19. And firft, the minute corpufcles that 
compofe a liquor may eafily infinuate them
felves into thofe pores of bodies, whereto their 
fize and figure makes them congruous} and 
thefe pores they may either exactly fill, or but 
inadequately : and in this latter cafe they will 
for the moft part alter the number and figure, 
and always the bignefs of the former pore.s.

And
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And in what capacity ibcver thefe corpufcles 
of a liquor come to be lodged or harboured in 
tjie pores that admit them, the furface of the 
body will for the moft part have its afperity al
tered, and the incident light that meets with 
a grolftr liquor in the little cavities that before 
contained nothing but air, or fome yet fubtiler 
fluid, will have its beams either refracfted, or 
imbibed, or elfe reflected more or lefs inter
ruptedly than they would be, if the body 
had been unmoiftened : as we fee, that even 
fair water failing on v/hite paper, or linen, and 
divers other bodies apt to foak it in, will for 
fome fuch reafons as thofe newly mentioned, 
immediately alter the colour of them, and for 
the moft part make it fadder than that of the 
un wetted parts of the fame bodies. And fo you 
may fee, that when in the fummer the high- 
ways are dry and dufty, if there falls ftore of 
rain, they will quickly appear of a much 
darker colour than they did before and if a 
drop of oil be let fall upon a flaeet of white
paper, that part of it, which by the imbibi- • 
tion of the liquor acquires a greater continui-
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of particles, if I miay fo call them, 
ftuck more loofely together, being 
only by fome more eafily diffbiub 
which feems to be the cafe of fom 
lowing experiments, where you wi 
colour of many corpufcles brought to cSfiere 
by having been precipitated together, deftroy-' 
ed by the affuAon of very piercing and inci- 
Ave liquors. The other of the two ways I was 
fpeaking of, is, by dividing the grolTer and 
more folid particles into minute ones, which 
will be always lefler, and for the moft part o- 
therwife fliaped than the entire corpufcle fo di
vided, as it will happen in a piece of wood 
reduced into fplinters or chips, or as when a 
piece of cryftal heated red-hot and quenched 
in cold w’ater is cracked into a multitude of 
little fragments, which though they fall not 
afunder, alter the difpoAtion of the body of 
the cryftal, as to its manner of reflecting 
the light, as we fliall haye occafion to fliew 
hereafter.

22. There is a fourth way contrary to the 
_ third, whereby a liquor may change the co-

ty, and fome tranfparency, will appear much lour of another body, efpecially of another 
darker than the reft, many of the incident fluid; and that is, by procuring tlie coalition 
beams of light being now tranfmitted, that o- of feveralparticles that before lay too fcat- 
therwife would be reflected towards the be
holder’s eyes.

20. Secondly, A liquor may alter the co
lour of a body, by freeing'it from thofe things 
that hindered it from appearing in its genuine 
colour; and though this may be faid to be ra
ther a reftoration of a body to its own colour, 
or a reteftion of its native colour, than achange, 
yet ftill there intervenes in it a change of the 
colour which the bodyappeared to be of before 
this operation. And fucn a change a liquor 
may work, either by diflblving, or corroding, 
or by fome fuch way of carrying off that mat
ter, which either veiled or difguifed the colour 
that afterwardsappears. Thus we reftore old 
pieces of dirty gold to a clean and nitid yel
low, by putting them into the Are, and into 
aqua-fortis, which take off the adventitious 
filth that made that pure metal look of a dir
ty colour: and there is alfo an eafy way to 
reftore Al ver coins to their due luftre, by fetch
ing off that v/hich difcoloured them. And I 
know a chymical liquor, which I employea to 
reftore pieces of cloth fpotted with greafe to 
their proper colour, by imbibing the fpotted 
part with this liquor, which incorporating with 
the greafe, and yet being of a very volatile 
nature, docs eafily carry it aw’ay with it felf. 
And I have fometimes tried, that by rubbing 
upon a good touch-ftone a certain metalline 
mixture fo compounded, that the impreflion 
it left upon the ftone appeared of a very differing 
colour from that of gold, yet a little of a- 
qua-fortis would in a trice make the golden 
colour difclofe it felf, by diflblving the other 
metalline corpufcles that concealed thofe of 
the gold, which you know that menftruum will 
leave untouched.

21. Thirdly, A liquor may alter the co
lour of a body by making a comminution of 
its parts, and that principally two ways; the 
firft by disjoining and diffipating thofe clufters

tered and difperfed to exhibit the colour that 
afterwards appears. Thus fometimes when I 
have had the Iblution of gold fo dilated, that I 

•doubted whether the liquor had really imbi
bed any true gold or no, by pouring in a little 
mercury, I have been quickly able to fatisfy 
my felf, that the liquor contained gold ; that 
metal after a little while cloathing the furface 
©f the quickfilver with a thin fllm of its own 
livery. And chiefly, though not only by this 
way of bringing the minute parts of bodies 
together in Inch numbers, as to make them be
come notorious to the eye, many of thefe co
lours feem to be generated which are produ
ced by precipitations, efpecially by fuch as are 
wont to be made with fair water; as when re- 
finous gums dilTolved in fpirit of wine, are let 
fall again, if the fpirit be copioufly diluted 
with that weakening liquor. And fo out of the 
rectified and tranfparent butter of antimony, 
by the bare mixture of fair water, there will 
be plentifully precipitated that milk-white fub- 
ftance, which by having its loofer faits well 
waflied off, is turned into that medicine, which 
vulgar chymifts are pleafed to call Mcrcuritis 
Viicf.

23. A i’lFTH way, by which a liquor may 
change the colour of a body, is, by diflocat- 
ing the parts, and putting them out of their 
former order into another, and perhaps alfo 
altering the pofture of the Angle corpufcles as 
well as their order or fituation in refpedf of one 
another. What certain kinds of commotion 
or diflocation of the parts or a bedy may do 
tov/ards the changing its colour, is not only e- 
vident in the mutations of colour obfervable in 
quickfilver, and fome other concretes long kept 
by chymifts in a convenient heat, though in 
clofe veflels, but in the obvious degenerations 
of colour, which every body may take notice 
of in bruifed cherries, and other fruit, by com
paring after a while the colour of the injured 
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with that of the found part of the fame fruit, 

k And that alfo fuch liquors, as we have been 
leaking of, may greatly difcompofe the tex- 
tuS^ of many bodies, and thereby alter the 
dilpofition of their fuperficial parts, the great 
commotion made in metals, and feveral o- 
ther bodies by aqua-fortis, oil of vitriol, and 
other faline menftruums, may eafily perfuade 
us i and what fuch varied fituations of parts 
may do towards the diverfifying of the man
ner of their refledling the light, may be gueffed 
in fome meafure by the beating of tranfparent 
glafs into a white powder, but far better by the 
experiments lately pointed at, and hereafter 
delivered, as the producing and deftroying 
colours by the means of fubtile faline liquors, 
by whofe affufion the parts of other liquors are 
manifeftly both agitated, and likewife difpofcd 
after another manner than they were before 
fuch affufion. And in fome chymical oils, as 
particularly that of lemon peels, by barely 
ihaking the glafs that holds it into bubbles, 
that tranfpofition of the parts which is confe- 
quent to the fhaking, will lhew, you on the 
furfaces of the bubbles exceeding orient and 
lively colours, which, when the bubbles relapfe 
into the reft of the oil, do immediately va- 
nifh.

24. I Know not, Pyrophilus^. whether I 
Ihould mention as a diftindl way, becaufe it 
is of a. fomewhat more general nature, that 
power whereby a liquo;r may alter the colour 
of another body, by putting die parts of it 
into motion ; for though poflibly the motion 
fo produced does, as fuch, feldom fuddenly 
change the colour of the body whofe parts are 
agitated, yet this feems to be one of the moft 
general, however not ammediate caufes of the 
quick change of colours in bodies. For the 
parts being put into motion by the adventitious 
liquor, divers of them that were before united, 
may become thereby disjoined, and when that 
motion ceafes or decays, others of them may 
flick together, and that in a new order, by 
which means the motion may fometimes pro
duce permanent changes of colours, as in the 
experiment you will meet with hereafter, of 
prefently turning a fnowy white body into a yel
low, by the bare affufion of fair water, which 
probably fo diffolves the faline corpufcles that 
remained in,the calx, and fets them at liberty 
to ad upon one another, and the metal, far 
more powerfully than the water without the af- 
fiftanceof fuch faline corpufcles could do. And 
though you rub blue vitriol, how venereal and 
unfophifticated foever it be, upon the whetted 
blade of a knife, it will not impart to the iron 
its latent colour ; but if you moiften the vitriol 
with your Ipittle, or common water, the par- 

triol, and thereby giving them the various agi
tation requifite to fluid bodies, the metalline 
corpufcles of the thus diffolved vitriol will 
lodge themfelves in throngs in the fmall and 
congruous pores of the iron they are rubbed on, 
and fo give the furface of it the genuine colour 
of the copper.

25. There remains yet a way, Pyrophilus, 
to be mentioned, by which a liquor may alter
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the colour of another body^ and this feems 
the moft important of all, becaufe though it 
be named but as one, yet it may indeed cojn- 
prehend many-, and that is, by affociating the 
faline corpufcles, or any other fort of the more 
rigid ones of the liquor, with the particles of 
the body that it is employ’d to work upon. 
For thefe adventitious corpufcles affociating 
themfelves with the protuberant particles of the 
furface of a coloured body, muft neceffarily 
alter their bignels, and will moft commonly 
alter their fhape. And how much the colours 
of bodies depend upon the bulk and figure of 
their fuperficial particles, you may guefs by 
this, that eminent ancient philofophers, and 
divers moderns, have thought that all colours 
might, in a general way, be made out by thefe 
two i whofe being diverfificd will, in our 
cafe, be attended with thefe two circumftances; 
the one, that the protuberant particles being 
increafed in bulk, they will oftentimes be va
ried as to the clofenefs or laxity of their order, 
fewer of them being contained within the fame 
fenfible (though minute) fpace than before j or 
elfe by approaching to one another, they muft 
ftraiten the pores, and it may be too they will, 
by their manner of affociating themfelves with 
the protuberant particles, intercept new pores. 
And this invites me to confider farther, that 
the adventitious corpufcles I have been fpeaking . 
of, may likewife produce a great change, as 
well in the little cavities or pores, as in the 
protuberances of a coloured body j for, be- 
fides what we have juft now taken notice of, 
they may, by lodging themfelves in thofe little 
cavities, fill them up, and it may well hap
pen, that they may not only fill the pores they 
infinuate themfelves into, but .likewife have 
their upper parts extant above thepi; and partly 
by thefe new protuberances, partly by in- 
creafing the bulk of the former, thefe extra
neous corpufcles may much alter the number 
and bignefs of the furface’s porps, changing the 
old and intercepting new ones. And then ’cis 
odds, but the order of the little extancies, and 
confequently that of the little depreffions in 
point of fituation will be altered likewife : as 
ifyoudiffolve quickfilver in fome kind of aqua
fortis, the faline particles of the ipenftruum, 
affociating themfclves with the mercurial cor
pufcles, will make a green folution, which af- 
terv/ards eafily enough degenerates. And red 
lead, or minium, being diffolved in fpirit of 
vinegar, yields not a red, but a clear folution, 
the rednefs of the lead being by the liquor de- 
ftroyed. , But a better inftance may be taken 
from copper ; for I have tried, that if upon a 
copper-plate, you let fome drops of weak aqua
fortis reft for a while, the corpufcles of the 

tides of the liquor disjoining thofe of the vi-. menftruum joining with thofe of the metal, 
will produce a very fenfible alperity upon the 
furface of the plate, and v/ill concoagulate 
that way into very minute grains of a pale blue 
vitriol; whereas if upon another part of the 
fame plate you fuffer a little ftrong fpirit of 
urine to reft a competent time, you lhall find 
the alperated furface adorned with a deeper 
and richer blue. And tire lame aqua-fortis, 
that will quickly change the rednels of red 
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lead into a darker colour, will, being put up
on crude lead, produce a whitilh fubilance, 
asjivith copper it did a blueifli. And as with 
iron it will produce a reddifh, and on white 
quills a yellowifh, fo much may the coalition 
of the parts of the fame liquor, with the dif- 
feringly figured particles of ftable bodies, di
vers ways afperate the differingly difpofed fur- 
firces, and fo diverfify the colour of thofe 
bodies. And you will eafily believe, that in 
many changes of colour, that happen upon 
the dilTolutions of metals, and precipitations 
made with oil of tartar, and the like fixed 
faits, there may intervene a coalition of faline 
corpufcles with the particles of the body diffol- 
ved or precipitated, if you examine how much 
the vitriol of a metal may be heavier than the 
metalline part of it alone, upon the fcore of the 
faline parts concoaguJated therewith; and, that 
in feveral precipitations the weight of the calx 
does for the fame reafon much exceed that of the 
metal, when it was firft put in to be diffolved.

26, But, Pyrophilu^i to confider thefe 
matters more particularly would be to forget 
that I declared againft adventuring, at leaft 
for this time, at particular theories of colours, 
and that accordingly you may juftly expeft 
from me rather experiments than fpeculations : 
and therefore! lhall difmils this fubjeift of the 
forms of fuperficial afperity in coloured bodies, 
as foon as I lhall but have named to you, by 
way of fupplemeht to what we have hitherto 
difcourfcd in this Ihort fedtion, a couple of 
particulars, (which you will eafily grant me ;) 
the one, that there are divers other ways for 
the fpeedy produdlion even of true and perma
nent colours in bodies, befides thofepradticable 
by the help of liquors; for proof of which ad ver- 
tilement, though feveral examples might be 
alledged, yet I lhall need but re-mind you of 
what I mentioned to you above, touching the 
change of colours fuddenly made on tempered 
fteel, and on lead, by the operation of heat, 
without the intervention of a liquor. But the 
other particular I am to obferve to you, is of 
more importance to our prefent fubjedt; and it 
is, that though nature and art may in fome 
cafes fo change the afperity of the fuperficial 
parts of a body, as to change its colour by 
either of the ways I have propofod, fingle or 
un-affifted ; yet for the moft part it is by two 
or three, or perhaps by more of the fore-men
tioned ways affociated together, that the ef- 
fedt is produced. And if you confider how 
varioully thefe feveral ways and fome others 
allied unto them, which I have left unmen
tioned, may be compounded and applied, you 
will not much wonder that fuch fruitful, whe
ther principles (or manners of diverfification) 
fhould be fitted to change or generate no fmall 
ftore of differing colours;

27. Hitherto, Pyrophilus^ we have in 
difcourfing of the afperity of bodies confidered 
the little protuberances of other fuperficial 
particles which make up that roughnefs, as if 
we took it for granted, that they muft be per- 
fedfly opacous and impenetrable by the beams 
of light, and fo muft contribute to the va
riety of colours, as they terminate more or
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lefs light, and refiedt it to the eye mixed^^^f 
more or lefs of thus or thus min^led^^^^H 
But to deal ingenuouQy with you, 
before I proceed any further, ! muft nol^^^B 
ceal from you, that I have ofteni thou^BK^ 
worth a ferious inquiry, whether or no pmi- 
cles of matter, each of them fingly infenfible, 
and therefore fmall enough to be capable of 
being fuch minute particles, as the Atomifts 
both of old and of late have (not abfurdly) 
called Corpiifiula Coloris., may not yet confilt 
each of them of divers yet minuter particles, 
betwixt which we may conceive little com- 
miffures where they adhere to one another, 
and, however, may not be porous enough to 
be, at leaft in fome degree, pervious to the 
unimaginably fubtile corpufeles that make up 
the beams of light, and confequently to be in 
fuch a degree diaphanous. For, Pyrophilus, 
that the propofed inquiry may be of moment 
to him tliat fearches after the nature of colour, 
you will eafily grant, if you confider, that 
whereas perfedlly opacous bodies can but refledl 
the incident beams of light, thofe, that are 
diaphanous are qualified to refradl them too ; 
and that refradlion has fuch a ftroke in the 
produdlion of colours, as you cannot but have 
taken notice of, and perhaps admired in the 
colurs generated by the trajcdlion of light 
through drops of water that exhibit a rain
bow, through prifmatical glaffes, and through 
divers other tranlparent bodies. But *tis like, 
Pyrophilus, you will more eafily allow that a- 
bout this matter it is rather important to have 
a certainty, than that it is rational to entertain 
a doubt J wherefore 1 muft mention to you 
fome of the reafons that make me think it may 
need a further inquiry; for I find that in a 
darkened room, where the light is permitted 
to enter but at one hole, the little wandering 
particles of duft, that are commonly called 
motes, and, unlefs in the fun-beams, are not 
taken notice of by the unaffifted fight; I have, 
I fay, often obferved that thefe roving corpuf
cles being looked on by an eye placed on the 
one fide of the beams that entered the little 
hole, and by the darknefs having its pupil 
much enlarged, I could difeern that thefe motes, 
as foon as they came within the compafe of the 
luminous, whether cylinder or inverted cone, 
if I may fo call it, that was made up by the 
unclouded beams of the fun, did in certain po- 
fitions appear adorned with very vivid colours, 
like thofe; of the rainbow, or rather like thofe 
of very minute, but Iparkling fragments of dia
monds; and as foon as the continuance of 
their motion had brought them to an inconve
nient pofition in reference to the light and the 
eye, they were only vifible without darting any 
lively colours as before. Which feems to argue, 
that thefe little motes, or minute fragments 
of feveral forts of bodies reputed opacous, 
and only crumbled as to their exterior and 
fooler parts into duft, did not barely refle<ft 
the beams that fell upon them, but remit them 
to the eye refraded too. We may alfo obferve, 
that feveral bodies, (as well fome of a vegetable, 
as others of an animal nature) which are wont 
to pafs for opacous, appear in great part tranfpa- 
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^/COLOURS.Chap. 3,
' rent, when they are reduced into thin parts, 
^nd held againfl: a- powerful light. This I 
i^ve not only taken notice of in pieces of ivory 
reouced into thick leaves, as alfo in divers 
confiderable tliick lhells of filhes, and in firav- 
ing of wood; but I have alfo found that a 
piece of deal, far thicker than one would ea
fily imagine, being purpofely interpofed be- 
betwixt my eye placed in a room, antP the 
clear day-light, was not only fomewhat tranf- 
parent, but (perhaps by reafon of its gummous 
nature) appeared quite tlirough of a lovely 
red. And in the darkened room above men
tioned, bodies held againfl: the hole at which 

.the light entered, appeared for Ids opacous 
than they would elfewhere have done i info- 
much that I could eafily and plainly fee, through 
the whole thicknefs of my hand, the motions 
of a body placed (at a very near diftance indeed, 
but yet) beyond it. And even in minerals, the 
opacity is not always fo great as many think, 
if the body be made tliin: for white marble, 
though of a pretty thicknels, being within a due 
diftance placed betwixt the eye and a conveni
ent light, will fuffer the motions of one’s fin
ger to be well difeerned through it, and fo 
will pieces, thick enough, of many common 
flints. But above all, that inftance is remark
able, that is afforded us by Mufco'iy glafo, 
(which fome call Sslsnites^ others Lapis Spe- 
ettlaris •,) for though plates of this mineral, 
though but of a moderate thicknefs, do often 
appear opacous, yet if one of thefe be dexte- 
roufly fplit into the thinneft leaves it is made 
up of, it will yield fuch a number of them, as 
fcarce any thing but experience could have peu- 
fiiaded me and thefe leaves will afford the 
moft tranfparent fort of confiftent bodies, 
that, for aught I have obferved, are yet un
known ; and a fingle leaf or plate will be fo 
far from being opacous, that it will fcarce be 
fo much as vifible. And multitudes of bodies 
there are, whofe fragments feem opacous to the 
naked eye, which yet, when I have included 
them in good microfcopes, appeared tranfpa.* 
rent but, Pyrophilus^ on the other fide I am 
not yet fure that there are no bodies, whofe 
minute particles even, in fiich a microfcope as 
that of mine, which I was lately mentioning, 
will not appear diaphanous. For having con
fidered mercury precipitated per fe, the little 
granules that made up the powder, looked like 
little fragments of coral beheld by the naked 
eye at a diftance, (fot very near at hand coral 
will fometimes, efpecially if it be good, Ihcw 
fome tranfparency.) Filings likewife of fteel and 
copper, though in an excellent microfcope, 
and a fair day,, they fliowed like pretty big 
fragments of thofe metals, and had confide
rable brightneft on fome of their furfoces, yet 
1 was not fatisfied, that I perceived any it- 
fiedlion from the inner parts of any of the fi
lings. Nay, having looked in my beft mi
crofcope upon the red calx of lead, (common
ly called Miniumy neither I, nor any I Ihcwed 
it to, could difcern it to be other than opa
cous, though the day were clear, and the ob- 
jcift ftrongly enlightened. And the deeply 
red colour of vitriol appeared in the fome rni- 
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crofcope (notwithftanding the great cotnmi- 
nutioq. effeded by the fire) but like grofly 
beaten bride. So that, Pyrophilus^ I IhalJ wil
lingly refign you the care of making fome 
further inquiries into the fubjed we have now 
been confidering j for I confefs, as I told you 
before, that I think that the matter may need 
a further fcrutiny, nor would I be forward to 
determine how far or in what cafes the tranf-' 
parency or femi-diaphaneity of the fuperficial. 
corpufcles of bigger bodies may have an inte- 
reft in the produdion of their colours j efpe
cially becaufe that even in divers white bodies, 
as beaten glafs, fnow and froth, where it feems 
manifeft that the. fuperficial parts are fingly 
diaphanous, (being either water, or air, or 
gl^ls) we fee not that fuch variety of colours 
are produced as ufually are by the refradion of 
light even in thofe bodies, when by their big
nefs, Ihape, i3c. they are conveniently qua
lified to exhibit fudi various and lively co
lours as thofe of the raipbow, and of prifma- 
tical glaffes.

28. By what has been hitherto difcourfed^ 
Pyrophilus^ we may be aflifted to judge of that 
famous controverfy which was of old difputed 
betwixt the Epicureans and other Atomifts 
on one fide, and mofl: other philofophers on 
the other fide ; the former denying bodies to 
be coloured in the dark, and the latter mak
ing colour to be an inherent quality, as well as 
figure, hardnel^ weight, or the like. For 
though this controverfy be revived, and hotly 
agitated among the moderns, yet I doubt 
whether it be not in great- part a nominal dif- 
pute i and therefore let us, according to the 
dodrine formerly delivered, diftinguifh the ac
ceptations of the word colour, and fay, that if 
it be taken in the flrider fsnfei the Epicureans 
kern to be in the right; for if colour be in
deed, though not according to them, but light 
modified, how can we conceive that it can 
fubfifl in the dark, that is, where-it mufl be 
fuppofed there is no light; but, on the other 
fide, if colour be confidered as a certain con- 
flanr difpofition of the fuperficial parts of the 
obied to. trouble the light they refled after 
fuch and fuch a determinate manner, this con • 
ftant, and if I may fo Ipeak, modifying difjxjfi- 
tion perfevering in the objed, TVhether it be 
fKined upon or no,’ there feems ho juft reafon 
to deny, but that in this fenfe, bodies retain 
their colour as well in the night as day j or, 
to fpeak a little otherwife, it may,be laid, that 
bodies are potentially coloured in the dark, and 
adually in the light. But of this matter difi 
courfing more fully elfewhere, as it is a difli- 
culty that concerns qualities in general, 1 fliaU 
forbear to infift: on it here.

C H A P. IV.

I. greater moment in the invefllgation
of the nature of colours is the contro

verfy, whether thole of the rainbow, and thofo 
that are often feen in clouds, before the rifing, 
or after the letting of the fun j and in a word, 
whether thofe other colours, that are wont to 
be called emphatical, otight or ought not to 
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20 "The Experiment AL History 
be accounted true colours. I need not tell you interpreted in too unlimited a fenfj, and 
that the negative is the common opinios, ef- fore it may perhaps fomewhat aflil^ yo 
pecially in the fchools, as may appear by that to refledl upon the two foregoing ob’ 
vulgar diftinftion of colours, whereby theft ■ -
under confideration are termed apparent, by 
way of oppofition to thofe that in the other 
member of the diftindfion are called true or 
genuine. This queftion I fay feems to me of 
importance, upon this account, that it being 
commonly granted, (or however, eafy enough 
to be proved) that emphatical colours are 
light it felf modified by refradtions chiefly, 
with a concurrence fometimes of refledfions, 
and perhaps fome other accidents depending 
on thefe two ; if thefe emphatical colours be 
refolved to be genuine, it will feem confequent, 
that colours, or at leaft divers of them, are but 
diverfifyed light, and not fuch real and inherent 
qualities as they are commonly thought to be.

2. Now fince we are wont to efteem the 
echoes and other founds of bodies, to be 
true founds, all their odours to be true odours, 
and (to be Ihort) fince we judge other fenfible 
qualities to be true ones, becauft they are the 
proper objedls of fome or other of our ftnfts; 
I fee not why emphatical colours, being the 
proper and peculiar objedls of the organ of 
fight, and capable to affedl it as truly and as 
pov/erfully as other colours, fhould be reputed 
but imaginary ones.

And if we have (which perchance you 
■will allow) formerly evinced colour, (when 
the word is taken in its more proper fenfe) 
to be but modified light, there will be fmall 
reafon to deny thefe to be true colours, which 
more manifeftly than others difclofe themfelves 
to be produced by diverfifications of the light.

3. There is indeed taken notice of, a dif
ference betwixt thefe apparent colours, and thofe 
that are wont to be efteemed genuine, as to the 
duration, which has induced fome learned 
men to call the former rather evanid than fan
taftical. But as the ingenious Gafendus does 
fomewhere judicioufly obferve, if this way of 
arguing were good, the greennefs of a leaf 
ought to pafs for apparent, becaufe, foon fa
ding into a yellow, it fcarce lafts at all, in com- 
parifon of the greennefs of an emerald. I 
lhall add, that if the fun-beams be in a con
venient manner trajefted through a glafs 
prifm, and thrown upon fome well fliaded ob- 
jedl within a room, the rainbow thereby pain
ted on the furface of the body that terminates 
the beams, may oftentimes laft longer than 
fome colours I have produced in certain bodies, 
■which would juftly,- and without fcruple be ac
counted genuine colours, and yet fuddenly de- 
genefate, and lofe their nature.

4. A Greater difparity betwixt emphati
cal colours, and others, may perhaps be ta
ken from this, that genuine colours feem to be 
produced in opacous bodies by refleftion, but 
Apparent ones in diaphanous bodies, and prin
cipally by refraftion 5 I fay principally, rather 
than folely, becaufe in fome cafes refleftion 
alfo may concur: but ftill this feems not to 
conclude thefe latter colours not to be tnie ones. 
Nor muft what has been newly faid of the 
differences of true and apparent colours, be

' and to judge of fome other paffages whic 
will meet with in this traft, if I take thiS 
cafion to obferve to you, that if water be agi^ 
rated into froth, it exhibits, you know, a. white—- 
coloiir, which foon after it Jofes upon the re- 
folurion of the bubbles into air and water. 
Now in this cafe either the whitenefs of the 
froth is a true colour, or not; if it be, then 
true colours, fuppofing the water pure and 
free from mixtures of any thing tenacious, 
may be as fliort-lived as thofe of the rain
bow ; alfo the matter, wherein the whitenefs. 
did refide, may in a few moments perfeftly 
lofe all footfteps or remains of it. And 
befides, even diaphanous bodies may be capa
ble of exhibiting true colours by reflexion ; for 
that whitenefs is fo produced, we lhall anon 
make it probable. But if on the other fide ic 
be faid, that the whitenefs of froth is an em
phatical colour, then it muft no longer be faid, 
that fantaftical colours require a certain pofition 
of the luminary and the eye, and muft be va
ried or deftroyed by the change thereof, fince 
froth appears white, whether the fun be rifing 
or fetting, or in the meridian, or any where 
between it and the horizon, and from what 
(neighbouring) place foever the beholder’s 
eye looks upon it. And fince by making a 
liquor tenacious enough, yet without deftroy- 
ing its tranfparency, or ftaining it with any co
lour, you may give the little films, whereof 
the bubbles confift, fuch a texture as may make 
the froth laft very many hours, if not fome 
days, or even weeks, it will render it fome
what improper to affign duration for the di- 
ftinguilhing charafter to difcriminate genuine 
from fantaftical colours. For fuch froth may 
much outlaft the undoubtedly true colours of 
fome of nature’s produftions, as in that gaudy 
plant, not undeservedly called the Marvel of 
PerUy the flowers do fo often fade the fame 
day they are blown; and I have often feen a 
Virginian flower, which ufually withers within 
the cOmpafs of a day ; and I am credibly in
formed, that not far from hence, a curious 
herborift has a plant, whofe flowers perifh in 
about an hour. But, if the whitenefs of water 
turned into froth muft therefore be reputed 
emphatical, becaufe it appears not that the na
ture of the body is alter’d, but only that the 
difpofition of its parts, in reference to the in
cident light*, ischang’d, whymaynot the white
nefs be accounted emphatical too j which I 
lhall lhew anon to be producible, barely by 
fuch another change in black horrt : and yet 
this fo eafily acquired whitenefs feems to be as 
truly ite colour as the blacknefs was before, and 
at leaft is more permanent than the greennefs of 
leaves, the rednefs of rofes, and in Ihort, than 
the genuine colours of the moft part of nature’s 
produftions. It may indeed be further ob- 
jedfed, that according as the fun or other lu
minous body changes place, theft emphatical 
colours alter or vanifli. But not to repeat 
what I have juft now faid, I lhall add, that if 
a piece of cloth in a draper’s Ihop (in fuch the 
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founds and other fenfible objedls do depend, as 
we elfewhere declare.

5. I Know not whether I need add, that I 
have purpofely tried, (as you will find fome 
pages hence, and will perhaps think fomewhat 
ftrange) that colours, that are called emphatical, 
becaufe not inherent in the bodies in which they 
appear, may be compounded with one ano
ther, as thofe that are confefledly genuine may. 
But when all this is faid, Pyrophilus, I muft ad- 
vertife you, that it is but problematically fpo- 
ken} and that though I think the opinion I 
have endeavoured to fortify probable, yet a 
great part of our difcourfe concerning colours 
may be true, whether that opinion be fo or 
not.

Chap. 4.
light being feldom primary) be varioufly fold

aid, it will appear of differing colours, as the 
pSitts happen to be more illuminated, or more 
lhaded; and if you ftretch it flat, it will com* 
monly exhibit fome one uniform colour: and 
yet thefe are not wont to be reputed emphati
cal, fo that the difference feems to be chiefly 
this, that in the cafe of the rain-bow, and the 
like, the pofition of the luminary varies the 
colour, and in the cloth I have been mention
ing, the pofition of the objedt does it. Nor 
am I forward to allow, that in all cafes, the ap
parition of emphatical colours requires a deter
minate pofition of the eye for if men will 
have the whitenefs of froth emphatical, you 
know what we have already inferred from 
thence. Befides, the fun-beams trajefted through 
a triangular glafs, after the manner lately men
tioned, will, upon the body that terminates 
them, paint a rain-bow, that may be feen, 
whether- the eye be placed on the right hand 
of it, or the left, or above, or beneath it, or 
before or behind it: and though there may 
appear fome little variation in the colours of 
the rain-bow beheld from differing parts of 
the room, yet fuch a diverfity may be alfo ob
ferved by an attentive eye in real colours, looked 
upon under the like circumftances. Nor will 
it follow, that becaufe there remain no foot- 
fteps of the colour upon the objedt, when the 
prifm is removed, that therefore the colour 

. was not real, fince the light was truly modified 
by the refradtion and refledtion it fuffered in its 
trajedlion through the prifm; and the objedt 
in our cafe ferv’d for a fpecular body, to re- 
fledt that colour to the eye. And that you 
may not be ftartled, Pyrophilus, that I fhould 
venture to fay, that a rough and coloured ob- 
jedf may ferve for a fpeculum to refledl the ar
tificial rain-bow I have been mentioning, con
fider what ufually happens in darkened rooms, 
where a wall, or other body conveniently fi- 
tuated within, may fo refledt the colours of 
bodies without the room, that they may very 
clearly be difeerned and diftinguifhed j and yet 
it is taken for granted, that the colours feen in 
a darkened room, though they leave no traces 
of themfelves upon the wall or body that re
ceives them, are the true colours of the external 
objedts, together with which the colours of the 
images are moved, or do reft. And the er
ror is not in the eye, whofe office is only to 
perceive the appearances of things, and which 'explication be reconciled, is that, which derives 
does truly fo ; but in the judging or eftima- colours from the mixture of light and darkneft, 

or rather light and fhadows. And as for the 
Chymifts, it is known, that the generality of them 
aferibe the origin of colours to the fulphureous 
principle in bodies; though I find, as I elfe
where largely fhew, that fome of the chiefeft 
of them derive colours rather from fait than 
fulphur, and others from the third hypoftati- 
cal principle, mercury. And as for the Car- 
tefians, I need not tell you, that they, fuppof- 
ing the fenfation of light to be produced by 
the impulfe made upon the organs of fight, 
by certain extremely minute and folid globules, 
to which the pores of the air and other diapha
nous bodies are pervious, endeavour to derive 
tie varieties of colours from the various pro- 
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C H A P. V.

i. rT^HERE are, you know, Pyrophilus, 
I befides thofe obfolete opinions about 

colours, which have been long fince rejedled, 
very various theories, that have each of them, 
even at this day, eminent men for their abetters: 
for the Peripatetick fchools, though they dif- 
pute amongft themfelves divers particulars con
cerning colours, yet in this they feem unani- 
moufly enough to agree, that colours are in
herent and real qualities, which the light doth 
but difclofe, and not concur to produce. Be
fides, there are moderns, who with a flight va
riation adopt the opinion of Plato ; and as he 
would have colour to be nothing but a kind 
of flame confifting of minute corpufcles,' as it 
were darted by the obje<ft againft the eye, to 
whofe pores their littlenefs and figure made 
them congruous -, fo thefe would have colour 
to be an internal light of the more lucid parts 
of the objedt, darkened, and confequently al
tered by the various mixtures of the left lumi
nous parts. There are alfo others, who, in 
imitation of fome of the ancient Atomifts, 
make colour not to , be lucid fteam, but yet 
a corporeal effluvium ifluing out of the co
loured body J but the knowingeft of thefe have 
of late reformed their hypothefis, by .acknow
ledging and adding, that fome external light 
is neceflary to excite, and, as they fpeak, follicit 
thefe corpufcles of colour, as they call them, 
and bring them to the eye. Another and more 
principal opinion of the modern philofophers, 
to which this laft named may by a favourable

tive faculty, which miftakingly concludes that 
colour to belong to the wall, which does in
deed belong to the objeft, becaufe the wall is 
that from whence the beams of light, that carry 
the vifible Ipecies, do come in ftrait* lines di- 
redtly to the eye: as for the fame reafon we 
are wont, ata certain diftance from concave 
fpherical glalfes, to perfuade ourfelves, that we 
fee the image come forth to meet us,. and hang 
in the air betwixt the glafs and us, becaufe the 
reflefted beams, that compofe the image crols 
in that place where the image feems to be, and 
thence, and not from the glafs, do in diredt 
lines take their courfe to the eye.. And upon 
the like caufe it is, that divers deceptions in
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portion of the di reft progrefs or motion of 
thefe globules to their circumvolution or mo
tion about their own centre, by which vary
ing proportion they are by this hypothefis fup- 
pofed qualified to ftrike the optick nerve after 
feveral diftinft manners, fo to produce the 
perception of differing colours.

2. Besides thefe fix principal hypothefes, 
Pyrophilus^ there may be fome others, which 
though lefs known, may perhaps as well as 
thefe deferve to be taken into confideration by 
you ; but that 1 fhould copioufly debate any 
of them at prefent, I prefume you will not ex- 
pctl, if you confider the fcope of thefe papers, 
and the brevity I have defigned in them ; and 
therefore I fhall at this time only take notice to 
you in the general of two or three things, that 
do more peculiarly concern the treatife you 
have now in your hands.

3. And firft, though the embracers of the 
feveral hypothefes I have been naming to you, 
by undertaking each feeft of them to explicate 
colours indefinitely by the particular hypo
thefes they maintain, feem to hold it forth as 
the only needful theory about that fubjeft ; 
yet for my part I doubt, whether any one of all 
thefe hypothefes have a right ro be admitted 
exclufively to all others: for I think it pro
bable, that whitenefs and blacknefs may be ex
plicated by rcfleflion alone without refra- 
clion, as you will find endeavoured in the dif- 
courfe you will meet with ere long, of the 
origin of whitenefs and blacknefs; and on 
the other fide, fince I have not found, that 
by any mixture of white and true black, 
(for there is a blueifh black, which many mif- 
take for a genuine) there can be a blue, a yel
low, or a red, to name no other colours, pro
duced ; and fince we do find, that thefe co
lours may be produced in the glafs prifm and 
other tranfparent bodies, by the help of re- 
fraftions, it feems, that refraction is to be taken 
in, into the explication of fome colours, to 
whofe generation they feem to concur, either 
by making a further or other commixture of 
fhades with the refracted light, or by fome o- 
tlier way not now to be difcourfed. And as it 
feems not improbable, that in cafe the pores of 
the air, and other diaphanous bodies be every 
where almoft filled with fuch globuli, as the 
Cartefians fuppofe, the various kind of mo
tion of thefe globuli may in many cafes have 
no fmall ftroke in varying our perception of 
colour; fo without the fuppofition of thefe 
globuli, which it is not fo eafy to evince, I 
think we may probably enough conceive in ge
neral, that the eye may be varioufly affefted, 
not only by the entire beams of light that fall 
upon it, as they are fuch ; but by the order, 
and by the degree of fwiftnefs, and in a word, 
by the manner, according to which the par
ticles that compofe each particular beam ar
rive at the fenfory : fo that whatever be the 
figure of the little corpufcles, of which the 
beams of light confift, not only the celerity or 
flownefs of their revolution or rotation, in re- 

"ference to their progreflive motion, by their 
more abfolute celerity, their diredt or undu
lating motion, and other accidents, which

may attend their appulfe to the eye, 
them to make differing imprefilons bn

4. Secondly, For thefe and th: lilc 
fiderations,!7^r(77)Z)z7?<j, I muft defif:, that 
would look upon this little treatife) not as 
difeourfe written principally to mdlintain an 
of the fore-mentioned theories, exclufively- to—i, 
all others, or fubftitute a new one of my own; 
but as the beginning of a hiftory of colours, 
upon which, when you and your ingenious 
friends fhall have enriched it, a folid theory 
may be fafely built. But yet becaufe this hi
ftory is not meant barely for a regifter of the 
things recorded in it, but for an apparatus
to a found and comprehenfive hypothefis, I 
thought fit fo to temper the whole dif
eourfe, as to make it as conducible as conve
niently I can to that end: and therefore I have 
not fcrupled to let you fee, that I was willing, 
as to fave you the labour of cultivating fome 
theories, that I thought Would never enable you 
to reach the ends you aim at, fo to contraft 
your enquiries into a narrow compafs. For 
both w’hich purpofes I thought it requifite to 
do thefe two things; the one, to fet downfome 
experiments, which by the help of the refle- 
dtions and infinuations that attend them, may 
aftift you to difeover the infirmnefs and infuffi- 
ciency both of the common Peripatetick do- 
dlrine, and of the now more applauded theory 
of the chymifts about colour ; becaufe thefe 
two doftrines having poffeired themfelves, the 
one of the moft part of the fchools, and the 
other of the efteem of the generality of phy- 
ficians and other learned men, whofe pro- 
feflions and ways of ftudy do not exaft, that 
they ftiould fcrupuloully examine the very firft 
and fimpleft principles of nature: I feared it 
would be to little purpofe, without doing 
fomething to dilcover the infufficiency of thefe 
hypothefes, that I fliould, (which was the o- 
ther thing I thought requifite for me to do) 
fet down among my other experiments thole 
in the greateft number, that may let you fee, 
that, till I fhall be better informed, I in
cline to take colour to be a modification of 
light ; and would invite you chiefly to culti
vate that hypothefis, and improve it to the 
making out of the generation of particular 
colours, as I have endeavoured to apply it to 
the explication of whitenefs and blacknefs.

5. Thirdly, But Pyrophilus^ though this 
be at prefent the hypothefis I prefer, yet I 
propofe it but in a general fenfe, teaching only, 
that the beams of light, modified by the 
bodies whence they are fent (reflefted or re- 
frafted) to the eye, produce there that kind of 
fenfatioq, men commonly call colour. But 
whether I think this modification of the light 
to be performed by mixing it with fhades, or 
by varying the proportion of the progrefs and 
rotation of the Cartefian Globuli Cxlejles, or by 
fome other way, which I am not now to men
tion, I pretend not here to declare ; much lefs 
do I pretend to determine, or fcarce fo much 
as to hope to know all that were requifite to 
be known, to give you, or even my felf, a 
perfeft account of the theory of vifion and co
lours. For in order to fuch an undertaking, I

would

    
 



V COLOURS..Chap. 4.
^ould firft know what light is, and if it be a 
^ody (as a body or the motion of a body it 
f^ms to be) what kind of corpufcles for fize 
and fhape itconfifts of, with whatfwiftnefsthey 
move forwards, and whirl about their own 
centres. Then I would know the nature of re- 
fraftion, which I take to be one of the abftrufeft 
things (not to explicate plaufibly, but to expli
cate fatisfadlorily) that I have met with in phy- 
ficks.I would further know, what kind and what 
degree of commixture of darknefs or fhades is 
made by refraftions, or refledtions, or both, 
in the fuperficial particles of thofe bodies, that 
being fhined upon, conftantly exhibit the one, 
for inftance, a blue, the other a yellow, the 
third a red colour. I would further know, why 
this contemperation of light and lhade, that 
is made, for example, by the fkin of a ripe 
cherry, fhould exhibit a red, and not a green, 
and the leaf of the fame tree fhould exhibit a 
green rather than a red. And indeed, laftly, 
why fince the light that is modified into thefe 
colours confifts but of corpufcles moved againft 
the retina or pith of the optick nerve, it Ihould

33
there not barely give a ftroke, but produce a 
colour ; whereas a needle wounding likewife 
the eye would not produce colour, but pain. 
Thefe, and perhaps other things I Ihould think 
requifite to be known, before I fhould judge 
my felf to have fully comprehended the true 
and whole nature of colours : and therefore, 
though by making the experiments and re- 
fledlions delivered in this paper, I have endea
voured fomewhat to leffen my ignorance in 
this matter, and think it far more defirable to 
difcover a little, than to difcover nothing ; yet 
I pretend but to make it probable by the ex
periments I mention, that fome colours may 
be plaufibly enough explicated in the general 
by the dbdtrine here propofed. For whenfoever 
I would defeend to the minute and accurate 
explication of particulars, I find my felf very 
fenfible of the great obfeurity of things, with
out excepting thofe, which we never fee but 
when they are enlightned, and confefs with 
Scaliger, Latet natura hrec., ffays he, fpeaking Exerdtat. 
of that of colour) Ifificut aliarum rerum fpedes P‘’-
inprofundiffima caltgine infiitice humane.

’The Experimental Hiftory of COLOURS.

PART n.

Of the Natur2 of Whitenefs and Blachnefs.

P. I.

I. f' T"5HOUGH after what I have ac-
I knowledged, Pyrophilus, of the 

JL abftrufe nature of colours in parti
cular, you will eafily believe, that I pretend 
not to give you a fatisfadtory account of white
nefs and blacknefs j yet not wholly to fruftrate 
your expeftation of my offering fomething 
by way of fpecimen towards the explication of 
fome colours in particular, I fhall make choice 
of thefe as the moft fimple ones, (and by reafon 
of their mutual oppofition the leaft hardly ex
plicable) about which to prefent you my 
thoughts, upon condition you will take them 
at moft to be my conjedlures, not my opinions.

2. When I applied my felf to confider, 
how the caufe of whitenefs might be explained’ 
by intelligible and mechanical principles, I 
remembred not to have met with any thing a- 
mong the ancient Corpufcularian philofophers, 
touching the quality we call whitenefs, fave 
that Democritus is by Ariftotle faid to have af- 
cJ'^bed the whitenefs of bodies to their fmooth- 

on the contrary their blacknefs to 
^udem of- their alperity. But though about the latter of 
ferum ejje thofe qualities his opinion be allowable, as we 

1^^,. fhall fee anon ; yet that he needs a favourable 
J^sfenfa interpretation in what is dehvered concerning 
£s’/ew/'/.5. the firft, (at leaft if his dodlrine be not mif- 

reprefented in this point, as it has been in 
many others,) we fhall quickly have occafion 
to manifeft. But amongft rhe moderns, the 
moft learned ‘CaJJ'endus in his ingenious cpiftle 

publifhed in the year 1642, De apparente mag- 
nitudine folis humilis fs? fuhlimif, reviving the 
atomical philofophy, has, though but inciden
tally, delivered fomething towards the ex
plication of whitenefs upon mechanical prin
ciples. And becaufe no man, that I know of, 
has done fo before him, I lhall, to be fure 
to do him right, give you his fenfe in his own 
words: Cogites velim (fays he) lucem qui- 
dem in diaphano nullius coloris •oideri, fed in pag. 45. 
opaco tamen terminante candicare, ac tantb 
magis, quanto denftor feu colletlior faerit. De~ 
inde aquam non eJJe quidem coloris ex fe can- 
didi, radium tamen ex ed reflexum verfus ocu- 
lum candicare. Rurfus cum plana aqua fuper
ficies non nifi ex unaparte earn reflexionemfacial; 
ft contigerit tamen illam in aliquot bullas intu- 
mefeere, bullam unamquamque refleblionem fa- 
cete, & candoris fpeciem creare certa fuperficiei 
parte. Ad hrec fpumam ex aqua pura non alia 
ratione videri candefeere albefcere, quam quod 
fit congeries confertifiima minutijftmarum bul
larum, qtiarum unaqueeque fuum radium refleSit, 
unde continens candor alborve apparet. Denique 
nivem nihil aliud videri quam fpeciem purijftm^ 
fpuma ex buUulis quam minutijftmis confertif 
fimis coharentis. Sed ridiculum me exhibeam,fi 
tales meas nugas uberius proponetn.

3. But though in this paffage, that very 
ingenious perfon has anticipated part of what 
I fliould fay; yet I prefume you will for all 
that expedt, that I fliould give you a fuller ac-
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24 "The Experimental History
count of that notion of whitenefs, which I 
have the leaft exceptions to, and of the parti
culars whence I deduce it 5 which to do, I muft 
mention to you the following experiments and 
obfervations.

Whiteness then confide red as a quality in 
the objeft feems chiefly to depend upon this, 
that the fnperficies of the body, that is called 
white, is afperated by almoft innumerable 
fmall furfaces; which being of an almoft fpe- 
cular nature, are alfo fo placed, that fome 
looking this way, and fome that way, they yet 
refledl the rays of light that fall on them, not 
towards one another, but outwards towards 
the fpeftator’s eye. In this rude and general 
account of whitenefs, it feems, that-befides 
thofe qualities, which are common to bodies of 
other colours, as for inftance the minutenefsand 
number of the fuperficial parts, the two chief 
things attributed to bodies as white are made to 
be, firft, that little protuberances and fuperficial 
partsbeof fomewhata fpecularnature, that they 
may, as little looking-glafles, each of them re- 
fletft the beams it receives, (or the little pidure of 
thefunmadeon it) without otherwifeconfidera- 
bly altering them; whereas in moft other co
lours, they are wont to be much changed, by 
being alfo refradled, or by being returned to 
the eye, mixt with fliades or otherwife. And 
next, that its fuperficial parts be fo fituated, 
that they retain not the incident rays of light 
by reflefting them inwards, but fend them al
moft all back; fo that the outermoft corpuf
cles of a white body, having their various little 
furfaces of a fpecular nature, a man can from 
no place behold the body, but that there will 
be among thofe innumerable fuperficieculay 
that look fome one way, and fome another, 
enough of them obverted to his eye, to afford, 
like a broken looking-glafs a confufed idea, 
or reprefentation of light, and make fuch an 
impreffion on the organ, as that for which 
men are wont to call a body white. But this no
tion will perhaps be beft explained by the fame 
experiments and obfervations, on which it is built, 
and therefore I fhall now advance to them.

4. And in the firft place I confider, that 
the fun, and other powerfully lucid bodies, are 
not only wont to offend, which we call to 
dazle our eyes ; but that if any colour be to be 
afcribed to them as they are lucid, it feems it 
fhould be whitenefs. For the fun at noon-day, 
and in clear weather, and when his face is lefs 
troubled, and as it were ftained by the fleams 
of fublunary bodies, and when his beams have 
much lefs of the atmofphere to trajecl in their 
paffage to our eyes, appears of a colour more 
approaching to white, than when nearer the 
horizon: the interpofition of certain forts of 
fumes and vapours make him oftentimes ap
pear either red, or at leaft more yellow. And 
when the fun fhines upon that natural looking- 
glafs, a fmooth water, that part of it, which 
appears to this or that particular beholder the 
moft fhined on, does to his eye feem far whiter 
than the reft. And here I fhall add, that I 
have fometimes had the opportunity to obferve 
a thing, that may make to my prefent pur- 
.pofe i namely, that when the fun was veiled

over as it were, with a thin white ^cloud, : 

yet was too bright to be looked upon dire< 
without dazling, by cafting my eyes upo 
fmooth water, as we fometimes dq to objj_____
eclipfes without prejudice to our eyes, theii^B 
then not far from the meridian appeared to^^ 
me not red, but fo white, that it was not witK"*^ 
out fome wonder, that I made the obferva 
tion. Befides, though we in EngUJh are wont 
to fay, a thing is red-hot, as an expreffion of 
its beingfuperlativelyzg-Kj7*z», (if Imayfofpeak 
for want of a proper EngUJh word) yet in the 
forges of fmiths, and the furnaces of other ar
tificers, by that which they call a white heat, 
they mean a further degree of ignition, than by 
that which both they and we call a red heat.

5. Secondly, I confider, that common 
experience informs us, that as much light 
over-powers the eye, fb when the ground is 
covered with fhow, (a body extremely white) 
thofe that have weak eyes are wont to com
plain of too much light: and even thofe, that 
have not, are generally fenfible of an extraor
dinary meafure of light in the air j and if they 
are fain to look very long upon fnow, find their 
fight offended by it. On which occafion we 
may call to mind what Xenophon relates, that 
his Cyrus marching his army for divers days 
through mountains covered with fnow, the 
dazling fplendor of its whitenefs prejudiced 
the fight of very many of his foldiers, and 
blinded fome of them; and other ftories of 
that nature may be met with in writers of good 
note. And the like has been affirmed to me 
by credible perfons of my own acquaintance, 
and efpecially by one, who, though fkilled in 
phyfick, and not ancient, confelTed to me, 
when I purpofely afked him, that not only 
during his ftay in. Mufeovy he found his eyes 
much impaired, by being reduced frequently 
to travel in the fnow j but that the weaknefs 
of his eyes did not leave him when he left that 
country, but has followed him into thefe parts, 
and yet continues to trouble him. And to this 
doth agree what I as well as others have ob
ferved, namely, that when I travelled by night, 
when the ground was all covered with fnow, 
though the night otherwife would not have 
been lightfome, yet I could very well fee to 
chufe my way. But much more remarkable 
to my prefent purpofe is that, which I have 
met with in Olaus Magnus^ concerning the 
way of travelling in winter in the Northern re
gions, where the days of that feafon are fo very 
Ihort: for after other things not needful to be 
here tranferibed ; Iter^ fays he, diurnum duo Ge?a. 3ep- 
fcilicet montana milliaria (quee iz Italicafunl)t(pt H‘jtiir- 
conficiunt. No^e verb fub fplendidijfima luna, 4- cap- 
duplatumiier confumunt aut triplatum. Neque^^' 
id incommode jit^ cum nivium reverberatione lu~ 
naris fplendor fublimes declives campos illu-
Jlret^ ac etiam montiumprtecipitia ac noxias fe- 
ras a longe profpiciant evitandas. Which tefti- 
mony I the lefs fcruple to alledge, becaufe that 
it agrees very well with what has been affirmed 
to me by a phyfician of Mofcow^ whom the no
tion I have been treating of concerning white
nefs invited me to afk, whether he could not 
fee much farther, when he travelled by night in
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of C O L O U R S,Chap. I
than he could do in England^ or elfe

where, when there was no fnow upon the 
ground; for this ingenious perfon informed 
me* that he could fee things at a far greater 
diftance, and with' more clearnefs, when he 
travelled by night on the Ruffian fnow, though 
without the affiftance of moon-fliine, than we 
in thefe parts would eafily be perfuaded. 
Though it feems not unlikely to me, that the 
intenfenefs of the cold may contribute fome
thing to the confiderablenefs of the effed, by 
much clearing the air of darkifh fteams, which 
in thefe more temperate climates are wont to 
thicken it in fnowy weather: for havingpur
pofely enquired of this doftor, and confulted 
that ingenious navigator captain fames'?, voy
age hereafter to be further mentioned, I find 
both their relations agree in this, that in dark 
frofty nights they could difcover more ftars, 
and fee the reft clearer, than we in England are 
wont to do.

6. I Know indeed, that divers learned men 
think, that fnow fo ftrongly affedls our eyes, 
not by a borrowed, but a native light; but I 
venture to give it as a proof, that white bodies 
refleft more light than others, becaufe having 
once purpofely placed a parcel of fnow in a 
room carefully darkened, that no celeftial light 
might come to fall upon it, neither I, nor an 
ingenious perfon (fkilled in opticks) whom I 
defired for a witnefs, could find, that it had 
any other light than what it received. And 
however, it is ufual among thofe that travel in 
dark nights, that the guides wear fomething 
of white to be difcerned by, there being fcarce 
any night fo dark, but that in the free air there 
remains fome light, though broken and debili
tated perhaps by a thoufand refledlions from 
the opacous corpufcles that fwim in the air, and 
fend it to one another before it comes to arrive 
at the eye.

7. Thirdly, And the better to fhew that 
white bodies refledt ftore of light, in compari- 
fon of thofe that are otherwife coloured, I 
did in the darkened room, formerly men
tioned, hold not far from the hole, at which 
the light was admitted, a fheet only of white 
paper, from whence calling the fun-beams up
on a white wall, whereunto it was obverted, 
it manifeftly appeared both to me, and to the 
perfon I took for a witnefs of the experiment, lui.avc u, ux.v uw. wuu.v., lunaui; lu mv uux.- 
that it refledled a far greater light, than any of .trine lately delivered, at a diftance appear very 
the other colours formerly mentioned the 
light fo thrown upon the wall notably enlight- 
ning it, and by it a good part of the room. 
And yet further to lhew you, that white bo
dies refledl the beams from them, and not to
wards themfelves, let me add, that ordinary 
burning glafles, fuch as are wont to be. em
ployed to light tobacco, will not in a great 
while burn, or lb much as difcolour a Iheet of 
white paper. Infomuch that even when I was 
a boy, and loved to make trials with buming- 
glaffes, I could not but wonder at this odd 
phsenomenon, which fet me very early upon 
gueffing at the nature of whitenefs ; elpecially 
becaufe I took notice, that the image of the 
fun upon a white paper was not fo well defined 
(the light fcemiag too diffufed) as upon black,

Vol. n.
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and becaufe I tried, that blacking over the pa
per with ink, not only the ink would be quick
ly dried up, but the paper, that I could not 
burn before, would be quickly fet on fire. I 
have alfo tried, that by expofing my hand 
with a thin black glove over it to the warm 
fun, it was thereby very quickly and confide- 
rably more heated, than if I took oft' the glove, 
and held rhy hand naked, or put on it another 
glove of thin but white leather. And having 
thus lhewn you, Pyrophilus, that white bodies 
refledl the moft light of any, let us now pro
ceed to confider, what is further to be taken 
notice of in them, in order to our prefent en
quiry.

8. And fourthly, whereas among the dif- 
pofitions we attributed to white bodies, we al
fo intimated this, that fuch bodies are apt, 
like Ipeculums, though but imperfedl ones, to 
refleft the light that falls on them untroubled 
or unftained we fliall, befides other particulars 
to be met with in thefe papers, offer you this 
in favour of the conjecture ; that in the dar-, 
kened room feveral times mentioned in this trea
tife, we tried, that the fun-beams being call 
from a coloured body upon a neighbouring 
white wall, the determinate colour of the bo
dy was from the wall refledled to the eye; 
whereas we could in divers cafes manifeftly al
ter the colour arriving at the eye, by fubftitu- 
ting at a convenient diftance, a (conveniently) 
coloured (andglolfy) body, infteadof the white 
wall: as by throwing the beams from a yel
low body upon a blue, there would be exhibi
ted a kind of green, as in the experiments a- 
bout colours is more fully declared.

9. I Know not whether I Ihould on this oc
cafion take notice, that when, as when look
ing upon the calm and fmooth furface of a ri
ver betwixt my eye and the fun, it appeared 
to be a natural fpeculum, wherein that parr, 
which refledled to my eye the entire and de
fined image of the fun, and the beams lefs 
remote from thofe which exhibited that image, 
appeared indeed of a great and whitiffi bright
nefs, but the reft comparatively dark enough j 
if afterwards the fuperficies chanced to be a 
little, but not much troubled by a gentle 
breath of wind, and thereby reduced into a 
multitude of fmall and fmooth fpeculums, the 
furface of the river would, fuitably to the doc-

much of kin to white, though it would lofe 
that brightnefs or whitenefs upon the return of 
the ,furface to calmnefs and an uniform level. 
And I have fometimes, for trial fake, brought 
by a lenticular glafs the image of a river, 
fhined upon by the fun, into an upper room 
darkened, and diftant about a quarter of a 
mile from the fiver; by which means the nu
merous declining furfaces of the water appeared 
fo contracted, that upon the body, that received • 
the images, the whole river appeared a very 
white object at two or three paces diftance. 
But if we drew near it, this whitenefs appeared 
to proceed from an innumerable company of 
lucid refledlions, from the feveral gently wa
ved fuperficies of the water, which looked 
near at hand like a multitude of very little, but
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16 ’ I'ke Experimex
fiiining leaks of filh, of which many did eve
ry moment difappear, and as many were Ly 
the fun,- wind and river generated anew. But 
though this obfervation fecmed fufficicntly to 
difcover, how the appearing whitenefs in that 
cafe was produced, yet in fume other cafes 
water may have the fame, though not fo vivid 
a colour upon other accounts; for oftentimes 
it happens, that the fmooth furface of the water 
does appear bright or whitifli, by reafon of the 
refledtion not immediately of the images of the 
fun, but of the brightnefs of the Iky; and in 
fuch cafes a convenient wind may where it 
paffes along make the furface look black, by 
caufing many fuch furrows and cavities, as 
may make the infledled fuperficies of the water 
refledt the brightnefs of the Iky rather inward 
than outward. And again, if the wind in- 
creafe into a fiorm, the water may appear 
white, efpecially near the Ihore and the Ihip; 
namely becaufe the rude agitation breaks it into 
foam or froth. So much do whitenefs and 
blacknefs depend upon the difpofition of the 
fuperficial parts of a body, to refledl the beams 
of light inward or outward. But that as 
white bodies refledt the moft light of any, fo 
their fuperficial particles are, in the fenfe new
ly delivered, of a fpecular nature; I fhall now 
further endeavour to Ihew, both by the making 
of fpecular bodies white, and the making of a 
w'hite body fpecular.

I o. IN the fifth place then, I will inform you, 
that (not to repeat what GaJJendus obferves 
concerning water) I have for curiofity fake di- 
ftillcd quickfilver in a cucurbit, fitted with a 
capacious glafs-head, and obferved, that when 
the operation was performed by the degrees of 
fire requifite for my purpofe, there would ftick 
to the infide of the alembick a multitude of 
little round drops of mercury : and as you 
know, that mercury is a fpecular body, fo each 
of thefe little drops was a fmall round looking- 
glafs ; and a multitude of them lying thick and 
near one another, they did both in my judg
ment, and that of thofe invited to fee it, make 
the glafs they were faftened to, appear mani- 
fcftly a white body. And yet, as I laid, this 
whitenefs depended upon the minutenefs and 
nearntfs of the little mercurial globuli, the con
vexity of whofe furfaces fitted them to repre- 
fent in a narrow compafs a multitude of little 
lucid images to dilferingly fituated beholders. 
And here let me obferve a thing, that feems 
much to countenance the notion I have been 
recommending; namely, that whereas divers 
parts of the Iky, and efpecially the milky way, 
do to the naked eye appear white, (as the name 
it felf import') yet the galaxy looked upon 
through the telelcope docs not fhew white, 
but appears to be made up of a vaft multitude 
of little ftars; fo that a multitude of lucid bo
dies, if they be fo fmall, that they cannot fingly 
or apart be difeerned by the eye, and if they 
be fufllcicnt'y thick fet by one another, may 
by their confufed beams appear to the eye one 
white body. And why is it not polfible, that 
the like may be done, when a multitude of 
bright and little corpufcles being crouded to
gether, are made to fend together vdvid Beams 
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to the eye, though they fiiine bun as the 
nets, by a borrowed light j

II. But to return to our experljnents. 
may take notice, that the white Bf an 
though in part tranfparent, yet by its power 
of reflefting fome incident rays of light,_is in 
fome meafure a natural fpeculum, being long 
agitated with a whilk or fpoon, lofes its tranl- 
parency, and becomes very white, by being 
turned into froth, that is, into an aggregate ot 
numerous fmall bubbles, whofe convex fuper
ficies fits them to refledt the light every way 
outwards. And it is worth noting, that when 
water, for inftance, is agitated into froth, if 
the bubbles be great and few, the whitenefs will 
be but faint, becaufe th,e number of fpecula 
within a narrow compafs is but fmall, and 
they are not thick fet enough to refledl fo ma
ny little images or beams of the lucid body, as 
are requifite to produce a vigorous fenfation of 
whitenefs. And partly, left it fhould be faid, 
that the whitenels of fuch globulous particles 
proceeds from the air included in the froth, 
(which to make good, it fhould be proved that 
the air it felf is white;) and partly, to illuftrate 
the better the notion we have propofed of 
whitenefs, I fhall add, that I purpofely made 
this experiment: I took a quantity of fair 
water, and put to it, in a clear glafs phial, 
a convenient quantity of oil or fpirit of tur
pentine, becaufe that liquor will not incorpo
rate with water, and yet is almoft as clear 
and colourlefs as it. Thefe being gently fhaken 
together, the agitation breaks the oil (which, 
as I faid, is indifpofed to mix like wine or 
milk per minima with the water) into a mul
titude of little globes, which each of them re- 
fledling outwards a lucid image, make the im- 
perfedt mixture of the two liquors appear whi- 
tifh; but if by vehemently fhaking the glafs, 
for a competent time, you make a further com
minution of the oil into far more numerous and 
fmaller globuli, and thereby confound it alfo 
better with the water, the mixture will appear 
of a much greater whitenefs, and almoft like 
milk; whereas if the glafs be a while let alone, 
the colour will by degrees itnpair, as the oily 
globes grow fewer and bigger, and at length 
will quite vanifh, leaving both the liquors di- 
ftindl and diaphanous as before. And fuch a 
trial hath not ill fucceeded, when inftead of 
the colourlefs oil of turpentine, I took a yel
low mixture made of a good proportion of 
crude turpentine diffolved in that liquor; and 
(if I mif-remember not) it alfo fucceeded bet
ter than one v/ould expedl, when I employed 
an oil brought by filings of copper, infufed in it, 
to a deep green. And this (by the way) may 
be the reafon, why oftentimes when the oils 
of fome fpices and of anifeeds, are di- 
ftilled in a limbeck with water, the water (as I 
have feveral times obferved) comes over whi- 

■ tifh, and will perhaps continue fo for a good 
while; becaiife if the fire be made too ftrong, 
the fubtile chymical oil is thereby much agi
tated and broken, and blended with the water 
in fuch numerous and minute globules, as can
not eafily in a fhort time emerge to the top 
of the water, and whilft they remain in it, 
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light, acquiring by contufion a multitude of 
minute furfaces, each of which is as it were a 
little, but imperfeft fpeculum, is qualified to 
refledl, in a confufed manner, fo many either 
beams, or little and fingly unobfervable images 
of the lucid body, that from a diaphanous ir 
degenerates into a white body. And I re
member, I have for trial’s fake taken lumps of
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make it, for the reafon newly intimated, look 
i^hitifli. And perhaps upon the fame ground 
a caufe may be rendred, why hot water is ob- 
lerved to be ufually more opacous and whitilh, 
than the fame water cold 5 the agitation turning 
the more Ipirituous or otherwife conveniently 
difpofed particles of the water into vapours, 
thereby producing in the body of the liquor a 
multitude of fmall bubbles, which interrupt • rock cryftal, and heating them red-hot in a 
the free paflage, that the beams of light would 
elfe have every way, and from the innermoft 
parts of the water reflect many of them out
wards. Thefe and the like examples, Pyro- 
fhilus^ have induced me to fufpeil, that the 
fuperficial particles of white bodies may for 
the moft part be as well convex as fmooth : I 
content my felf to and for the mojl
■party becaufe it feems not eafy to prove, that 
when diaphanous bodies, as we lhall fee by 
and by, are reduced into white powders, each 
corpufcle muft needs be of a convex fuperficies, 
fince perhaps it may fuffice that fpecular fur
faces look feveral ways. For (as we have feen) 
when a diaphanous body comes to be reduced 
to very minute parts, it thereby acquires a 
multitude of little furfaces within a narrow 
compafs. And though each of thefe Ihould 
not be of a figure convenient to refled^ round 
image of the fun, yet even from fuch an incon
veniently figured body there may be refleded 
fome ( either ftreight or crooked ) phyfical 
line of light; which line I call phyfical, becaufe 
it has fome breadth in it, and in which line in 
many cafes fome refraftion of the light falling 
upon the body it depends on may contribute 
to the brightnefs: As if a flender wire, or folid 
cylinder of glafs, be expofed to the light, you 
lhall fee in feme part of it a vivid line of light; 
and if we were able to draw out and lay toge
ther a multitude of thefe little wires or thrids 
of glafsjfo flender, that theeyecould notdifcern 
a diftance betwixt the luminous lines, there is 
little doubt (as far as I can guefs by a trial pur
pofely made with very flender, but far lefs flen
der thrids of glafs, whofe aggregate was looked 
upon one way white) but the whole phyfical 
fuperficies compofed of them would to the 
eye appear white ; and if fo, it will not be al
ways necelTary that the figure of thofe cor
pufcles, that make a body appear white, flrould 
be globulous. And as for fnow it felf, though 
the learned Gtijfendus (as we have feen above) 
makes it to feem nothing elfe but a pure frozen 
froth, confifting of exceedingly minute and 
thick-fet bubbles; yet I fee no neceffity of 
admitting that, fince not only by the varioufly 
and curioufly figured fnow, that I have divers 
times had the opportunity with pleafure to ob
ferve, but alfo by the common fnow, it rather 
doth appear both to the naked eye, and in a 
microfcope, often, if not moft commonly, to 
confift principally of little flender icicles of 
feveral fhapes, which afford fuch numerous 
lines of light, as we have been newly Ipeak- 
ing of.

12. Sixthly, If you take a diaphanous 
body, as for inftance a piece of glafs, and re
duce it to powder, the lame body, which, when 
it was entire, freely tranfmitted the beams of

/

crucible, I found, according to my expedfation, 
that being quenched in fair water, even thofe, 
that remained in feemingly entire lumps, ex
changed their tranflucency for whitenefs, the 
ignition and extindfion having as it were crack
ed each lump into a multitude of minute 
bodies, and thereby given it a great multitude 
of new furfaces. And even with diaphanous 
bodies, that are coloured, there may be this 
way a greater degree of whitenefs produced, 
than one would lightly think; as I remember, 
I have by contufion obtained whitiffi ponders of 
granates, glafs of antimony, and emeralds fine
ly beaten ; and you may more eafily make the 
experiment, by taking good venereal vitriol of 
a deep blue, and comparing with fome of the 
entire cryftals purpofely refcrved fome of the 
fubtile powder of the fame fait, which will 
comparatively exhibit a very confiderablc de
gree of whitiffinefs.

13. Seventhly, And as by a change 
of pofition in the parts, a body that is not 
white may be made white ; fo by a flight 
change of the texture of its furface, a white 
body may be deprived of its whitenels. For 
if (as I have tried in gold-fmiths Ihops) you 
take a piece of filver, that has been frefhly 
boiled, as the artificers call it, (which is done 
by firft bruffiing, and then decoding it with 
fait and tartar, and perhaps fome other ingre
dients) you lhall find it to be of a lovely white. 
But if you take a piece of fmooth fteel, and 
therewith burnifli a part of it, which may 
be prefently done, you lhall find, tliat part will 
lofe its whitenefs, and turn a fpeculum, look
ing almoft every where dark, as other looking- 
glaffes do ; which may not a little confirm our 
doftrine. For by this we may guefs, what it 
is chiefly, that made the body white; before, by 
confidering that all, that was done to deprive it 
of that whitenefs, was only to deprefs the little 
protuberances, that were before on the furface 
of the filver, into one continued fuperficies, and 
thereby effed this, that now the image of the • 
lucid body, and confequently a kind of white
nefs lliall appear to your eye; but in fome place 
of the greater filver looking-glafs fwhence the 
beams refledfed at an angle equal to that where
with they fall on it, may reach your eye) whilft 
the alperity remained undeftroyed, the light 
falling on innumerable little fpecula obverted 
feme one way, and fome another, did from 
all fenfibly diftinguilhable parts of the feiper- 
ficies reflecft confufed beams or reprefentations 
of light to the beholder’s eye, from whence 
foever he chance to look upon it. And among 
the experiments annexed to this difcourfe, you 
will find one, wherein, by the change of tex
ture in bodies, whitenefs is in a trice both ge
nerated and deftroyed.

CHAP.
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HAP. II.
we have difeourfed of white
may fomewhat alliit us to 

form a notion of blacknefs, thofe two qualities 
being contrary enough to illuftrate each other. 
Yet among the ancient philofophers I find lefs 
affiftance to form a notion of blacknefs than of 
whitenefs; only Democritus in the paflage above 
recited out of Arijlotle has given a general hint 
of the caufe of this colour, by referring the 
blacknefs of bodies to their afperity. But this 
I call but a general hint, becaufe thofe bodies 
that are green, and purple, and blue, feem to 
be lb, as well as black ones, upon the account 
of their fuperficial afperity. But among the 
moderns, the formerly mentioned Gaffendus, 
perhaps invited by this hint of Democritus., has 
incidentally in another epiftle given us, though 
a very lliort, yet a fomewhat clearer account 
of the nature of blacknefs in thefe words; Ex- 
ijlimare par ejl corpora fudpte naturd nigra con- 
Jlare ex particulis, quarum fuperficieculie fcahra 
fint, nec facile lucem extrorfiim refleSlant. I 
wilh this ingenious man had enlarged himfelf 
upon this fubjedt; for indeed it feems, that as 
that, which makes a body white, is chiefly fuch 
a difpofition of its parts, that it refleds (I 
mean without much interruption) more of the 
light that falls on it, than bodies of any other 
colour do; fo that, which makes a body black, 
is principally a peculiar kind of tdxture, chiefly 
of its fuperficial particles, whereby it does as it 
were dead the light that falls on it, fo that 
very little is reflected outwards to the eye.

2. And this texture may be explicated two, 
and perhaps more than two feveral ways; 
whereof the firft is by fuppofing in, the fuper- 
'ficies of the black body a particular kind of af
perity, whereby the fuperficial particles refled 
but few of the incident beams outwards, and 
the reft inwards towards the body it felf. As 
if, for inftance, we Ihould conceive the fur
face of a black body to be afperated by an al
moft numberlefs throng of little cylinders, py
ramids, cones, and other fuch corpufcles, 
which, by their being thick fet and ereded, re
fled the beams of light from one to another in- 
jwards, and lend them to and fro fo often, that 
at length they are loft, before they can cofhe 
to rebound out again to the eye. And this is 
the firft of the two mentioned ways of expli- 

. eating blacknels. The other way is by fuppo
fing the texture of black bodies to be fuch, that 
either by their yielding to the beams of light, 
or upon fome other account, they do as' it 
were dead the beams of light, and keep them 
from being refleded in any plenty, or with 
any confiderable vigour or motion, outwards. 
According to this notion it may be faid, that 
the corpufcles, that make up the beams of light, 
whether they be folary effluviums, or minute 
particles of fome aetherial fubftance, thrufting 
on one another from the lucid body, do, falling 
on black bodies, meet with fuch a texture, that 
fuch bodies receive into themfelves, and retain 
almoft all the motion communicated to them 
by the corpufcles that make up the beams of 
light, and confequently refled but few of them,
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or thofe but languidly, towards the eye; it hap
pening here almoft in like manner as to a bqfl, 
which thrown againft a ftone or floor would 
rebound a great way upwards, but rebounds 
very little or not at all, when it is thrown a- 
gainft water, or mud, or a loofe net, becaufc 
the parts yield, and receive into themfelves the 
motion, on whofe account the ball Ihould be 
refleded outwards. But this laft way of ex
plicating blacknefs I lhall content m.y felf to 
have propofed, without either adopting it, or 
ablblutely rejeding it. For the hardnefs of 
touch-ftones, black marble, and other bodies, 
that being black are folid, feem to make it 
fomewhat improbable, that fuch bodies fliould 
be offo yielding a texture, unlefs we Ihould fay, 
that fome bodies may be more difpofed to yield 
to the impulfes of the corpufcles of light by 
realbn of a peculiar texture, than other bodies, 
that in other trials appear to be fofter than 
they. But though the former of thefe two 
explications of blacknefs be that, by v/hich we 
fhall endeavour to give an account of it; yet, 
as we faid, we fhall not abfolutely rejed this 
latter, partly becaufe they both agree in this, 
that black bodies refled but little of the light 
that falls on them, and partly becaufe it is not 
impoffible, that in fome cafes both the difpofi
tion of the fuperficial particles, as to figure 
and pofition, and the yielding of the body, or 
fomeof its parts, may jointly, though not in ah 
equal meafure concur to the rendering of a 
body black. The confiderations, that induced 
me topropofe this notion of blacknefs, as I ex
plained it, are principally thefc :

3. First, That as I lately faid, whitenels 
and blacknefs being generally reputed to be 
contrary qualities, whitenefs depending, as I 
faid, upon the difpofition of the parts of a body 
to refled much light, it feems likely, that 
blacknefs may depend upon a contrary difpo-, 
fition of the black bodies furface ; but upon 
this I fhall not infill:.

4. Next then we fee, that if a body of one 
and the fame colour be placed, part in the 
fun-beams, and part in the fhade, that part 
which is not Ihined on will appear more of 
kin to blacknefs than the other, from which 
more light rebounds to the eye ; and dark co
lours feem the blacker, the lefs light .they are 
looked upon in ; and we think all things black 
in the dark, when they fend no beams to make 
impreffions on our organs of light: fo that Iha- 
dows and darknels are near of kin, and fhadow, 
we know, is but a privation of light: and ac
cordingly blacknefs feems to proceed from the 
paucity of beams refleded from the black body 
to the eye ; I fay, the paucity of beams, becaufe 
thofe bodies, that we call black, as mai;ble, jetr, 
Gff. are Ihort of being perfedly fo, elfe we 
fhould not fee them at all. But though the 
beams, that fall on the fides of thofe ereded 
parti<?les, that we have been mentioning, do 
few of them return outwards, yet thofe, that fall 
upon the points of thofe cylinders, cones, or 
pyramids, may thence rebound to the eye, 
though they make there but a faint impref
fion, becaufe they arrive not there, but min
gled with a great proportion of little fhades..
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This may be confirmed by my having procu
red a large piece of black marble well polifli- 
ed, and brought to the form of a large fphe- 
rical and concave fpeculum ; for on the infide 
this marble being well polilhed, was a kind of 
dark looking-glafs, wherein I could plainly fee 
a little image of the fun, ■ when that fhined 
upon it. But this image was very far from of
fending and dazling my eyes, as it would have 
done from another fpeculum; nor, though the 
fpeculum were large, could I in a long time, 
or in a hot fun, fet a piece of wood on fire, 
though a far lefs fpeculum of the fame form, 
and of a more reflecting matter, would have • 
made it flame in a trice.

5. And on this occafion we may as well in 
reference to fomething formerly delivered con
cerning whitenefs, as in reference to what has 
been newly faid, fubjoin what we further ob
ferved touching the differing reflections of light 
from white and black marble ; namely, that 
having taken a pretty large mortar of white 
marble, new, and polilhed in the infide, and 
expofed it to the fun, we found, that it reflect
ed a great deal of glaring light, but fo dif- 
perfed, that we could not make the reflected 
beams concur in any fuch confpicuous focus, 
as that newly taken notice of in the black 
marble; though perhaps there may enough of 
them be made to meet near the bottom, to

. make fome kind of focus, efpecially fince by 
holding in the night-time a candle at a con
venient diftance, we were able to procure a 
concourfe of fome, though not many of the 
reflected beams, at about two inches diftant 
from the bottom of the mortar : but we found 
the heat even of the fun-beams fb dilperfedly 
reflected to be very languid, even in compari- 
fon of the black marble’s focus. And the little 
picture of the fun, that appeared upon the 
white marble as a fjjcculum, was but very faint 
and exceeding ill defined. Secondly, that tak
ing two pieces of plain and polilhed furfaces, 
and calling on them fucceflively the beams of 
the lame candle, in fuch manner, as that the 
neighbouring fuperficies being fhaded by an o- 
pacous and perforated body, the incident beams 
were permitted to pafs but through a round 
hole of about half an inch diameter, the 
circle of light, that appeared on the white 
marble, was in comparifon very bright, but 
very ill defined; whereas that on the black 
marble was far lefs luminous, but much more 
precifely defined.

6. Thirdly, when you look upon a piece 
of linen, that has fmall holes in it, thofe holes 
appear very black, and men are often deceived 
in taking holes for Ipots of ink; and painters, 
to reprefent holes, make ufe of black ; thC rea- 
lon of which feems to be, that the beams, that 
fall on thofe holes, fall into them lb deep, that 
none of them is reflected back to the eye. And 
in narrow wells part of the mouth feems black, 
becaufe the incident beams are refleded down
wards from one fide to another, till they can 
no more rebound to the eye.

We may confider too, that if differing 
parts of the fame piece of black velvet be 
Itroaked oppofite ways, the piece of velvet 
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will appear of two diflind kinds of blacknefs, 
the one far darker than the other; of which 
difparity the reafon feems to be,, that in the lefs 
obfeure part of the velvet, the little filken piles, 
whereof it is made up, being inclined, there 
is a greater part of each of them obverted to 
the eye; whereas in the other part the piles of 
filk being more ereded, there are far fewer 
beams refleded outwards from the lateral parts 
of each pile; fo that mofl of thofe, that rebound 
to the eye, come from the tops of the piles, 
which make but a fmall part of the whole fu
perficies, that may be covered by the piece of 

. velvet. Which explication I propofe, not that
I think the blacknefs of the velvet proceeds 
from the caufe affigned, fince each Angle pile 
of filk is black by reafon of its texture, in what 
pofition foever you look upon it; but that 
the greater blacknefs of one of thefe tufts feems 
to proceed from the greater paucity of beams 
refleded from it, and that from the fewnefs 
of thole parts of a furface, that refled beams, 
and the multitude of thofe fliaded parts, that 
refled none. And I remember, that I have 
oftentimes obferved, that the pofition of parti
cular bodies far greater than piles of filk in re
ference to the eye, may, notwithftanding their 
having each of them a colour of its own, make 
one part of their aggregate appear far darker 
than the other ; for I have near great towns of
ten taken notice, that a cart-load of carrots 
packed up appeared of a much darker colour 
when looked upon, where the points of the 
carrots were obverted to the eye, than where 
the fides of them were fo.

7. Fourthly, In a darkened room, I 
purpofely obferved, that if the fun-beams, 
which came in at the hole, were received upon 
white or any other colour, and direded to a 
convenient place of the room, they Would ma- 
nifellly, though not all equally, increafe the 
light of that part; whereas if we fubflituted, 
either a piece of black cloth or black velvet, 
it would fo dead the incident beams, that the 
place (newly mentioned) whereto I obverted 
the black body, would be lefs enlightened than 
it was before, when it received its light but 
from the weak and oblique refledipns of the 
flobr and walls of a pretty large room, through 
which the beams, that came in at the hole, were 
confufedly and brokenly dilperfed.

8. Fifthly, And to fliew, that the beams, 
that fall on black bodies, as they do not re
bound outwards to the eye, fo they are refled
ed towards the body it felf, as the nature of 
thofe ereded particles, to which we have im
puted blacknels, requires, we will add an ex
periment, that will alfo confirm our dodrinc 
touching whitenefs; namely, that we took a 
broad and large tile, and' having whitened 
over one half of the fuperficies of it, and 
blacked the other, we expofed it to the fum- 
mer’s fun; and having let it lie there a conve
nient time (for the difference is more apparent, 
if it have not lain there too long) we found, as 
weexpeded, that whilfl the whited part of the 
tile remained cool enough, the blacked part of 
the lame tile was grown not only fenfible, but 
very hot, (fometimes to a ftrong degree.)
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And to fatisfy fome of our friends the more, 
we have fometimes left upon the firface of the 
tile, befides the white and black parts thereof, 
a part, that retained the native red of the tile 
it felf; and expofing them to the fun, we ob
ferved this laft mentioned to have contraifted 
a heat in comparifon of the white, but a heat 
inferior to-that of the black; of which the rea
fon leems to be, that the fuperficial particles 
of black bodies, being, as we laid, more e- 
redfed, than thofe of white or red ones, the 
corpufcles of light falling on their fides, be
ing for the moft part refleded inward from one 
particle to another, and thereby engaged as it 
were, and kept from rebounding upwards, 
they communicate their brilk motion, where
with they were impelled againft the black bo
dy, (upon whole account, had they fallen upon 
a white body, they would have been refleded 
outwards) to the fmall parts of the black body, 
and thereby produce in thofe fmall parts fuch 
an agitation, as (when we feel it) we are wont 
to Call heat. I have been lately informed, that 
an obfervation near of kin to ours has been 
made by fome learned men in France and Italy, 
by long expofing to a very hot fun two 
pieces of marble, the one white and the other 
black. But though the obfervation be worthy 
of them, and may confirm the ( fame truth 
with our experiment, yet befides that our trial 
needs not the fummer, nor any great heat to 
fijcceed, if leems to have this advantage above 
the other, that whereas bodies more folid, and 
of a cloler texture, though they ufe to be more 
llowly heated, are wont to receive a greater de
gree of heat from the fun or fire, than {cate- 
ris ■paribus'} bodies of a (lighter texture; I 
Iiave found by the information of ftone-cutters, 
and by other ways of enquiry, that black , mar
ble is much folider and harder than white ; fo 
that poflibly the difference betwixt the degrees 
of heat, they receive from the fun-beams, will 
by many be alcribed to the difference of their 
texture, rather than to that of their colour ; 
though I think our experiment will make it 
probable enough, that the greater part of that 
difference may well be afcribed to that difpo
fition of parts, which makes the one refleft the 
fun-beams inward, and the other outwards. 
And with tills dodrine accords very well, that 
rooms hung with black are not only darker 
than elfe they would be, but are wont to be 
warmer too; infomuch that I have known a 
great lady, whofe conftitution was Ibmewhat 
tender, complain, that lhe was wont to catch 
cold, when lhe went out into the air, after 
having made any long vifits to perlons, whofe 
rooms were hung with black. And this is not 
the only lady I have heard complain of the 
Warmth of fuch rooms; which though perhaps 
it may be partly imputed to tife effluvia of 
thole materials, wherewith the hangings Were 
dyed, yet probably the warmth of fuch rooms 
depends chiefly Upon the fame caufe, that the 
dark neIs does ; as (not to repeat what I for
merly noted touching my gloves) to fatisfy 
fome curious perfons of that lex, I have con
vinced them, by trial, that of two pieces of
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filken ftuff given to me by themfelves, and 
expofed in their prefence to the fame window, 
Ihined on by the fun, the white was confide- 
rably heated, when the black was not fo much 
as fenfibly fo.

9- Sixthly, ! remember, that acquainting 
one day a Virtuolb of unfufpedled credit, that 
had vifited hot countries, with part of what I 
have here delivered concerning blacknefs, he 
related to me, by way of confirmation, of it, 3 
very notable experiment, which he had both 
feen others make, and made himfelf in a warm 
climate ; namely, that having carefully black
ed over eggs, and expofed them to the hot 
fun, they were thereby irh no very long time 
well roafted; to which elfcch I conceive die 
heat of the climate muft have concurred with 
the difpofition. of the black forface to reflect 
the fun-beams inward : for I remember, that 
having made that among other trials in Fn^- 
landf though in fummer-time, the eggs I ex
pofed acquired indeed a confiderable degree 
of heat, but yet not lb intenfe 3 one, as pro
ved fufficient to roaft them.

10. Seventhly, and laftly, our conjeftures
at the nature of blacknefs may be Ibmewhat 
confirmed by the (formerly mentioned) ob
fervation of the blind Dutchman, that difcems 
colours with his fingers; for he fays, that he 
feels a greater roughnefs upon the furfaces of 
black bodies, than upon thole of red, or yel
low, or green. And I remember, that the 
diligent Bartbolinus fays, that a blind Earl ■^‘*-
Mansfield could diftinguifli white from black
only by the touch ; which would fufficiently 
argue a great dilparity in the alperities, or o- 
ther fuperficial textures of bodies of thofe two 
colours, if the learned relater had affirmed the 
matter upon his own knowledge.

11. These, Pyrophilus, arc the chief things, 
that occur to me at prefent, about the nature 
of whitenefs and blacknefs; which if they 
have rendered it fo much as probable, that in 
moft, or at leaft many cafes, the caufes of thefe 
qualities may be fuch as I have adventured to 
deliver', it is as much as I pretend to. For till 
I have opportunity to examine the matter by 
fome further trials, I am not fure, but that 
in fome white and black bodies, there may 
concur to the colour fome peculiar texture or 
difpofition of the body, whereby the motion 
of the fmall corpufcles, that make up the in
cident beam^ of light, may be differingly mo
dified, before they reach the eye; elpeciallyin 
this, that white bodies do not only copioufly 
refiedt on thofe incident corpufcles outwards, 
but refleift them brilkly, and do not otherwife 
alter them in the manner of their motion. Nor 
fliall 'I now ftay to inquire, whether fome of 
thofe other ways (as a difpofition to alter the 
velocity, the rotation, or the order and manner 
of appulfe to the eye of the reflected corpuf- 
cles, that compofed the incident beams of light) 
which we mentioned, when we confidered the 
produdion ofcolours in general, may not in 
fome cafes be applicable to thofe of white and 
black bodies: for I am yet fo much a feeker 
in this, matter, and, fo little wedded to the

• , opinions
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opinions I have propofed, that what I am to 
add, lhall be but the beginning of a colleftion 
of exjjeriments and obfervations towards the 
hiftory of whitenels and blacknefe, without at

prelent interpofing my explications of them; 
that lb I may affift your enquiries, without 
much foreftalling or byafling your judgment.

EXPERIMENT in CONSORT,

Touching Whiteness and Blackness.

that it was already almoft ink. Into this infufion 
fhake a convenient quantity of a clear, but very 
ftrong folution of vitriol; and you lhall imme
diately fee the mixture turn black almoft like 
ink, and fuch a way of producing blacknefs 
is vulgar enough j but if prefently after you 
do upon this mixture drop a fmall quantity of 
good oil of vitriol, and, by fhaking the phial, 
difperfe it nimbly through -the two other li
quors, you fhall (if you perform your part 
well, and have employed oil of vitriol clear 
and ftrong enough) fee the darknefs of the 
liquor prefently begin to be difeuffed, and 
grow pretty clear and tranfparent, lofing it? 
inky blacknefs, which you may again reftore 
to it by the affufion of a fmall quantity of a 
very ftrong folution of fait of tartar. And 
though neither of thefe atramentous liquors 
will feem other than very pale ink, if you write 
with a clean pen dipt in them; yet that is 
common to them with fome forts of ink, that 
prove very good when dry j, as I have alfo 
found, that when I made thefe carefully, 
what I wrote with either of them, efpecially 
with the former, would, when thoroughly dry, 
grow black enough not to appear bad ink. 
This experiment of taking away, and reftoring 
blacknefs from and to the liquors, we have 
likewife tried in common ink} but there it 
fucceeds not fo well, and but very {lowly, by 
reafon that the gum wont to be employed in 
the making it does by its tenacity oppofe the 
operations of the above mentioned faline li
quors. But to confider gum no more, what 
fome kind of precipitation may have to do in 
the producing and deftroying of inks without 
it, I have elfewhere given you fome occafion 
and afliftance to inquire: but I muft not now 
ftay to do fo my felf, only I fhall take notice to 

made with the fame menftruums, not produc- . you, that though it be taken for granted, that 
ing the fame colour, is yet much of kin to 
that other to be mentioned in this trail, among 
our other experiments of colours, about turn
ing a folution of precipitate into an orange 
colour } and the chymical reafon being much 
alike in both, the annexing it to one of them 
may fuffice for both.

EXPERIMENT I.

Having promifed in the 27 th 
page of the foregoing difcourfe of 
■whitenels and blacknefs, to lhew,- that thofe 

two colours may, by a change of texture in 
bodies, each of them apart diaphanous and 
colourlefs, be at pleafure and in a trice as well 
generated as deftroyed, we lhall begin with 
experiments, that may acquit us of thatpromife.

Take then what quantity you pleafe of 
fair water, and having heated it, put into it 
as much good common fublimate, as it is able 
to diffolve, and (to be fure of having it well 
glutted) continue putting in the fublimate, 
till fome of it lie untouched in the bot
tom of the liquor. Filter this folution through 
cap-paper, to have it clear and limpid, and 
into a fpoonfid or two thereof (put into a 
clean glafs-veffel) lhake about four or five 
drops (according as. you took more or lefs of 
this folution) of good limpid fpirits of urine, 
and immediately the whole mixture will ap
pear white like milk j to which mixture if you 
prefently add a convenient proportion of re
ctified aqua-fortis (for the number of drops is 
hard to determine, becaufe of the differing 
ftrength of the liquor, but eafily found by 
trial) the whitenefs will prefently dilappear, 
and the whole mixture become tranfparent j 
which you may, if you pleafe, again reduce 
to a good degree of whitenefs (though inferior 
to the firft) only by a more copious affufion of 
frelh fpirit of urine. • N. B. Firft, that is is not 
fo neceffary to employ either aqua-fortis or 
ipirit of urine about this experiment, but that 
we have made it with other liquors inftead of 
thefe i of which perhaps more elfewhere. Se
condly, that this experiment, though not

EXPERIMENT II.

Make a ftrong infufion of broken galls 
in fair water j and having filtered it into 
a clean phial, add more of the fame liquor to 

it, till you have made it fomewhat tranfparent, 
and fufficiently diluted the colour, for the cre
dit of the experiment, left otherwife the dark- 
cefe of the liquor might make it be objeded, 

3

bodies will not be precipitated by alcalizate faits, 
that have not firft been diffolved in fome acid 
menftruums; yet I have found upon trials, 
which my conjedures led me to make on purr- 
pofe, that divers vegetables, barely infufed, or, 
but nightly decoded in common water, would, 
upon the affufion of a ftrong and clear lixivi
um of pot-alhes, and much more of fome other 
precipitating liquors that I Ibmetimes em
ploy, afford good ftore of a curdled matter, 
fuch as I have had in the precipitations of ve
getable fubftances, by the intervention of acid 
things J and that this matter was eafily fepa- 
rable from the reft of the liquor, being left 
behind it in the filtre. And in making the firft 
ink mentioned in this experiment, I found, 
(hat I could by filtration feparaie pretty ftore of 
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a black pulverable fubftance, that remained in 
the filtre ; and when the ink was made clear 
again by the oil of vitriol, the affufion of dif
folved fal tartars feemed but to precipitate, 
and thereby to unite and render confpicuous 
the particles of the black mixture, that had be
fore been difperfed into very minute and 
fingly invifible particles by the incifive and re- 
folving power of the highly corrofive oil of 
vitriol.

And tomanifeft, Pyrophilus, that galls are 
not fo requifite as many fuppofe to the making 
atramentous liquors, we have fometimes the 
following experiment : we took dried rofe- 
leaves, and decofted them for a while in fair 
water; into two or threefpoonfuls of thisde- 
coftion we fhook a few drops of a ftrong and 
well filtrated folution of vitriol (which perhaps, 
had it been green, would have done as well) 
and immediately the mixture did turn back, 
and when into this mixture, prefently after it 
was made, we fhook a juft proportion of aqua
fortis, we turned it from a black ink to a deep 
red one, which by the affufion of a little fpirit 
■of urine may be reduced immediately to an 
opacous and blackifti colour. And in regard, 
Pyrophilus, that in the former experiments, 
•both the infufion of galls, and the decodion 
’of rofes, and the folution of copperas, em
ployed about them, are endowed each of them 
with its own colour, there may be a more noble 
experiment of the fudden produdion of black- 
-nels made by the way mentioned in the fecond 
fedion of the fecond part of our effays ; for 
though upon the confufion of the liquors there 
mentioned, there do immediately emerge a 
very black mixture ; yet both the infufion of 
orpiment and the folution of minium were, 
before their being joined together, limpid and i 
colourlefs.

EXPERIMENT HI.

IF pieces of white hartfliorn be with a com
petent degree of fire diftilled in a glafs-re- 

tort, they will, after the avolation of the 
‘phlegm, Ipirit, volatile fait, and the loofer and 
the lighter parts of the oleaginous fubftance, 
remain behind of a coal-black colour. And 
even ivory it felf being Ikilfully burnt (how I 
■am wont to do it, I have elfewhere fet down) 
affords painters one of the beft and deepeft 
blacks they have. And yet in the inftance of 
diftilled hartftiorn, the operation being made 
in glafs-veffels carefully clofed,. it appears there 
is no extraneous black fubftance, that infinuates 
•it felf into white hartftiorn, and thereby makes 
it turn black; but that the whitenefs is de
ft royed, and the blacknefs generated, only by a 
change of texture, made in the burnt body, by 
the recefs of fome parts, and the tranlpofition 
of others. And though I remember not, that 
in many diftillations of hartftiorn I ever found, 
the Cap. mart, to pafs from black to. a true 
whitenefs, whilft it continued in clofed veffels ; 
yet having taken out the coal-black fragments, 
and calcined them in open veffels, I could in 
few hours quite deftroy that blacknels, and 
without fenfibly changing their bulk or figure*.

* ** » ' . 

reduce them to great whitenefs. So much do 
thefe two colours depend upon the difpofition 
of the little parts, that the bodies, wherein they 
are to be met with, doconfift of. And we find, 
that if white-wine tartar, or even the white 
cryftals of fuch tartar be burnt without being 
truly calcined, the Cap. mcrtuum (as the chy
mifts call the more fixt part) will be black. 
But if you further continue the calcination, till 
you have perfeiftly incinerated the tartar, and 
kept it long enough in a ftrong fire, the re
maining calx will be white. And fo we fee, 
that not only other vegetable fubftances, but 
even white woods, as the hazel, will yield a 
black charcoal, and afterwards whitifti afhcs ; 
and fo animal fubftances naturally white, as 
bones and egg-ftiells, will grow black upon 
the being burnt, and white again, when they 
are perfedlly calcined.

EXPERIMENT IV.

BU T yet I much queftion, whether that 
rule delivered by divers, as well as phi- 

lolophers as chymifts, adufla nigra., fed perujia 
alba, will hold as univerfally as is prefumed, 
fince I have feveral examples to alledge againft 
it. For I have found, that by burning alabafter, 
fo as both to make it appear to boil almoft 
like milk, and to reduce it to a very fine pow
der, it would not at all grow black, but retain 
its pure and native whitenefs; and though by 
keeping it longer than is ufual in the fire, I 
produced but a faint yellow, even in that part 
of the powder, that lay neareft the top of the 
crucible ; yet having purpofely inquired of an 
experienced ftone-cutter, who is curious e- 
nough in trying conclufions in his own trade, 
he told me he had found, that if alabafter or 
plaifter of Paris: be very long kept in a ftrong 
fire, the whole heap of burnt powder would 
exchange its whitenefs for a much deeper co
lour than, the yellow I obferved. Lead being 
calcined with a ftrong fire turns (after having 
perhaps run through divers other colours) into 
miniurp, whofe colour we know is a deep red; 
and if you urge this minium, as I have pur
pofely done with a ftrong fire, you may much 
eafier find a glaffy and brittle body darker 
than minium, than any white calx or glafs. 
It is known among chymifts, that the white 
calx of antimony, by the further and more ve
hement operation of the fire, may be melted 
into glafs, which we have obtained of a red 
colour, which is far deeper than that of the 
calx of burnt antimony. And though common 

■ glafs of antimony being ufually adulterated 
with borax, have its colour thereby diluted, 
oftentimes to a very pale yellow •, yet not only 
ours made more fincerely was, as we faid, of 
a colour lefs remote from black, than was 
the calx ; but we obferved, that by melting it 
once or twice more, and fo expofing it to the 
further operation of the fire, we had, as we 
expelled, the colour heightened. To which 
we fhall add but this one inftance, (which is 
worth the taking notice of, in reference to co-, 
lours,) that, if you take blue, but unfophifti- 
cated, vitriol, and burn it very flowly, and 

with.
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with a gentle degree of heat, you may ob
ferve, that when it is burnt but a little, and 
yet fo- far as that you may rub it to pouder 
betwixt your fingers, it will be of a white or 
whitilh colour; but if you profecute the calci
nation, this body, which by alight aduftion 
was made white, will pafs through other co
lours, as gray, yellowilh, and red; and if you 
further bum it with a long and vehement fire, 
by that time it comes to \i&peruftumy it will be 
of a dark purple,- nearer to black, not only 
than the firft calx, but than the vitriol before it 
at all felt the fire. I might add, that Crocus 
Martis {per fe^ as they call it) made by the 
lafting violence of the reverberated flames is 
not fo near a-kin to white, as the iron or fteel 
that afforded it was before its calcinations; but 
that I luppofe, thefe inftances may fuffice to 
fatisfy you, that minerals are to be excepted 
out of the forementioned rule, which perhaps, 
though it feldom fail in fubftances belonging 
to the vegetable or animal kingdom, may yet 
be queftioned even in fome of thefe, if that be 
true, which the judicious traveller Bellonius 
affirms, that charcoals made out of the wood of 
oxycedar are white: and I could not find, that 
though in retorts hart‘s-horn and other white 
bodies will be denigrated by heat, yet camphire 
would not at all lofe its whitenefs, though I 
have purpofely kept it in fuch a heat, as made 
it melt and boil.

EXPERIMENT V.

And now I fpeak of camphire, it puts me 
in mind of adding this experiment, that 

though, as I faid, in clofed glaffes I could not 
denigrate it by heat, but it would fublime to 
the fides and top of the glafs, as it was before ; 
yet not only it will, being fet on fire in the 
free air, fend forth a copious fmoke, but hav
ing purpofely upon fome of it that was flam
ing, clapt a large glals, almoft in the form of 
a hive, (but more flender only) with a hole 
at the top, (which I caufed to be made to try 
experiments of fire and flame in) it continued 
fo long burning, that it lined all the infide of 
the glafs with a foot as black as ink, and fo co
pious, that, the clofenefs of the veffel confider- 
ed, almoft all that part of the white camphire, 
that did take fire, feemed to have been chan
ged into that deep black fubftance.

EXPERIMENT VI.

An D this alfo brings into my mind ano
ther experiment, that I made about the 

production of blacknefs, whereof, for reafons 
too long to be here deduced, I expedled and 
found a good fuccefs ; and it was this: I took 
rectified oil of vitriol (that I might have the 
liquor clean as well as ftrong) and by degrees 
mixt with it a convenient proportion of the ef- 
fential oil, as chymifts call it, of wormwood, 
drawn over with ftore of water in a limbeck ; 
and warily diftilling the mixture in a retort, 
there remained a fcarce credible quantity of dry 
matter, black as a coal. And becaufe the oil 
of wormwood, though a chymical oil drawn 

Vol. II.
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by a Virtuofo, feemed to have fomewhat in it 
of the colour of the plant, I fubftituted in its 
room the pure and fubtile effential oil of win- 
ter-favory, and mixing little by little this li
quor with (if I mif-remember not) an equal 
weight of the formerly mentioned redlified oil 
of vitriol, and diftilling them as before in a 
retort, befides what there paffed over into the 
receiver, even thefe two clear liquors left me 
a confiderable proportion, (though not fo great 
as the two former) of a fubftance black as 
pitch, which I yet keep by me as a rarity.

EXPERIMENT VII.

AW AY of whiting wax cheaply and in 
great quantity may be a thing of good 

Qsconomical ufe ; and we have elfewhere fet 
down the pradlice of tradfemen that blanch 
it i but here treating of whitenels only, in order 
to the philofophy of colours, I lhall not exa
mine, which of the flow ways may be belt em
ployed, to free wax from the yellow melleous 
parts, but lhall rather fet down a quick way 
of making it white, though but in very final! 
quantities. Take then a little yellow wax, 
fcraped or thinly fliced, and putting it into a 
bolt’s-head or fome other convenient glals, pour 
to it a pretty deal of fpirit of wine, and placing 
the veffel in warm fand, increafe the heat by 
degrees, till the fpirit of wine begin to fimmer 
or to boil a little; and continuing that degree 
of fire, if you have put liquor enough, you 
will quickly have the wax diffolved: then tak
ing it off the fire, you may either fuffer it to 
cool ashaftily as with fafety to the glafs you can, 
or pour it, whilft it is yet hot, into a filtre of 
paper ; and cither in the glafs where it cools, 
or in the filtre, you will foon find the wax and 
menftruum together reduced into a white fub
ftance, almoft like butter, which by letting 
the fpirit exhale will fhrink into a much leffer 
bulk, but ftill retaining its whitenefs. And 
that, which is pretty in the working of this ma- 
giftery of wax, is, that the yellownefs vanilhes, 
neither appearing in the fpirit of wine, that 
paffes limpid through the filtre, nor in the but- 
te^ of wax, if I may fo call it, that, as I 
laid, is white.

EXPERI MENT VIII.

There is an experiment, Pyrophilus^ 
which though I do not fb exadlly remem

ber ; and though it be fomewhat nice to make, 
yet I am willing to acquaint you with, becaufe 
the thing produced, though it be but a curi- 
ofity, is wont not a little to pleafe the behol
ders ; and it is a way of turning, by the help of 
a dry fubftance, an almoft golden-coloured 
concrete into a white one. The feveral trials 
are not at prefent fo frefh in my memory to 
enable me to tell you certainly, whether an e- 
qual only or a double weight of common fjiib- 
limate muft be taken in reference to the tin- 
glafs} but, if I miftake not, there was in the 
experiment, that fucceeded beft, two parts of 
the former taken to one of the latter. Thefe 
ingredients being finely poudered and exadly 
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mixed, we fublimed together by degrees of 
fire (the due gradation of which is in this ex
periment a thing of main importance there 
afeended a matter of a very peculiar texture j 
for it was for the moft part made up of very 
thin, fmooth, foft and llippery plate.s, almoft 
like the fineft fort of fcales of fifties, but of lb 
lovely a white inclining to pearl-colour, and 
of fo curious a colour and Ihining a glofs, that 
they appeared in fome relpeft little inferior to 
orient pearls, and in other regards, they feem
ed to furpafs them, and were applauded for a 
fort of the prettieft trifles, that we had ever pre
pared to amufe the eye. I will not undertake, 
that though you will hardly mifs changing the 
colour of your Ihining tin-glafs, yet you will 
the firft or perhaps the fecond time hit right 
upon the way of making the gliftering fubli
mate J have been mentioning.

EXPERIMENT IX.

WHEN we diffolve in aqua fortis a mix
ture of gold and filver melted into 

one lump, it ufually happens, that the ponder 
qf gold, that falls to the bottom, as not being 
diffoluble by that menftruum, will not have its 
own yellow, but appear of a black colour, 
though neither the gold, nor the filVer, nor the 
aqua fortis did before manifeft any blacknefs. 
And divers alchymifts, when they make folu- 
tions of minerals they would examine, are ve
ry glad, if they fee a black ponder precipitated 
to the bottom, taking it for a hopeful fign, 
that thofe particles are of a golden nature, 
which appear in a colour fo ordinary to gold 
parted from other metals by aquafortis, that it 
is a trouble to the refiner to reduce the preci
pitated calx to its native colour. For though 
(as we have tried) that may be quickly e- 
nough done by fire, which will make this gold 
look very glorioufly (as indeed it is at leaft 
one of the beft ways, that is praiftifed for the 
refining of gold,) yet jt requires both watch- 
fulnefs and Ikill, to give it fuch a degree of 
fire, as will ferveto reftore it to its luftre, with
out giving it fuch a one, as may bring it to 
fufion, to which the minutenefs of the corpuf
cles it confifts of makes the pouder very apt. 
And this brings into my mind, that having 
taken a flat and bright piece of gold, that was 
refined by a curious and fkilful perfon on pur- 
pofe to try to what height of purity gold could 
be brought by art, I found that this very piece, 
as glorious as it looked, being rubbed a little

EX PERIM ENT XE

Th E caufe of the blacknefs of thofe ma
ny nations, which by one common name 

we are wont to call Negroes, has been long 
fince difputed of by learned men, who pofiibly 
had not done amifs, if they had alfo taken in
to confideration, why fome whole races of o- 
ther animals befides men, as foxes and hares, 
are diftinguilhed by a blacknefs not familiar to' 
the generality of animals of the fame Ipecies. 
The general opinion (to be mentioned a little 
lower) has been rejcfted even by fome of the 

_ _ ancient geographers, and among the moderns
upon a piece of fine clean linnen, did fully it Ortelius and divers other learned men have 

queftioned it. But this is no place to mention 
what thoughts 1 have had to and fro about 
thefe matters: only as I lhall freely acknow
ledge, that to me the inquiry feems more ab-. 
ftrufe than it does to many others, and that 
becaufe confulting with authors, and with books 
of voyages, and with travellers, to fatisfy my 
felf in matters qf fad, I have met with fome 
things among them, which feem not to agree . 
very well with the notions of the moft clafiick 
authors concerning thefe things i for it being 
my prefent work to deliver rather matters hi-

Part IL
of denigration, the metals are worn offi or o- 
therwife reduced into very minute parts, dial 
circumftance may prove not unworthy your no
tice.

EXPERIMENT X,

That a folution of filver does dye hair 
of a black colour, is a known experi

ment, which fome perfons, more curious than 
dextrous, have fo unluckily made upon them- 
fclves, as to make their friends very merry. 
And J remember, that the other day I made 
my felf fome fport by an improvement of this 
obfervation i for having diffolved fome pure fil
ver in aqua fortis, and evaporated the men- 

Jtruum ad Jiecitatem^ as they fpeak, I caufed a 
quantity of fair water to be poured upon the 
calx two or three feveral times, and to be at 
each evaporated, till the calx was very dry. 
and all the greenilh bluenefs, that is wont to 
appear in common cryftals of filver, was quite 
carried away. Then I made thofe I meant to 
deceive, moiften fome part of their (kin with 
their own fpittle, -and (lightly rub the moi- 
ftened parts with a little of this prepared fil
ver i whereupon they admired to fee, that a 
fnow-white body laid upon the white (kin 
Ihould prefently produce a deep blacknefs, 
as if the ftanis had been made with ink ; efpe
cially confidering, that this blacknefs could not,' 
like that produced by ordinary ink, be readi
ly walhed off, but required many hours, and 
part of it fome days to its obliteration. And 
with the lame white calx and a little fair water 
we likewife ftained the white hafts of knives, 
with a lading black in thofe parts, where the 
calx was plentifully enough laid on i for where 
it was laid on but very thinly, the ftain was not 
quite of fo deep a colour.

with a kind of black: and the like I have ob
ferved in refined filver, which I therefore men
tion, becaufe I formerly folpefted, that the im
purity of the metal might have been the only 
caufe of what I have divers times obferved in 
wearing filver-hilted fwords, namely, that 
where they rubbed upon my clothes, if they. 
were of a light-coloured cloth, the affridlion 
would quickly black them j and congruoufly 
hereunto I have found pens blacked almoft all 
over, when 1 had a while carried them about 
me in a filver ink-cafe. To which I lhall on
ly add, iliat whereas fir thefe feveral inftances ■ -dlorfcal than theories, I fhall annex fome few
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monarch, I obferved, that (though itwere then 
winter) the colour of their hair and Ik.n was 
far lefs whitifh than the Danes who inhabit a 
milder region is wont to be, but rather from 
the moft part of a darkifh brown j and the 
phyfician to the embaflador, with whom thofe 
Rufles came, being alksd by me, whether in 
Mufeozy it felf the generality of the people 
were more inclined to have dark-coloured hair 
than flaxen, he anfwered afiirmatively ; but 
feemed to fulped, that the true and ancient Ruf
fians, a fept of whom he told me he had met 
with in one of the provinces of that vaft empire, 
were rather white like the Danes than any 
thing near fo brown as the prefent Mufeovites, 
whom he gueffes to be defeended of the Tar
tars, and to have inherited their colour from 
them.] But to profecute our former difeourfe, 
I lhall add for further proof the conjefture I 
was countenancing, that good authors inform 
us, that there are Negroes in Africa not far from 
the Cape of Good Hope^ and confequently be
yond the fouthern tropick, and without the 
torrid zone, much about the fame northern 
latitude (or very little more) wherein there are 
divers American nations, that are not Negroes, 
and wherein the inhabitants of Candia, fome 
parts of Sicily, and even of Spain, are not fo 
much as Tawny-moors. But (which is a frelh 
and ftrong argument againft the common opi
nion) I find by our recent relations of Green
land, (our accounts whereof we owe to tlie 
curiofity of that royal Virtuofo the prefent King 
of Denmark.^ that the inhabitants are olive>- 
coloured, or rather of a darker hue. But if the 
cafe were the lame with men, and thofe other 
kinds of animals I formerly named, I Ihould 
offer fomething as a confiderable proof, that 
cold may do much towards the making men 
white or black; and however I lhall fet down 
the obfervation as I have met with it, as 
worthy to come into the hiftory of whitenels 
and blacknefs ; and it is, that in fome parts of 
Ruffia and of Livonia it is affirmed by Olaus 
Magnus and others, that hares and foxes (fome 
add partridges) which before were black, or 
red, or grey, do in the depth of winter become 
white by reafon of the great cold; (for that 
it Ihould be, as fome conceive, by looking up
on the fnow, feems improbable upon divers 
accounts:) And I remember, that having pur-

’ pofely inquired of a Virtuofo, who lately tra-

of my colledions, inftead of a folemn difpu- 
tation. It is commonly prefumed, that the 
heat* of the climates, wherein they live, is 
the reafon, why fo many inhabitants of the 
fcorching regions of Africa are black ; and 
there is this familiar obfervation to counte
nance this conjedure, that we plainly fee 
that mowers, reapers, and other country
people, who fpend the moft part of the hot 
fummer days expofed to the fun, have thelkin 
of their hands and faces, which are the parts 
immediately expofed to the fun and air, made 
of a darker colour than before, and confequent- 
ly tending to blacknefs; and contrariwife we 
obferve, that the Danes and fome other people 
that inhabit cold climates, and even the Eng- 
lifti who feel not fo rigorous a cold, have ufu- 
ally whiter faces than the Spaniards, Portugals 
and other European inhabitants of hotter cli
mates, But this argument I take to be far 
more fpecious than convincing i for though the 
heat of the fun may darken the colour of the 
Jkin by that operation, which we in Englifti 
call fun-burning j yet experience doth not e- 
vince, that I remember, that that heat alone 
can produce a difoolouring, that fhall amount to 
a true blacknefs, like that of Negroes; and we 
lhall fee by and by, that even the children of 
the Negroes not yet ten days old (perhaps not 
fo much by three quarters of that time) will 
notwithftanding their infancy be of the fame 
hue with their parents. Befides, there is a 
ftrong argument to be alledged againft the 
vulgar opinion, that in divers places in Afia 
under the fame parallel, or even of the fame 
degree of latitude with the African regions in
habited by the Blacks, the people are at moft 
but tawny ; and in Africa it fell divers nations 
in the empire of Ethiopia are not Negroes, 
though fituated in the torrid zone, and as near 
the equinoftial, as, other nations that are fo, 
(as the black inhabitants of Zeylan and Malabar 
are not in our globes placed fo near the line as 
Amar a thefamoufeft place in Ethiopia.} More
over, (that which is of no fmall moment in our 
prefent difquifition) I find not by the beft na
vigators and travellers to the Wejl-Indies., 
whofe books or themfelves I have confulted 
on this fubjeift, that excepting perhaps one 
place or two of fmall extent, there are any 
Blacks originally natives of any part of America 
(for the Blacks now there have been long by the 
Europeans long tranfplanted thither; though veiled through Livonia to Mofco, concerning 
the new world contain in it fo great a variety of the truth of this tradition, he both told me, he 
climates, and particularly reach quite crofs the • believed it, and added, that he faw divers of 
torrid zone from one tropick to another. And ............................... .......
though it be true, that the Danes be a whiter 
people than the Spaniards, yet that may pro
ceed rather other caufes (not here 'to be 
enquired into) than from the coldnefs of the 
climate, fince not only the Swedes and other 
inhabitants of thofe cold countries, are not 
ufually fo white as the Danes, nor whiter than 
other nations in proportion to their vicinity 
to the pole. [And fince the writing of the 
former part of this eflay, having an opportu
nity on a folemn occafion to take notice of the 
numerous train of fome extraordinary ambaf- 
fadors fent from the Ruffian emperor to a great to foxes and hares j not only becaufe if is com

mon

thofe lately named animals either in Ruffa ' 
or Livonia^ (for I do not very well remember 
whether of the two) which, though white 
when he faw them in winter, they afliired him 
had been black, or other colours, before the 
winter began, and would be fo again when it 
was over. But for further fatisfaftion, I alfo 
confulted one, that had for fome years been an 
eminent phyfician in Ruffia^ who though he 
rejefted fome other traditions, that are gene
rally enough believed concerning that country, 
told me neverthelefs, that he faw no caufe to’ 
doubt of this tradition of Olaus Ma^nus^ as
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mon and uncontrouled aflertion of the natives 
but alfo becaufe he himfelf in the winter could 
never, that he remembred, fee foxes and hares 
of any other colour than white. And I my felf 
having feen a fmall white fox, brought out 
of Ruffia\nx.o England, towards the latter end of 
winter, foretold thofe, that (hewed him me, that 
he would change colour in fummer ; and ac
cordingly coming to look upon him again in 
July, 1 found, that the back and fides, together 
with the upper part of the head and tail, were 
already grown of a dark colour, the lower part 
of the head and belly containing as yet a white
nefs. Let me add, that were it not for fome 
fcruple I have, I Ihould think more than what 
Olaus relates confirmed by the judicious Ole- 
arius, who was twice employed into thofe parts 
as a publick minifter, who in his account of 
Mufcovy has this palTage : The hares there are 
grey ; but in fome provinces they grow white in 
the winter. And within fome few lines after 5 
It is not very difficult to find the caufe of this 
change, which certainly proceeds only from the 
outward cold, fince 1 know, that even in fummer 
hares will change colour, if thy be kept a com
petent time in a cellar. I fay, were it not for 
fome fcruple, becaufe I take notice, that in the 
fame page the author affirms, that the like 
change of colour, that happens to Jiares in fome 
provinces of Mufcovy, happens to them alfo 
in Livonia; and yet immediately fubjoins, that 
in Courland the hares vary not their colour in 
winter; though thefe two laft named countries 
be contiguous, that is, fever’d only by the 
river of Lugna. For it is feared conceivable 
how cold alone fhould have, in countries fo 
near, fo ftrangely differing an operation, though 
no lefs ftrange a thing is confefled by many, 
that afcribe the complexion of Negroes to the I 
heat of the fun, when they would have the 
river of Cenega fo to bound the Moors, that 
though on the north-fide they are but tawny, 
on the other fide they are black.

There is another opinion concerning the 
complexion of Negroes, that is not only em
braced by many of the more vulgar writers, 
but likewife by that ingenious traveller Mr. 
Sandys, and by a late moft learned critick, be
fides other men of note; and thefe would have 
theblacknefs of Negroes an effeft of Hoah's curfe 
ratified by God’s, upon Cham. But though 
I think, that even a Naturalift may without dif- 
paragement believe all the miracles attefted by 
the holy fcriptures, yet in this cafe, to fly to a 
fupernatural caufe, will, I fear, look like fhift- 
ing off the difficulty, inftead of refolving it j 
for we inquire not the firft and univerfal, but . 
the proper, immediate, and phyfical caufe of 
the jetty colour of Negroes ; and not only we 
do not find expreffed in the fcriptiire, that the 
curfe meant by Noah to Cham was the black- 
nefs of his pofterity, but we do find plainly 
enough there, that the curfe was quite another 
thing, namely, that he fhould be a fervant of 
fervants, that is, by an Hebraifm, a very abjed 
fervant to his brethren: which accordingly did 
in part come to pafs, when the Ifraehtes of 
the pofterity of Sem fubdued the Canaanites, 
that defeend cd from Cham, and kept them in
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great fubjedfion. Nor is it evident, that black
nefs is a curfe; for navigators tell us of black 
nations, who think fo rhuch otherwife of their 
own condition, that they paint the devil white. 
Nor is blacknefs inconfiftent with beauty, 
which even to our European eyes confifts not 
fo much in colour, as an advantageous ftature, 
a comely fymmetry of the parts of the body, 
and good features in the face. So that I fee 
not, why blacknefs fhould be thought fuch a 
curfe to the Negroes, unlefs perhaps it be, 
that being wont to go naked in thofe hot cli
mates, the colour of their fkin does probably, 
according to the dodlrine above delivered, 
make the fun-beams more fcorching to them, 
than they would prove to a people of a white 
complexion.

Greater probability there is, that the 
principal caufe (for I would not exclude all 
concurrent ones) of the blacknefs of Negroes is 
fome peculiar and feminal impreffion: for not 
only we fee, that Blackmoor boys, brought over 
into thefe colder climates, lofe not their colour; 
but good authors inform us, that the off- 
fpring of Negroes tranfplanted out of .Africa, 
above a hundred years ago, retain ftill the com
plexion of their progenitors, though poffibly 
in tradl of time it will decay j as, on the other 
fide, the white people removing into very hot 
climates, have their fkins by the heat of the 
fun fcorched into dark colours; yet neither 
they, nor their children have been obferved, 
even in the countries of Negroes, to defeend to 
a colour amounting to that of the natives. 
Whereas I remember I have read in Pifo's excel- 
lent account of Erajil, that betwixt the Ameri- 
cans and Negroes are generated a diftindl fort '
of men, which they call Cabocles j and betwixt 
Portugals and ^Ethiopian women, he tells us, 
he has fometimes feen twins, whereof one had 
a white fkin, the other a black: not to men
tion here fome other inftances he gives, that 
the produftions of the mixtures of differing 
people, that is (indeed) the effefts of feminal 
impreffions, which they confequently argue to 
have been their caufes. And we fhall not much 
fcruple at this, if we confider, that even or
ganical parts may receive great differences from 
fuch peculiar impreffions, upon what account 
foever they came to be fettled in the firft indi
vidual perfons, from whom they are propa
gated to pofterity, as we fee in the blobber-lips 
and flat-nofes of moft nations of Negroes. And 
if we may credit what learned men deliver 
concerning the little feet of the Chinefes, the 
Macrocephali taken notice of by Hippocrates 
will not be the only inftance we might apply to 
our prefent purpofe. And on this occafion it 
will not perchance be impertinent to add fome
thing of what I have obferved in other animals, 
as there are a fort of hens, that want rumps *, and 
that (not to mention, that in feveral places there 
is a fort of crows or daws, that are not Coal- 
black as ours, but partly of a whitifh colour) 
in fpight of Poph^y*& examples of infepa- 
rable accidents, I have feen a perfeftly white 
raven, as to bill as well as feathers, which 
I attentively confidered, for fear of being im- 
pofed upon. And this recalls into my memory, 
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what a very ingenious phyfician has divers 
times related to me of a young lady, to whom 
being called, he found, that though lhe much 
complained of want of health, yet there ap
peared fo little caufe either in her body, or her 

-condition, to guefs, that lhe did any more than 
fancy herfelf fick, that fcrupling to give her 
phyfick, he perfuaded her friends rather to 
divert her mind by little journeys of pleafure; 
in one of which going to vifit St. JVinifreJ^s 
well, this lady, who was a catholick, and de
vout in her religion, and a pretty while in the 
water to perform fome devotions, and had oc
cafion to fix her eyes very attentively upon the 
red pebble-ftones, which in a fcattered order 
made up a good part of thofe that appeared 
through the water, and a while after grow
ing big, lhe was delivered of a child, whofe 
white Ikin was copioufly Ipeckled with Ipots of 
the colour and bignefs of thofe Hones; and 
though now this child have already lived fe
veral years, yet lhe ftill retains them. I have 
but two things to add concerning the blacknefs 
of Negroes; the one is, that the feat of that co
lour feems to be but the thin *pidermis, or 
outward Ikin; for I knew a young Negro, 
who having been lightly fick of the fmall-pox 
or mealies, (for it was doubted, which of the 
two was his difeafe) I found by inquiry of a 
perfon, that was concerned for him, that in 
thole places the little tumours had broke their 
paliage through the Ikin, when they were gone, 
they left whitilh fpecks behind l;hem ; and the 
lately commended Pifo allures us, that having 
the opportunity in Brafil to dilTedt many Ne
groes, he clearly found, that their blacknefs 
went no deeper than the very outward Ikin, 
which cuticula or epidermi^ being removed, 
the undermoft Ikin or cutis appeared juft as 
white as that of European bodies. And the like 
has been affirmed to me by a phyfician of our 
own, whom hearing he had dilTedted a Negro 
here in England, I confulted about this particu
lar. The other thing to be here taken notice 
of concerning Negroes is, that having inqui
red of an intelligent acquaintance of mine 
(who keeps in the Indies about three hundred 
of them, as well women as men, to work in his 
plantations,) whether their children come black 
into the world; he anfwered, that they did 
not, but were brought forth of almoft the like 
reddilh colour with our European children ; and 
having further inquired, how long it was be
fore thefe infants appeared black, he replied, 
that it was not wont to be many days. And 
agreeable to this account I find that given us 
in a freffily publiffied French book^ written by 
a Jefuit, that had good opportunity of know
ing the tnith of what he delivers ; for being 
one of the miffionaries of his order into the 
Southern America upon the laudable defign of 
converting infidels to Chriftianity, he bap
tized feveral infants, which when newly born 
were much of the lame colour with European 
babes, but within about a week began to ap
pear of the hue of their parents. But more 
pregnant is the teftimony of our countryman 
Andrew Battel, who being fent prifoner by the 
Portugals to Angola, lived there, and in the 
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adjoining regions, partly as a prifoner, partly 
as a pilot, and partly as a foldier, near 
eighteen years-, and he mentioning the African 
kingdom of Longo, peopled witn Blacks, has 
this paffage : The children in this country are Purcbaj 
born^bite, and change their colour in two days 
to aperfedl black. As for example, fhe 
tugals, which dwell in the kingdom of Longo,4(,ei, 
have fometimes children by the Negro-women j Chap. 5. 
and many times the fathers are deceived, think- 
ing, when the child is born, that it is theirs, 
and within two days it proves the fon or daugh
ter of a Negro, which the Portuga's greatly 
grieve at. And the fame perfon has elfewhere 
a relation, which, if he have made no ufe at 
all of the liberty of a traveller, is very well 
worth our notice fince this, together with 
that we have formerly mentioned of feminal 
impreffions, ffiews a poffibllity, that a race of 
Negroes might be begun, though none of the 
fons of Adam for many precedent generations 
were of that complexion. For I fee not, why 
it fliould not be at leaft as poffible, that white 
parents may fometimes have black children,, 
as that African Negroes ffiould fometimes 
have laftingly white ones -, efpecially fince con
current caufes may eafily more befriend the 
prqdufftions of the former kind, than under 
the fcorching heat of Africa thofe of the latter. 
And I remember on the occafion of what he 
delivers, that of the white raven formerly 
mentioned, the poffeffor affirmed to me, that 
in the neft, out of which he was taken white, 
they found with him but one other young one, 
and that he was of as jetty a black as any com
mon raven. But let us hear our author him
felf : Here are (fays he^ fpeaking of the for- Purchas 
merly mentioned regions) .born in this country iPA. 
white children, which is' very rare among them, 
for their parents are Negroes; and when aty of 
them are born, they are prefented to the king, 
and are called Dondos; thefe are as white as 
any white men. Thefe are the king’s witches, 
and are brought up in witchcraft, and always wait 
on the king : there is no man,, that dares meddle 
with thefe Dondos j if they go to the market, they 
may take what they lif, far all men ftand in awe 
of them. The king of Longo bath four of them. 
And yet this country in our globes is placed al
moft in the midft of the torrid zone, (four or 
five degrees fouthward of the line.) And our 
author elfewhere tells us of the inhabitants, 
that they are fo fond of their blacknefs, that 
they will not fuffer any, that is not of that co
lour.(as the Portugals that come to trade thi
ther) to be fo much as buried in their land ; 
of which he annexes a particular example, 
that may be feen in his voyage preferved by 
our induftrious countryman Mr Purchas. Butpurcbas 
it is high time for me to difmifs obfervations, ‘Pit- 
and go on with experiments.

EXPERIMENT XII.

The way, Pyrophilus, of producing white
nefs by chymical precipitations is very 

well worth our obfervingj for thereby bodies, 
of very differing colours as well as natures, 
though diffolved in feveral liquors, are all 
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38 ^he Experimental History Part 11. 
brought into calces or powders that are white. 
Thus we find, that not only crabs-eyes, that are 
of themfelves white, and pearls that are almoft 
fo, but coral and minium that are red, being 
diffolved in fpirit of vinegar, may be uni
formly precipitated by oil of tartar into white 
pouders. Thus filver and tin feparately dif
folved in aqua fortis will the one precipitate 
it felf, and the other be precipitated by com
mon falt-water into a white calx, and fo will 
crude lead and quickfilver firft diffolved like
wife in aqua fortis. The like calx will be af
forded, as I have tried, by a folution of that ftiin- 
ing mineral tin-glafs diffolved in aqua fortis, and 
precipitated out of it; and divers of thefe 
calces may be made at leaft as fair and white, 
if not better coloured, if inftead of oil of 
tartar they were precipitated with oil of vi
triol, or with another liquor I could name. 
Nay, that black mineral antimony it felf, be
ing reduced by and with the faits, that concur 
to the compofition of common fublimate, into 
that clear though uncluous liquor, that chy- 
piifts commonly call reftified butter of antimo
ny, will, by the bare affufion of ftore of fair 
water, be ftnick down into that fnow-white 
powder, which when the adhering faltneft is 
well waftied off, chymifts are pleafed to call 
Mercurius Vita ; though the like powder may 
be made of antimony, without the addition of 
any mercury at all. And this laftefcence, if I may 
fo call it, does alfo commonly enfue, when fpi
rit of wine, being impregnated with thofe parts 
of gums or other vegetable concretions, that 
are fuppofed to abound with fulphureous cor
pufcles, fair water is fuddenly poured upon 
the tindlure or folutio]|. And I remember, that 
very lately I did, for trial fake, on a tinfture 
of Benjamin drawn with fpirit of wine, and 
brought to be as red as blood, pour fome fair 
water; which prefently mingling with the li
quor, immediately turned the whole mixture 
white. But if fuch feerning milks be fuffered 
to ftand unftirred for a convenient while, they 
are wont to let fall to the bottom a refinous 
fubftance, which the fpirit of wine diluted 
and weakened by the water poured into it is

liquors abounding with volatile faits, as the 
fpirits drawn from urine, hartftiorn, and other 
animal fubftances, yet will afford, as we noted 
in our firft experiment about whiteraefi and 
blacknefs, a white precipitate ; yet with 'the 
folution of pot-allies and other lixiviate lalts, 
it will let fall an orange-tawny pouder. And 
fo will crude antimony, if being difiblved in a 
ftrong lye, you pour (as far as I remember) any 
acid liquor upon the folution newly filtrated, 
whilft it is yet warm. And if upon the filtra
ted folution of vitriol, you pour a.folutionof 
one of thefe fixed lalts, there will fiibfide a co
pious fubftance, very far from Jiaving any 
whitenefs, which the chymifts arc plealed to call 
(how properly I have cHewhere examined,) 
the fulphur of vitriol. So that moft diffolved 
bodies being by precipitation brought, to white 
powders, and yet fome affording precipitates of 
other colours, the reafon of both the phasno- 
mena may deferve to be inquired into.

EXPERIMENT XIH.

SOME learned modern writers arc of o- 
pinion, that the accounl;, upon which 

whitenefs and blacknefs ought to be called, as 
they commonly are, the two extreme colours, See Sea
ls, that blacknefs (by which I prefumc ismeant liger £x. 
the bodi« endowed with it) receives no other 
colours ; but whitenefs very eafily receives ' 
them all: whence fome of them compare 
whitenefs to .the Arifioielian Materia 
that being capable of any fort of forms, as they 
fuppofe white bodies to be of every kind of co
lour. But not to difpute about names or ei- 
preffions, the thing itfelf, tliat is affirmed as 
matter of fadf, feems to be true enough in moft 
cafes, not in all, or fo as to hold univerfally. 
For though it be a common obfervation among 
dyers, that deaths, which have once been 
throughly imbued with black, cannot fo well 
afterwards be dyed into lighter colours, the 
pre-exiftent dark colour infefting the ingredi
ents, that carry the lighter colour to be intro
duced, and making it degenerate into fome 
more fad one j yet the experiments lately men- 

unable to fupport any longer. And fomething tioned may fliew us, that where the change of 
of kin to this change of colour in vegetables colour in black bodies is attempted, not by 
is that, which chymifts are w’ont to obferve mingling bodies of lighter colours with them, 
upon the pouring of acid fpirits upon the red but by addition of fuch things as are proper to 
folution of fulphur, diffolved in an infufion of 
pot-afhes, or in fome other fharp lixivium •, the 
precipitated fulphur, before it fubfides, imme
diately turning the red liquor into a white one. 
And other examples might be added of this way 
of producing whitenefs in bodies by precipita
ting them out of the liquors, wherein they have 
been diffolved. But I think it may be more 
ufeful to admonilh you, Pyrophilui^ that this 
obfervation admits of reftrictions, and is not fo 
univerfal, as by this time perhaps you have 
begun to think it: for though moft precipi
tated bodies are white, yet I know fome that 
are not; for gold diffolved in aqua regis, whe
ther you precipitate it with oil of tartar, or 
with fpirit of fal armoniack, will not afford a 
white, but a yellow calx. Mercury alfo, though 
reduced into fublimate, and precipitated with

alter the texture of thofe corpufcles that con« 
tain the black colour, it is no fuch difficult 
matter, as'the lately mentioned learned men 
imagine, to alter the colour of black bodies. 
For we faw, that inks of feveral kinds might in 
a trice be deprived of all their blacknefs ; and 
thofe made with logwood and red-rofes might 
alfo- be changed, the on? into a red, the other 
into a reddilh liquor ; and with oil of vitriol I 
have fometimes turned black pieces of filk in
to a kind of yellow •, and though the taffaty 
were thereby made rotten, yet the fpoiling of 
that does no way prejudice the experiment, 
the change of black filk into yellow being 
never the lefs true, becaufe the yellow filk is 
the lefs good. And as for whitenefs, I think 
the general affirmation of its being fo eafily de- 
ftroyed, or tranfmuted by any other colour, 
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bught not to be received without fome cau
tions and reftridtions. For whereas, according 
to what I formerly noted, lead is by calcination 
turned into that red powder we call minium, 
and tin by calcination reduced to a white calx ; 
the common putty, that is fold and ufed fo 
much in fliops, inftead of being, as it is pre
tended and ought to be, only the calx of tin, 
is, by the artificers that make it, to feve the 
charge of tin, made (as fome of themfelves 
have confeffed, and as -I long fufpedted by the 
cheap rate it may be bought for j but of half 
tin and half lead, if not far more lead than tin ; 
and yet the putty, in fpite of fo much lead, is a 
very white powder, without difclofing any 
mixture of minium. And fo if you take two 
parts of copper, which is a high coloured me
tal, to but one of tin, you may by fufion bring 
them into one mafi, wherein the whitenefs of 
the tin is much more confpicuous and pre
dominant than the reddifhneft of the copper. 
And on this occafion it may not be imperti
nent to mention an experiment, which I re
late upon the credit of a very honeft man, 
whom I purpofely inquired of about it, being 
my felf not very fond of making trials with 
arfenick t the experiment is this ; that if you 
CoUiquate arfenick and copper in a due pro
portion, the arfenick will blanch the copper 
both within and without, which is an experi
ment well enough known. But when I in
quired, whether of no this white mixture be
ing fkilfuly kept a while upon the cupel would 
tiot let go its arfenick, which made whitenefs 
its predominant colour, and return to the red- 
difhnefs of copper, I was affured of the affir
mative. So that among mineral bodies, fome of 
thofe that are white, may be far more capable, 
than thofe I am reafoning With feem to have 
known, of eclipfing others, and of making their 
colour predominant in mixtures. In further 
confirmation of which may be added, that I 
remember, that I alfo took a lump of filver and 
gold melted together, wherein, by the eftimatC 
of a Very experienced refiner, there might be 
about a fourth or third part of gold ; and yet 
the yellow colour of the gold was fo hid by 
the white of the filVer, that the whole mafs 
appeared to be but filver; and when it was 
rubbed upon the touch-ftone, an ordinary be
holder Could fcarce have diftinguifhed it from 
the touch of common filver; though if I put. 
a little aqua fortis upon any part of the white 
furface it had given the touch-ftone, the filver 
in the moiftehed part being immediately taken 
Up and Concealed by the liquor, the golden 
particles would prefehtly difclofe that native 
yellow, and look rather as if gold, than if the 
above mentioned mixture had been rubbed 
Upon the Ijone.

EXPERIMENT XIV.

I TOOK a piece of black horn, (polilhed aS 
being part of a comb;) this with a piece of 

broken glafs I fcraped into many thin and 
curdled flakes, foffle ffiorfer and fome longer ; 
and having laid a pretty quantity of thefe fcra- 
pings together, I found, as I looked for, that 

the heap they compofjd'was' white; and though, 
if I laid it upon a clean piece of white-^paper, 
its colour 'feemed fomewhat eclipfed by the 
greater whitenefs-of the body it’was compared 
with, looking fomewhat like linen, that had 
been fullied by a little wearing-; yet if I daid it 
upon a very blackbody, as lipon a beaver hat, 
it then appeared to be of a good White. Which 
experiment, that you may in a trice ‘makfe 
when you pleafe, feems very much fo disfa
vour both their doftrine, that would have co
lours to flow from the fubftantial forms of 
bodies ; and that of the chymifts alfo. Who af- 
cribe them to one or other of theirthree hypo- 
ffatical principles : for though in our-cafe there 
was fo great a change made, that the 'fame 
body, without being fubffantially either increa- 
fcd or leflened, pafles immediately frOm one 
extreme colour to another (and that too froth 
black to white) yet this fo great and fudden 
change is effefted by a flight mechanical tranf- 
pofition of parts, th<^fe being 'ho fait -or ful
phur or mercury, that can be prdtended to be 
added -or taken awSy, nor yet dny fubftantial 
form, that can reafonably beftippofed fo be ge
nerated and deftroyed, the effeift proceeding 
only from a local motion of the parts ,which fo 
varied their pofition, as to multply their dif- 
tinft furfaces, and to qualify them to refledl 
far more light to the eye, than they could be
fore they were fcraped off from tire entire piece 
of black horn.

experiment XV.

AnD now, Pyrophilus, it will not be 
improper for us to take fome notice of 
an opinion touching the caufe of blacknefs, 

which I judged it not fo feafonable to queftion, 
till I had fet down fome of the experiments, 
that might juftify my diffent frdm it. You 
know, that of late divers learned men, having 
adopted the three hypoftatical principles, be
fides other notions of the chymifts, ate very in
clinable to reduce all qualities of bodies to one 
or other of thofe three principles ; and parti
cularly aflign for the caufe of blacknefs the 
footy fteam of adpft or torrified fulphur. But 
IJiope, that what we have delivered above to 
countenance the opinion we have propofed a- 
bout the caufe of blackneft, will fo eafily fup- 
ply you with feveral particulars, that may be 
made ufe of againft this opinion, that I fhallUIV 11 A.S/* * WiUb JL UXMil
how reprefent to you but two things concern
ing it.

And firft, it feems, that the favourers of 
the chymical theories might have pitcht upon 
fome more proper term, to expteft thfe efficient 
of blacknefs than fulphdraduft ; for we know, 
that common fulphur, not only when melted, 

.but even when fublimed, does not grow black 
by fuffering the aftion of the fire, but conti; 
nues and afeends yellow, and rather more than 
left white, than it was before its being expo- 
fed to the fire. And if it be ftt on fire, as when 
we make that acid liquor, that chymifts call 
Oleum Sulf buris fer tampatiami it affords very 
little foot; and indeed the flame yields fo little; 
that it will fcarce in any degree black a ftieet of 

white
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white paper, held a pretty while over the flame 
and fmoke of it, which is obferved rather to 
whiten than infed linen, and which does 
plainly make red rofes grow very pale, but not 
at all black, as far as the fmoke is permitted 
to reach the leaves. And I can lhew you a 
fort of fixt fulphur made by an induftrious la
borant of your acquaintance, who affured me, 
that he was wont to keep it for divers weeks 
together night and day in a naked and violent 
fire, almoft like that of the glafs-houfe ; and 
when, to fatisfy my curiofity, I made him take 
out a lump of it, though it were glowing hot 
(and yet not melted) it did not, when I had 
fuffered it to cool, appear black, the true co
lour of it being a true red. I know it may be 
faid, that chymifts in the opinion above recited 
mean the principle of fulphur, and not common 
Fulphur, which receives its name, not from its 
being all perfedly of a fulphureous nature, but 
for that plenty and predominancy of the ful
phureous principle in it. But allowing this. 
It is eafy to reply, that according to this very 
reafon, torrified fulphur Ihould afford more 
blacknefs than moft other concretes, wherein 
that principle is confeffed to be far lefs copious. 
Alfo when I have expofed camphire to the fire 
in clofe veffels, as inflammable, andconfequenrly 
(according to the chymifts) as fulphureous a 
body as it is, I could not by fuch degree of 
heat as brought it to fufion, and made it boil 
in the glafs, imprefs any thing of blacknefs, or 
of any other colour, than its own pure white, 
upon this vegetable concrete. But what lhall 
we fay to fpirit of wine, which being made 
by a chymical analyfis of the liquor that affords 
iti and being totally inflammable, feems to have 
a full right to the title they give it of Sulphur 
Vegetabile ? and yet this fluid fulphur not only 
contrafts not any degree of blacknefs by being 
often fo heated, as to be made to boil, but 
when it burns away with an aftual flame, I 
have not found, that it would difcolour a piece 
of white paper held over it, with any difeern- 
able foot. Tin alfo, that wants not, accord
ing to the chymifts, a Sulphur Joviale^ when 
throughly burned by the fire into a calx, is not 
black, but eminently white. And I lately 
noted to you out of Bellonlus, that the char
coals of Oxy-cedar are not of the former of 
thefe two colours, but of the latter. And the 
fmoke of our Tinby coals here in England has 
been ufually obferved rather to blanch linen 
than to black it. To all which other particu
lars of the like nature might be added ; but I 
rather chufe to put you in mind of the third 
experiment, about making black liquors, or 
ink, of bodies, that were none of them black 
before. For how can it be .faid, that when 
thofe liquors are put together adually cold, 
dnd continue fo after their mixture, there inter
venes any new aduftion of fulphur to produce 
the emergentblacknefs.^ fand the fame queftion 
will be applicable to the blacknefs produced up
on the blade of a knife, that has cut lemons 
and fome kind of four apples, if the juice, 
though both aftually and potentially cold, be 
not quickly wiped off.) And when by the in-

Part IL
Hilling either of a few drops of oil of vitriol, as 
in the fecond experiment, or of a little of the 
liquor mentioned in the paffage pointed at In 
the fourth experiment, (where I teach ar once 
to deftroy one black ink, and make another J 
the blacknefs produced by thofe experiments 
is prefently deltroyed ; if the colour proceeded 
only from the plenty of fulphurous parts, tor- 
rified in the black bodies, I demand what be
comes of them, when the colour lb fuddenly 
difappears ? For it cannot reafonably be faid, 
that all thofe, that fufficed to make fo great a 
quantity of black matter, Ihould refort to fo 
very fmall a proportion of the clarifying liquor, 
(if I may fo call it) as to be diluted by it, with
out at all denigrating it. And if it be faid, that 
the inftilled liquor difperfed thofe black cor
pufcles, I demand, how that dilperfion comes 
to deftroy their blacknefs, but by making 
fuch a local motion of their parts, as dtftroys 
their former texture ? Which may be a mat
ter of fuch moment in cafes like ours, that 
I remember, that I have in few hours, with
out addition, from foot it felf, attained pretty 
ftore of cryftalline fait, and good ftore of trans
parent liquor j and (which I have on another 
occafion noted as remarkable^ this fo black 
fubftance had its colour fo altered, by the 
change of texture it received from the fire, 
wherewith it was diftilled, that it did for a 
great while afford fuch plenty of very white 
exhalations, that the receiver, though large, 
feemed to be almoft filled with milk.

Secondly, But were it granted, as it is 
in fome cafes not improbable, that divers bodies 
may receive a blacknefs from a footy exhalation, 
occafioned by the aduftion of their fulphur, 
which (for the reafons lately mentioned) I 
Ihould rather call their oily parts j yet ftill this 
Account is applicable Jjut to fome particular 
bodies, and will aftbrd us no general theory of 
blacknefs. For if, for example, white hartf- 
horn being, in veffels well luted to each o- 
ther, expofed to the fire, be faid to turn black 
by the infedion of its own fmoke, I think I 
may juftly demand, what it is that makes the 
fmoke of foot it felf black, fince no fuch co
lour, but its contrary, appeared before in the 
hartlhorn ? And with the fame reafon, when 
we are told, that torrified fulphur makes bodies 
black, I defire to be told alfo, why torre- 
fadion makes fulphur it felf black ? Nor will 

’there be any fatisfadory reafon affigned of thefe 
queries, without taking in thofe fertile as well 
as intelligible mechanical principles of the po
fition and texture of the minute parts of the 
body in reference to the light and the eye j 
and thefe applicable principles may ferve the 
turn in many cafes, where the aduftion of 
fulphur cannot be pretended j as in the ap
pearing blacknefs of an open window lookt 
upon at a fomewhat remote diftance from 
the houfe} as allo in the blacknefs men 
think they fee in the holes, that happen to be 
in white linen, or paper of the like colour} 
and in the increafing blacknefs immediate
ly produced barely by fo rubbing velvet,’ 
whofe piles were inclined before, as to reduce 
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them to a more ereded pofture ; in which and 
in many other cafes formerly alledged, there 
appears nothing requifite to the produdion of 
the blacknefs, but the hindering of the incident 
beams of light from rebounding plentifully e- 
nough to the eye. To be Ihort; thofe I reafon 
with, do concerning blacknels what the chy
mifts are wont alfo to do concerning other qua
lities ; namely, to content themfelves to tell us, 
in what ingredient of a mixt body, the quality 
inquired after does refide, inftead of explicat
ing the nature of it, which (to borrow a com- 
parifon from their own laboratories) is much 
as if in an inquiry after the caufe of falivation, 
they Ihould think it enough to tell us, that the 
feveral kinds of precipitates of gold and mer
cury, as likewife of quickfilver and filver (for 

I know the make and ufe of fuch precipitates 
alfo) do falivate upon the account of the mer
cury, which though difguifed abounds in them; 
whereas the difficulty is as much to know upon 
what account mercury it felf, rather than other 
bodies, has that power of working by faliva- 
tion. Which I fay not, as though it were not 
fomething (and too often the moft we can ar
rive at) to difcover in which of the ingredients 
of a compounded body the quality, whofe 
nature is fought, refides; but becaufe, though 
this difeovery it felf may pafs for fomething, 
and is oftentimes more than what is taught us 
about the lame fubjeds in the fchools, yet we 
ought not to think it enough, when more 
clear and particular accounts are to be had.

l^he Experimental Hijlory of COLOURS begun.

PART III.

Containing promifcuous Experiments about Colours.

EXPERIMENT I.

ECAUSE that, according to the con- 
jcctiircs I have above propofed, one of 
the moft general caufes of the diver
fity of colours in opacous bodies, is, 

that Ibme refledt the light mingled with more, 
others with lefs of fliade, (either as to quanti
ty, or as to interruption ;) I hold it not unfit 
to mention, in the firft place, the experiments, 
that I thought upon to examine this conjedture. 
And though coming to tranfcribe them out of 
fome phyfiological Adverfaria I had written in 
loofe papers, I cannot find one of the chief re
cords I had of my trials of this nature, yet the 
papers, that fcaped mifcarrying, will, I pre
fume, fuffice to -manifeft the main thing, for 
which I now alledge them. I find then among 
my Adverfaria the following narrative.

OSlober the 11 th. About ten in the morn
ing in fun-ftiiny weather, (but not without 
fleeting clouds) we took feveral forts of pa
per ftained, fome of one colour, and fome of 
another; and in a darkened room, whofe win
dow looked fouthward, we caft the beams, that 
came in at a hole about three inches and a half 
in a diameter, upon a white wall, that was pla
ced on one fide, about five foot diftance from 
them.

The white gave much the brighteft. re- 
fledlion.

The green, red, and blue being compared 
together, the red gave much the ftrongeft re- 
fledlion, and manifeftly enough alfo threw its 
colour upon the wall: the green and blue were 
fcarce difccrnable by their colours, and feemed 
to reflect an almoft equal light.

The yellow, compared with the two laft 
narped, refleded fomewhat more light.

The red and purple being compared togc- 
VoL. IL 

ther, the former manifeftly refleded a good 
deal more light.

The blue and purple compared together, 
the former foemed to refled a little more light, 
though the purple colour were more mani
feftly feen.

A Sheet of very well flecked marbled paper 
being applied as the others, did not caft any 
of its diftind colours upon the wall, nor throw 
its light upon it with an equal diffufion ; but 
threw the beams unftained and bright to this 
and that part of the wall, as if its polifli had 
given it the nanire of a fpecular body. But 
comparing it with a fheet of white paper, we 
found the refledion of the latter to be much 
ftronger, it difiufing almoft as much light to a 
good extent as the marble paper did to one 
part of the wall.

The green and purple left us fomewhat in 
fufp^nfo, which refleded the moft light; only 
the purple foemed to have fome little advan
tage over the green, which was dark in its 
kind.

Thus much I find in our above mentioned 
colledions ; among which there are alfo fome 
notes, concerning the produdion of compound
ed colours, by refledion from bodies differing- ■ 
ly coloured. And thefo notes we intended 
fhould fupply us with what we Ihould mention 
as our fecond experiment: but having loft the 
paper, that contained the particulars, and re
membering only in general, that if the ob- 
jeds, which refleded the light, were not ftrongly 
coloured and fomewhat gloffy, the refleded 
beams would not manifeftly make a compoun
ded colour upon the wall, and even then but 
very faintly ; we fhall now fay no more of that 
matter, only referving our felves to mention 
hereafter the compofition of a green, which 
we ftill retain in memory.
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their being carefully or flightly coloured, and 
divers other circumftances, may fo vary the 
events of fuch experiments as thefe, that if, 
Pyrophilus, you would build much on them» 
you muft carefully repeat them.

experiment II.

WE may add, Pyrophilus., on this occa
fion, that though a darkened room be 

generally thought requifite to make the colour 
of a body appear by refledion from another 
body, that is not one of thofe, that are com
monly agreed upon to be fpecular, (as polifhed 
metal, quickfilver, glafs, water, ^c.) yet I 
have often obferved, that when I wore doublets 
lined with fome filken fluff, that was very 
gloffy and vividly coloured, efpecially red, I 
could in an enlightened room plainly enough 
difcern thecolour upon the pure white linen, that 
came out at my fleeve, and reached to my cuffs; 
as if that fine white body were more fpecular 
than coloured and unpolifhed bodies are thought 
capable of being.

EXPERIMENT III.

WHILST we were making the newly- 
mentioned experiments, we thought 

fit to try alfo what compofition of colours 
might be made by altering the light in its pal- 
fage to the eye, by the interpofition not of per- 
feftly diaphanous bodies (that having been al
ready tried by others as well as, by us, as we 
lhall foon have occafion to take notice) but of 
femi-opacous bodies, and thofe fuch as looked 
upon in an ordinary light, and not held be
twixt it and the eye, are not wont to be dis
criminated from the reft of opacous bodies. 
Of this trial our mentioned Adverfaria prefent 
tis the following account :

Holding thefe lheets, fometimes one. 
Tometimes the other of them, before the hole 
betwixt the fun and the eye, with the coloured 
fides obverted to the fun j we found them fingle 
to be Ibmewhat tranlparent, and appear of the 
fame colour as before, only a little altered by 
the great light they were placed in : but laying 
two of them one over another, and applying 
them fo to the hole, the colours were compoun
ded as follows.

The blue and yellow fcarce exhibited any 
thing but a darker yellow, which we afcribed 
to the coarfenefs of the blue paper, and its 
darknefs in its kind. For applying the blue 

’ parts, of the marbled paper with the yellow 
paper after the fame manner, they exhibited a 
good green.

The yellow and red looked upon together 
gave us but a dark red, fomewhat (and but a 
itjjle) inclining to an orange colour.

The purple and red looked on together 
appeared more fcarlet.

The purple and yellow made an orange.
The green and red made a dark orange- 

tawny.
The green and purple made the purple ap

pear more dirty.
The blue and purple made the purple more , 

lovely, and far more deep.
The red parts of the marbled paper, looked 

upon with the yellow, appeared of a red far 
more like fcarlet than without it.

But the finenefs or coarfenefs of the papers.

EXPERIMENT IV.

Th E triangular prifmatical glafs being the 
inftrument, upon whofe efleds we may 

the moft commodioufly fpeculate the nature of 
emphatical colours, (and perhaps that of others 
too j) we thought it might be ufeful to ob
ferve the feveral refledions and refradions, 
which the incident beams of light fufler in re
bounding from it, and pafling through it. 
And this we thought might be beft done, 
not (as is ufual) in an ordinary enlightened 
room, where (by reafon of the difficulty of 
doing otherwife) even the curious have left 
particulars unheeded, which may in a conve
nient place be eafily taken notice of; but in a 
darkened room, where by placing the glals in 
a convenient pofture, the various refledions and 
refradions may be diftindly obferved ; and 
where it may appear, what beams are untinged, 
and which they are, that, upon the bodies, that 
terminate them, do paint either the primary or 
fecondary iris. In purfuance of this we did, in 
the abovementioned darkened room, make ob
fervation of no lefs than four refledions, and 
three refradions, that were afforded us by the 
fame prifm ; and thought, that, notwithftand- 
ing what was taught us by the rules of catop
tricks and dioptricks, it would not be amils to 
find alfo, by hiding fometimes one part of the 
prifm, and fometimes another, and obferving 
where the light or colour vanifhed thereupon, 
by which refledion and by which refradion 
each of the feveral places whereon the light re
bounding from, or pafling through, the prifm, 
appeared either fincere or tinded, was produ
ced. But becaufe it would be tedious, and not 
lb intelligible to deliver this in words, I have 
thought fit to refer you to the annexed fcheme, 
where the newly mentioned particulars may be 
at one view taken notice of.

EXPERIMENT V.

I Know not whether you will think it in- 
confiderable to annex to this experiment, 

that we obferved in a room not darkened, that 
the prifmabcal iris (if I may fo call it) might 
be refleded without lofing any of its feveral 
colours (for we now confider not their order) 
not only from a plain looking-glafs and from 
the calm furface of fair water, but alfo from a 
concave looking-glafs ; and that refradion did. 
as little deftroy thofe colours as refledion. For 
by"the help of a large (double convex) burn- 
ing-glafs, through which we refraded the fun
beams, we found, that one part of the iris 
might be made to appear either beyond, or on 
this fide of the other parts of the fame iris; 
but yet the fame vivid colours would appear jn 
the difplaced part (if I may fo term it) as in 
the, other. To which I lhall add, that hav- 
ii'gj by hiding the fide of the prifm, obverted 
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to the fun with an opacous body, wherein on
ly one fmall hole was left for the light to pals 
through, rtduced the prifmatical iris (caft 
upon white paper) into a very narrow compafs, 
and looked upon it through a microfcope; the 
colours appeared the fame as to kind, that they 
did to the naked eye.

EXPERIMENT VI.

IT may afford matter of fpeculation to the 
inquifitive, fuch as you, Pyrophilus., that as 
the colours of outward objedts brought in

to a darkened room do fo much depend for 
their vifibility upon the dimnefs of the light 
they are there beheld by, that the ordinary 
light of the day being freely let in upon them, 
they immediately difappear ; lb our trials have 
informed us, that as to the prifmatical iris 
painted on the floor by the beams of the fun 
trajedfed thorough a triangular glafs, though 
the colours of it appear very vivid even at 
noon-day, and in Ihun-lhiny weather, yet by 
a more powerful light they may be made to 
dilappear. For having fometimes, (in pro- 
fecution of fome conjedtures of mine not now to 
be infilled on) taken a large metalline con
cave fpeculum, and with it caft the converging 
beams of the fun upon a prifmatical iris, which 
I had caufed to be projedled upon the floor, 
I found, that the over-powerful light made the 
colours of the iris difappear. And if I fo re- 
fledled the light, as that it croffed but the mid
dle of the iris, in that part only the colours 
vanilhed or were made invifible ; thofe parts 
of the iris, that were on the right and left hand 
of the refledled light ( which feemed to divide 
them, and cut the iris afunder) continuing to 
exhibit the fame colours as before. But upon 
this we muft not now ftay to fpeculatc.

EXPERIMENT VII.’

I Have fometimes thought it worth while 
to take notice, whether or no the colours 

of opacous bodies might not appear to the eye 
fomewhat diverfified, not only by the difpo
fition of the fuperficial parts of the bodies 
themfelves, and by the pofition of the eye in 
reference to the objeft and the light, (for thefe 
things are notorious enough;) but according 
alfo to the nature of the lucid body, that fhines, 
upon them. And I remember, that in profe- 
cution of this curiofity, I obferved a manifeft 
difference in fome kinds of coloured bodies 
looked on by day-light, and afterwards by the 
light of the moon, either diredlly falling on 
tliem, or refledled upon them from a concave 
looking-glafs. But not finding at prefent, in 
my colledtions about colours, any thing fet down 
of this kind, I fhall, till I have opportunity to 
repeat them, content my felf to add what I find 
regiftered concerning colours looked on by 
candle-light, in regard that not only the expe
riment is more eafy to be repeated, but the ob- 
jedls being the fame forts of coloured paper 
laftly mentioned, the collation of the two expe
riments may help to make the conjedtures they 
will fuggeft fomewhat the lefs uncertain.

Within a few days of the time above men
tioned, divers Iheets of coloured paper, that 
had been looked upon before in the fun-fhine, 
were looked upon at night by the light of A 
pretty big candle (fnnficd;) and the changes 
that were obferved were thefe :

The yellow feemed much fainter than 
in the day, and inclinable to a pale ftraw- 
colour.

The red feemed little charged ; but feem
ed to refledt light more ftrongly than any other 
colour, (for white was none of them.)

A Fair deep green looked upon by it felf, 
feemed to be a dark blue: but being looked 
upon together with a dark blue, appeared 
greenilli; and beheld together with a yellow, 
appeared more blue than at firft.

The blue looked more like a deep pur
ple or murray, than it had done in the day
light.

The purple feemed very little altered.
The red looked upon with the yellow 

made the yellow look almoft like brown cap
paper.

JV. 3. The caution fubjoined to the third 
experiment is alfo applicable to this.

experiment viir.

BU T here I muft not omit to fubjoin, that 
to fatisfy our felves, whether or no the! 

light of a candle were not made unfincefe, and 
as it were tinged with a yellow colour, by thd 
ad mixtion of the corpufcles it alTumes from its 
fuel i we did not content ourfelves with what 
appears to the naked eye, but taking a pretty 
thick rod or cylinder (for thin pieces would 
not ferve the turn) of deep blue glals, and 
looking upon the candle’s flame at a convenient 
diftance through it, we perceived, as we ex- 
pedled, the flame to look green: which, as 
we often note, is the colour wont to emerge 
from the compolition of opacous bodies, which 
were apart one of them blue, and the othef 
yellow. And this perchance may be the main 
reafon of that, which Ibme oblerve, that a lheef 
of very white paper being looked upon by 
candle-light, it is not eafy at firft to difcern it 
from a light yellow or lemon colour ; white 
bodies (as we have elfewere obferved) having 
more than thofe, that are otherwife coloured, 

• of a fpecular nature ; in regard that though 
they exhibit not funlefs they be polilhed) the 
lhape of the luminary, that ftiines on them, yet 
they refledl its light more fincere and un
troubled, by either lhades or refradions, than 
bodies of other colours, (as blue, or green, of 
yellow, or the like.)

EXPERIMENT IX.

WE took a leaf of fuch foliated gold, aS 
apothecaries are wont to gild their pills 

with J and with the edge of a knife, (lightly 
moiftened by drawing it over the furface of the 
tongue, and afterwards) laid upon the edge 
of the gold leaf, we lb fallened it to the knife, 
that being held againft the light, it continued 
extended like a little flag. This leaf being held
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Very near the eye, and obverted to the light, 
appeared fo full of pores, that it feemed to 
have fuch a kind of tranfparency, as that of a 
fieve, or a piece of cyprefs, or a love-hood ; 
but the light that palfed by thefe pores was in 
its pafliiges fo tempered with fhadow, and 
modified, that the eye difcerned no more a 
golden colour, but a greenifh blue. And for 
others fatisfadion, we did in the night look 
upon a candle through fuch a leaf of gold ; and 
by trying the effeft of feveral proportions of 
diftance betwixt the leaf, the eye and the light, 
we quickly hit upon fuch a pofition for the 
leaf of gold, as that the flame, looked on 
through it, appeared of a greenifh blue, as 
we have feen in the day-time. The like expe
riment tried with a leaf of filver fucceeded not 
well.

EXPERIMENT X.

WE have have fometimes found in the 
fhops of our druggifts a certain wood, 
which is there called Lignum Nepbriticum, be

caufe the inhabitants of the country, where it 
grows, are wont to ufe the infufion of it made 
in fair water againft the ftone of the kidneys. 
And indeed an eminent phyfician of our ac
quaintance, who has very particularly inquired 
into that difeafe, affures me, that he has found 
fuch an infufion one of the moft effedual re
medies, which he has ever tried againft that 
formidable difeafe. The ancienteft account I 
have met with of this Ample, is given us by the 

Nicolaus experienced Monardes in thefe words : Nobis^ 
Monardes fays he. Nova Hifpania mittit quoddam lignigenus 

ctijds ufus jam diu receptus 
regionibus ad renum vitia, urina 

cap. 27. dijficultates ac arenulas pellendas. Fit autem 
hoc ratione -, lignum ajjulatim & minutim con- 
cifum in UmNdiffima aqua fontana maceratur^ 
inque ea relinquitur, donee aqua d bibentibus ab- 
fumpta fit i diniidia bora pojl inje^um lignum 
aqua cuiruleum colorem contrabit^ qui fenftm in- 
tenditur pro temporis diuturnitatCy tametji lig
num candidumft. This wood, Pyropbilus., tiaz'j 
afford us an experiment, which, befides the 
Angularity of it, may give no fmall afliftance 
to an attentive confiderer towards the 4^e- 
teiftion of the nature of colours. The experi
ment, as we made it, is this: Take Lignum Ne- 
phriticum, and with a knife cut it into thin 
fl ices ; put about a handful of thefe flices in
to two, three or four pound of the pureft 
fpring-water; let them infule there a night j 
but if you be in hafte, a much Ihorter time may 
fuffice. Decant this impregnated water into a 
clear glafs phial; and if you hold it direcftly be
tween the light and your eye, you lhall fee it 
wholly tindfed, (excepting the very top of the 
liquor, wherein you will fometimes difcern 
alky-coloured circle) with an almoft golden 
colour, uniefs your infufion have been made 
too ftrong of the wood j for in that cafe it will 
againft the light appear fomewhat dark and 
rcddifti, and requires to be diluted by the ad
dition of a convenient quantity of water. 
But if you hold this phial from the light, 
fo that your eye be placed betwixt the win-
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dow and the phial, the liquor will appear of 
a deep and lovely ceruleous colour, of which 
alfo the drops, if any be lying on the oiit- 
fide of the glafs, will feem to be very* per- 
feftly. And thus far we have tried the experi
ment, and found it to fucceed even by the light 
of candles of the larger fize. If you fo hold 
the.phial over againft your eyes, that it may 
have a window on one Ade of it, and a dark 
part of the room both before it and on the o- 
ther fide, you lhall fee the liquor partly of a 
b'ueilh and partly of a golden colour. If turning 
your back to the window, you pour ov.t fome 
of the liquor towards the light and towards 
your eyes, it will feem at the coming out of 
the glafs to be perfeftly ceruleous ; but when 
it is fallen down a little way, the drops may 
feem particoloured, according as the beams of 
light do more or lefs fully penetrate and illu- 
ftrate them. If you take a bafon about half 
full of water, and having placed it fo in the 
fun-beams Ihining into a room, that one part 
of the water may be freely illuftrated by the 
beams of light, and the other part of it dark- 
ned by the lhadow of the brim of the bafon ; 
if then, I fay, you drop of our tinfture, made 
fomewhat ftrong, both into the lhaded and illu
minated parts of the water, you may by look
ing upon it from feveral places, and by a 
little agitation of the water, obferve divers 
pleafing phaenomena, which were tedious to 
particularize. If you pour a little of this tin- 
tture upon a flieet of white paper, fo as the 
liquor may remain of fome depth upon it, you 
may perceive the neighbouring drops to be 
partly of one colour, and partly of the other, 
according to the pofition of your eye in refe
rence to the light when it looks upon them j 
but if you pour off the liquor, the paper will 
feem dyed of an almoft yellow colour. And if 
a lheet of paper with fome of this liquor in it 
be placed in a window where the fun-beams 
may Ihine freely on it, then if you turn your 
back to the fun and take a pen or fome fuch 
flender body, and hold it over-thwart betwixt 
the fun and the liquor, you may perceive, that 
the ftiadow projedfed by the pen upon the 
liquor will not all of it be a vulgar and dark, 
but in part a curioufly coloured lhadow i that 
edge of it, which is next the body that makes 
it, being almoft of a lively golden colour, and 

, die remoter verge of a ceruleous one.
These and other phasnomena, which I have 

obferved in this delightful experiment, divers 
of my friends have looked upon not without 
fome wonder; and I remember an excellent o- 
culift, finding by accident in a friend’s chamber 
a fine phial full of this liquor, which I had 
given that friend, and having never heard any 
thing of the Experiment, nor having any body 
near him, that could tell him what this ftrange 
liquor might be, was a great while apprehen- 
five, as he prefently after told me, that fome 
ftrange new diftemper was invading his eyes. 
And I confefs, that the unufualnefs of the phae- 
nomena made me very follicitous ^o find out 
the caufe of this experiment 5 and though I 
am far from pretending to have found it, yet 
my inquiries have, I fuppofe, enabled me to 

give

    
 



of COLOURS.
give fuch hints, as may lead your greater 
fagacity to the difcovery of the caufe of this 
wonkier. And firft finding that this tinc
ture, if it were too copious in the water, 
kept the colours from being fo lively, and 
their change from being fo difcernable, and 
finding alfo that the impregnating virtue of this 
wood did by its being frequently infilled in new 
water by degrees decay ■, I conjedlured that the 
tinfture afforded by the wood muft proceed 
from fome fubtiler parts of it drawn forth by 
the water, which fwimming to and fro in it, 
did fo modify the light, as to exhibit fuch and 
fuch colours: and becaufe thefe fubtile parts 
were fo eafily foluble even in cold water, I 
concluded that they muft abound with faits, 
and perhaps contain much of the effential fait, 
as the chymifts call it, of the wood. And to 
try whether thefe fubtile parts were volatile e- 
nough to be diftilled, without the diffolution 
of their texture, I carefully diftilled fome of 
the tinfted liquor in very low veffels, and the 
gentle heat of a lamp furnace; but found all 
that came over to be as limpid and colourlefs 
as rock-wat^r, and the liquor remaining in the 
veffel to be fo deeply ceruleous, that it re
quired to be oppofed to a very ftrong light to 
appear of any other colour. I took likewife 
a phial with fpirit of wine, and a little fait of 
hartftiorn, and found that there was a certain 
proportion to be met with betwixt the liquor 
and the fait, which made the mixture fit to 
exhibit fome little variety of colours not ob- 
fervable in ordinary liquors, as it was varioufty 
direfted in reference to the light and the eye; 
but this change of colour was very far Ihort 
from that which we had admired in our tinc
ture. But however, I fufpedled that the ting
ing particles did abound with fuch faits, whofe 
texture, and the colour fpringing from it, 
would probably be altered by piercing acid 
faits, which would in likelihood either make 
fome difiipation of their parts, or affociate 
themfelves to the like bodies, and either way 
alter the colour exhibited by them-, whereupon 
pouring into a fmall phial, full of impregnated 
water, a very little fpirit of vinegar, J found 
that, according to my expeftation, the cerule
ous colour immediately vanifhed, but was de
ceived in the expedlation I had, that the gol
den colour would do fo too ; for, which way 
Ibever I turned the phial, either to or from the 
light, I found the liquor to appear always of a 
yellowilTi colour and no other. Upon this I 
imagined that the acid faits of the vinegar hav
ing been able to deprive the liquor of its ceru
leous colour, a fulphureous fait being of a con
trary nature, would be able to mortify the la- 
line particles of vinegar, and deftroy their ef- 
feds; and accordingly having placed my felf 
betwixt the window, and the phial, and in
to the fame liquor dropt a few drops of oil of 
tartar per deliquium, (as chymifts call it) I ob- 
lerved with pleafure, that immediately upon 
the diffufion of this liquor, the impregnated 
water was reftored to its former ceruleous co
lour and this liquor of tartar being very pon
derous, and falling at firft to the bottom of the 
phial, it was eafy to obferve that for a litt;le
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while the lower part of rhe liquor appeared 
deeply ceruleous, whilft all the upper part re
tained its former yellownefs, which it immedi
ately loft as foon as either agitation or time had 
made a competent diffufion of the liquor of 
tartar through the body of the former tindure i 
and this reftored liquor did, as it was looked 
upon againft or from the light, exhibit the 
fame phtcnomena as the tinded water did, be
fore either of the adventitious liquors was 
poured into it.

Having made, Pyrophilus^ divers trials 
upon this nephritick wood, we found mention 
made of it by the induftrious Jeluit Kireherus, 
who having received a cup turned of it from 
the Mexican pfocurator of his fociety, has pro
bably received alfo from him the information 
he gives us concerning that exotick plant -, and 
therefore partly for that reafon, and partly be
caufe what he writes concerning it, does not 
perfedly agree with what we have delivered, 
we fhall not fcruple to acquaint you in his own 
words, with as much of what he writes con
cerning our wood, as is requifite to our prefent 
purpofe. Hoc loco (fays he) neutiquam emit- Kircher, 
tendum duximus quoddam ligni candtdi Mexicani 
genuSy quod indigence Coalle fs? ‘Tlapazatli "vocantj^^^f 
quod etfi experientia bucufque non niji cceruleo a- jjj, 
quam colore lingere docuerit., nos tamen cqntinua^n. 3. 
experientia invenmus id aquam in omne colorum 
genus transformarCy quod merito cuipiam para- 
doxum videri poffet; ligni frutex grandiSy ut 
aiunty non rarb in molem arboris excrefcit, trun- 
cus illius efl cra^fluSy enodis, inflar piri arboris, 
folia ciceris foliis, aut rutce baud abfimilia, fla
res exigui, oblongi, lutei fpicatim digefli-, eft 
frigida humida planta, licet parum recedat d
medio temperamento. Hujus itaqu^ defcriptcs ar
boris lignum inpoculum efformatum, aquam eidem 
infufam primo in aquam intenfe ccsruleam, colors 
floris buglojfce, tingit, quo diutius in eo ftete- 
rit, tanto intenfiorem colorem acqulrit. Hanc 
igitur aquam Ji vitriee fphcerce infuderis, lucique 
expofueris, ne ullum quidem coerulei coloris vefti- 
gium apparebit, fed inftar aquce puree putce fon- 
tance limpidam claramque afpicientibus fe prabe- 
bit.' Porro ft banc pbialam vitream vetjus lo
cum magis umbrofum direxeris, totus humor gra- 
tijflmum virorem referet; ft adhuc umbrojiaribus 
locis, fubrubrum, ift ftc pno rerum ebyediarum 
conditions, mirum didlu, colorem mutabit; in ’

* tenebris ve> b vel in vafe opaco poftta, cceruleum 
colorem fuum refumet.

In this palfage we may take notice of the 
follbwing particulars. And firft, he calls it a 
white Mexican wood, whereas (not to men
tion that Monardes informs us that it is brought 
out of Nova Hifpania} the wood that we have" 
met with in feveral places, and employed as 
Lignum Nephriticum, was not white, but for 
the moft part of a much darker colour, not 
unlike that of the fadder coloured wood of 
juniper. It is true, that Monardes himfelf 
allb fays, that the wood is white j and it is af
firmed, that the wood which is of a ladder co
lour is adulterated by being imbued with the 
tindfure of a vegetable, in whofe decodlion it'is 
fteeped. But having purpofely inquired of the 
eminenteft of our Englifti druggifts, he per-
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emptorily denied it. And indeed, having 
confidered fome of the faireft round pieces of 
this wood that I could meet with in thefe parts, 
I had opportunity to take notice that in one or 
two of them it was the external part of the 
wood that was white, and the more inward part 
that was of the other colour; the contrary of 
which would probably have appeared, if the 
wood had been adulterated after the aforemen
tioned manner. And I have at prefent by me 
a piece of fuch wood, which for about an inch 
next the bark is white,-and then, as it were, 
abruptly paffes to the abovementioned colour; 
and yet this wood, by the tincture it afforded 
us in water, appears to have its coloured part 
genuine enough : for as for the*white part, it

• appears, upon trial of both at once, much lefs 
enriched with the tingent property.

Next, whereas our author tells us, that the 
infufion of this wood expofed in a phial to the 
light, looks like fpring-water, in which, he 
af terwards adds, that there is no tincture to be 
feen in it; our obfervation and his agree not: 
for the liquor which oppofed to the darker 
part of a room exhibits a fky-colour, did con- 
ftantly, when held againft the light, appear 
yellowifh or reddifh, according as its tincture 
was more dilute or deep; and then, whereas 
it has been already faid, that the ceruleous co
lour was by acid faits abolifhed, this yellowifh 
one furvived without any confiderable altera
tion, fo that unlefs our author’s words be ta
ken in a very limited fenfe, we muft conclude, 
that either his memory mifinformed him, or 
that his white nephritick wood, and the fad- 
der coloured one which we employed, were not 
altogether of the fame nature. What he men
tions of the cup made of Lignum Nephriticum, 
we have not had opportunity to try, not hav
ing been able to procure pieces of that wood 
great enough, and otherwife fit to be turned 
into cups ; but as for what he fays in the title 
of his experiment, that this wood tinges the 
water with all forts of colours, that is much 
more than any of thofe pieces of nephritick 
wood that we have hitherto employed, was able 
to make good ; the change of colours difeern- 

■ able in a phial full of water, impregnated by 
any of them, as it is direfted towards a place 
more lightfome or obfeure, being far from af-
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intermediate colours produced by the differing 
degrees, and odd mixtures of light and fhade.

By all this you may fee, Pyrophilus,, the 
reafonablencfs of what we elfewhere had occa< 
fion to mention, when we have divers times 
told you, that it is ufeful to have new experi
ments tried-over again, though they were, at 
firft, made by knowing and candid men; fuch 
reiterations of experiments commonly exhibit
ing fome new phaenomena, detefting fome mif- 
take or hinting fome truth, in reference to 
them, that was not formerly taken notice of. 
And fome of our friends have been pleafed to 
think, that we have made no unufeful addition 
to this experiment, by flrewing a way, how in 
a moment our liquor may be deprived of its 
bluenefs, and reftored to it again by the affu
fion of a few drops of liquors, which have nei
ther of them any colour at all of their own. 
And that which deferves fome particular won
der, is, that the ceruleous tindture of our 
wood is fubjedt by the former method to be 
deftroyed or reftored, the yellowifh or rcddifli 
tindture continuing what it was. And that you 
may fee, that faits are of a confiderable ufe in 
the ftriking of colours, let me add to the ma
ny experiments which may be afforded us to 
this purpofe by the dyers trade, this obferva
tion ; that as far as we have hitherto tried, 
thofe liquors in general that are ftrong of acid 
faits have the power of deftroying the bluenefs 
of the infufion of our wood, and thofe liquors 
indiferiminately that abound with fulphureous 
faits (under which I comprehend the urinous 
and volatile faits of animal fubftances, and the 
alcalizate or fixed faits that are made by inci
neration) have the virtue of reftoring it.

A Corollary Tenth Experiment.

That this experiment, Pyrophilus,, may 
be as well ufeful as delightful to you, I 

muft mind you, Pyrophilus^ that in the newly 
mentioned obfervation, I have hinted to you 
a new and eafy way of difeovering in many li
quors (for I dare not fay in all) whether it be 
an acid or fulphureous fait, that is predomi
nant ; and that fuch a difoovery is oftentimes 
of great difficulty, and may frequently be of 
great ufe, he that is not a ftranger to the va- 

fording a variety anfwerable to fo promifing a rious properties and effefts of faits, and of how 
title. And as for what he tells us, that in the 
dark the infufion of our wood will refume a 
ceruleous colour, I wifh he had informed us 
how he tried it.

But this brings into my mind, that having 
fometimes, for curiofity fake, brought a round 
phial with a long neck filled with the tincture 
of Lignum Nephriticum into the darkened 
room already often mentioned, and holding it 
fometimes in, fometimes near the fun-beams 
that entered at the hole, and fometimes partly 
in them, and partly out of them, the glafs be
ing held in feveral poftures, and looked upon 
from feveral neighbouring parts of the room, 
difclofed a much greater variety of colours 
than in ordinary enlightened rooms it is wont to 
do; exhibiting, befides the ufual colours, a 
red in fome parrs, and a green in others, befides

great moment it is to be able to diftinguifh 
their tribes, rpay readily conceive. But to pro
ceed to the way of trying other liquors by an 
infufion of our wood, take it briefly thus. Sup- 
pofe I have a mind to try whether I conjedure 
aright, when I imagine that allom, though it 
be plainly a mixt body, does aboupd rather 
with ’acid than fiilphureous fait: To fatisfy 
my felf herein, I turn my back to the light, 
and holding a fmall phial full of the tindture of 
Lignum Nephriticum^ which, looked upon in 
that pofition, appears ceruleous, I drop in
to it a little of a ftrong folution of allom 
made in fair water; and finding upon the 
affufion and Ihaking of this new liquor, that 
the bluenefs formerly confpicuous on our tinc
ture does prefently vanifh, I am thereby in
cited to fuppofe, that the fait predominant in 

allom
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allom belongs. to the family of four faits. 
But if on the other fide I have a mind to ex
amine whether or no I rightly conceive that 
fak of urine, or of hartlhorn is rather of a 
faline fulphureous (if I may fofpeak) than of 
an acid nature, I drop a little of the faline 
Ipirit of either into the nephritick tindlure, 
and finding that the ceruleous colour is rather 
thereby deepned than deftroyed, I ctJledt that 
the faits, which conftitute, thefe fpirits, are 
rather fulphureous than acid. And to fatisfy 
my felf yet farther in this particular, I take a 
fmall phial of frelh tincture, and placing both 
it and my felf in reference to the light as for
merly, I drop into the infufion juft as much 
diftilled vinegar, or other acid liquor as will 
ferve to deprive it of its bluenefs, (which a few 
drops, if the four liquor be ftrong, and phial 
fmall, will fuffice to do ;) then without chang
ing my pofture, I drop and fliake into the 
fame phial a fmall proportion of fpirit of 
hartftiorn or urine, and finding that upon this 
affufion the tindture immediately recoversits 
ceruleous colour, I am thereby confirmed in 
my former opinion, of the fulphureous nature 
of thefe faits. And fo, whereas it is much 
doubted by fome modern chymifts to what fort 
of fait, that which is predominant in quick
lime belongs, we have been perfuaded to refer 
it rather to lixiviate than acid faits; by having 
obferved, that though an evaporated infufion 
of it will fcarce yield fuch a fair, as afties and 
other alcalizate bodies are wont to do, yet if 
we deprive our nephritick tinfture of its blue
nefs by juft fo much diftilled vinegar as is re
quifite to make that colour vanifti, the lixivium 
of quick-lime will immediately upon its affu
fion recall the baniftied colour, but noq fo 
powerfully as either of the fulphureous liquors 
formerly mentioned. And therefore I allow 
my felf to guefs at the ftrength of the liquors 
examined by this experiment, by the quantity 
of them which is fufficient to deftroy or reftore 
the ceruleous colour of our tinfture. But 
whether concerning liquors, wherein neither 
acid nor alcalizate faits are eminently predomi
nant, our tindlure will enable us toconjeclure any 
thing more than that fuch faits are not predomi
nant in them, Itake not upon me to determine 
here, but leave to further trial; for I find not 
that fpirit of wine, fpirit of tartar freed from 
acidity, or chymical oil of turpentine, (al
though liquors which muft be conceived very 
faline, if chymifts have, w’hiCh is here no place 
to difpute, rightly afcribed taftes to the faline 
principle of bodies,) have any remarkable 
power either to deprive our tindlure of its 
ceruleous colour, or reftore it, when upon 
the affufion of fpirit of vinegar it has dif- 
appeared.

EXPERIMENT XL

An D here I muft not omit, Pyrophilus^ 
to inform you, that we can ftiew you 

even in a mineral body fomething that may 
feem very near ot kin to the changeable qua
lity of the tindure of Lignum Nephriticum ;
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for we have feveral flat pieces of glafs, of the 
thicknefs of ordinary panes for windows, one 
of which being interpofed betwixt the eye and 
a clear light, appears of a golden colour, not 
much unlike that of the moderate tindure of 
our wood ; but being fo looked upon as that 
the beams of light are not fo much trajecled 
through it as refleded from it to the eye, that 
yellow feems to degenerate into a pale blue, 
Ibmewhat like that of a turquoife. And that 
which may alfo appear ftrange, is this, that if 
in a certain pofture you hold one of thefe plates 
perpendicular to the horizon, fo that the fun
beams fhine upon half of it, the other half 
being ftiaded, you may fee that the part fhined 
upon will be of a much diluter yellow than the 
ftiaded part, which will appear more richly 
coloured ; and if you alter the pofture of the 
glafs, fo that it be not held perpendicular, but 
parallel in reference to the horizon, you may 
fee, (which perhaps you will admire) the 
ftiaded part look of a golden colour, but the 
other that the fun ftiines freely on, will appear 
confiderably blue, and as you remove any part 
of the glafs thus held horizontally into the fun
beams or ftiade, it will in the twinkling of an 
eye feem to pafs from one of the above men
tioned colours to the other; the fun-beams tra- 
jeded through it upon a ftieet of white-paper 
held near it, do colour it with yellow, fome
what bordering upon a red, but yet the glafs 
may be fo oppofed to the fun, that it may up
on paper projed a mixed colour here and there 
more inclined to yellow, and here and there 
more to blue. The other phsenomena of this 
odd glafs, I fear it would be fcarce worth 
while to record ; and therefore I fhall rather ad- 
vertife you, firft, that in the trying of thefe 
experiments with it, you muft take notice that 
one of the fides has either alone, or at leaft prin
cipally, its fuperficial parts difpofed to the re
fledion of the blue colour above named, and 
that therefore you milft have a care to keep 
that fide neareft to the eye. And next, that 
we have our felves made glaffes not unfit to ex
hibit an experiment not unlike that I have been 
fpeaking of, by laying upon pieces of glafs 
fome very finely foliated filver, and giving it 
bydegrees a much ftronger fire than is requifite ’ 
or ufual for the tinging of glaffes of other co
lours. And this experiment, not to mention

• that it was made without a furnace, in which 
artificers that paint glafs are wont to be very 
curious, is the more confiderable, becaufe, that 
though a fkilful painter could not deny to me 
that it was with filver he coloured his glaffes 
yellow; yet he told me, that when to burn 
them (as they Ipeak) he lays on the plates of 
glafs, nothing but a calx of filver calcined 
without corrofive liquors, and tempered with 
fair water, the plates are tinged of a fine yellow 
that looks of a golden colour, which part fo
ever of it you turn to or from the light; 
whereas (whether it be what an artificer would 
call over-doing, or burning, or elfe the im- 
ploying the filver crude that makes the diffe
rence) we have found more than once, that 
fome pieces of glafs prepared as we have re

lated.
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EXPERIMENT XIII.lated, though held agiSnft the light they ap

peared of a tranfparent yellow, yet looked on 
with one’s back' turned to the light, they exhi
bited an untranfparent blue.

EXPERIMENT XII,

IF you will allow me, Pyrophilus^ for the 
avoiding of ambiguity, to imploy the word 
pigments, to fignify fuch prepared materials 

(as cochineal, vermilion, orpiment,) aspainters, 
dyers, and other artificers make ufe of to 
impart or imitate particular colours; I fhall be 
the better underftood in divers paflages of the 
following papers, and particularly when I tell 
you, that the mixing of pigments being no in- 
confiderable part of the painters art, it may 
feem an incroachment in me to meddle with it. 
But I think I may eafily be excufed (though I 
do not altogether pafs it by) if I reftrain my 
felf to the making of a tranfient mention of 
fome few of their practices about this matter j 
and that only fo far forth, as may warrant me 
to obferve to you, that there are but few Am
ple and primary colours (if I may fo call them) 
from whofe various compofitions all the reft do 
as it were refult. For though painters can imi
tate the hues (though not always the fplendor) 
of thofe almoft numberlefs differing colours 
that are to be met with in the works of nature, 
and of art, I have not yet found, that to ex
hibit this ftrange variety they need imploy any 
rhore than white, and black, and red, and 
blue, and yellow ; thefe five, variouffy com
pounded, and (if I may fo fpeak) decom
pounded, being fufficient to exhibit a variety 
and number of colours, fuch, as thofe that are 
altogether ftrangers to the painters pallets, can 
hardly imagine.

Thus (for inftance) black and white dif- 
feringly mixed, make a vaft company of ligh
ter and darker greys.

Blue and yellow make a huge variety of 
greens.

Red 
Red 

tion.
Red

and by thefe fimple compofitions again com
pounded among themfelves, the fkilful pain
ter can produce what kind of colour he pleafes, 
and a great many more'than we have yet' 
names for. But, as I intimated above, it is 
not my defign to profecute this fubjedt, though 
I thought it not unfit to take fome notice of it, 
becaufe we may hereafter have occafion to make 
ufe of what has been now delivered, to illu- 
ftrate the generation of intermediate colours ; 
concerning which we muft yet fubjoin this 
caution, that to make the rules about the emer
gency of colours fit to be relied upon, the 
corpufcles whereof the pigments confift muft 
be fuch as do notdeftroy one another’s texture; 
for in cafe they do, the produced colour may 
be very different from that which would refult 
from the mixture of other harmlels pigments 
of the fame colours, as I fhall have occafion to 
fhew ere long.

and yellow make orange tawny, 
with a little white makes a carna-

withan eye of blue, makes a purple ;

IT may alfo give much light to an inquirer 
into the nature of colours, to know that 
not only in green, but in many (if not all) o- 

ther colours, the light of the fun pafling through 
diaphanous bodies of differing hues may be 
tinged of the fame compound colour, as if it 
Came from fome painters colours of the fame 
denomination, though this later be exhibited 
by refledion, and be (as the former experi
ment declares) manifeftly compounded of ma
terial pigments. Wherefore to try the com- 
pofition of colours by trajedion, we provided 
feveral plates of tinged glafs, which being laid 
two at a time, one on the top of another, the 
objed looked upon through them both, ap
peared of a compounded colour, which agrees 
well with what we have obferved in the fecond 
experiment, of lookingagainft thelight through 
differingly coloured papers. But we thought 
the experiment would be more fatisfadory, if 
we procured the fun-beams to be fo tinged in 
their pafTagc through plates of glafs, as to 
exhibit the compounded colour upon a fheet of 
white paper. And though by reafon of the 
thicknefs of the glaffes, the effed was but 
faint, even when the fun was high and fhined 
forth clear, yet, we eafily remedied that by 
contrading the beams we caft on them by 
means of a convex burning-glafs, which, where 
it made the beams much converge, increafed 
the light enough to make the compounded 
colour very manifeft upon the paper. By this 
means we obferved, that the beams trajeded 
through blue and yellow compofed a green ; 
that an intenfe and moderate red did with 
yellow make differing degrees of faffron, and 
orange-tawny colours; that green and blue 
made a colour partaking of both, fuch as that 
which fome Latin writers call Pa^jor.aceus; that 
red and blue made a purple; to which we might 
add other colours, that we produced by the 
combinations of glalfes differingly tinged, but 
that’I want proper words to exprefs them in 
our language, and had not, when we made the 
trials, the opportunity of confulting with a 
painter, who perchance might have fupplied 
me with fome of the terms I wanted.

I Know not whether it will be requifite to 
fubjoin on this occafion, what I tried concern
ing refledions from coloured glaffes, and o- 
ther tranfparent bodies; namely, that having 
expofed four or five forts’ of them to the fun, 
and caft the refleded beams upon white paper 
held near at hand, the light appeared not ma
nifeftly tinned, but as if it had been refleded 
from the impervious parts of a colourlefs glafs; 
only -that refleded from the yellow was here and 
there ftained with the fame colour, as if thofe 
beams were not all refleded from the fuper
ficial, but fome from the internal parts or the 
glaf^; upon which occafion you may take notice, 
that a fkilful tradefman, who makes fuch 
coloured glafs, told me, that whereas the red 
pigment was but fuperficial, the yellow pene
trated to the very midft of the plate. But for 
further fatisfadion, nOt having the opportunity 

to 

    
 



to foliate thofe plates, and fo turn them 
into looking-glaffes, we foliated a plate of 
Mvfiovy glafs, and then laying on it a little 
tranfparent varnifh of a gold colour, we ex
pofed it to the fun-beams, fo as to caft them 
upon a body fit to receive them; on which the 
refleded light' appearing, as we expeded, 
yellow, manifefted that rebounding from the 
fpecular part of the felenitis, it was tinged in 
its return with the colour of the tranfparent var
nifh through which it pafTed.

EXPERIMENT XIV.

After what we have faid of the com- 
pofition of colours, it will now be fea

fonable to annex fome experiments that we 
made in favour of thofe colours, that are taught 
in the fchools not to be real, but only apparent 
and fantaftical; for we found by trials, that 
thefe colours might be compounded, both with 
true and liable colours, and with one another, 
as well as unqueftionably genuine and lafting 
colours, arid that the colours refulting from 
fuch compofitions, would refpedively deferve 
the fame denominations.

For firft, having by the trajedion of the 
fun-beams through a glafs prifm thrown an iris 
on the floor, I found that by placing a blue 
glafs at a convenient diftance betwixt the 
prifm and the iris, that part of the iris that 
was before yellow, might be made to appear 
green, though not of a grafs green, but of one 
more dilute and yellowifh. And it feems not 
improbable, that the narrow greenifh lift (if I 
may fo call it) that is wont to be feen between 
the yellow and blue parts of the iris, is made 
by the confufion of thofe two bordering co
lours.

Next, I found, that though the want of a 
fufficient livelinefs in either of the compound
ing colours, or a light error in the manner of 
making the following trials, was enough to 
render fome of them unfuccefsfal, yet, when 
all neceffary circumftances were duly obfer
ved, the event wag anfwerable to our ex- 
pedation and defire.

And (as I formerly noted) that red and 
blue compound a purple, fo I could produce 
this laft named colour, by calling at fome di
ftance from the glafs the blue part of the prif
matical iris (as I think it may be called for di- 
ftindion fake) upon a lively red, (or elfe the 
experiment fucceeds not fo well.) And I remem
ber, that fometimes whep I tried this upon a 

. piece of red cloth, that part of the iris which 
would have been blue, (as I tried by covering 
Ithatpartofthe cloth with a piece of white paper) 
and compounded with the red, wherewith, the 
cloth was imbued before, appeared of a fair 
purple, did, when I came to view it near at 
hand, look very oddly, as if there were fome 
ftrange refledion or refradion, or both, made 
in the hairs of which that cloth was com- 
pofed.

Casting likewife the prifmatical iris upon 
a very vivid blue, I found that part of it, 
which would elfe have been the yellow, ap
pear green. (Another fomewhat difering trial.
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and yet fit to confirm this, you will find in 
the fifteenth experiment.)

But it mayfeem fomewhatmore ftrange, that 
though the prifmatical iris being made by the 
refradlion of light through a body that has no 
colour at all, muft, according to the dodlrine 
of the fchools, confift of as purely emphatical 
colours as may be, yet even thefe may be com
pounded with one another, as well as real co» 
lours in the groffeft pigments. For I took at 
once two triangular glaffes, and one of them 
being kept fixt in the fame pofture, that the 
iris it projedled. on the floor might not waver, 
I caft on the fame floor another iris with the o- 
ther prifm, and moving it to and fro to bring 
what part of the fecond iris I pleafed, to fall 
upon what part of the firft I thought fit, we 
did fometimes (for a fmall error fuffices to 
hinder the fuccefs) obtain by this means a 
green colour in that part of the more ftable 
iris, that before was yellow, or blue; and fre
quently by catting thofe beams, that in one of 
the iris's made the blue upon the red parts of 
the other iris, we were able to produce a love
ly purple, which we can dettroy or recom- 
pofe at pleafure, by fevering and re-approach
ing the edges of the two iris’s.

EXPERIMENT XV.

ON this occafion, Pyrophilus.) I lhall add, 
that finding the glafs prifm to be the 

ul'efulleft inftrument men have yet employed 
about the contemplation of colours, and con
fidering that prifms,' hitherto in ufe, are made 
of glafs tranfparent and colourlefs, I thought it 
would not be amifs to try, what change the fu- 
perindudion of a colour, without the deftruc- 
tion of the diaphaneity, would produce in the 
colours exhibited by the prifm. But being 
unable t6 procure one to be made of coloured 
glals, and fearing alfo that if it were not care
fully made, the thicknefs of it would render 
it too opacous, I endeavoured to fubftitute one 
made of clarified rofin, or of turpentine brought 
(as I elfewhere teach) to the confiftence of a 
tranfparent gum. But though thefe endea
vours were not wholly loft, yet we found it lb 
difficult to give thefe materials their true lhape, - 
that we chofe rather to varnilh over an ordi
nary prifm with fome of thofe few pigments 
ihat are to be had tranfparent j as accordingly 
we did firft with yellow, and then with red, or 
rather crimfon, made with lake tempered with 
a convenient oil i and the event was, that for 
want of good tranfparent colours (of which you 
know there are but very few) both the yellow 
and the red made the glafs fo opacous, (though 
the pigment were laid on but upon two fides 
of the glafs, no more being abfolutely neceft 
fary) that unlels I looked upon an enlightened 
window, or the flame of a candle, or Ibme 
other luminous or very vivid objedl, I could 
fearce difeern any colours at all, efpecially when 
the glafs T^as covered with red. But when I 
did look on fuch objedls, it appeared (as I ex- 
pedted) that the colour of the pigment had 
vitiated or drowned fome of thofe which the 
prifm would, according to its wont, have exhi- 
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lour of that mixture whereof they are the ingtx^ 
dients, is very well worth our attentive obfer-< 
vation, as being of good ufe both fpeculative ' 
and pradtical: for much of the mechanical ufe 
of colours among painters and dyers doth de
pend upon the knowledge of what colours may 
be produced by the mixtures of pigments fo 
and fo coloured. And (as we lately intimated) 
it is of advantage to the contemplative Natu- 
ralift, to know how many and which colours 
are primitive (if I may fo call them) and 
Ample, becaufe it both eafes his labour by con
fining his moft follicitous inquiry to a fmall 
number of colours upon which the reft depend, 
and affifts him to judge of the nature of parti
cular compounded colours, by lhewing him, 
from the mixture of what more Ample ones, 
and of what proportions of them to one ano
ther, the particular colour to be confidered 
does refult. But becaufe, to infift on the pro
portions, the manner and the effeds of fuch 
mixtures, would oblige me to confider a greater 
part of the painter’s art and dyer’s trade, than 
I am well acquainted with, I confined my felf 
to make trial of feveral ways to produce green, 
by the compofition of blue and yellow ; and 
lhall in this place both recapitulate moft of the 
things I have dilperfedly delivered already con
cerning that fubjeft, and recruit them.

And firft; whereas painters (as I noted a- 
bove) are wont to make green by tempering 
blue and yellow, both of them made into a 
foft confiftence, with either water or oil, or 
fome liquor of kin to one of thofe two, ac
cording as the pidure is to be drawn with thofe 
they call water-colours, or thofe they term oil
colours ; I found, that by chufing fit ingredi
ents, and mixing them in the form of dry 
powders, I could do, what I could not if the 
ingredients were tertipered up with a liquor; 
but the blue and yellow powders muft not on
ly be finely ground, but fuch as that the cor
pufcles of the one may not be too unequal to 
thofe of the other, left by their difpropor- 
tionate minutenefs the fmaller cover and hide 
the greater. We ufed with good fuccefs a 
flight mixture of the fine powder of bife, 
with that of orpiment, or that of good yellow 
oker; I fay, a flight mixture, becaufe we found 
that an exquifite mixture did not do fo well; 
but by lightly mingling the two pigments in 
feveral little parcels, thofe of them in which 
the proportion and manner of mixture was 
more lucky; afforded us a good green.

2. We alfo learned in the dye-houfes, that
cloth being dyed blue with woad, is afterwards 
by the yellow decodtion of woud-wax or wood
wax dyed into a green colour. •

3. You may alfo remember what we above 
related, where we intimated, that having in a 
darkened room taken two bodies, a blue and a 
yellow, and caft the light refleded from the one 
upop the other, we likewife obtained a green.
. 4. And you may remember, that we ob

ferved a green to be produced, when in the fame 
darkned room we looked at the hole at which 
alone the light entered, through the green and 
yellow parts of a lheet of marbled paper laid 
over one'another.

bited, and mingling with others, altered them : 
as I remember, that both to my eyes, and others 
to whom I lhewed it, when the prifm was co
vered with yellow, it made thofe parts of bright 
objefts, where the blue would elfe have been 
confpicuous, appear of a light green. But, 
Pyrophilus^ both the nature of the colours, 
and the degree of tranfparency, or of darknefs 
in the pigment, befides divers other circum- 
ftances, did fo vary the phenomena of thefe 
trials, that till I can procure fmall coloured 
prifms, or hollow ones that may be filled with 
tinded liquor, or obtain fome better pigments 
than thofe I was reduced to employ, I lhall for
bear to build any thing upon what has been de
livered, and lhall make no other ufe of it, than 
to invite you to profecute the inquiry further.

EXPERIMENT XVI.

An D here, Pyrophilus, fince we are treat
ing of emphatical colours, we lliall add 

what we think not unworthy your obferva
tion, and not unfit to afford fome exercife to 
the fpeculative. For there are fome liquors 
which, though colourlels themfelves, when they 
come to be elevated, and difperfed into exhcf- 
lations, exhibit a conlpicuous colour, which 
they lofe again, when they come to be recon
joined into a liquor; as good fpirit of nitre, or 
upon its account ftrong aqua fdrtis, though 
devoid of all appearance of rednefs whilft 
they continue in the form of a liquor, if a 
little heat chance to turn the minute parts of 
them into vapours, the fteam will appear of a 
reddilh or deep yellow colour, which will va- 
nilh when thofe exhalations come to refume the 
form of a liquor.

And not only if you look upon a glafs half 
full ofaqua fortis, or fpirit of nitre, and half | 
full of nitrous fteams proceeding from it, you 
will fee the upper part of the glafs of the co
lour frefhly mentioned, if through it you look 
upon the light. But which is much more con
fiderable, I have tried, that putting aqua for- ' 
tis in a long clear glafs, and adding a little cop
per or fome fuch open metal to it, to excite 
heat and fumes, the light trajedted through 
thofe fumes, and caft upon a ftieet of white 
paper, did upon that appear of the colour j:hat 
the fumes did, when diredtly looked upon, as 
if the light were as well tinged in its paffage 
through thefe fumes, as if would have been by 
pafling through fome glafs or liquor in which 
the fame colour was inherent.

To which I lhall further add, that having 
fometimes had the curiofity to obferve whether 
the beams of the fun near the horizon, trajedt- 
ed through a very red Iky, would not (though 
fuch redneffes are taken to be but emphatical 
colours) exhibit the like colour; I found that 
the beams falling within a room upon a very 
white objedl, placed diredlly oppofite to the 
fun, difclofed a manifcft rednefs, as if they had 
paffed through a coloured medium.

EXPERIMENT XVlI.

The emergency, Pyrophilus, of colours 
upon the coalition of the particles of 

fuch bodies as were neither of them of the co-
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fuperficial alperity, which each of thofe ingre
dients had apart, that the light incident on 
the mixture was refledled with differing fhades, 
as to quantity, or order, or both, from thofe • 
of either of the ingredients, and fuch as the 
light is wont to be modified with, when it re- 
fiedls from grafs, or leaves, or fome of thofe 
other bodies that we are wont to call green. 
And fometimes too I have doubted, whether 
the produced green might not be partly at 
leaft derived from this, that the beams that 
rebound from the corpufcles of the orpi
ment, giving one kind of ftroke upon the 
retina, whofe perception we call yellow, and 
the beams refleded from the corpufcles of the 
bife giving another ftroke upon the fame re
tina, like to objects that are blue ; the conti
guity and minutenefs of thefe corpufcles may 
make the appulfe of the refleded light fall up
on the retina within fo narrow a compafs, that 
the part they beat upon being as it were a phy
fical point, they may give a compounded 
ftroke, which may confequently exhibit a com
pounded and new kind of fenfation; as we fee 
that two firings of a mufical inftrument being 
ftruck together, making two noiles that arrive 
at the ear at the fame time as to fenfe, yield a 
found differing from either of them, and as 
it were compounded of both; infomuch that 
if they be difcordantly tuned, though each of 
them ftruck apart would yield a pleafing found, 
yet being ftruck together they make but a 
harfli and troublefome noife. But this not be
ing fo fit a place to profecute Ipeculations, I 
fhall not infift, neither upon thefe conjedures 
nor any others, which the experimeftt we have 
been mentioning may have fuggefted to me. 
And I fhall leave it to you, Pyrophilus., to de
rive what inftrudion you can from comparing 
together the various ways whereby a yellow 
and a blue can be made to compound a green : 
that which I now pretend to, being only to 
fhew that the firft of thofe mentioned ways, 
(not to take at prefent notice of the reft) does 
far better agree with our conjedures about co
lours, than either with the dodrine of the 
fchools, or with that of the chymifts, both 
which feem to be very much disfavoured 
by it.

*For firft, fince in the mixture of the two 
mentioned powders I could by the help of a

5. We found too, that the beams of the fun 
being trajeded through two pieces of glals, 
the one blue and the other yellow, laid over 
one another, did upon a fheet of white paper, 
on which they were made to fall, exhibit a 
lovely green.

6. I Hope alfo, that you have not already 
forgot, what was fo lately delivered, concern
ing the compofition of a green, with a blue 
and yellow; of which moft authors would 
call the one a real, and the other an empha
tical.

7. And I prefume, you may have yet frefh 
in your memory, what the fourteenth experi
ment informs you, concerning the exhibiting 
of a green, by the help of a blue and yellow, 
that were both of them emphatical.

8. Wherefore we will proceed to take 
notice, that we alfo deviled a way of trying 
whether or no metalline fblutions, though one 
of them at leaft had its colour adventitious, by 
the mixture of the menftruum employed to 
diffolve it, might not be made to compound 
a green after the manner of other bodies. And 
though this feemed not eafy to be performed 
by reafon of the difficulty of finding metalline 
folutions of the colour requifite, that would 
mix without precipitating each other; yet af
ter a while having confidered the matter, the 
firft trial afforded me the following expe
riment. I took a high yellow folution of good 
gold in aqua regis, (made of aqua-fortis, and 
as I remember half its weight of fpirit of fait;) 
to this I put a due proportion of a deep and 
lovely blue folution of crude copper, (Which I 
have elfewhere taught to be readily dilTolvable 
in ftrong fpirit of urine.) And thefe twoliquors, 
though at firft they feemed a little to curdle one 
another, yet being thoroughly mingled by 
lhaking, they prefently, as had been con- 
jedlured, united into a tranlparent green li
quor, which continued fo for diversdays, that 
I kept it in a fmall glafs wherein it was made, 
only letting fall a little blackilh powder to the 
bottom. The other phsenomena of this ex
periment belong not to this place, where it 
may fuffice to take notice of the produdion of 
a green, and that the experiment was more 
than once repeated with fuccefs.

9. And laftly, to try whether this way of 
compounding colours would hold even in in
gredients adually melted by the violence of the very excellent microfcope (for ordinary ones 
fire, provided their texture were capable of* 
fafely enduring fufion, we caufed fome blue 
and yellow ammel tobe long and well wrought 
together in the flame of a lamp, which being 
ftrongly and inceffantly blown on them, kept 
them in fome degree of fufion, and at length 
(for the experiment requires fome patience as 
well as Ikill) we obtained the expeded ammel 
of a green colour.

I Know not, Pyrophilus, whether it be 
worth while to acquaint you with the ways that 
came into my thoughts, whereby in fome mea- 
fure to explicate the firft of the mentioned ways 
of making a green ; for I have fometimes con- 
jedured, that the mixture of the bife and the 
orpiment produced a green by fo altering the

will fcarce ferve the turn) difcover that which 
feemed to the naked eye a green body, to be 
but a heap of diftinct, though very fmall 
gr^ns of yellow orpiment and blue bife con- 
fufedly enough blended together, it appears 
that the coloured corpufcles of either kind did 
each retain its own nature and Colour; by 
which it may be gueffed, what meet tranf- 
pofition and juxtapofition of minute and fingly 
unchanged particles of matter can do to pro
duce a new colour. For that this local morion 
and new difpofition of the fmall parts of the 
orpiment did intervene, is much more manifeft 
than it is eafy to explicate how they fhould 
produce this new green, otherwife than by the 
new manner of their being put together, and 

' confequently
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the menftruum feemed glutted with the meul, 
becaufe I put in fo much filings, that many 
them remained for divers days undiffolved at 
the bottom j yet having put three or foutudrops 
of fyrup of violets upon white paper, I found 
that the deep blue folution proportionably 
mingled with this other blue liquor, did not 
make a blue mixture, but, as I expeded, a fair 
green, upon the account of the urinous fait that 
was in the menftruum.

5^
confequently by their new difpofition to mo
dify the incident light, by refleding it other- 
wife than they did before they were mingled 
together.

Secondly, The green thus made, being 
(If I may fo fpeak) mechanically produced, 
there is no pretence to derive it from I know 
not what incomprehenfible fubftantial form, 
from which yet many would have us believe 
that colours muft flow ; nor does this green, 
though a real and permanent, not a phantafti- 
cal and vanid colour, feem to be fuch an inhe
rent quality as they would have it, fince not 
onlyeachpart of the mixture remains unaltered 
in colour, and confequently of a differing co
lour from the heap they compofe ; but if the 
eye be aflifted by a microfcope to difcern things 
better and more diftindly than before it could, 
it fees not a green body, but a heap of blue 
and yellow corpufcles.

And in the third place, I demand what ei
ther fulphur, or fait, or mercury has to do in 
the produdion of this green ; for neither the 
bife nor the orpiment were indued with that co
lour before ; and the bare juxtapofition of the 
corpufcles of the two powders that work not 
upon each other, but might, if we had con
venient inftruments, be feparated, unaltered, 
cannot, with any probability, be imagined ei
ther to increafe or diminifti any of the three hy
poftatical principles, (to which of them foever 
the chymifts are pleafed to afcribe colours;} nor 
does there here intervene fo much as heat to 
afford them any colour to pretend, that at leaft 
there is made an extraverlion (as the Helmoh- 
tians fpeak) of the fulphur, or of any of the 
two other fuppofed principles. But upon this 
experiment we have already refleded enough, 
if not more than enough for once.

EX PERIMENT XVIII.

BU T here, Pyrophilus, I muft advertife you,
that ’tis not eyery yellow and every blue 

that, being mingled, will afford a green i for in 
cafe one of the ingredients do not ad only as en
dowed with fuel) a colour, but as having a power 
to alter the texture of the corpufcles of the 
other, fo as to indifpofe them to refled the 
light, as corpufcles that exhibit a blue or a yel
low are wont to refled it; the emergent colour 
may be not green, but fuch as the change of 
texture in the corpufcles of one or both of the ' ways exhibit colours upon their fuperficies, 
ingredients qualifies them to lhew forth: as for 
inftance, if you let fall a few drops of fyrup of 
violets upon a piece of white paper, though 
the fyrup being fpread will appear blue, yet- 
minglingwithit two or three drops of the late
ly mentioned folution of gold, I obtained not a 
green but a reddilh mixture, which I exped
ed from the remaining power of the acid faits 
abounding in the folution, fuch faits or faline 
fpirits being wont, as we fhall fee anon, though 
weakened, fo to work upon that fyrup as to 
change it into a red or reddilh colour. And to 
confirm that for which I alledge the former ex
periment, I lhall add this other, that having 
made a very ftrong and high-coloured folution 
of filings of copper with fpirit of urine, though

EXPERIMENT XIX.

TO lhew the chymifts, that colours may be 
made to appear or vanilh, where there in
tervenes no accellion or change either of the ful

phureous, or the faline, or the mercurial prin
ciple (as they fpeak) of bodies ; I lhall not 
make ufe of the iris afforded by the glafs-prifm, 
nor of the colours to be feen in a fair morning 
in thofe drops of dew that do in a convenient 
manner refled and refrad the beams of light to 
the eye: but I will rather mind them of what 
they may obferve in their own laboratories, 
namely, that divers, if not all, chymical effen- 
tial oils, as alfo good fpirit of wine, being Iha- 
ken till they have good ftore of bubbles, thofe 
bubbleswill (if attentively confidered) appear 
adorned with various and lovely colours, which 
all immediately vanilh, upon the relapfing of 
the liquor that affords thofe bubbles their Ikins, 
into the reft of the oil, or fpirit of wine ; fo 
that a colourlefs liquor may be made in a trice 
to exhibit variety of colours, and may lofe 
them in a moment without the accellion or 
diminution of any of its hypoftatical prin
ciples. And, by the way, *tis not unworthy 
our notice, that fome bodies, as well colourlefs 
as coloured, by being brought to a great thin- 

* nels of parts, acquire colours though they had 
none before, or colours differing from them 
they were before endued with : For, not to in- 
fifton the variety of colours, that water, made 
fomewhat glutinous by foap, acquires when ’tis 
blown into fuch fpherical bubbles as boys are 
wont to make and play with j turpentine 
(though it have a colour deep enough of its 
own) may (by being blown into after a certain 
manner) be brought to afford bubbles adorned 
with variety of orient colours, which though 
they vanilh fome while upon the breaking of the 
bubbles, yet they would in all likelihood al- 

(though not ^Ivsrays the fame in the fame parts 
of them, but varied according to the incidence 
of the fight, and the pofition of the eye) if 
their texture were durable enough. For I have 
feen one that was Ikilled at fafliioning glaffes 
by the help of a lamp, blowing fome of them 
fo ftrohgly as to burft them; whereupon it was 
found, that the tenacity of the metal was fuch, 
that before it broke, it fuffered itfelf to be re
duced into films fo extremely thin, that being 
kept dean they conftandy fhewed on their fur
faces (but after the manner newly mentioned) 
the varying colours of the rain-bow, which 
were exceedingly vivid, as I had often oppor
tunity to obferve in fome, that I caufed pur
pofely to be made, to keep by me.
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But left ft IHould be objedhccl, that the above- 

mentioned inftances are drawn from tranfpa
rent liquors, it may poffibJy appear not imper
tinent to add, -what I have fometimes thought 
upon,*and feveral times tried, when I was con
fidering the opinions of the chymifts about co
lours. I took then a feather of a convenient 
bignefs and fliape, and holding it at a fit dif
tance betwixt my eye and i;he fun when he was 
near the horizon, methought there appeared to 
me a variety of little rainbows, with differing 
and very vivid colours, of which none was 
conftandy to be feen in the feather ; the like 
phsenomenon I have at other times (though not 
with altogether fo good fuccefs) produced, by 
interpofing at a due diftance a piece of black 
ribband betwixt the almoft fetting fun and my 
eye ; not to mention the trials I have made 
the feme purpofe, with other bodies.

to

EXPERIMENT XX.

Take good fymp of violets, impregna
ted with the tin/ture of the flowers, drop 

a hctle of it upon a white paper, (for by that 
fneans the change of colour will be more con
fpicuous, and the experiment may be pradifed 
in fmaller quantities) and on this liquor let fall 
two or three drops of fpirit either of fait or 
vinegar, or almoft any other eminently acid li
quor, and upon the mixture of thefe you fhall 
find the fyrup immediately turned red s and 
the way of effedting fuch a change has not 
been unknown to divers perfons, who have pro
duced the like, by fpirit of vitriol, or juice of 
lemons, but have groundlefly afcribed the ef- 
fe<5l to feme peculiar quality of thofe two liquors, 
whereas (as we have already intimated) almoft 
any acid fait will turn fyrup of violets red. But 
to improve the experiment, let me add what 
has not (that I know of) been hitherto obferv- 

.^ed, and has, when we firft fhewed it them, ap
peared fomething ftrange, even to thofe that 
have been inquifitive into the nature of colours; 
namely, that if inftead of fpirit of felt, or that 
of vinegar, you drop upon the fyrup of violets 
a little oil of tartar per delip.iium, or the like 
quantity of folution of pot-alhes, and rub them 
together with your finger, you lhall find the 
blue colour of the fyrup turned in a moment 
into a perfect green ; and the like may be per
formed by divers other liquors, as we may have 
occafion elfewhere to inform you.

Annotation upon the Experiment.

The ufe of what we lately delivered con
cerning the way of turning fyrup of violets 
red or green, may be this ; that, though it be 
a far more common and procurable liquor than 
the infufion of lignum nephriticum, it may yet 
be eafily fubftituted in its room, when we have 
a mind to examine, whether or no the felt pre
dominant in a liquor or other body, wherein 
it is loofe and abundant, belong to the tribe of 

, acid felts or not. For if fuch a body turn the 
fyrup of a red or reddilh purple colour, it does 
for the moft part argue the body (efpecially if 
it be a diftilled liquor) to abound with acid 
• Vol. II.

felt. But if the fyrup be made green, that ar
gues the predominant felt to be of a nature re
pugnant to that of the tribe of acids/ For, as 
I find that either fpirit of felt, or oil of vitri
ol, or aqua-fortis, or fpirit of vinegar, orjuice 
of lemons, or any of the acid liquors. I have 
yet had occafion to try, will turn fyrup of vio
lets of a red, or at leaft of a reddifh colour} 
fo I have found, that not only the volatile felts 
of all animal fubftances I have ufed, as fpirit of 
hartfhorn, of urine, of fal-armoniack, of blood, 
Cff. but allb all the alcalizate felts I have em
ployed, as the folution of felt of tartar, of pot- 
alhes, of common wood-aflies, lime-water, 

will immediately change the blue fyrup 
into a perfeift green. And by the fame way 
(to hint that upon the by; I elfewhere fliow you, 
both the changes that nature and time produce, 
in the more feline parts of fome bodies, may be 
difeovered, and alfo how even fuch chymically 
prepared bodies, as belong not .either to the 
animal kingdom, or to the tribe of alcalies, may 
have their new and fuperinduced nature fuccefs- 
fully examined. In this place I fhall only add, 
that not alone the changing the colour of the 
fyrup requires, that the changing body be 
more ftrong of the acid, or other fort of -felt, 
that is predominant in it, than is requifite for 
the working upon the tincture of lignum ne
phriticum ; but that in this alfo, the operation 
of the formerly mentioned felts upon our fy
rup, differs from their operation upon our tinc
tures } that in this liquor, if the ceruleous co
lour be deftroyed by an acid felt, it may be re
ftored by one that is either volatile, or lixiviate i 
whereas in fyrup of violets, though one of thefe 
contrary felts will deftroy the action of the 
other, yet neither of them will reftore the fy
rup to its native blue ; but each of them will 
change it into the colour which itfelf doth (if 
I may fo fpeak) affedl, as we fhall have occa
fion to fhew in the notes on the twenty-fifth 
experiment.

EXPERIMENT XXL

The R E is a weed, more known to plow
men than beloved by them, whofe flow

ers from their colour are commonly called blue- Herbarifls 
botdes, and corn-weed from their growing 
among corn. Thefe flowers, fome ladies do, 
upon the account of their lovely colour, think Cyanus 
worth the being candied, which when they are, vulgiris 
they will long retain fo fair a colour, as makes 
them a very fine fallad in the winter. But I 
have tried, that when they are frefhly gather
ed, they will afford a juice, which when new
ly expreffed, (for in fome cafes it will foon 
enough degenerate) affofds a very deep and 
pleafent blue. Now, (to draw this to our pre
fent fcope) by dropping on this frefh juice a 
little fpi(it of felt, {that being the acid fpirit 
I had then at hand) it immediately turned (as 
I predidled) into a red. And if in ft cad of tire 
four fpirit, T mingled with it a little ftrong fo- 
.lution of an alcalizate felt, it did prefently dif- 
clofe a lovely green j the feme changes being, by 
thofe differing forts offalinc liquors, producible 
in this natural juice,;that we lately mentionid to
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proceed from the adlion of certain volatile and 
alcalizate faits, abounding in fome of the min
gled concretes, and brought to make a further 
diffblution of the copper abounding in the 
verdigreafe j and therefore we conjeftured, 
that if both the verdigreafe, and-fuch faits 
were diffolved in fair water, the fmall parts of 
both being therein more fubdivided and let 
at liberty, would have better accefs to each o- 
ther, and tliereby incorporate much the more 
fuddenly. And accordingly we found, that if 
upon a ftrong folution of good French verdi
greafe (for it is that we are wont to imploy, 
as the beft) you pour a juft quantity of oil of 
tartar, and lhake them well together, you 
lhall immediately fee a notable change of co
lour, and the mixture will grow thick, and 
not tranfparent; but if you ftay awhile, till the 
groffer part be precipitated to, and fettled in- 
the bottom, you may obtain a clear liquor of 
a very lovely colour, and exceeding delightful 
to the eye. But, you muft have a care to drop 
in a competent quantity of oil of tartar, for clle. 
the colour will not be fo deep and rich ; and 
if 'inftead of this oil you employ a clear 
lixivium of pot-alhes, you may have an azure 
fomewhat lighter or paler than, and therefore 
differing from, the former. And if inftead of 
either of thefe liquors, you make ufe of fpirit 
of urine, or of hartlhorn, you may, according- 
to the quantity and quality of the fpirit you 
pour in, obtain fome further variety (though 
Icarce confiderable) of ceruleous liquors. And 
yet lately by the help of this urinous fpirit we 
made a blue liquor, which not a few ingenious 
perfons, and among them, fome, whofe pro- 
feffion makes them very converfant with co
lours, have looked upon with fome wonder. 
But thefe azure-coloured liquors Ihould be 
freed from the fubfiding matter, which the 

, faits of tartar or urine precipitate out of them, 
rather by being decanted, than by filtration.. 
For by the latter of thefe ways, we have fome-"^ 
times found the colour of them very much 
impaired, and little fuperiour to that of tho 
groffer fubftance, that is left in the filtre.

have happened to that faftitious mixture, the 
fyrup of violets. And I remember, that find
ing this blue liquor, when frelhly made, to be 
capable of ferving in a pen for an ink of that 
colour, I attempted by moiftening one part of 
a piece of white paper with the Ipirif of fait I 
have been mentioning, and another with fome 
alcalizate or volatile liquor, to draw a line on 
the leifurely dryed paper, that Ihould even be
fore the ink was dry appear partly blue, part
ly red, and partly green: but though die lat
ter part of the experiment fucceeded not well, 
(whether becaufe volatile faits are too fugitive 
to be. retained in the paper, and alcalizate ones 
are too unftuous, or fo apt to draw moifture 
from the air, that they keep the paper from 
drying well) yet the former part fucceeded 
well enough ; the blue and the red being con
fpicuous enough to afford a furprizing fpedfacle 
to thofe, I acquaint not with (what I willing
ly allow you to call) the trick.

Annotation upon the one and tvsentieth 
Expe r imen t.

BU T left you fhould be tempted to think 
(Pyrophilus) that volatile or alcalizate faits 

change blues into green, rather upon rhe fcore 
of the eafy tranfition of the former colour in
to the latter, than upon the account of the tex
ture, wherein moft vegetables, that afford a 
blue, feem, though otherwife differing, to be 
allied ; I will add, that when I purpofely dif
folved blue vitriol in fair water, and thereby 
imbued fufficiently that liquor with that co
lour, a lixiviate liquor, and a urinous fait be
ing copioufly poured upon diftinft parcels of 
it, did each of them, though perhaps with 
fome difference, turn the liquor not green, but 
bf a deep yellowiffi colour, almoft like that of 
yellow oker; which colour, the precipitated 
corpufcles retained, when they had leifurely 
fubfided in the bottom. What this precipi
tated fubftance is, it is not needful now to in
quire in this place, and in another I have 
fhewn you, that notwithftanding its colour, 
and its being obtainable from an acid men
ftruum by the help of fait of tartar, it is yet 
far enough from being the tnie fulphur of 
vitriol.

EXPERIMENT XXII.
( 

OUR next experiment {Pyrophilus} will 
perhaps feem to be of a contrary nature 

to the two former, made upon fyrup o£ vio
lets and juice of blue-bottles. For, as in 
them, by affufion of oil of tartar, a blueilh 
liquor is made green, fo in this, by the foie 
mixture of the fame oil, a greenifh liquor be
comes blue. The hint of this experiment was 
given us by the praftice of fome Italiap painters, 
who being wont to counterfeit Ultra-marine 
-Azure (as they call it) by grinding verdigreafe 
with fal-armoniac, and fome other faline ingre
dients, and letting them rot (as they imagine) 
for a good while together in a dunghill, we fup
pofed that the change of colour wrought in the 
verdigreafe by this way of. preparation muft

EXPERIMEl^T XXIII.

That rofes held over the fume of ful
phur, may quickly by it be deprived of 
their colour, and have as much of their leaves, 

as the fume works upon, burned pale, is an 
experiment, that divers others have tried, as 
well as I. But (Pyrophilus) it may feem fome
what ftrange to one that has never confidered 
the compounded nature of brimftone, that 
whereas the fume of fulphur will, as we have 
laid, whiten the leaves of rofes j that liquor, 
which is commonly called, oil of fulphur per 
campanam, becaufe it is fuppofed to be made 
by the condenfation of thefe fumes, in glaffes 
lhaped like bells, into a liquor, does power
fully heighten the tinfture of red rofes, and 
make it more red and vivid, as we have eafily 
tried by putting fome red-rofe leaves, that had 
been long dried (and fo had loft much of their 
colour) into a phial of fair water. 'For a 
while after the affufion of a convenient quan
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of COLOURS, 
tity of the liquor we arc fpeaking of, both the 
leaves themfelves, and the water they were 
fteeped in, difcovered a very frefti and lovely 
colour.

EXPERIMENT XXIV.

IT may (Pyrophilus) fomewhat ferve to il- 
luftrate, not only the dodlrine of pigments, 
and of colours, but divers other parts of the 

corpufcular philofophy, as that explicates o-

getables. And, though the defign of this dif- 
courfe be the improvement of knowledge, not 
of trades ; yet thus much I fhall not fcruple to 
intimate here, that the blue liquors, mentioned 
in the twentieth, and one and twentieth ex
periments, are far from being the only vege
table fubftances. upon which acid, urinous, 
and alcalizate faits have the like operations to 
thofe recited in thofe two experiments. For 
ripe privet berries (for inftance) being crufhed 
upon white paper, though they ftain it with a 

dours, and many other things, not as the purplifh colour, yet if we let fall on fome part 
fchools by airy qualities, but by real, though 
extremely minute bodies; toexamine, how much 
of the colourlefs liquor a very fmall parcel of 
a pigment may imbue with a difcernable co
lour. And though there be fcarce any thing of 
precifenefs to be expelled from fuch trials, yet 
I prefumed, that (at leaft) I fhould be able to 
fhow a much further fubdivifion of the parts of 
matter into vifible particles, than I have hither
to found taken notice of, and than moft men 
would imagine; no body, that I know of, hav
ing yet attempted to reduce this matter to any 
meafure.

The bodies, the moft promifing for fuch 
a purpofe, might feem to be the metals, ef
pecially gold, becaufe of the multitude and 
minutenefsofits parts, which might be argued 
from the incomparable clofenefs of its texture: 
but though we tried a folution of gold made 
in aqua regia firft, and then in fair water, yet 
in regard we were to determine the pigment 
we employed, not by bulk, but weight, and 
becaufe alfo, that the yellow colour of gold is 
but a faint one in comparifon of the deep co
lour of cochineal, we rather chofe this to make 
our trials with. But among divers of thefe it 
will fuffice to fet down one, which was care
fully made in veffels conveniently fliaped, (and 
that in the prefence of a witnefs, and an affi- 
ftant;) the fum whereof I find among my Ad- 
•uerfaria^ regiftered in the following words. To 
which I lhall only premife, (to leffen the won
der of fo ftrange a diffufion of the pigment) 
that cochineal will be better diffolved, and 
have its colour far more heightened by fpirit 
of urine, than (I fay not by common water, 
but) by redlified fpirit of wine itfelf.
- The note I fpoke of is this: [One grain of 
cochineal diffolved in a pretty quantity of fpi
rit of urine, and then diffolved further by de
grees in fair water, imparted a difcernable, 
though but a very faint colour, to about fix” 
glals-fulls of water, each of them containing 
about forty three ounces and a half, which a- 
mounts to above a hundred twenty five thou- 
fand times its own weight.]

ss

of it two or three drops of Jpirit of fait, and 
on the other part a little more of the ftrong fo
lution of pot-alhes, the former liquor imme
diately turned that part of jhe thick juice or 
pulp, on which it fell, into a lovely red, and 
the latter turned' the other part of it into a de
lightful green. Though I will not undertake, 
that thofe colours in that fubftance fliall not be 
much more orient than lafting; and though 
{Pyrcphilus} this experiment may feem to be 
almoft the fame with thofe already delivered 
concerning lyrup of violets, and the juice of 
blue-bottles, yet I think it not amifs to take 
this occafion to inform you, that this experi
ment reaches much farther than perhaps you 
yet imagine, and may be of good ufe to thofe, 
whom it concerns to know how dying ftuffs 
may be wrought upon by faline liquors. For, 
I have found this experiment to fucceed in fo 
many various berries, flowers, bloftums, and 
other finer parts of vegetables, that neither 
my memory, nor my leifure ferves me to enu
merate them. And it is fomewhat furprizing 
to fee, by how differingly-coloured flowers, or 
bloflbms, (for example) the paper being ftained, 
will by an acid fpirit be immediately turned 
red, and by any alcaly or any urinous fpirit 
turned green ; infomuch that even the crufhed 
bloflbms of meferion, (which I gathered in 
winter and frofty weather) and thofe of peas, 
crufhed upon white paper, how remote foever 
their colours be from green, would in a moment 
pafs into a deep degree of that colour, upon 
the touch of an alcalizate liquor. To which 
let us add, that either of thofe new pigments 
(if I may fb call them) may, by the affufion of 
enough of a contrary liquor, bs prefently 
changed from red into green, and from green 
into red : which obfervation will hold alfo in 
fyrup of violets, juices of blue-bottles,

ANNOTATION.

EXPERIMENT XXV.

IT may afford a confiderable hint (Pyro
philus} to him, that would improve the art 
of dying, to know what change of colours may 

be produced by the three feveral forts of faits 
already often mentioned, (fome or other of 
which may be procured in quantity at reafon- 
able rates) in the juices, decodlions, infufions, 
and (in a word) the more foluble parts of ve-

AF T ER what I have formerly deli\^ered 
to evince that there are many inftances, 

wherein new colours are produced or acquired 
by bodies, which chymifts are wont to think 
deftitute of fait, or to whofe change of colours 
no new acceffion of faline particles does appear 
to contribute •, I think we may lafely enough 
acknowledge, that we have taken notice of fo 
many changes made by the intervention of faits 
in the colours of mixed bodies, that it has 
leffened our wonder, that though many chymifts 
are wont to afcribe the colours of fuch bodies to 
their fulphureous, and the reft to their mercu
rial principle j yet Paracelfus himfelf diredis us 
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EXPERIMENT XXVII.

"The Experimental History Part HI.
in the indagation of colours, to have an eye 
principally upon faits, as we find in that paf- 
fage of his, wherein he takes upon him to ob
lige his readers much by inftrufting them, of 
what things they are to expedt the knowledge 
from each of the three diftindt principles of bo
dies. Alias (fays he) colorumfimilis ratio ejl: 
de qnibus brevem injlitutionem banc attenditCy 

Paracelfus^K^''^^ fiiltcet colores omnes ex fale prodcant. Sal 
def^iinerul.enim dat colorem^ dal balfatnum. And a little 

beneath ; Jam natura ipja colores pretrahit ex 
fale, cnique fpeciei dans ilium, qui tpfi competit^ 
i^c. Af ter which he cbncludes ; Itaque qui re
rum omnium corpora cognofeere vult, huic opus 
ejl, ut ante omnia cognofcat fulphur ; ab hoc, qui 
defiderat noviffe colures, is Jcientiam ijiorum petdt 
d fale ; qui feire Z'ult virtutes, is fcrutetur ar
cana Mercurii. Sic nimirum fundanuntum hau- 
ferit myjieriorum, in quolibet crefeenti indagan- 
dorum, proitt natura cuilibet fpeciei ea ingejft. 
But though Paracelfus afcribes to each of his 
beloved hypoftatical principles much more 
than I fear will be found to belong to it; yet 
if we pleafe to confider colours, not as philo- 
fophers, but as dyers, the concurrence of lalts 
to the ftriking and change of colours, and 
their efficacy, will, I fuppofe, appear fo con
fiderable, that we lhall not need to quarrel 
much with Paracelfus, for afcribing in this 
place (for I dare not affirm that he ules to be 
rtill of one mind) the colours of Ipodies to their 
faits, if by faits he here underftood not only 
■elementary faits, but fuch alfo as are commonly 
taken for faits, as allom, cryftals of tartar, 
vitriol, becaufe the laline principle does 
chiefly abound in them, though indeed they 
be, as we elfewhere declare, mixed bodies, and 
have moft of them, befides what is faline, 
both fulphureous, aqueous, and grofs or earthy 
parts.

But though (Pyrophilus} I have obferved d 
red and green to be produced, the former, by 
acid lalts, the latter by faits not acid, in the ex- 
preft juices of fo many differing vegetable fub
ftances, that the obfervation, if purfued, may 
prove (as I faid) of good ufe: yet to Ihow 
you how much even thefe effedfs depend upon 
the particular texture of bodies, I muft fub
join Ibme cafes wherein I (who am fomewhat 
backwards to admit obfervations for univerfal) 
had the curiofity to difcover, that the experi
ments would not uniformly fucceed ; and of 
thefe exceptions, the chief that I now remem
ber, are reducible to the following three.

ments, if no circumftance of' them argue o- ‘ 
therwife) fpirit of fait either made no confider
able change, or altered the colour but from a 
darker to a lighter red. How it will fpcceed 
in many other vegetable juices, and injufions 
of the fame colour, I have at prefent fo few at 
hand, that I muft leave you to find it out your 
felf. But as for the operation of the other tin ts 
of faits upon thefe red fubftances, I found it 
not very uniform, fome red, or reddilh . infu- 
fions, as of rofes, being turned thereby into a 
dirty colour, but yet inclining to green. Nor 
was the fyrup of clove-julyflowers turned by 
the folution of pot-afhes to a much better, 
though fomewhat a greener colour. Another 
fort of red infufions was by an alcaly not turned 
into a green, but advanced into a crirrifon, as 
I lhall have occafion to note ere long. But 
there were other forts, as particulady the lovely 
coloured juice of bucktiiorn berries, that readily 
paired into a lovely green.

Among other vegetables, which we 
thought likely to afford exceptions to 

the general obfervation about the differing 
changes of colours produced by acid and ful
phureous faits, we thought fit to make trial 
upon the flowers of jafmin, they being both 
white as to colour, and efteemed to be of a 
more oily nature than other, flowers. Where
upon having taken the white parts only of the 
flowers, and rubbed them fomewhat hard with 
my finger, upon a piece of clean paper, it ap
peared veiy little difcoloured. Nor had fpirit 
of fait, wherewith I moiftened one part of it, 
any confiderable operation upon it. But fpirit 
of urine, and fomewhat more effedfually a 
ftrong alcalizate folution, did immediately turn 
the almoft colourlefs paper moiftened by the 
juice of the jafmin, not as thole liquors are 
wont to do, when put upon the juices of other 
flowers, of a good green, but of a deep, 
though fomewhat greenifh yellow j which ex
periment I did afterwards at feveral times re
peat with the like fuccefs. But it leems not 
that a great degree of uncfuoufnels is neceffary 
to the produftion of the like effects, for when 
we tried the experiment with the leaves of 
thofe purely white flowers that appear about 
the end of winter, and are commonly called 
fnow-drops, the event w'as not much unlike 
that,' which we have been newly mention
ing.

(

EXPERIMENT XXVI.
<

An D, (firft) I thought fit to try the ope
ration of acid faits upon vegetable fub

ftances, that are already and by their own na
ture red. And accordingly I made trial upon 
fyrup of clove-julyflowers, the clear expreffed 
juice of the fucculent berries of Spina Cervina, 
or buckthorn, (which I had long kept by me 
for the lake of its deep colout) upon red rofe.s, 
infufion of Brazil, and divers other vegetable 
fubftances, on fome of which crufhed (as is 

• often mentioned) upon white paper (which is 
alfo to be underftood in moft of thefe experi- 

t

EXPERIMENT XXVIII.

Another fort of inftances to Ihow 
how much changes of colours, effected by 

faits, idepend upon the particular texture of the 
coloured bodies, has been afforded me by fe
veral yellow flowers, and other vegetables, as 
mary-gold leaves, early primrofes,- frelh mad
der, c. For being rubbed upon white pa
per, till they imbued it with their colour, I 
found not, that by the addition of alcalizate 
liquors, nor yet by that of an urinous fpirit, 
they would be turned cither green or red : nor 

did
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did fo acid a fpirit as jthat of lalt, confiderably 
alter their colour, fave that it feemed a little to 
dilute it: Only in fome early primroles it de- 
ftroyed’the greateft part of the colour, and 
made the paper almoft white again. And 
madder alfo afforded fomething peculiar, and 
very differing from what we have newly men
tioned : for having gathered fome roots of if, 
and (whilft they were recent) expreffed upon 
white paper the yellow juice, an alcalizate fo
lution dropt upon it did not turn it either 
green or white, but red. And the bruifed 
madder itfelf being drenched with the like 
alcalizate folution, exchanged alfo its yel- 
lowilhnels for a rednefs.

An admonition touching the four preceding 
Experiments.

Having thus {Pyrophilus} given you 
divers inftances, to countenance the ge

neral oblervation delivered in the twenty fifth 
experiment, and divers exceptions whereby it 
ought to be limited 5 I muft leave the further 
inquiry into thefe matters to your own indu- 
ftry. For not remembring at prefent many of 
thofe other trials, long fince made to fatisfy 
my felf about particulars, and not having now 
the opportunity to repeat them, I muft content 
my felf to have given you the hint, and the 
ways of profecuting the fearch your felf; and 

• only declare to you in general, that, as I have 
made many trials, unmentioned in this treatife, 
whofe events were agreeable to thofe mentioned 
in the twenty-fifth experiment, fo (to name 
now no other inftances) what I have tried 
with acid and fulphureous faits upon the pulp 
of juniper berries, rubbed upon white paper, 
inclines me to think, that among that vaft 
multitude, and ftrange variety of plants that 
adorn the face of the earth, perhaps many o- 
ther vegetables may be found, on which fuch 
menftruums may not have fuch operations, as 
upon the juice of violets, peas-bloffoms, (^c. 
no nor upon any of thofe three other forts of 
vegetables, that I have taken notice of in the 
three foregoing experiments : it fufficiently 
appearing even by thefe, that the effedls of a 
fait upon the juices of particular vegetables do 
very much depend upon their particular tex
tures.

EXPERIMENT XXIX.

IT may be of fome ufe towards the difeovery 
of the nature of thefe changes, which the 
alimental juice receives in fome vegetables, ac

cording to the differing degrees of their ma
turity, and according to the differing kinds 
of plants of the fame denomination, to obferve 
what operation acid, urinous, and alcalizate 
faits will have upon the juices of the feveral forts 
of the vegetable fubftances I have been men
tioning.

T o declare my meaning by an example i 
I took, from the fame clufter one blackberry 
full ripe, and another that had not yet gone 
beyond a rednefs j and rubbing a piece of white 
paper, with the former, I obferved that the 

Vol. II.
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juice adhering to it was of a dark reddifli co
lour, full of little black Ipecks, and mat this 
juice, by a drop of a ftrong lixivium, was im
mediately turned into a greenifh colour deep 
enough; by as much urinous fpirit, into a co
lour much of kin to the former, though fome
what differing, and fainter j and by a drop of 
Ipirit of fait, into a fine and lightfjme red: 
whereas the red berry being in like manner 
rubbed upon paper, left on it a red colour, 
which was very little altered by the acid fpirit 
newly named, and by the urinous and lixiviate 
faits received changes of colour, differing from 
thofe that had been juft before produced in the 
dark juice of the ripe blackberry.

I Remember alfo, that though the infu
fion of damalk rofes would as well, though 
not fo much, as that of red, be heightened by 
acid fpirits to an intenfe degree of rcdneft, and 
by lixiviate faits be brought to a darkifh 
green •, yet having for trial’s fake taken a rofe, 
whofe leaves, which were large and numerous, 
like thofe of a Provence rofe, were perfcftly 
yellow, though in a folution of fait of tartar, 
they afforded a green blueifh tindure, yet I 
did not by an acid liquor obtain a red one j all 
that the faline fpirit I employed performed, be
ing (if I much mif-remember not) to dilute 
fomewhat the yellownefs of the leaves. I would 
alfo have tried the tinfture of yellow violets, 
but could procure none. And if I were in 
thofe iflands of Banda, which are made fa
mous as well as rich, by being the almoft only 
place where cloves will profper, I Ihould 
think it worth my curiofity to try, what ope
ration the three differing kinds of faits, I have 
lb often mentioned, would have upon the juice 
of this fpice, (expreffed at the feveral feafons 
of it) as it grows upon the tree. Since good 
authors inform us, (of what is remarkable) that 
thefe whether fruits, or rudiments of fruits, 
are at firft white, afterward green, and then 
reddilh, before they be beaten off the tree; af
ter which being dried before they are put up, 
they grow blackilh, as we fee them. And one 
of the recenteft Herbarifts informs us, that the 
flower grows upon the top of the clove itfelf, 
confifting of four fmall leaves, like a cherry- 
bloffpm, but of an excellent blue. But {Pyro- 
philus) to return to our own obfervations, I 
lhall add, that I the rather chufe to mention to 
ypu an example drawn from rofes, becaufe that 
though I am apt to think, as I tllewhere ad- 
vertife, that fomething may be gueffed at a- 
bout fome of the qualities of the juices of vege
tables, by the refemblance or difparity that we 
meet with in the changes made of their colours, 
by the operation of the fame kinds of faits; yet 
that thofe conjeftures Ihould be very warily 
made, may appear, among other things, by 
the inftance I have chofen to give in rofes. For 
though, (as I formerly told you) the dried 
leaves, both of the damalk, and of red ones, give 
a red tindure to water lharpened with acid falts,ktn(bn ib. 
yet the one fort of leaves is known to have a^’raw. 
purgative faculty, and the other are often, and^”^ 
divers ways employed for binding.

And I alfo chufe {Pyrophilus} to fubjoin 
this twenty-ninth experiment to thofq that pre- 

cede
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cede it, about the change of the colours of ve
getables by faits, for thefe two reafons: the 
firft, that you may not eafily entertain fufpi- 
cions, if in the trials of an experiment of fome 
of the kinds formerly mentioned, you Ihould 
meet with an event fomewhat differing from 
what my relations may have made you expedt. 
And the fecond, that you may hereby be invi
ted to difcern, that it may not be amifs to take 
notice of the particular feaibns wherein you ga
ther the vegetables which in nicer experiments 
you make ufe of. For, if I were not hindered 
both by hafte and fome juftifiable confidera
tions, I could perhaps add confiderable in
ftances, to thofe lately delivered, for the mak
ing out of this obfervation ; but for certain 
reafons I lhall at prefent fubftitute a remark
able palTage to be met with in that laborious 
Herbarift Mr. where treating of the
virtues of the (already divers times mentioned) 
buckthorn berries, he fubjoins the following ac
count of feveral pigments that are made of 
them, not only according to the feveral ways 
of handling them, but according to the differ
ing feafons of maturity, at which they are ga- 

. thered. Of thefe berriei., (fays he) are made 
three feveral forts of colours as they fhall be ga
thered, that is, being gathered vohile they are 
green, and kept dry, are calledfapberries, which 
being ft eeped intofomeallom-water^orfrefh bruifed 
into allcm-water, they give a reafonable fair yel
low colour which painters ufe for their work, 
and book -binders to colour the edges of books, and 
leather-drejfers to colour leather-, as they ufe al
fo to make a green colour, called fap-green^ taken 
from the berries when they are black, being brui
fed and put into a brafs or copper kettle or pan, 
and there fuffered to abide three or four days, or 
a little heated upon the fire, and fome beaten al} 
lorn put unto them, and afterwards prejfed forth 
the juice or liquor is ufually put into great blad
ders tied with ftrong thread at the head and hung 
up until it be dry, which is diftblved in water or 
wine, but fack (he affirms) is the beft topreferve 
the colour from ftarving, {as they call it} that is, 
from deccying, and make it hold, frefh the longer.
The third colour {v hereof none, lays he, that 1 
can find have made mention but only Tragus) is 
a purplifh colour, which is made of the berries 
fuffered to grow upon the bufhes until the middle 
or end November, that they are ready to drop 
from the trees.

And, I remember {Pyrophilus} that I trie^, 
with a fuccefs that pleafed me well enough, to 
make fuch a kind of pigment, as the painters 
call fap-green, by a way not unlike that de
livered here by our author, but I cannot now 
find any thing relating to that matter among 
my loole papers. And my trials were made fq 
many years ago, that I dare not truft my me
mory for circumftances, but will rather tell you, 
that in a noted colour-lhop I brought them 
by queftions to confels to me, that they made 

. their lap-green much after the ways by our Bota- 
nift here mentioned. And on thisoccafion I lhall 
add an obftrvation, which though it does not 
ftridlly belong to this place, may well enough 
be mentioned here; namely, that I find by an

Part III.
account given us by the learned Clufius, of ala- 
ternus, that even the groller parts of the fame 
plant are fome of them one colour, and fome 
another: for Ipeaking of that plant, he tells us, 
that the Portugals ufe the bark to dye their nets 
into a red colour, and with the chips of the 
wood, which are whitilh, they dye a blackilh 
blue.

EXPERIMENT XXX.

Among the experiments that tend to 
lhew that the change of colours in bodies 

may proceed from the varied textufe of their 
parts, and the confequent change of their dif
pofition to refleft or refraft the light, that fort 
of experiments muft not be left unmentioned, 
which is afforded us by chymical digeftions. 
For, if chymifts will believe leveral famous 
writers about what they call the philofopher’s 
ftone, they muft acknowledge that the lame 
matter, fealed up hermetically in a philofophi-, 
cal egg, will, by the continuance of digeftion, 
or if they will have it fo (for it is not material 
in our caie which of the two it be) of decoeftion, 
run through a great variety of differing co
lours, before it come to that of the nobleft 
elixir i whether that be fcarlet, or purple, or 
whatever other kind of red. But without 
building any thing on fo obrufe and queftion- 
able an operation, (which yet may be pertinent
ly represented to thole that believe the thing) ■ 
we may obferve, that divers bodies digefted in 
carefully clofed veffels, will in Craft of time 
change their colour: As I have elfewhere 
mentioned my having oblerved even in reftified 
Ipirit of hartlhorn, and as is evident in the pre
cipitations of amalgams of gold and mercury, 
without addition, where, by the continuance of 
a due heat, the filver-coloured amalgam is re
duced into a Ihining red powder. Further in
ftances of this kind you may find here and 
there in divers places of my other effays. And 
indeed it has been a thing, that has much con
tributed to deceive many chymifts, that there 
are more bodies than one, which by digeftion 
will be brought to exhibit that variety and fuc- 
ceffion of colours, which they imagine to be 
peculiar to what they call the true matter of 
the philofophers. But concerning this, I lhall 
refer you to what you may elfewhere find in the 
difcourle written touching the paffive decep
tions of chymifts, and more about the produc
tion of colours by digeftion you will meet with 
prefently. Wherefore I lhall now make only 
this obfervation from what has been delivered, 
that in thefe operations there appears not any 
caufe to attribute the new colours emergent to 
the aftion of a new fubftantial form, nor co 
any increafe or decrement of either the fait, 
fulphur, or mercury of the matter that acquires 
new colours: for the velfels are clofed, and 
thefe principles, according to the chymifts, are 
ingenerable and incorruptible j fo that the ef- 
fed feems to proceed from hence, that the heat 
agitating and Ihuffling the corpufcles of the 
body expofed to it, does in procefs of time fo 
change its texture, as that the tranfpofed parts

3 do
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do modify the incident light otherwife, than 
they did when the matter appeared of another 
colour.

EXPERIMENT XXXI.

Among the feveral changes of colour, 
which bodies acquire or difclofe by 

digeftion, it is very remarkable, that chymifts 
find a rednefs rather than any other colour in 
moft of the cinctures they draw, and even in 
the more grofs folutions they make of almoft 
all concretes, that abound either with mineral 
or vegetable fulphur, though the menftruum 
imployed about thefe folutions or tindures be 
never fo limpid or colourlefs.

This we have obferved in I know not how 
many tindlures drawn with Ipirit of wine 
from jalap, guaiacum, and feveral other ve
getables i and not only in the folutions of amber, 
benzoin, and divers other concretes made with 
the fame menftruum, but alfo in divers mineral 
tindures. And, not to urge that familiar in
ftance of the ruby of fulphur, as chymifts up
on the fcore of its colour call the folution of 
flowers of brimftone, made with the fpirit of 
turpentine, nor to take notice of other more 
known examples of the aptnefs of chymical 
oils to produce a red colour with the fulphur 
they extract, or diffolve j not to infift (I fay) 
upon inftances of this nature, I fhall further re
prefent to you, as a thing remarkable, that 
both acid and alcalizate faits, though in moft 
other cafes of fuch contrary operations, in re
ference to colours, will, with many bodies that 
abound with fulphureous, or with oily parts, 
produce a red; as is manifeft partly in the more 
vulgar inftances of the tindures, or folutions of 
fulphur made with lixiviums, either of calcin
ed tartar or pot-alhes, and other obvious ex
amples, partly by this, that the true glafs of 
antimony extraded with fome acid fpirits, with 
or without wine, will yield a red tindure, and 
that I know an acid liquor, which in a mo
ment will turn oil of turpentine into a deep 
red. But among the many inftances I could 
give you of the eafy produdion of rednefs by 
the operation of faline fpirit, as well as of fpi
rit of wine j I remember two or three of thofe 
I have tried, which feem remarkable enough 
to deferve to be mentioned to you apart.

EXPERIMENT XXXII. r

But before we fet them down, it will not 
perhaps appear impertinent to premile.

That there feems to be a manifeft difpa- 
rity betwixt red liquors, fo that fome of them 
may be faid to have a genuine rednefs in com- 
parifon of others, that have a yellowHh red
nefs : for if you take (for example) a good 
tindure of cochineal, dilute it ever fo much 
with fair water, you will not (as far as I can 
judge by what I have tried) be able to make it 
a yellow liquor. Infomuch that a Angle drop 
of a rich folution of cochineal in fpirit of urine, 
being diluted with above an ounce of fair wa
ter, exhibited no yellowifhnefs at all, but a 
fair (though fomewhat faint) pink or carna
tion i and even when cochineal was by degrees
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diluted much beyond the newly mentioned co
lour, by the way formerly related to you in 
the twenty fourth experiment, I remember not, 
that there appeared in the whole trial any yel
low. But if you take balfam of fulphur (for 
inftance) though it may appear in a glafs, 
where it has a good thicknels, to be of a deep 
red J yet' if you fliake the glafs, or pour a few 
drops on a fheet of white paper, fpread- 
ing them on it with your finger, the balfam 
that falls back along the fides of the g’al^ and 
that which ftains the paper, will app a* yel
low, not red. And there are divers tinctures, 
fuch as that of amber made with Ipirit of wine 
(to name now no more) that will appear either 
yellow or red, according as the veffels that 
they fill, are flender or broad.

EXPERIMENT XXXIII.

But to proceed to the experiments I was 
about to deliver: Firft, oil orfpirit of 
turpentine, though clear as fair water, being 

digefted upon the purely white fugar of lead, 
has, in a Ihort time, afforded us a high red 
tindure, that fome artifts are pleafed to call 
the balfam of Saturn, which they very much 
(and probably not altogether without caufe) 
extol as an excellent medicine in divers out
ward affedions.

EXPERIMENT XXXIV.

Next, take of common brimftone fine
ly powdered five ounces, of fal-armoniac 

likewife pulverized an equal weight, of beaten 
quick-lime fix ounces, mix thefe powders cx- 
quifitely, and diftil them through a retort 
placed in fand by degrees of fire, giving at 
length as intenfe a heat as you well can in fand j 
there will come over (if you have wrought 
well) a volatile tindure of fulphur, which may 
probably prove an excellent medicine, and 
fhould have been mentioned among the other 
preparations of fulphur, which we have elfc- 
where imparted to you, but that it is very per
tinent to our prefent fubjed, the change of co
lours. For though none of the ingredients be 
red, the diftilled liquor will be fo; and this 
liquor, if it be well drawn, will, upon a little 
agitationof the phial firft unftopped, (efpecially 
if it be held in a warmer hand) fend forth a 
copious fume, not red, like that of nitre, but 
white j and fometimes this liquor may be fo 
drawn, that I remember, not long fince, I took 
pleafure to obferve in a parcel of it, that ingre
dients not red, did not only yield by diftilla- 
tion a volatile fpirit that was red, but though 
that liquor did upon the bare opening of the 
bottle it was kept in, drive us away with the 
plenty and fulphureous feent of a white fteam 
which it fent forth, yet the liquer itfelf being 
touched by our fingers, did immediately dye 
them black.

EXPERIMENT XXXV,

The third and laft experiment I lhall 
now mention, to lhew how prone bodies 
abounding in fulphureous parts are to afford a 

red colour, is one, wherein by the operation of 
a
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a faline fpirit upon a white or whitifh body, 
which according to the chymifts fhould be al
together fulphureous, a rednefs may be pro
duced, not (as in the former experiments) 
flowly, but in the twinkling of an eye. We 
took then of the effential oil of anifecds, which 
has this peculiarity, that in cold weather it 
lofes its fluidity and the greateft part of its 
tranfparency, and looks like a white or whi- 
tilh ointment, and near at hand feems to con- 
fift of a multitude of little foft fcales : of this 
coagulated ftuff we fpread a little with a knife 
upon a piece of white paper, and letting fall 
on it, and mixing with it, a drop or two of 
oil of vitriol, immediately (as we fore-faw) 
there emerged together with fome heat and 
fmoke, a blood-red colour which therefore was 
in a trice produced by two bodies, whereof 
the one had but a 
ther (if carefully 
at all.

whitifti colour, and the o- 
redified) had no colour

T XXXVI.E X P E R I MEN

occafion {Pyrophilus} weBut on this
muft add once for all, that in many of the 

auove recited experiments, though the changes 
_of colour happened as we have mentioned 
them ; yet the emergent or produced colour 
is oft-times very fubjedt to degenerate, both 
quickly and much. Notwithftanding which, 
fince the changes, we have fet down, do hap- 

-pen prefently upon the operation of the bodies 
upon each other, or at the times by us Ipeci- 
fied, that is fufficient both to juftify our vera
city, and to (hew what we intend ; it not being 
effential to the genuinenefs of a colour to be 
durable. For a fading leaf, that is ready to rot, 
and moulder into duft, may have as true a yel
low, as a wedge of gold, which fo obftinately 
refifts both time and fire. And the reafon 
why I take occafion from the former experiment 
to fubjoin this general advertifement, is, that 
1 have feveral times obferved, that the mixture 

-refulting from the oils of vitriol, and of ani- 
- feeds, though it acquire a thicker confiftence 
than either of the ingredients had, has quickly 
loft its colour, turning in a very Ihort time in
to a dirty grey, at leaft in the fuperficial parts, 
where it is expofed to the air : which laft cii*- 
cumftance I therefore mention, becaufe that, 
though it feem probable, that this degenera
tion of colours may oft-times and in divers 

: cafes proceed from the further adlion of tlie 
-faline corpufcles, and the other ingredients

The Experimental History Part III.
by the name of Turnfol, ourinduftriousP«r^z«- 
fon, in the particular account he gives of the Parkin
plant thatbears it, tells us alfo. That the berries^ 
'ii^hen they are at their full n.aturity, have ivithin 
them between the outerfkin and the tmvardkernel‘s' 
or feed, a certain juice or moijlure, which being 
rubbed upon paper or cloth, at the firft appears 
of a frefh and lovely green colour, but prefently 
change th into a kind of blueifh purple, upon the 
cloth or paper-, and the fame cloth afterwards wet 
in water, and vrung forth, will colour the water 
into a claret-wine colour; and thefe (concludes 
he) are thofe rags of cloth, which are ufually called 
turnfol in the druggifis or grocers fhops. And 
to this obfervation of our Botanift we will add 
an experiment of our own, (made before wc 
met with that) which, though in many cir- 
cumftances very differing, lerves to prove 
the fame thing. For having talcen of the 
deeply red juice of buckthorn berries, which 
I bought of the man that ufes to fell it to the 
apothecaries, to make their fyrup de fpina cer- 
vina, 1 let fome of it drop upon a piece of 
white paper, and having left it there for many 
hours, till the paper was grown dry again, I 
found what I was inclined to fufped, namely, 
that this juice was degenerated from a deep 
red to a dirty kind of greyilh colour, which, 
in a great part of theftained paper, feemed not 
to have fo much as an eye of red -. though a 
little fpirit of fait or diffolved alcali would turn 
this unpleafant colour (as formerly I told you 
it would.change the not yet altered juice) into 
a red or green. And to fatisfy my lelf, that 

-this degeneration of colour did not proceed 
from the paper, I dropped fome of the deep 
red or crimfon juice upon a white glazed tile, 
and fuffering it to dry on there, I found that 
^ven in that body, on which it could not foak, 
and by which it could not be wrought, it ne- 
verthclefs loft its colour. And thefe inftances 
{Pyrophilus} I am the more careful to mention 
to you, th^t you may not be much furprifed or 
dilcouraged, if you fhould fometimes mifs of 
performing pundiually what I affirm my felf to 
have done in point ofchanging colours fince 
in thefe experiments the over- light or neglect 
of fuch little circumftances, as in many others 
would not be perhaps confiderable, may oc
cafion the mif-carrying of a trial. And I 
was willing alfo to take this occafion of adver- 
tifing you in the repeating of the experiments 
mentioned in the treatife, to make ufe of the 
juices of vegetables, and other things prepared 
for your trials, as foon as ever they are ready, 

-upon one another, yet in many cafes much bf left one or other of them grow lefs fit, if not 
■ the quick change of colours feems afcribeable 
to the air, as may be made probable by feveral 
reafons : the firft whereof may be fetched from 

'the newly recited example of the two oils the 
next may be, that we have fometimes obferved 
Jong window-curtains of light colours to have 
that part of them, which was expofed to the 
air, when the window was open of one colour, 
and the lower part, that was fheltered from the 
air by the wall, of another colour : and the 
third argument may be fetched from divers 
obfervations, both of others, and our own ; for 
of that pigment fo well known in painters Ihops,

quite unfit by delay; and to eftimate the e- 
vent of trials by the change, that is produced 
prefently upon the due and fufficient applica
tion of aftivesto paffives, (as they fpeak) becaufe 
in many cafes the effects of fuch mixtures may 
notbelafting, and the newly produced colour 
may ip a little time degenerate. But {Pyro- 
philus}lior^ot to add to the former obfervations 
lately made about vegetables, a third of the 
fame import, made in mineral fubftances, by 
telling you, that the better to fatisfy a friend 
or two in this particular, I fometimes made, 
according to fome conjeitures of mine, this 

experiment-, •

    
 



6t
experiment; that having diffolved good filver 
in aqua-fortis, and precipitated it with fpirit of 
fait, upon the firft decanting of the liquor, the 
remaining matter would be purely white ; but 
after it had lain a while uncovered, that part 
of it that was contiguous to the air, would not 
only lofe its whitenefs, but appear of a very 
dark and almoft blackifti colour ; I fay, that 
part that was contiguous to the air, becaufe if 
that were gently taken off, the fubjacent part 
of the fame mafs would appear very white, 
till-that alfo, having continued a while expofed 
to the air, would likewife degenerate. Now 
whether the air perform thefe things by the 
means of a fubtile fait, which we elfewhere 
flrew it not to be deftitute of, or by a piercing 
moifture, that is apt eafily to infinuate it felf 
into the pores of fome bodies, and thereby 
change their texture, and fo their colour ; or 
by folliciting the avolation of certain parts of 
the bodies, to which it is contiguous ; or by 
fome other Vway, (which poffibly I may elfe
where propofe and confider) I have not now 
the leifure to difedurfe. And for the fame 
reafon, though I could add many other in
ftances, of what I formerly noted touching 
the emergency of rednefs upon the digeftion 
of many bodies, infomuch that I have often 
feen upon the borders of France (and pro
bably we may have the like in England} a fort 
of pears, which digefted for Ibme time with a 
little wine, in a veffel exactly clofed, wi.’l in 
not many hours appear throughout of a deep 
red colour, (as alfo that of the juice, wherein 
they are ftewed, becomes) but even on pure 
and white fait of tartar, pure fpirit of wine, 
as clear as rock-water, will (as we elfewhere 
declare) by long digeftion acquire a rednefs: 
though I fay fuch inftances might be multi
plied, and though there be fome other obvi
ous changes of colours, which happen fo fre
quently, that they cannot but be as well con
fiderable as notorious ; fuch as is the blacknefs 
of almoft all bodies burned in the open air ; 
yet our hafte invites us to refign you the exer
cife of inquiring into the caufes of thefe 
changes. And certainly, the reafon both why 
the foots of fuch differing bodies are almoft all 
of them all black, why fo much the greater 
part of vegetables fhould be rather green than 
of any other colour, and particularly (which 
more diredly concerns the place) why gentle 
heats do fo frequently in chymical operations 
produce rather a rednefs than any other colour 
in digefted menftruums, not only fulphureous, 
as fpirit of wine, but faline, as fpirit of vine
gar, may be very well worth a ferious inquiry j 
which I fhall therefore recommend to Pyr^hilus 
and his ingenious friends.

EXPERIMENT XXXVIL

IT may feem fomewhat ftrange, that if 
you take the crimfon folution of cochineal, 

or the juice of black cherries, and of fome o- 
ther vegetables that afford the like colour, 
(which becaufe many take but for a deep red, 
we do with them fometimes call it lb) and let 
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fome of it fall upon a piece of paper, a drop 
or two of an acid fpirit, fuch as Ipirit of fait, 
or aqua-fortis, will immediately turn it into a 
fair red. Whereas, if you make an infufion 
of brazil in fair water, and drop a little fpirit 
of fait or aqua-fortis into it, that will deftroy 
its rednefs, and leave the liquor of a yellow, 
(fometimes pale) I might perhaps plaufibly 
enough fay on this occafion, that if we confider 
the cafe a little more attentively, we may take 
notice, that the acfio.n of the acid fpirit feems 
in both cafes but to weaken the colour of the 
liquor on which it falls. And fo though it 
deftroy rednefs in the tinffure of brazil, as well 
as produce red in the tindure of cochineal, 
its operations may be uniform enough, fince as 
crimfon feems to be little elfe than a very deep 
red, with (perhaps) an eye of blue, lb fome 
kinds of red feem (as I have lately noted) to 
belittle elfe,than heightned yellow. Andcon
fequently in fuch bodies, the yellow feems to 
be but a diluted red. And accordingly alcali
zate folutions and urinous fpirits, which feem 
dilpofed to deepen the colours of the juicesand 
liquors of moft vegetables, will not only re
ftore the folution of cochineal and the infufion 
of brazil to crimfon, wlience the fpirit of fait 
had changed them into a truer red 5 but will 
alfo (as I lately told you) not only heighten 
the yellow juice of madder into red, but ad- 

■ vance the red infufion of brazil to a crimfon.
But I know not whether it will not be much 
fafer to derive thefe changes from varied tex
tures, than certain kinds of bodies ; and you 
will perhaps think it worth while, that I Ihould 
add on this occafion, that it may deferve fome 
fpeculation, why notwithftanding what we 
have been obferving, though blue and purple 
feem to be deeper colours than red, and there
fore the juices of plants of either of the two 
former colours may (congruoufly enough to 
what has been juft now noted) be turned red 
by fpirit of fait or aqua-fortis, yet blue fyrup 
of violets and fome purples fiiould both by 
oil of tartar and fpirit of urine be ^hanged 
into green, which feems to be not a deeper, 
but a more diluted colour than blue, if not 
alfo than purple.

Experiment xxxviii.

IT would much contribute to the hiftory of 
colours, if chymifts would in their labora
tories take a heedful notice, and give us a 

faithful account of xhe colours obferved in the 
fteatfis of bodies either fublimed or diftilled, 
and of the colours of thofe- productions of 
the fire, that are made up by the coalition of 
thofe fteams. As (for inftance) we obferve 
in. the diftilling of pure falt-petre, that at a 
certain feafon of the operation, the body, 
though it feem either cryftalline, or white, 
affords very red fumes: whereas though vitriol 
be green or blue, the fpirit of it is obferved to 
come over in whitifh fumes. The like colour 
I have taken notice of in the fumes of feve
ral other concretes of differing colours, and 
natures, efpecially when diftilled with ftrong 
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ricks, that pretend to fecrets, who tell us, 
that orpiment being fublimed, will afford a- 
mong the parts of it that fly upward, fome 
little maffes, which, though the mineral itfelf 
be of a good yellow, will be red enough to c- 
mulate rubies, both in colour and tranflucency. 
And this experiment may, for aught I know, 
fometimes fucceed; for I remember, that hav
ing in a fmall bolt-head purpofely fublimed 
fome powdered orpiment, we could in the 
lower part of the fublimate difcern here and 
there fome reddifh lines, though much of the 
upper part of the fublimate confifted of a mat
ter, which was not alone purely yellow, but 
tranfparent almoft like a powder. And we 
have alfo this way obtained a fublimate, the 
lower part whereof though it confifted not of 
rubies, yet the fmall pieces of it, which were 
numerous enough, were of a plcafant reddifh 
colour, and gliftered very prettily. But to in- 
fift on fuch kind of trials and obfervations, 
(where the afcending fumes of bodies differ in 
colour from the bodies themfelves) though it 
might indeed enrich th? hiftory of colours, 
would rob me of too much of the little time I 
have to dilpatch what I have further to tell you 
concerning them.

fires. And we elfewhere note, that even 
foot, as black as it is, has filled our re
ceivers with fuch copious white fumes, that 
they feemed to have had their infides walked 
with milk. And no lefs obfervable may be 
the diftilled liquors, into which fuch fumes con
vene, (for though we will not deny, that by 
Ikill and care a reddilh liquor may be obtained 
from nitre) yet the common fpirit of it, in 
the making even of which, ftore of thefe red 
fumes are wont to pafs over into the receiver, 
appears not to be at all red. And befides, that 
neither the Ipirit of vitriol, nor that of foot is 
any thing white; and, befides alfo, that as far 
as I have obferved, moft (for I fay not all) of 
the empyreumatical oils of wood, and other 
concretes, are either of a deep red, or of a 
colour between red and blacky befides this, I 
fay, it is very remarkable, that notwithftand- 
Ing that great variety of colours to be met with 
in the herbs, flowers, and other bodies wont 
to be diftilled in balnea ; yet (as far at leaft as 
our common diftillers experience reacheth) 
all the waters and fpirits that firft come over 
by that way of diftillation, leave the colours of 
their concretes behind them, though indeed 
there be one or two vegetables not commonly 
taken notice of, whofe diftilled liquors I elfe
where obferve to carry over the tindure of the 
concrete with them. And as in diftillations, 
fo in fublimations, it were worth while to take 
notice of what comes up, in reference to our 
prefent Icope, but purpofely performing them 
(as I have in Ibme cafes done) in conveniently 
lhaped glalTes, that the colour of the afcend- 
ing fumes may be difcemed •, for it may afford 
a Naturalift good information to obferve the 
congniities or the differences betwixt the colours 
of the afcending fumes, and thofe of the flowers 
they compole by their convention. For it is 
evident, that thefe flowers do many of them, 
in point of colour, much differ, not only from 
one another, but oft times from the concretes 
that afforded them. Thus, (not here to repeat 
what I formerly noted of the black foots of 
very differingly coloured bodies) though cam
phire and brimftone afford flow'^ers much of 
their own colour, fave that thofe of brimftone 
are wont to be a little paler, than the lumps that 
yielded them; yet even of red benzoin,* that 
fublimed fubftance, which chymifts call its 
flowers, is wont to be white or whitilh. And 
to omit other inftances, even one and the fame 
black mineral, antimony, may be made to af
ford flowers, fome of them-red, and fome grey, 
and, which is more ftrange, fome of'them 
purely white. And it is the prefoription of 
fome glals-men by exquifitely mingling a con
venient proportion of brimftone, fal-armoniack, 
and quickfilver, and fubliming them together, 
to make a fublimate of an excellent blue} and 
though having caufed the experiment to be 
made, we found the produced fublimate to be 
far from being of a lovely colour, (as was pro- 
mifod) that here and there it feemed blueifh, 
and at leaft was of a colour differing enough 
from either of the ingredients, which is fuffici
ent for our prefent purpofe. But 9 pouch 
finer colour is promifed by fome of the empi-

EXPERIMENT XXXIX.

Take the dried buds (or bloflbms) of 
the pomegranate tree, (wliich are com

monly calledin the fhops Balaujliums;) pull off 
the reddifh leaves, and by a gentle ebullition 
of them in fair water, or by a competent in- 
fufion of them in like water well heated, extract 
a faint reddifh tindure j which, if the liquor be 
turbid, you may clarify it by filtrating it. In
to this, if you pour a little good fpirit of u- 

' rine, or fome other fpirit abounding in the 
like fort of volatile faits, the mixture will pre
fently turn of a darkifh green colour j but if 
inftead of the forementioned liquor, you drop 
into the Ample infufion a little redified fpirit 
of fea-falt, the pale and almoft colourlefs liquor 
will immediately not only grow more tranf
parent, but acquire a high rtjdnefs, like that 
of rich claret wine j which fo fuddenly acqui
red colour may as quickly be deftroyed, and 
turned into a dirty blueifh green, by the af
fufion of a competent quantity of the above- 
mentioned fpirit of urine.

ANNOTATION.

This experiment may bring fome light 
to, ^nd receive fome from a couple of 

other experiments, that I remember I have met 
with in the ingenious Gaffendus's aqimadver- 
fioris upon Epicuruses philofophy, whilft I was 
turning over the leaves of thofe learned com
mentaries, (my eyes being too weak to let me 
read fuch voluminous books quite through j) 
and 1 the lefs fcruple (notwithftanding my con
trary cuftom in this treatife) to fet down thefe 
experiments of another, becaufe I fhall a little 
improve the latter of them, and becaufe' by 
comparing therewith that which I have laft ci
ted, we may be affifted-to conjedure upon what 

account
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account it is, that oil of vitriol heightens the 
tindure of red-rofe leaves, fince fpirit of fait, 
which is a highly acid menftruum, but other- 
wife differing enough from oil of vitriol, does 
the fame thing. Our author’s experiments then, 
as we made them, are thefe: We took about a 
glaf^full of lukewarm water, and in it immerged 
a quantity of die leaves of fenna, and prefently 
upon the immerfion there did not appear any 
rednefs in the water, but dropping into it a 

’ little oil of tartar, the liquor foon difeovered 
a rednels to the watchful eye ; whereas by a 
little of that acid liquor of vitriol, which is 
like the former undefervedly called oil, fuch a 
colour would not be extraded from the infufed 
fenna. On the other fide, we took fome red- 
rofe leaves dried, and having fhaken them into 
a glafs of fair water, they imparted to it no 
rednefs, but upon the affufion of a little oil of 
vitriol the water was immediately turned red, 
which it would not have been, if inftead of oil 
of vitriol, we had employed oil of tartar to 
produce that colour. That thefe were GajJ'endus 
his experiments, I partly remember, and was 
affured by a friend, who lately tranfcribed them 
out of Gaffendus his book, which, I therefore 

• add, becaufe I have not now that book at 
hand. And the defign of GaJ/endus in thefe 
experiments our friend affirms to be, to prove, 
that of things not red a rednefs may be made 
only by mixture, and the varied pofition of 
parts, wherein the dodrine of that fubtile phi
lofopher doth not a little authorize what we 
have formerly delivered concerning the emer
gency and change of colours. But the inftan- 
ces, that we have out of him fet down, feem 
not to be the moft eminent, that may be pro
duced of this truth :. for our next experiment 
will lhew the produdion of feveral colours out 
of liquors, which have not any of them any 
fuch colour, nor indeed any dilcernable one at 
all. And whereas though our author tells us, 
that there was no rednefs either in the wa
ter, or the leaves of fenna, or the oil of tar
tar J and though it be true, that the predo
minant colour of the, leaves of fenna be another 
than red, yet we have tried, that by fteeping 
that plant a night even in cold water, it would 
afford a very deep yellow or reddilh tindure 
without the help of the oil of tartar, which 
feems to do little more than affift the water to 
extrad more nimbly a plenty of that red tinc
ture, wherewith the leaves of fenna do of 

' themfelves abound, and having taken off the
tindure of fenna, made only with fair water, 
before it grew to be.reddilh, and decanted it 
from the leaves, we could not perceive, that 
by dropping Ibme oil of tartar into it, that 
colour was confiderable, though it were a little 
heightened into a rednefs, which might have

themfelves, would not by Ibme feem fo rrihek 
to be produced as to be extraded by the affu
fion of oil of vitriol. And the experiment 
tried with the dry leaves of damaflc roles fuc
ceeded but imperfedly, but that is indeed cb- 
fervable to our author’s purpofe, that oil of tar
tar will not perform in this experiment what 
oil of vitriol doth ; biit becaufe this laft named 
liquor is not fo eafily to be had, give me leave 
to advertife you, that the experiment will fuc- 
ceed, if inftead of it you employ aqua fortis. 
And though fome trials of our own formerly 
made, and others eafily deducible from what 
we have already delivered, about the different 
families and operations of lalt, might enable us 
to prefent you an experiment upon red-rofe 
leaves, more accommodated to our author’s 
purpofe than that which he hath given us} 
yet our reverence to fo candid a philofopher, 
invites us rather to improve his experiment, 
than fubftitute another in its place. Take 
therefore of the tindure of red-role leaves, 
(for with damalk-rofe leaves the experiment 
fucceedeth not well) made as before hath been 
taught with a little oil of vitriol, and a good 
quantity of fair water; pour off this liquor into 
a clear phial half filled with limpid water, till 
the water held againft the light have acquired 
a competent rednefs, without lofing its tranf- 
parency; into this tindure drop leifurely a little 
good fpirit of urine, and lhaking the phial, 
which you muft ftiil hold againft the light, 
you lhall fee the red liquor immediately turned 
into a fine greenilh blue, which colour .was 
not to be found in any of the bodies, upon 
whofe mixture it emerged ; and this change is 
the more obfervable, becaufe in many bodies 
the degenerating of blue into red isufqal enough', 
but the turning of red into blue is yery unfre
quent. If at every drop of fpirit of urine you fluke 
the vial containing the red tindure, you may 
delightfully obferve a pretty variety of colours 
in the paffage of that tindure from a red to a 
blue, and fometimes we have this way hit up
on fuch a liquor, as being looked upon againft 
arid from the light, did feem faintly to emulate 
the abovementioned tindure of Lignum 
phriticum. And if you make the tindure of 
red-rofes very high, and, without diluting it 
with fair water, pour on the Ipirit Of urine, 
you may have a blue fo deep as to make the 
liquor opacous ; but being dropt upon white 
paper, the colour will foon difclofe itfelf. Alfo 
having made the red, and confequently the 
blue tindure very tranlparent, and fuffered it 
to reft in a fmall open phial for a day or two, 
we found, according to our conjedure, that 
not only the blue, but the red colour allb vanilh- 
ed i the clear liquor being of a bright amber 

_ colour, at the bottom of which fubfided a light,
been expeded, if the particles of the oil did -but copious feculency of almoft the fame co- 
eminently co-operate, otherwife than we have lour, which feenns to be nothing but the tinded 
expreffed, to the produdion of this rednefs.

And as for the experiment with red-rofe 
leaves, the fame thing may be alledged ; for 
we found that fuch leaves, by bare infufion for a 
night and day in fair water, did afford us a 
tindure bordering at leaft upon rednefs; and 
that colour being confpicuous in the leaves

parts of the rofe-leaves drawn out by the acid 
fpirits of the oil of vitriol, and precipitated 
by the volatile lalt of the Ipirit of urine; which 
makes it the more probable, that the rednefs 
drawn by the oil of vitriol, waS at leaft as well 
an extraftion of the tinging parts of the rofes, 
as a produdion of rednefs. And laftly, if you 
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be deftitute of fpirit of urine, you'may change 
the colour of the tindiure of rofes with many o- 
ther fulphureous faits, as a ftrong folution of 
pot-aflics, oil of tartar, L?c. which yet are 
feldom fo free from feculency, as the fpiri- 
tuous parts of urine becomes by repeated di- 
ftillation.

ANNOTATION.

ON this occafion, I call to mind, that I 
found a way of producing, though not 

the fame kind of blue, as I have been men
tioning, yet a colour near of kin to it, namely, 
a fair purple, by imploying a liquor not made 
red by art, inftead of the tindlure of rcd-rofcs 
made with an acid fpirit: and my way was, 
only to take log-wood, (a w’ood ‘ very well 
known to dyers) having by infufion the pow
der of it’a while in fair water made that liquor 
red, I dropt into it a tantillum of an urinous 
fpirit, as that of fal-armoniack, (and I have 
done the fame thing with an alcali) by which 
the colour was in a moment turned into a rich, 
and lovely purple. But care muft be had, 
that you let not fall into a fpoonful above two 
or three drops, left the colour become fo deep, 
as to make the liquor too opacous. And (to 
anfwer the other part of Gajfendus his experi
ment) if inftead of fair water, I infufid the 
logwood in water made fomewhat four by the 
acid fpirit of fait, I fhould obtain neither a 
purple liquor, nor a red, but only a yellow 
one.

EXPERIMENT XL.

I'he Exper iment.al History Part III.
and fully fatiate with it what quantity of wa
ter you pleafe, filtre the folution carefully 
through clean and clofe paper, that it may 
drop down as clear and colourlefs as fountain 
water. Then, when you’ll lhew the'experi- 
ment, put of it about a fpoonful into a fmall 
wine-glafs, or any other convenient veffel made 
of clear glafs, and dropping in three or four 
drops,of good oil of tartardeliq^uium, 
well filtred, that it may likewife be without co
lour : thefe two limpid liquors will in the 
twinkling of an eye turn Into an opacous mix
ture of a deep orange colour, which by keep
ing the glafs continually lhaking in your hand, 
you muit preferve from fettling too foon to the 
bottom; and vhen theIpeelators have a little 
beheld this firft change, then you muft pre
fently drop in about four or five drops of the 
oil of vitriol, and continuing to Ibake the glafs 
pretty ftrongly, that it may the nimbler dif- 
fule it felf, the whole colour, if you have gone 
fkilfully to work, will immediately difappear, 
and all the liquor in the glafs will be clear and 
colourlefs as before, without fo much as a fedi- 
ment at the bottom. But for the more grace
ful trial ’of this experiment, it will not be a- 
mifs to obferve, firft, that there Ihould not 
be taken too much of the folution of fublimate, 
nor too much of the oil of tartar dropped in, to 
avoid the necefilty of putting in fo much oil of 
vitriol as may make an ebullition, and perhaps 
run over the glafs. Secondly, that it is con
venient to keep the glafs always a little lhak
ing, both for the better mixing of the liquors, 
and to keep the yellow fubftance from fub- 
fiding, which elfe it would in a ffiort time do ; 
though when it is fubfided it will retain its co
lour, and alfo be capable of being deprived of 
it by the oil newly mentioned. Thirdly, that 
if any yellow matter ftick at the fides of the 
glafs, it is but inclining the glafs, till the cla
rified liquor can waffi along it, and the liquor 
will prefently imbibe it, and deprive it of its 
colour.

Ma NY have fometimes wondered, how I 
came to light upon this experiment; but the 
notions Or conjectures I have about the differ
ing natures of the feveral tribes of faits, having 
led me to devife the experiment, it will not be 
difficult for me to give you the chymical reafon, 
if I may fofpeak, of the phtenomenon. Having 
then obferved, that mercury, being diffolved in

The experiment I am now to mention 
to you, Pyrophilus, is that which both 

you, and all the other Virtuofi that have feen 
it, have been pleafed to think very ftrange ; 
and indeed of all the experiments of colours 
I have yet met with, it feems to be the fitteft 
to recommend the doftrine propofed in this 
treatife, and to lhew that we need not fuppofe, 
that all colours muft neceflarily be inherent 
qualities, flowing from the fubftantial forms of 
the bodies they are faid to belong to, fince by 
a bare mechanical change of texture in the mi
nute parts of bodies, two colours may in a rno- 
ment be generated quite de novo, and utterly 
deftroyed. For there is this difference be
twixt the following experiment, and moft of fome menftruums, v/ould yield a dark yellow 
the others delivered in thefe papers, that in 
this, the colour that the body already had, is 
net changed into another, but betwixt two 
bodies, each of them apart devoid of colour, 
there is in a moment generated a very deep co
lour, and which if it were let alone, would be 
permanenti and yet by a very fmall parcel of 
a third body, that has no colour of its own, 
(left fome may pretend I know not what an
tipathy b-t.vixt colours) this otherwife per- 
mam nt colour will be in another trice fii quite 
deftroy-d, that there will remain no foot-fteps 
either of it or of any other colour in the whole 
mixture. •

THE cxpci ii nent is very eafy, and it is thus 
performed: Take good common fublimate,

3

precipitate, and fuppofing that, as to this, 
common wateb, and the faits that flick to the 
mercury would be equivalent to thofe acid 
menftruums, which work upon the quickfil
ver, upon did account of their faline particles, I 
fubftituted a folution of fublimate in fair water, 
inftead of a folution of mercury in aqua-fortis, 
or fpirit of nitre, that Ample folution being 
both clearer and free from that very offcnlive 
fmcll, which accompanies the folutions of 
inercU.-fy made with thofe other corrofive li
quors. Then I confidered, that that which 
makes the yellow colour, is indeed but a pre
cipitate made by the means of the oil of tartaf, 
which we drop in, and which, as the chymifts 
know, does generally precipitate metalline 

bodies

    
 



of COLOURS,
bodies corroded by acid faits: fo that the co
lour in our cafe refults from the coalition of the 
mercu/ial particles with the faline ones, where
with they were formerly alfociated, and with 
the alcalizate particles of the fait of tartar that 
fwim up and down in the oil. Wherefore 
confidering alfo, that very many of the efFefts 
of lixiviate liquors, upon the folutions of other 
bodies, may be deftroyed by acid menftruums, 
as I elfewhere more particularly declare, I con
cluded, that if I chofe a very potently acid li
quor, which by its incifive power might undo 
the work of the oil of tartar, and dilperfe a- 
gain thofe particles, which the other had by 
precipitation alfociated, into fuch minute cor
pufcles as were before fingly inconfpicuous, 
they would become inconlpicuous again, and 
confequently leave the liquor as colourlefs as 
before the precipitation was made.

This, as I faid, Pyrophilus, feems to be 
the chymical reafon of this experiment; that 
is fuch a reafon, as, fuppofing the truth of 
thofe chymical notions I have elfewhere I hope 
evinced, may give fuch an account of the phte- 
nomena as chymical notions can fupply us with: 
but I both here and elfewhere make ufe of this 
way of fpeaking, to intimate that I am fuffici- 
ently aware of the difference betwixt a chymi
cal explication of a phenomenon, and one that 
is truly philofophical or mechanical ; as in our 
prefent cafe, I tell you fomething, when I tell 
you that the yellownefs of the mercurial folu
tion, and the oil of tartar, is produced by the 
precipitation occafioned by the affufion of the 
latter of thofe liquors, and that the deftruftion 
of the colour proceeds from the dilfipation of 
that curdled matter, whofe texture is deftroyed, 
and which is diffolved into minute and invifible 
particles by the potently acid menftruum: which 

■ is the reafon, why there remains no fediment in 
the bottom, becaufe the infufed oil takes it up, 
and refolves it into hidden or invifible parts, as 
water does fait or fugar. ■ But when I have 
told you all this, I am far from thinking I 
have told all that fuch an inquifitive perfon as 
your felf would know : for I prefume you 
would defire, as well as I, to learn (at leaft) why 
the particles of the mercury, of the tartar, and 
of the acid faits convening together, Ihould 
make rather an orange colour than a red, or a 
blue, or a green. For it is not enough to fay 
what I related a little before, that divers mer-' 
curial folutions, though otherwife made, would 
yield a yellow precipitate, becaufe the queftion 
will recur concerning them and to give it a 
fatisfadtory anfwer, is, I freely acknowledge, 
more than I dare as yet pretend to.

But to confirm my conjedlure about the chy
mical reafon of our experiment, I may add, 
that as I have ('viz. pag. 11. of this treatife) 
elfewhere (on another occafion) told you, with 
faline liquors of another kind and nature than 
fait of tartar, (namely, with fpirit of urine, 
and liquors of kin to that) I can make the mer
cury precipitate out of the firft fimple folution 
quite of another colour than that hitherto men
tioned i nay, if inftead of altering the precipi
tating liquor, I altered the texture of the fub
limate in fuch a way as my notions about fait

Vol. II.

required, I could produce the fame ph2enome- 
non. For having purpofely fublimed together 
equal parts (or thereabout) of fal-armoniack 
and fublimate, firft diligently mixed, the afe 
cending flowers being diffolved in fair water, 
and filtred, gave a folution limpid and colour
lefs, like that of the other fublimates, and yet 
an alcaly dropped into this liquor did not turn 
it yellow but white. And upon the fame 
grounds we may with quickfilver, without the 
help of common fublimate, prepare another 
fort of flowers diffoluble in water without dip
colouring it, with which I could likewife do 
what I newly mentioned; to which I lhall add, 
(what poflibly you will fomewhat wonder at) 
that fo much does the colour depend upon the 
texture refulting from the convention of the fe
veral forts of corpufcles, that though, in our ex
periment, oil of vitriol deftroys the yellow co
lour, yet with quickfilver and fair water, by 
the help of oil of vitriol alone, we may eafily 
make a kind of precipitate of a fair and per
manent yellow, as you will ere long (in the 
forty fecond experiment of this third part) 
be taught. And I may further add, that I 
chofe oil of vitriol, not fo much for any other 
or peculiar quality, as for its being, when it is 
well redtified, (which it is fomewhat hazardous 
to bring it to be) not only devoid of colour 
and ill fmells, but extremely ftrong and inci-. 
five. For though common and undephlegma- ‘ 
ted aqua fortis will not perform the fame thing 
well, yet that which is made exceeding ftrong, 
by being carefully dephlegmed, will do it pret
ty well, though not fo well as oil of vitriol i 
which is fo ftrong, that even without redlifica- 
tion it may for a need be made ufe of. I will ’ 
not here tell you what I have tried, that I may 
be able to deprive at pleafure the precipitate 
that one of the fulphureous liquors had made, 
by the copious affufion of the other; becaufe 
I found, though this experiment is too tick- 
lifh to let me give a full account of it in few 
words, I lhall therefore tell you, that it is not 
only for once, that the other above-mentioned 
experiment may be made, the fame numerical., 
parcels of liquor being ftill employed in it. 
For after I have clarified the orange-coloured 
liquor, by the addition of as little of the oil 
of vitriol as will fuffice to perform the effedt, 
I can again at pleafure reproduce the opacous

* colour, by the dropping in of frelh oil of tartar, 
and deftroy it again by the re-affufion of more 
of the acid menftruum; and yet oftener, if I 
pleafe, can I with thefe two contrariant liquors 
recall and difperfe the colour, though by reafon 
of the addition of fo much new liquor, in refe
rence to the mercurial particles, the colour will 
at length appear more dilute and faint.

Improvement of the fortieth Experiment.

An D, Pyrophilus, to confirm yet further 
the notions that led me to think on the 

propofed experiment, I fhall acquaint you with 
another; which, when I had conveniency, I have 
fometimes added to it, and which has to the 
fpedlators appeared little lefs odd than the firft. 
And though becaufe the liquor, requifite to 
make the trial fuccecd well, muft be on pur- 

S pofe

65

    
 



66
pole prepared a-new a while before, becaufe it 
will not long retain its fitnefs for this work, I 
do but feldom annex this experiment to the o- 
ther i yet I lhall tell you how I devifed it, and 
how I make it. If you boil crude antimo
ny in a ftrong and clear lixivium, you fhall 
feparate a fubftance from it, which fome mo
dern chymifts are pleafed to call its fulphur, 
but how defervedly I lhall not here examine, 
having elfewhere done it in an opportune place; 
wherefore I lhall now but need to take notice, 
that when this fuppofed fulphur (not now to 
call it rather a kind of crocus) is let fall 
by the liquor upon its refrigeration, it of
ten fettles in flakes, or fuch-like parcels of 
a yellow fubftance, (which being by the pre
cedent diffolution reduced into minute parts, 
may peradventure be made to take fire much 
more eafily than the groffer powder of unpre
pared antimony would have done.) Conlider- 
ing therefore, that common fulphur boiled in 
a lixivium, may be precipitated out of it by 
rhenilh-wine or white-wine, which are fourilh 
liquors, and have in them, as I elfewhere lhew, 
an acid fait j and having found alfo by trial, 
that with other acid liquors I could precipi
tate out of lixiviate folvents fome other mi
neral concretions abounding with fulphureous 
parts, of which Ibrt is crude antimony ; I con
cluded it to be eafy to precipitate the antimony 
diffolved, as was lately mentioned, with the 
acid oil of vitriol. And though common ful
phur yields a white precipitate, which the chy
mifts call lac fulphuris^ yet I fuppofed the pre
cipitated antimony would be of a deep yellow 

> colour, as well if made with oil of vitriol, as 
if made only by refrigeration and length of 
time. From this it was eafy to deduce this 
experiment, that if you put into one glafs fome 
of the frefhly impregnated and filtrated folution 
of antimony, and into another fome of the 
orange-coloured mixture, (which I formerly 
lhewed you how to make with a mercurial 
folution and oil of tartar) a few drops of oil 
of vitriol dropped into the laft mentioned glafs 
would, as I told you before, turn the deep 
yellow mixture into a clear liquor ; whereas a 
Jittle of the fame oil dropped out of the fame 
phial into the other glafs, would prefently (but 
not without fome ill feent) turn the mode
rately clear folution into a deep yellow fub
ftance. But this, as I faid, fucceeds not well,' 
unlefsyou employ a lixivium that has but new
ly diffolved antimony, and has not yet let it 
fall. But yet in fummer-time, if your lixivi
um have been duly impregnated and well 
filtred after it is quite cold, it will for fome 
days (perhaps much longer than I had occa
fion to try) retain antimony enough to exhibit, 
upon the affufion of the corrofive oil, as much 
of a good yellow fubftance as is neceflary to 
fatisfy the beholders of the poffibility of the 
experiment.

Refledlions upon the XLth experiment, compared 
'luitb the Xtb and XXth.

The knowledge of the diftindion of 
faits which we have propofed, whereby 
they are diferiminated into acid, volatile, or
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falfuginous (if I may for diftinftion fake fo^l 
the fugitive faits of animal fubftances) ancfS 
fixed or alcalizate, may poflibly (by fiiat lit
tle part which we have already delivered, of 
what we could fay of its applicablenefs) appear 
of fo much ufe in natural philofophy (efpecially 
in the praitick part of it) that I doubt not 
but it will be no unwelcome corollary of the 
preceding experiment, if by the help of it I 
teach you to diftinguifh which of thofe faits 
is predominant in chymical liquors, as well as 
whether any of them be fo or not. For though 
in our notes upon the tenth and twent’eth expe
riments I have fhown you a way, by means of 
the tincture of Lignum Nephriticum, or of fyrup 
of violets, to difcover whether a propounded 
fait be acid or not i yet you can thereby only 
find in general that fuch and fuch faits belong 
not to the tribe of acids, but cannot determine 
whether they belong to the tribe of urinous 
faits, (under which, fordiftinchion fake, I com
prehend all thofe volatile faits of animal or o- 
ther fubftances that are contrary to acids) or 
to that of alcalies. For as well the one as the 
other of thefelalino-fulphureous faits will reftore 
the ceruleous colour to the tindure of Lignum 
Nephriticum^ and turn that of fynip of violets 
into green. Wherefore this XLth experiment 
does opportunely fupply the deficiency of thofe. 
For being follicitous to find out fome ready 
ways of dilcriminating the tribes of chymical 
faits, I found that all thofe I thought fit to 
make trial of, would, if they were of a lixiviate 
nature, make with fublimate diffolved in fair 
water an orange tawny precipitate j whereas if 
they were of an urinous nature, the precipitate 
would be white and milky. So that having 

j always by me fome fyrup of violets and fome 
folution of fublimate, 1 can by the help of the 
firft of thofe liquors difcover in a trice, whether 
the propounded fait or faline body be of an 
acid nature or no, if it be, I need (you know) 
inquire no further ; but if it be not, I can very 
eafily, and as readily diftinguifli between the 
other two kinds of faits, by the white or orange
colour that is immediately produced, by letting 
fall a few drops or grains of the fait to be ex
amined, into a fpoonful of the clear folution of 
fublimate. For example, it has been fuppofed 
by fome eminently learned, that when fal 
armoniack being mingled with an alcali is for
ced from it by the fire in clofe veffels, the vo
latile fait that will thereby be obtained (if the 
operation be fkilfully performed,) is but a more 
fine and fubtile fort of fal-armoniack, which, 
it is prefutpqd, this operation does but more 
exquifitely purify than common folutions, fil- 
trations, and coagulations. But this opinion may 
be eafily Ihown to be erroneous, as by other 
arguments, fo particularly by the lately deliver
ed method of diftinguilhing the tribes of faits. 
For tlje faline Ipirit of fal-armoniack, as it is 
in many other manifeft qualities very like the 
fpirit of urine, fo like, that it will in a trice 
make fyrup of violets of a lovely green, turn a 
folution of good verdigreafe into an excellent 
azure, and make the folution of a fublimate 
yield a white precipitate; infomuch that in moft 
(fori fay not all of the experiments) where I 
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aim only at producing a fuddcn Change of co
lour, I fcruple not to ufe Ipirit of fal-armoniack 
whendt is at hand, inftead of fpirit of urine, 
as indeed it feems chiefly to confift (befides the 
phlegm that helps to make it fluid) of the vo
latile urinous fait (yet not excluding that of 
foot) that abounds in the fal armoniack and is 
fet at liberty from the fea-falt wherewith it was 
formerly alfociated, and clogged, by the ope
ration of the alcali, that divides the ingredi
ents of fal armoniack, and retains that fea-falt 
with it felf: What ufe may be made of the like 
way of exploration in that inquiry which puz
zles fo many modern Naturalifts, whether the 
rich pigment (which, we have often had oc
cafion to mention) belongs to the vegetable 
or animal kingdom, you may find in another 
place, where I give you fome account of what I 
tried about cochineal. But I think it needlels 
to exemplify here our method by any other 
inftances, many fuch being to be met with in 
divers parts of this treatife; but I will rather 
advertife you, that by this way of examining 
chymical liquors, youmay not only in moft cafes 
conclude affirmatively, but in fome cafes ne
gatively. As fince fpirit of wine, and, as far 
as I have tried, thofe chymical oils which ar- 
tifts call elfential, did not (when I ufed them 
as I had ufed the feveral families of faits upon 
that fyrup) turn fyrup of violets red or green, 
not the folution of fublimate white or yellow j 
I inferred it may thence be probably argued, 
that either they are deftitute of fait, or have 
fuch as belongs not to either of the three grand 
families often already mentioned. When I went
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uncompounded fpirit. And, upon this ac
count, it was of the fpirit of oak (and the like 
concretes) freed from its vinegar, that I elfe
where told you, that I had not then obferved 
it (and I have repeated the trial but very 
lately) to deftroy the ceruleous tincture of 
Lignum Nephriticum, But this only en paf 
fant} for the chief thing I had to add was 
this: That by the fame way may be examined 
and difcovered divers changes that are pro
duced in bodies, either by nature only, or by 
art; either of them being able, by changing 
the texture of feme concretes I could name, 
to qualify them to operate after a new manner 
upon the above mentioned fyrup, or folution, 
or both : And by this means, to tell you that, 
upon the by, I have been able to difcover, 
that there may be made bodies, which though 
they run per deliquium^ as readily as fait of tar
tar, belong in other refpefts, not to the family 
of alcalies, much lefs to that of falfuginous or 
that of acid faits. Perhaps too, I may know 
a way of making a highly operative faline 
body, that lhall neither change the colour of 
fyrup of violets, nor precipitate the folution of 
fublimate j and I can likewife, if I pleafe, con
ceal by what liquors I perform fuch changes of 
colour, as I have been mentioning to you, by 
quite altering the texture of fome ordinary 
chymical produdtions, the exploration of which 
is the main ufe of the fortieth experiment, 
which I think teaches not a little, if it teach 
us to difcover the nature of thofe things (in 
reference to fait) that are obtained by the or
dinary chymical analyfis of mixed bodies, 

to examine the fpirit of oak, or of fuch like ' though perhaps there may be other bodies pre
concretes forced over through a retort, I found 
by this means amongft others, that (as I elfe
where Ihow) thofe chymifts are much mifta- 
ken in it, that account it a fimple liquor, and 
one of their hypoftatical principles. For not to 
mention what phlegm it may have, I found 
that with a few drops of one of this fort of 
fpirits mixed with a good proportion of fyrup 
of violets, I could change the colour and make 
it purpliffi, by the affinity of which colour to 
rednefs, I conjectured that this fpirit had fome 
acid corpufcles in it; and accordingly I found, 
that as it would deftroy the bluenefs of a tinc
ture of Lignum Nephriticum, fo being put up
on corals, it would corrode them, as common 
Ipirit of vinegar, and other acid liquors are 
wont to doi And farther to examine whether 
there were not a great part of the liquor that 
was not of an acid nature, having feparated 
the four or vinegar-like part from the reft, 
which (if I miftake not) is far the more co
pious-, we concluded, as we had conjeftured, 
the other or remaining part, though it had a 
ftrong tafte as well as fmell, to be of a nature 
differing from that of either of the three forts 
of faits above-mentioned, fince it did as little 
as fpirit of wine, and chymical oils, alter the 
colour either of fyrup of violets or folution of 
fublimate: whence we alfo inferred, that the 
change that had been made of that fyrup into 
a purple colour, was effedted by the vinegar, 
that was one of the two ingredients of the li
quor, which v/as wont to pafs for a fimple or

pared by chymiftry, which may have the fame 
effeds in the change of colours, and yet be 
produced not from what chymifts call the re- 
folution of bodies, but from their compofition. 
But the difcourfing of things of this nature is 
more proper for another place. I lhall now 
only add, what might perhaps have been more 
feafonably told you before ; That the reafon 
why the way of exploration of faits hitherto 
delivered fucceeds in the folution of fublimate, 
depends upon the particular texture of that fo
lution, as well as upon the differing natures of 
the* faline liquors employed to precipitate it. 
For gold diffolved in aqua regia, whether you 
precipitate it with oil of tartar, which is an al- 
*cali, or with fpirit of urine, or fal armoniack, 
which belongs to the family of volatile faits, 
will either way afford a yellow fubftance: 
though with fuch an acid liquor as, I fay not 
fpirit of fait, the body that yields it, being up- 
the matter an ingredient of aqua regis, but oil 
of vitriol it felf, I did not find that I could 
precipitate the metal out of the folution, or de
ftroy the colour of it; though the fame oil of 
vitriol would readily precipitate filver diffolved 
in aqua-fortis. And if you diffolve pure fil
ver in aqua-fortis, nd fuffer it to fhoot into 
cryftals, the clear folution of thefe made in 
fair water, will afford a very white precipitate, 
whether it be made with an alcali, or an acid 
fpirit, as that of fait j whereas, which may 
feem Ibmewhat ftrange, with fpirit of fal ar
moniack (that I ufed was made of quick-lime)
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I could obtain no fuch white precipitate : that 
volatile fpirit, nor (as I remember) that of 
urine, fcarce doing any more than ftriking 
down a very fmall quantity of matter, which 
was neither white nor whitilh ; fo that the re
maining liquor being fulFered to evaporate till 
the fuperfluous moi ft u re was gone, the great
eft part of the metalline corpufcles with the fa
line ones that had imbibed them, concoagu- 
lated into fait, as is ufual in fuch folutions, 
wherein the metal has not been precipitated.

EXPERIMENT XLI.

OF kin to the laft or fortieth experiment 
is another which I remember I have 

fometimes lhewn to Virtuofi that were pleafed 
not to diflike it. I took fpirit of urine made 
by fermentation, and with a due proportion 
of copper brought into Imall parts, I obtained 
a very lovely azure folution; and when I faw 
the colour was fuch as was requifite, pouring 
into a clean glafs about a fpoonful of this 
tindled liquor, (of which I ufed to keep a 
quantity by me) I could, by lhaking into it 
fome drops of ftrong oil of vitriol, deprive it 
in a trice of its deep colour, and make it look 
like common water.

ANNOTATION.

This experiment brings into my mind 
this other, which oftentimes fucceeds 

well enough, though not quite fo well as the 
former; namely, that if into about a fmall 
fpoonful of a folution of good French verdi
greafe made in fair water, I dropt and lhaked 
fome ftrong Ipirit of fait, or rather dephlegmed 
aqua fortis, the greennefs of the folution would 
be made in a trice almoft totally to difappear, 
and the liquor held againft the light would 
fcarce feem other than clear or limpid, to any 
but an attentive eye; which is therefore remark
able, becaufe we know that aqua fortis cor
roding copper, which is it that gives the co
lour to verdigreafe, is wont to reduce it to a 
green blue folution. But if into the other al
together or almoft colourlefs liquor I was 
Ipeaking of, you drop a juft quantity either 
of oil of tartar or Ipirit of urine, you lhall find 
that after the ebullition is ceafed, the mixture 
will difclofe a lively colour, though fomewhat 
differing from that which the folution of verdi
greafe had at firft.

EXPERIMENT XLlf

That the colour {Pyrophilus} of a body 
may be changed by a liquor which of it 

felf is of no colour, provided it be faline, we 
have already manifefted by a multitude of in
ftances. Nor doth it feem fo ftrange, becaufe 
faline particles fwimming up and down in li
quors, have been by many obferved to be very 
operative in the produdlion and change of co
lours. But divers of our friends, that are not 
acquainted with chymical operations, have 
thought it very ftrange that a white body, 
and a dry one too, Ihould immediately acquire 
a rich new colour upon the bare affufion of
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fpring-water deftitute as well of adventitltHi; 
fait as of tindure. And yet (Pyrophilus} thcv 
way of producing fuch a change of colours may 
be eafily enough lighted on, by thofe that arc 
converfant in the folutions of mercury. For 
we have tried, that though by evaporating a 
folution of quickfilver in aqua fortis, and ab- 
ftrading the liquor till the remaining matter be
gan to be well, but not too ftrongly dried, fair 
water poured on the remaining calx made it but 
fomewhat yellowilh ; yet when we tOok good 
quickfilver, and three or four times its weight 
of oil of vitriol, in cafe we in a glafs retort pla- 

' ced in fand drew off the faline menftruum 
from the metalline liquor, till there remained 
a dry calx at the bottom, though this precipi
tate were a fnow-white body, yet upon pouring 
on it a large quantity of fair water, we did 
almoft in a moment perceive it to pafs from a 
milky colour to one of the lovelieft light yel
lows that ever we had beheld. Nor is the tur- 
bith mineral, that chymifts extol for its power 
to falivate, and for other virtues, of a colour 
much inferior to this, though it be often made 
with a differing proportion of the ingredients, 
a more troublefome way. For Beguinus, who Beguinus 
calls it Mercurius prixcipitatus optimus^ takes to T/’’- CA/. 
one part of quickfilver but two of liquor, and 
that is redified oil of fulphur, which is (in 
land at leaft) far more fcarce and dear than oil 
of vitriol; he alfo requires a previous digefti
on, two or three cohobations, and frequent ab
lutions with hot diftilled water; with other 
prefcriptions, which though they may conduce 
to the goodnefs of the medicine, which is that 
he aims at, are troublefome, and, our trials 
have informed you, unneceffa’-y to the obtaining 

I the lemon colour, which he regards not. But 
though we have very rarely feen either in pain
ters ftiops, or elfewhere, a finer yellow than that 
which we have divers times this way produced, 
(which is, the more confiderable, becaufe du
rable and pleafant yellows are very hard to be 
met with, as may appear by the great ufe which 
painters are for its colour’s lake fain to make^of 
that pernicious and heavy mirieral, orpiment; ) 
yet I fear our yellow is too coftly, to be like to 
be imployed by painters, unleft about choice 
pieces of work, nor do I know how well it will 
agree, with every pigment, efpecially, with 
oiled colours. And whether this experiment, 
though it have feemed fomewhat ftrange to 
moft we ha!ve lhewn it to, be really of ano
ther nature than thofe wherein faline liquors 
are employed, may, as we formerly alfo hinted, 
be fo plaufibly doubted, that whether the water 
poured on the calx, do barely by imbibing 
Ibme of its faline parts alter its colour, by al
tering its texture, or whether by diflblving the 
concoagulated lalts, it does become a faline 
menftruum, and, as fuch, work upon the 
merpury, I freely leave to you, Pyrophilus^ to 
confider. And that I may give you fome af- 
fiftance in your inquiry, I will not only tell 
you, that I have feveral times with fair water 
walhed from this calx, good ftore of ftrongly- 
tafted corpufcles, which by the abftradtion of 
the menftruum, I could reduce into fait; but 
I will alfo fubjoin an experiment, which I 

devifed.
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devifed, to fliew among other things, how- 
much a real and permanent colour may be as 
it were drawn forth by a liquor that has nei
ther colour, nor fo much as faline or other ac
tive parts, provided it can but bring the parts 
of the body it imbibes to convene into clufters 
difpofed after the manner requifite to the ex
hibiting of the emergent colour. The expe
riment was this.

EXPERIMENT XLIII.

WE took good common vitriol, and hav
ing beaten it to powder, and put it in

to a crucible, we kept it melted in a gentle 
heat, till by the evaporation of fome parts, 
and the fhuffling of the reft, it had quite loft 
its former colour; what remained we took out, 
and found it to be a friable calx, of a dirty 
grey. On this we poured fair water, which it 
did not colour green or blue, but only feemed 
to make a muddy mixture with it, then flop
ping the phial wherein the ingredients were 
put, we let it fland in a quiet place for fome 
days, and after many hours the water having 
diffolved a good part of the imperfedlly cal
cined body, the vitriolate corpufcles fwimming 
to and fro in the liquor, had time by their 
opportune occurfions to conflitute many little 
maffes of vitriol, which gave the water they 
impregnated a fair vitriolate colour; and this 
liquor being poured off, the remaining dirty 
powder did in procefs of time communicate 
the like colour, but not fo deep, to a fecond 
parcel of clear water that we poured on it. 
But this experiment, Pyrophilus., is (to give 
you that hint by the way) of too luciferous a 
nature to be fit to be fully profecuted, now 
that I am in hafte, and willing to difpatch what 
remains. And we have already faid of it, as 
much as is requifite to our prefent purpofe.

EXPERIMENT XLIV.

IT may {Pyrophilus) fomewhat contribute 
towards the lhewing how much fome co

lours depend upon the lels or greater mixture, 
and (as it were) contemperation of the light 
with fliades, to obferve how that fometimes 
the number of particles, of the fame colour, 
received into the pores of a liquor, or fwim- 
ming up and down in it, do feem much to vary 
the colour of it. I could here prefent you 
with particular inflances to fliow, how in ma
ny (if not moft) confiftent bodies, if the co
lour be not a light one, as white, yellow, or 
the like, the clofenefs of parts in the pigments 
makes it look blackifli, though when it is dif- 
played and laid on thinly, it will perhaps ap
pear to be either blue, or green, or red.' But 
the colours of confiftent pigments, not being 
thofe which the preamble of this experiment 
has led you to expedl examples in, I fhall take 
the inftances I am now to give you, rather 
from liquors than dry bodies. If then you put 
a little fair water into a clear and flender phial, 
(or rather into one of thofe pipes of glafs, 
which we fhall by and by mention;) and let 
fall into it a few drops of a ftrong decodion 

Vol. II.

or infufion of cochineal, or (for want of that) 
of brazil you may fee the tinfled drops de
feend like little clouds into the liquor; through 
which, if, by fhaking the phial, you diffufe 
them, they will turn the water either of a pink 
colour, or like that which is wont to be made by 
the walking of raw flefli in fair water; by drop
ping a little more of the decoction, you may 
heighten the colour into a fine red, almoft like 
that which ennobles rubies; by continuing the 
affufion, you may bring the liquor to a kind 
of a crimfon, and afterwards to a dark and 0- 
pacous rednefs, fomewhat like that of clotted 
blood. And in the paflage of the liquor from 
one of thefe colours to the other, you may 
obferve, if you confider it attentively, divers 
other lefs noted colours belonging to red, to 
which it is not eafy to give names ; efpecially 
confidering how much the proportion of the 
decodlion to the fair water, and the ftrength 
of that decodlion, together with that of the 
trajedled light and other circumftances, may 
vary the phaenomena of this experiment. For 
the convenienter making whereof, we ufe, in- 
flead of a phial, any flender pipe of glals of 
about a foot or more in length, and about the 
thicknefs of a man’s littlle finger; for, if leav
ing one end of this pipe open, you feal up the 
other hermetically, (or at leaft flop it exqui- 
fitely with a cork well fitted to it, and over
laid with hard fealing wax melted, and rub
bed upon it;) you fhall have a glals, wherein 
may be obferved the variations of the colours 
of liquors much better than in large phials, and 
wherein experiments of this nature may be well 
made with very fmall quantities of liquor. And 
if you pleafe, you may in this pipe produce 
variety of colours in the various parts of the 
liquor, and keep <hem fwimming upon one 
another unmixed for a good while. And 
fome have marvelled to fee, what variety of 
colours we have fometimes (but I confefs ra
ther by chance than fltill) produced in thofe 
glaffes, by the bare infufion of brazil,^ varioufly 
diluted with fair water, and altered by the in
fufion of feveral chymical fpirits and bther fa
line liquors devoid themfelves of colour; and 
when the whole liquor is reduced to an uni
form degree of colour, I have taken pleafure 
to'make that very liquor feem to be of colours 
gradually differing, by filling with it glaffes of 
a conical figure, (whether the glafs have its bafis

* in the ordinary pofition, or turned upwards.) 
And yet you need not glaffes of an extraordi
nary fhape, to fee an inftance of what the va- 
rioTis mixture of light and lhadow can do in 
the diverfifying of the colour. For if you take 
but a large round phial, with a fomewhat long 
and flender neck, and filling it with our red 
infufion of brazil, hold it againft the light, 
you will difcern a notable difparity betwixt the 
colour of that part of the liquor which is in 
the body of the phial, and that which is more 
pervious to the light in the neck. Nay, I re
member, that I once had a glafs and a blue 
liquor (confifting chiefly, or only, if my me
mory deceive me nor, of a certain folution 
of verdigreafe) fo fitted for my purpofe, that 
though in other glaffes the experiment would
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not fucceed, yet when that particular glafs was 
filled with that folution, in the body of the 
phial it appeared of a lovely blue, and in the 
neck, (where the light did more dilute the 
colour,) of a manifeft green; and though I 
fufpeifted there might be lome latent yellownefs 
in the fubftance of the neck of the glafs, which 
might with the blue compofe that green, yet 
was I not fatisfied my felf with my conjefturc, 
but the thing feemed odd to me, as well as to 
divers curious perfons to whom it was ftiown. 
And I lately had a broad piece of glafs, which 
being looked on againft the light feemed clear 
enough, and held from the light appeared very 
lightly difcoloured ; and yet it was a piece 
knocked off from a great lump of glafs, to 
which if we rejoined it, where it had been 
broken off, the whole mafs was as green as 
grafs. And I have feveral times ufed bottles 
and ftopples that were both made (as thofe, I 
had them from, affured me) of the very fame 
metal; and yet whilft the bottle appeared but 
inclining towards a green, the ftopple (by rea
fon of its great thicknefs) was of fo deep a co
lour, that you would hardly believe they could 
poflibly be made of the fame materials. But 
to fatisfy fome ingenious men, on another oc
cafion, I provided my felf of a flat glals, (which 
I yet have by me) with which if I look againft 
the light with the broad fide obverted to the 
eye, it appears like a good ordinary window- 
glafsi but if I turn the edge of it to my eye, 
and place my eye in a convenient pofture in re
ference to the light, it may contend for deep- 
nefs of colour with an emerald. And this 
■greennefs puts me in mind of a certain thickilh, 
but not confiftent pigment I have fometimes 
made, and can Ihow you when you pleafe, 
which being dropped on a-piece of white pa
per appears, where any quantity of it is fallen, 
of a fomewhat crimfon colour j but being with 
one’s finger Ipread thinly on the paper, does 
prefently exhibit a fair green : which feems to 
proceed only from its dilclofing its colour up
on the extenuation of its depth into fuperfi
cies, if the change be not fomewhat helped by 
the colours degenerating upon one or other of 
the accounts formerly mentioned. Let me 
add, that having made divers trials with that 
blue fubftance, which in painters Ihops is calfed 
Litmafe^ we have fometimes taken pleafure to 
obferve, that being diffolved in a due propor
tion of fair water, the folution either oppofed 
to the light, or dropped upon white paper, did 
appear of a deep colour betwixt crimfon and 
purple j and yet that being fpread very thin’on 
the paper, and fuffered to dfy on there, the pa
per was wont to appear ftained of a fine blue. 
And to fatisfy my felf, that the diverfity came 
not from the paper, which one might fufpedl 
capable of imbibing the liquor, and altering 
the colour, I made the trial upon a flat piece 
of purely white glazed earth, (which I lome- 
times make ufe of about experiments of co
lours) with an event not unlike the former.

And now I fpeak of litmafe, I will add, 
that having this very day taken a piece of it, 
that I had kept by me thefe feveral years, to 
make trials about colours, and. having let fall a

77?^ ExperiMENTAL HisTORY Part III.
few drops of the ftrong infufion of it in fair 
water, into a fine cryftal glafs, fhaped like an 
inverted cone, and almoft full of fair water, I 
had now (as formerly) the pleafure to fee, 
and to lhew others, how thefe few tin died 
drops varioufly difperfing themfelves through 
the limpid water, exhibited divers colours, 
or varieties of purple and crimfon. And when 
the corpufcles of the pigment feemed to have 
equally diffufed themfelves through the whole 
liquor, I then by putting two or three drops 
of fpirit of fait, firft made an odd change in 
the colour of the liquor, as well as a vifible 
commotion among its fmall parts, and in a 
Ihort time changed it wholly into a very glo
rious yellow, like that of a topaz. After which 
if I let fall a few drops of the ftrong and hea
vy folution of pot-afhes, whofe weight would 
quickly carry it to the fharp bottom of the glafs, 
there would foon appear four very pleafant 
and diftindt colours; namely, a bright, but 
dilute colour at the picked bottom of the glafs; 
a purple, a little higher; a deep and glorious 
crimfon, (which crimfon feemed to terminate 
the operation of the fait upward) in the Con
fines- betwixt the purple and the yellow ; and 
an excellent yellow, the fame that before 
ennobled the whole liquor, reaching from 
thence to the top of the glafs. And if I pleafe 
ed to pour very gently a little Ipirit of fal- 
armoniack upon the upper part of this yellow, 
there would alfo be a purple or a crimfon, or 
both generated there, fo that the unaltered 
part of the yellow liquor appeared intercepted 
betwixt the two neighbouring colours.

My fcope in this third experiment {Pyroj)bi~ 
lui) is manifold, as firft to invite you to be wary 
in judging of the colour of liquors in fuch 
glaffes as are therein recommended to you, 
and confequently as much, if not more, when 
you employ other glaffes. Secondly, that you 
may not think it ftrange, that I often content 
my felf to rub upon a piece of white paper 
the juice of bodies I would examine; fince not 
only I could not eafily procure a fufficient 
quantity of the juices of divers of them, but 
in feveral cafes the trials of the quantities of 
fuch juices in glaffes would make us more liable 
to miftakes, than the way that in thofe cafes I 
have made ufe of. Thirdly, I hope you will 
by thefe and divers other particulars delivered 
in this treatife, be eafily induced to think that I 

' may have fet down many phaenomena very faith
fully, and juft as they appeared to me, and yet 
by reafon of fome unheeded cirCumftance in 
the conditions of the matter, and in the degree 
of light, or the manner of trying the experi
ment, you may find fome things to vary from 
the relations I make of them. Laftly, I de- 
figned to give you an opportunity to free your 
felf from the amazement which poffeffes moft 
men, at the tricks of thofe mountebanks that 
are commonly called water-drinkers. For 
though not only the vulgar, but even many per
fons that are far above that rank, have fo much 
admired to fee a man, after having drunk a 
great deal of fair water, to Ipurt it out again 
in the form of claret-wine, fack, and milk, 

' that they have fufpccled the intervening of ma
gick,
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gick, or Ibme forbidden means to effect what 
they conceived above the power of art j yet 
having once by chance had occafion to oblige 
a wanderer that made profeffion of that and 
other juggling tricks, I was eafily confirmed by 
his ingenuous confeffion to me, that this fo 
much admired art, indeed confifted rather in 
a few tricks, than in any great Ikill, in altering 
the nature and colours of things. And I am eafy 
to be perfuaded, that there may be a great deal 
of truth in a little ’pamphlet printed divers 
years ago in Englifh, wherein the author un
dertakes todilcover, and that (if I miftakenot) 
by the confeffion of fome of the accomplices 
themfelves, that a famous water-drinker, then 
much admired in England, performed his pre
tended tranfmutations of liquors by the help of 
two or three inconfiderable preparations and 
mixtures of not unobvious liquors, and chiefly 
of an infufion of brazil varioufly diluted and 
made pale or yellowifh (and otherwife altered) 
with vinegar; the reft of their work being per
formed by the lhape of the gJafles, by craft 
and legerdemain. And for my part, that 
which I marvel at in this bufinefs, is the drink
ers being able touke down fo much water, and 
fpout it out with that violence j though cuf- 
tom and a vomit fealbnably taken before hand, 
may in fome of them much facilitate the work. 
But as for the changes made in the liquors, 
they were but few and flight in comparifon of 
thofe, that the being converfant in chymical 
experiments, and dextrous in applying them to 
the tranfmuting of colours, may eafily enough 
enable a man to make, as even what has been 
newly delivered in this, and the foregoing expe
riment i efpecially if we add to it the things 
contained in the twentieth, the thirty-ninth, 
and the fortieth experiments, may perhaps 
have already perfuaded you.

EXPERIMENT XLV.

YOU may, I prefume, (Pyrophilus) have 
taken notice, that in this whole treatife I 

purpofely decline (as far as I well can) the 
mentioning of elaborate chymical experiments, 
for fear of frighting you by their tedioufnefs 
and difficulty; but yet, in confirmation of what 
I have been newly telling you about the pof- 
fibUity of varying the colours of liquors, bet
ter than the water-drinkers are wont to do, I 
lhall add, that Helmont ufed to make a pre
paration of fteel, which a very ingenious chy- 
mift, his fon's friend, whom you know, fome
times employs for a fuccedaneum to the Spaw- 
waters, by diluting this ejjentia mortis liquida 
(as he calls it) with a due proportion of water. 
Now that for which I mention to you this pre
paration (which as he communicated to me, I 
know he will not refufe to Pyrophilus) is this, 
that though the liquor (as I can lhew you when 
you pleafe) be almoft of the colour of a German 
(not an Oriental) amethift, and conlequently 
remoteenough from green, yeta very few drops 
being let fall into a large proportion of good 
Rhenilh, or (in want of that) white-wine, 
(which yet does not quite fo well) immediately 
turned the liquor into a lovely green, as 1.have 

not without delight ffiown feveral curious per
fons. By which phsenomenon you may learn, 
among other things, how requifite it is in ex
periments about the changes of colours heed- 
fully to mind the circumftances of them : for 
water will not, as I have purpofely tried, con
cur to the production of any fuch green, nor 
did it give that colour to moderate fpirit of 
wine, wherein I purpofely diffolved it, and 
wine it felf is a liquor that few would fufpeCt 
of being able to workfuddenly any fuch change 
in a metalline preparation of this nature. And 
to fatisfy my felf that this new colour proceeds 
rather from the peculiar texture of the wine, 
than from any greater acidity, that Rhenifli or 
white-wine (for that may not abfurdly be fuf- 
pefted) has in- comparifon of water; I pur
pofely ftiarpened the folution of this elfence in 
fair water, with a good quantity of fpirit of 
fait, notwithftanding which, the mixture ac
quired no greennefs. And to vary the expe
riment a little, I tried, that if into a glafs of 
Rhenifli wine made green by this elTence, I 
dropped an alcalizate folution, or urinous fpirit, 
the wine would prefently grow turbid, and of 
an odd dirty colour ; but if inftead of diflblving 
the effence in wine, I diffolved it in fair water, 
fharpened perhaps with a little fpirit of fait, 
then either the urinous Ipirit of fal armoniack, 
or the folution of the fixed fait of pot-afhes, 
would immediately turn it of a yellowifn co
lour, rhe fixed or urinous fait precipitating the 
vitriolate fubftance contained in the elfence. 
But here 1 muft not forget to take notice of a 
circumftance thatdeferves to be compared with 
fome part of the foregoing experiment ; for 
whereas our eflence imparts a greennefs to 
wine, but not to water, the indultrious Qlaus z- 
Wormius in his late Mufaum tells us of a rare^''-?’ 
kind of turnfol, which he calls Bezetta Rubra, 
given him by an apothecary that knew not 
how it was made, whofe lovely rednefs would 
be eafily communicated to water, if it were 
iramerfed in it j but fcarce to wine, and not 
at all to fpirit of wine : in which laft circum
ftance it agrees with what I lately told you of 
our elfence, notwithftanding their difegree- 
ment in other particulars.

'EXPERIMENT xtvi.

WE have often taken notice, as of a re
markable thing, that metals, as they ap
pear to the eye, before they come to be far

ther altered by other bodies, do exhibit co- 
lourff very different from thofe which the fire 
and the menftruum, either apart, or both to
gether, do produce in them ; efpecially con
fidering that thefe metalline bodies are after all 
thefe dilguifes reducible not only to their for
mer metalline confiftence, and other more ra
dical properties, but to their colour too; as if 
nature had given divers metals to each of tliem 
a double colour, an external, and an internal. 
But though upon a more attentive confideration 
of this difference of colours, it feemed pro
bable to me that divers (for I fey not all) of 
thofe colours which we have juft now called in
ternal, are rather produced by the coalition of 

metalline
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I have likewife feen a piece of very dark glafs, 
which an ingenious artificer that Ihowed it 
me profefled himfelf to have made of filver a.- 
lone by an extreme violence (which feems to 
be no more than is needful) of the fire*.

ANNOTATION .III.
IN E R A L S allb by the action of the 
fire may be brought to afford colours 

very differing from their own, as I not long 
fince noted to you about the varioufly coloured 
flowers of antimony j to which we may add 
the whitifh grey-colour of its calx, and the 
yellow or reddilh colour of the glafs, v/hcre- 
into that calx may be fluxed.

And I remember, that I elfewhere told you, 
that vitriol calcined with a very gentle heat, 
and afterwards with higher and higher de
grees of it, may be made to pafs through feve
ral colours before it dclcends to a dark pur- 
plilh colour, whereto a ftrong fire is wont at 
length to reduce it. But to infill on the co
lours produced Jiy the operation of fire upon

than I have now to fpare.
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metalline particles with thofe of the faits, or 
other bodies employed to work on them, than 
by the bare alteration of the parts of the me
tals themfelves j and though therefore we may 
call the obvious colours natural or common, 
and the others adventitious : yet becaufe fuch 
changes of colours, from whatfoever caufe they 
be relblved toproceed, may be properly enough 
taken in to illuftrate our prefent fuiyed, we 
fhall not ftruple to take notice of fome of them, 
elpecially becaufe there are among them fuch 
as are produced without the intervention of faline 
menftruums. Of the adventitious colours of 
metalline bodies the chief forts feem to be thefe 

’ three : The firft, fuch colours as are produ
ced without other additaments by the action of 
the fire upon metals. The next, fuch as 6- 
merge from the coalition of metalline particles 
with thole of fome menftruum employed to 
corrode a metal or precipitate it j and the laft, 
the colours afforded by metalline bodies either 
coUiquated with, or otherwife penetrating in
to, other bodies, elpecially fufible ones. But 
thefe {Pyrophilus) are only, as I told you, the feveral minerals, would take up far more time 
chief forts of the adventitious colours of metals, 
for there may others belong to them, of which 
I lhall hereafter have occafion to take notice of 

'fome, and of which alfo there poffibly may be 
others that I never took notice of.

And to begin with the firft fort of colours, 
it is well enough known to chymifts, that tin 
being calcined by fire alone is wont to afford 
a white calx, and lead calcined by fire alone 
affords that moft common red powder we call 
minium : copper alfo calcined per fe, by a long 
or violent fire, is wont to yield (as far as I have 
had occafion to take notice of it) a very dark 
or blackilh powder; that iron likewife may by 
the affion of reverberated flames be turned in-r 
to a colour almoft like that of faffron, may be 
eafily deduced from the preparation of that 
powder, which by reafon of its colour and of the 
metal it is made of, is by chymifts called Cro
cus Martis per [e. And that mercury, made by 
the ftrefs of fire, may be turned into a red 
powder, which chymifts call precipitate per fCt 
I elfewhere more particularly declare.

ANNOTATION I.
J T is not unworthy the admonilhing you,

{Pyrophilus) and it agrees very well with 
our conjeftures about the dependence of the 
change of a body’s colour upon that of its tex
ture, that the fame metal may by the fucceffive 
operation of the fire receive divers adventitious 
colours, as is evident in lead, which befqre it 
come to fo deep a colour as that of minium, 
may pals through divers others.

ANNOTATION II.
N. OT only the calces, but the glaffes of 
. metals, vitrified per fe^ may be of co
lours differing from the natural or obvious co
lour of .the metal j as I have obferved in the 
glafs of lead, made by long expofing crude 
lead to a violent fire, and what I have obferved 
about the glafs or flag of copper (of which I 
can Ihow you fome of an odd kind.of texture) 
may be elfewhere more corweniently related.

EXPERIMENT XLVII.

Th E adventitious colours produced up
on metals, or rather with them, by fa

line liquors, are many of them fo well known 
to chymifts, that I would not here mention 
them, but that befides a not un-needed tefti- 
mony, I can add fomething of my own, to 
what I lhall repeat about them; and divers 
experiments which are familiar to chymifts, are 
as yet unknown to the greateft part of inge
nious men.

That gold dilfolvcd in aqua-regia ennobiqs 
the menftruum with its own colour, is a thing 
that you cannot {Pyrophilus') but have often 
leen. The folutions of mercury in aqua-fortis 
are not generally taken notice of, to givp 
any notable tindlure to the menftruum j but 
fometimes when the liquor firft falls upon the 
quick-filver, I have obferved a very remarkable, 
though not durable greennefs, or bluenels to 
be produced; which is a phaenomenon not un
fit for you to confider, though I have not now 
the leiiure to difcourfe upon it. Tin corroded 
by aqua-fortis till the menftruum will, work no 
farther on it, becomes exceeding white j but, 
as we elfewhere note, does very eafily of it 
felf acquire the confiftence, not of a metalline 
calx, but of a coagulated matter, which we 
have obferved with pleafure to look fo like, 
either to curdled milk, or curdled whites of 
eggs, that a perfon unacquainted with fuch fo- 
Iinions may eafily be miftaken in jt. But when 
I purpofely prepared a menftruum that would 
dilTolve it as aqua-fortis diflblves filver, and not 
barely corrode it, and quickly let it fall again, 
I remember not that I took notice of any par
ticular colour in the folution, as if the more 
whitilh metals did not much tinge their men
ftruums, though the conlpicuoufiy coloured 
metals as gold, and copper, do. For lead 
diflblved in fpirit of vinegar or aqua-fortis 
gives a folution clear enough, and if the men

ftruum
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ftnniSi be abftrafted appears either diapha
nous or white. Of the colour of iron we have 
cifcslhere faid fomething: and it is worth 
noting, that though if that metal be diffolved 
in oil of vitriol diluted with water, it affords a 
fait or magiftery fo like in colour, as well as 
fome other qualities, to other green vitriol, 
that chymifts do not improperly call it Vitrio- 
lum Martis j yet I have purpofely tried, that, 
by changing the menftruum, and pouring 
upon the filings of fteel, inftead of oil of vi
triol, aqua fortis, (whereof, as I remember, 1 
ufed four parts to one of the metal) I obtain
ed not a green, but a faffron colour folution ; 
or rather a thick liquor of a deep but yellowifh 
red. Common filver, fuch as is to be met 
with in coins, being diffolved in aqua fortis, 
yields a folution tinCbed like that of copper, 
which is not to be wondered at, beeaufe in 
the coining of filver, they are wont (as we 
elfewhere particularly inform you) to give it 
an allay of copper, and that, which is fold in 
fliops for refined filver, is not (fo far as we 
have tried) fo perfectly free from that ignobler 
meul, but that a folution of it in aqua fortis 
will give a venereal tindure to the menftruum. 
But we could not obferve upon the folution of 
fome filver, which was perfedly refined, _ (fuch 
as fome that we have, from which eight or ten 
times its weight of lead has been blown off) 
that the menftnium, though held againft the 
light in a cryftal phial, did manifeftly difclofe 
any tindure, only it feemed fometimes not to 
be quite deftimte of a little, but very faint 
blueilhnefs.

But here I muft take notice, that of all 
the metals, there is not any, which doth fo 
eafily and conftantly difclofe its unobvious co
lour, as copper doth. For not only in acid 
menftruums, as aqua fortis and Ipirit of vinegar, 
it gives a blueifh green folution, but if it be al
moft any way corroded, it appears of one of 
thofe two colours, as may be obferved in ver
digreafe made feveral ways, in that odd pre
paration of Venus, which we elfewhere teach 
you to make with fublimate, and in the com
mon vitriols of Venus delivered by chymifts. 
And fo conftant is the difpofition of copper, not
withftanding the difguife artifts put upon it, to 
difclofe the colour we have been mentioning, 
that we have by forcing it up with fal-armo
niack obtained a fublimate of a blueifh colour.
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(that copper will be made to affume, as it is 
wrought upon by feveral liquors) were not com
prehended within the limits of greenifh blue, 
or bluifh green.

And yet I muft advertife you {Pyropbilus} 
that being defirous to try, if I could not make 
with crude copper a green folution without the 
blueifhnefs, that is wont to accompany its vul
gar folutions, I bethought my felf of ufing tw'O 
menftruums,' which I had not known em
ployed to work on this metal, and which 1 had 
certain reafons to make trial of, as I fuccefs- 
fully did. The one of thefe liquors (if I much 
mifremember not) was fpirit of fugar diftilled 
in a retort, which muft be warily done, (if 
you will avoid breaking your glaffes;) and the 
other oil or fpirit of turpentine, which af
fords a fine green folution, that is ufeful to me 
on feveral occafions. And yet to fhew, that the 
adventitious colour may refult, as well from 
the true and permanent copper it felf, as the 
faits wherewith it is corroded, I fhall add, 
that if you take a piece of good Dantzick 
copperas, or any other vitriol, wherein Venus 
is predominant, and having moiftened it in 
your mouth, or with fair water, rub it upon a 
whetted knife, or any other bright piece of 
fteel or iron, it will (as we have have formerly 
told you) prefently ftain the fteel with a 
reddifh colour, like that of copper; the rea
fon of which we muft not now ftay to in
quire.

ANNOTATIO;^ I.
J Presume you may have taken notice 

{Pyro’̂hilus} that I have borrowed fome 
of tire inftances mentioned in this 47th expe
riment from the laboratories of chymifts; 
and becaufe in fome (though very few) other 
paflages of this effay, I have likewife made ufe 
of experiments mentioned alfo by fome Ipagy- 
rical writers, I think it not amifi to reprefent 
to you on this occafion once for all fome 
things, befides thofe which I intimated in the 
preamble of this prefent expeririient. For be
fides, that it is very allowable for a writer to re
peat an experiment, which he invented not, in 
cafe he improve it; and befides th^t many ex
periments familiar to chymifts are unknown to 
th» generality of learned men, who either ne
ver read chymical proceffes, or never under
ftood their meaning, or never durft believe

Nay, a famous Spagyrift affirms, that the very y them ; befides thefe things, I fay, I fhall re
mercury of it is green ; but till he teach us an( prefent, that, as to the few experiments I have 
intelligible way of making fuch a mercury, 
we muft content ourfelves to inform you, that 
we have had a cupreous body, that was pre
cipitated out of a diftilled liquor, that feemed 
to be the fulphur of Venus, and foemed, even 
when flaming, of a greeniffi colour. An’d in
deed copper is a metal fo eafily wrought upon 
by liquors of feveral kinds, that I fhould tell 
you, I know not any mineral, that will concur 
,to the production of fuch a variety of colours 
as copper diffolved in feveral menftruums, as 
fpirit of vinegar, aqua fortis, aqua regis, Ipirit 
tff nitre, of urine, of loot, oils of feveral kinds, 
and I know not how many other liquors, 
if the variety of fomewhat differing colours

ypL. II. ■ -

borrowed from the chymifts, if they be very 
vi31gar, it would perhaps be difficult to afcribe 
each of them its own author, and it is more 
than the generality of chymifts themfelves can 
do: and if they be not of very known and fa
miliar pradice among them, unlefs the authors, 
wherein I found them, had given me caufe to 
believe themfelves had tried them, I know 
not v/hy I might not fet them down, as a 
part of the phsenomena of colours, which I pre
fent you i many things unanimoully enough 
delivered as matters of fail: by I know not 
how many chymical writers, being not to be 
relied on, upon the fingle authority of fuch 
authors : for inftance, as fome Spagyrifts deliver 
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(perhaps amongft feveral deceitful procefles) 
that faccharum Satumi with fpirit of turpentine 
will afford a balfam, fo Beguinus and many 
more tell us, that the fame concrete (faccharum 
Saturni') will yield an incomparably fragrant 
fpirit, and a pretty quantity of two feveral 
oils. Ard yet fince many have complained, as 
well as I have done, that they could find no 
fuch odoriferous, but rather an ill-fcented liquor, 
and fcarce any oil in their diftillation of that 
fweet vitriol, a wary perfon would as little 
build any thing on what they fay of the former 
experiment, as upori what they aver of the latter; 
and therefore I fcrupled not to mention this 
red balfam, of which I have not feen any, (but 
what I made) among my other experiments 
about rednefs.

ANNOTATION II.
"^^E have fometimes had the curiofity to 

try, what colours minerals, as tin-glafs, 
antimony, fpelter, (^c. would yield in feveral 
menrtruums; nor have we forborn to try the 
colours of ftones, of which that famous one, 
(which Helmont calls Paracelfus^ Ludus} though 
it be digged out of the earth, and feem a true 
ftone, has afforded in menftruums capable to 
diffolve fo folid a ftone, fometimes a yellowifh, . 
fometimes a red folution, of both which I can 
fhew you. But though I have from minerals 
obtained with feveral menftruums verydiffering 
colours, and fome fuch as, perhaps, you would 
befurprized to fee drawn from fuch bodies; yet 
I muft now pafs by the particulars, being defi- 
rous to put an end to this treatife, before I put 
an end to your patience and my own.

ANNOTATION III.
yet before I pafs to the next experi

ment, I muft put you in mind, that the 
colours of metals may in many cafes be further 
altered by employing, either precipitating faits, 
or other convenient fubftances to a<ft upon their 
folutions. Of this you may remember that I 
have given you feveral inftances already, to 
which may be added fuch as thefe; thatif quick- 
filver be diffolved in aqua fortis, and precipi
tated out of the folution, either with 
pregnated with fea-falt, or with the 
the concrete, it falls to the botto 
form of a white powder ; whereas if i 
cipitated with an alcali, it will affo 
lowilh or tawny powder; and if there b 
cipi ration made, and the menftruum 
off with a convenient fire, the corr 
cury will remain in the bottom, in the 
a fubftance, that may be made to appe 
fering colours by difering degrees of 
I remember, that lately having purpofely ab- 
ftratfted aqua fortis from fome quickfilver, that 
we had diffolved in it, fo that there remained 
a white calx, expofing that to feveral degrees 
of fire, and afterwards to a naked one, we 
obtained fome new colours, and at length the 
greateft part of the calx lying at the bottom 
of the phial, and being brought partly to a deep 
yellow, and partly to a red colour, the reft 
appeared elevated to the upper part and neck 
of the phial, fome in the form of reddilh.

I
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and fome of an alh-colour fublimate. Biit of 
the differing colours, which by differing ways 
and working of quickfilver with fire, an^ fa
line bodies, may be produced in precipitises, I 
may elfewhere have occafion to take further 
notice. I aJfo told you not long fince, that if 
you corrode quickfilver with oil of vitriol in
ftead of aqua fortis, and abftiad the men- 
ftnium, there will remain a white calx, which 
by the affufion of fair water prefently turns in
to a lemon colour. And even the fucceda- 
neum to a menftruum may fometimes ferv’e the 
turn, to change the colours of a metal. The 
lovely red, which painters call vermilion, is 
made of mercury, which is of the colour of 
filver; and of brimftone, w’hich is of kin to that 
of gold, fublimed up together in a certain pro
portion, as is vulgarly known to Spagyrifts.

EXPERIMENT XLVIII.

The third chief fort of the adventitious 
colours of metals is that, which is pro

duced by afibciating them (efpecially when 
calcinetf) with other fufible bodies, and prin
cipally Venice, and other fine glafs, devoid of 
colour.

I Have formerly given you an example, 
whereby it may appear, that a metal may im
part to glafs a colour much differing from its 
own, when I told you how with filver I had 
given glafs a lovely golden colour. And I • 
lhall now add, that I have learned from one 
of the chief artificers, that fells painted glafs, 
that thofe of his trade colour it yellow with a 
preparation of the calx of filver. Though hav
ing lately had occafion among other trials to 
mingle a few grains of lhell-filver (fuch as is 
employed with the pencil and pen) with a con
venient proportion of powdered cryftal glafs, 
having kept them two or three hours in fufion, 
I was furprized to find the colliquated mafs to 
appear, upon breaking the crucible, of a lovely 
faphirine blue ; which made me fufpedf my fer
vant might have brought me a wrong crucible : 
but he conftantly affirmed it to be the fame, 
wherein the filver w'as put, and confiderable 

ircumftances countenanced his affertion, fo
at till I have opportunity to make farther 
ial, I cannot but fufpeft, either that filver, 
hich is not (which is not very probable) 
ought to a perfed: fufion and coliiquation 
ith glafs, may impart to it other colours than 
hen nealed upon it; or elfe (which is lefs un- 
:ely) that though filver-beaters ufually chufe 
e fineft coin they can get, as that which is 
oft extenfive under the hammer, yet the fil

er leaves, of which this lhell- filver was made, 
might retain fo much copper, as to enable it to 
give the predominant tindure to the glafs.

For, I muft proceed to tell you {Pyrophilus) 
as another inftance of the adventitious colours 
of metals, that, which is fomething ftrange, 
namely, that, though copper calcined per fe 
affords but a dark and bafely coloured calx, yet 
the glafs-men do with it, as themfelves inform 
me, tinge their glafs green. And I remem
ber, that when once we took fome cnide cop
per, and by frequent ignition quenching it in 
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hV^ though not a green, yet a blue co
loureq mafs ; which would perhaps have been 

 

green' if we had hit right upon the proportion 
of the materials, and the degree of fire, and the 
time wherein it ought to be kept in fufion ; fo 
plentifully does that metal abound in a vene
real tincture, asrartifts call it, and in fo many 
ways does it difclofe that richnefs. But though 
copper.do, as we have faid, give fomewhat 
near Hie like colour to glafs, which it docs to 
aqua fortis, yet it feems worthy to enquire, 
whether thefe new colours, which mineral bo
dies difclofe in melted glafs, proceed from the 
coalition of the corpufcles of the mineral with 
the partlcle.s of the glafs as fuch, or from the 
action (excited or actuated by* fire) of the alca
lizate fait (which is a main ingredient of glafs) 
upon the mineral body, or horn the concur
rence of both thefe caufes, or elfe from any o- 
ther. But to return to that which wc were fay
ing, we may obferve, that putty made by cal
cining together a proportion of tin and lead, as 
it is it felf a white calx, fo does it turn the 
/ilia di cryftallo (as the glafs-men call the mat
ter of the purer fort of glafs, wherewith it is 
colliquated) into a white mafs; which, if it be 
opacous enough, is employed, as we elfewhere 
declare, for white amel. But of the colours, 

. which the other metals may be made to pro
duce in colourlefs glafs, and other v'trifiable 
bodies, that have native colours of their own, 
I muft leave you to inform your felf upon trial ; 
or at leaft muft lotbear to do it till another 
time, confidering how many annotations are 
to follow, upon what has in this and the two 
former expeiiments been faid already.

ANNOTATION I.
w HEN the materials of glafs being melt

ed with calcined tin, have compofed a 
mafs undiaphanpus and white, this white amel 
is as it were the bafis of all thoie fine concretes, 
that goldfmiths and feveral artificers employ in 
the curious art of enamelling. For this white 
and lufible fubftance will receive into it felf, 
w’ithoLit Ipoiling them, the colours of divers 
other mineral fubftances, which like it will en
dure the fire.

ANNOTATION II.
O that as by the prefent (XLVIII) expej 

* riment it appears, that divers minerals will 
impart to fufible mafles colours differing from 
their own j fo by the making and compound
ing of amels, it may appear, that divers bo
dies will both retain their colour in the fire, and 
impart the fame to fome others wherewith they 
were vitrified, and in fucli trials as that men
tioned in the feventeenth experiment, where I 
told you, that even in amels a blue and yellow 
will compound a green. It is pretty to behold, 
not only tliat fome colours are of fo fixed a 
nature, as to be capable of mixture without 
receiving any detriment by the fire, that does 
fo eafily deftroy or fpoil thofe of other bodies ;

of COLOURS.
lad reduced it to a dark and ill-coloured but mineral pigments may be mingled by fire 
‘, and afterwards kept it in fufion in a- little lefs regularly and fuccefsfully, than in or- 

undred times its weight of fine glafs,. dinary dying fatts, the vulgar colours are wont 
to be mingled by the help of water.

ANNOTATION III.
J T is not only metalline, but other mineral 

bodies, that may be employed, to give tinc
tures unto glafs; and it is worth noting 
how fmall a quantity of fome mineral fub
ftances will tinge a comparatively vaft pro
portion of glafs i and we have fometimes at
tempted to colour glafs, even with precious 
ftones, and had caufe to think the experiment 
not caft away. And it is known by them, that 
have looked into the art of glafs, that the arA 
tificers ufed to tinge their glafs blue with that 
dark mineral zaffora (fome of my trials on which 
I elfewhere acquaint you) which fome would 
have to be a mineral earth, others a ftone, and 
others neither the one nor the other, but which 
is confiffedly of a dark, but not a blue co
lour, though it be not agreed of what parti
cular colour it is. It is likewife though a fa
miliar yet a remarkable praiftice among thofe, 
that deal in the making of glafs, to employ 
(as fome of themfelves have informed me) 
whai; they call manganefs, and fome authors 
call Magnefia (of which I make particular men
tion in another treatife) to exhibit in glafs not 
only other colours than its own, (which is fo 
like in darkncle or blackiflmefs to the load- 
ftone, that is given by mineralifts for one of 
the realbns of its Latin name) but colours dif
fering from one another. For though they 
ufe it, (which is fomewhat ftrange) to clarify 
their glafs, and free it from that blueifh green
ifh colour, which elfe it would too often be fub- 
jedl to ; yet they alfo employ it in certain pro
portions, to tinge their glafs both with red co
lour, and with a purplifh or murry j and putting 
in a greater quantity, they alfo make with it 
that deep obfeure glafs, which is wont to pafsfor 
black, vJiich agrees very well with, and may 
ferve to confirm what we noted near the begin- 
ning of the 44.*’* experiment, of the feeming 
blacknefs of thofe bodies, that are over-charged 
with the corpufcles of fuch colours, as red, or 
blue, or green, And as by feveral metals 
a^ other minerals we can give various colours 
® glafs, fo on the other fide, by the differing 
Colours, that mineral ores, or other mineral 

y powders, being melted with glafs, difclofe in it, 
H good conjedure may be oftentimes made of 

ll\/the metal or known mineral, that the ore pro- 
u j^ed cither holds, or is moft of kin to.

And this eafy way of examining ores may be 
in fome cafes of good ufe, and is not ill deli
vered by Glauber, to whpm I flrall at preftnc 
refer you for a more particular account of it : 
unlefs your curiofity command alfo what I have 
obferved about thefe matters. Only I muft here 
advertife you that great circumfpefrion is 
requifite to keep this Way from proving fal
lacious, upon the account of the variations of 
colour, that may be produced by the differir g 
proportions, that may be ufed betwixt the ore 
and the glals, by the richnefs or poornefs of 
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7^ 7%^ Experimental History
the ore it felf, by the degree of fire, and 
efpecially by the length of time, during 
which the matter is kept in fufion ; as you will 
eafily gather from what you will quickly meet 
with in the following annotation upon this 
48*'’ experiment.

ANNOTATION IV.
YHERE is another way, and differing e- 

nough from thofe already mentioned, by 
which metals may be brought to exhibit ad
ventitious colours: for by this, the metal does 
not fo much impart a colour to another bo
dy, as receive a colour from it, or rather both 
bodies do by the new texture refulting from 
their miftion produce a new colour, I will not 
infill to this purpofe upon the examples afford
ed us by yellow orpiment, and common fea- 
falt, from which, fublimed together, chymifts 
unanimoufly affirm their white or cryftalline 
arfenick to be made : but it is not unworthy 
our noting, that though yellow orpiment be 
acknowledged to be the copioufeft by far of 
the two ingredients of arfenick, yet this laft 
named body being duly added to the higheft 
coloured metal copper, when it is in fufion, 
gives it whitenefs both within and without. 
Thus LapisCalaminaris changes and improves 
the colour of copper, by turning it into brafs. 
zlnd I have fometimes, by the help of zink 
duly mixed after a certain manner, given 
copper one of the richeft golden colours, that 
ever I have feen the beft true gold ennobled 
with. But pray have a care, that fuch hints 
fall not into any hands, that may mif-employ 
them.

ANNOTATION V.
■M P O N the knowledge of the differing 

ways of making minerals and metals pro
duce their adventitious colours in bodies ca
pable of vitrification, depends the pretty art 
of making what chymifts by a barbarous word 
are pleafed to call Amanfes, that is, counterfeit 
or factitious gems, as emeralds, rubies, fa- 
phires, topazes, and the like. For in the mak
ing of thefe, though pure land or calcined 
cryftal give the body, yet it is for the 
part fome metalline or mineral calx, m 
in a fmall proportion, that gives the 
But though I have many years fince ta 
light to divert myfelf with this pleafi 
and have feen very pretty produdtions o 
befides that I fear I have now forgot m 
little Ikill I had in it, this is no place t 
tain you with what would rather take u 
tire difcourfe, than be comprehended i 
notation. Wherefore the few things, 
fhall here take notice of to you, are only what 
belong to the prefent argument, namely.

First, that I have often obferved, that cal
cined lead coUiquated with fine white land or 
cryftal, reduced by ignitions and fubfequent 
extindlions in water to a fubtile powder, will 
of itfelf be brought by a due decodlion to give 
a clear mafs coloured like a German amcthyft. 
For though this glals of lead is looked upon 
by them, that know no better way of making 
Ainanfes^ as the grand work of them all; yet.

>

which is an inconvenience, that n 
this way, the calcined lead it fill 
afford matter to the Amatifest 
well as other metals a colour of i 
as I was faying, I have often fq 
that of German (as many call the) 
amethyrts.

Secondly, That neverthekfs this colour 
may be eafily over-powered by thofe of divers 
other mineral pigments (if I iriiy fo call them) 
fo that with glafs of lead you may emulate 
(for inftance) the frelh and lovely, greennefs 
of an emerald, though in divers cafes the co
lour, which the lead itfelf upon vitrification 
tends to, may vitiate that or the pigment, 
which you would introduce into tlie mafs.

Thirdly, That fo much even thefecolours 
depend upon texture, that in the glafs of lead 
it felf made of about three parts of litharge or 
minium colliquated with one of very finely 
powdered cryftal or fand, we have taken plea
fure to make the mixture pafs through differ- 
ing colours, as we kept it more or lefs in the 
fufion. For it was not ufually till after a 
pretty long decodlion, that the mafs attained to 
the amethyftine colour.

Fourthly and laftly, That the degrees of 
codlion and other circumftances may fo vary 
the colour produced in the fame mafs, that in 
a crucible that was not great I have had frag
ments of the fame mafs, in fome of which, per
haps not fo big as a hazel-nut, you may dis
cern four diftindt colours.

ANNOTATION VI.
you may remember (Pyro-pbilus} that 

when I mentioned the three forts of adven
titious colours of metals, I mentioned them but 
as the chief, not the only. For there may be 
other ways, which though they do not in fo 
ftridl a fenfe belong to the adventitious colours 
of metals, may not inconveniently be reduced 
to them. And of thefe I fhall name now a 
couple, without denying, that there may be 
more.

The firft may be drawn from the pradlice 
of thofe, that dye fcarlet. For the famoufeft 

ter in that art, citherin England or Holland^ 
confeffed to me, that neither others nor 
an ftrike that lovely colour, which is now 
t to be called the Bow-dye, without their

terials be boiled in veffels, either made of, 
lined with a particular metal. But of what 
ave known attempted in this kind, I mull^^;^^/^. 
t as yet, for fear of prejudicing ordifpleafingrfr end of 
ers, give you any particular account. the fifiieth
The other way, {Pyrophilus} of making^'^^'’'”’^”^' 

etals afford unobvions colours, is by imbu
ing divers bodies with folutions of them made 
in their proper menftruums: as (for inftance,) 
though copper plentifully diffolved in aqua
fortis will imbue feveral bodies with the colour 
of the folution 5 yet fome other metals will not 
(as I elfewhere tell you) and have often tried. 
Gold diffolved in aqua regia will (which is 
not commonly known) dye the nails and fkin, 
and hafts of knives, and other things made of 
ivory, not with a golden, but a purple colour, 
which though it manifeft but flowly, is veiy 

durable.
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, and fcarce ever to bewafhed out. And 
ifremember not, I have already told 
this treatife, that the purer cryftals of 

made with aqua fortis, though they 
white, will prefently dye the fkin and 

black, or at leafl a very dark co- 
ter will not wafh off, as it will 
m the fame parts. And divers 

ay the fame way be dyed, fome 
thers of a blackifh colour. 

Hine, fo likewife mineral folu- 
duce colours differing enough

lour, 
ordinary ink 
other bodies 
of a black.

And as 
tions _ _
from thofe of the liquors themfelves. I fhall 
not fetch an example of this, from what we 
daily fee happen in the powdering of beef, 
which by the brine employed about it (efpeci
ally if the flefh be over-falted) does oftentimes 
appear at our tables of a green, and fometimes 
of a reddifh colour, (deep enough;) nor fhall I 
infill on the praftice of fome that deal in falt- 
petre, who, (as I fufpedted, and as themfelves 
acknowledged to me) do, with the mixture of 
a certain proportion of that, and common fait, 
give a fine rednefs, not only to neats tongues, 
but, which is more pretty as well as difficult, to 
fuch flefh, as would otherwife be purely white: 
thefe examples, I fay, I fhall decline infilling 
on, aschufingrather to tell you, that I have feve
ral times tried, that a folution of the fulphur of 
vitriol, or even of common fulphur, though the 
liquor appeared clear enough, would immediate
ly tinge a piece of new coin, or other clean fil- 
yer, fometimes with a golden, fometimes with a 
deeper and more reddifh colour, according to 
the flrength of the folution, and the quantity of 
it, that chanced to adhere to the metal; which 
may take off your wonder, that the water of 
the hot fpring at Bath, abounding with diffol- 
ved fubflances of a very fulphureous nature, 
fhould for a while as it were gild the new or 
clean pieces of filver coin, that are for a due 
time immerfed in it. And to thefe may be 
added thofe formerly mentioned examples of 
the adventitious colours of mineral bodies: 
which brings into my mind, that even vege
table liquors, whether by degeneration, or by 
altering the texture of the body that imbibes 
them, may flain other bodies with colours dif
fering enough from their own, of which very 
good herbarifls have afforded us a notable ex
ample, by affirming, that the juice of alcanna 
being green (in which flate I could never 
here procure it) does yet dye the fkin and 
nails of a lafling red. But I fee this treatife i 
like to prove too bulky, without the addition of 
further infiances of this nature.

EXPERIMENT XLIX.

lake, which is employed by painters as a glo
rious red ; and finding the experiment not to 
be inconfiderable, and very defectively fet down j 
it will not be amifs to acquaint you with what 
fome trials have informed us, in reference to 
this experiment, which both by our Italian au
thor, and by divers of his countrymen, is 
looked upon as no trifling fecrer.

Take then the.root called in Latin Curcuma, 
and in Englifh turmerick, (which I made ufe 
of, becaufe it was then at hand, and is among 
vegetables fit for that purpofe one of the moll 
eafiefl to be had ;) and when it is beaten, put 
what quantity of it you pleafe into fair water, 
adding to every pound of water about a Ipoon- 
ful or better of as ftrong a lixivium or folu
tion of pot-afhes as you can well make, clari
fying it by filtration before you put it to the 
decodling water. Let thefe things boil, or ra
ther fimmer over a foft fire in a clean glazed 
earthen veffel, till you find by the immerfion 
of a fheet of white paper (or by fome other 
way of trial) that the liquor is fufficiently im
pregnated with the golden tindlure of the tur
merick ; then take the decodlion off the fire, 
and filter or ftrain it, that it may be clean; and 
leifurely dropping into it a ftrong folution of 
roch-allom, you fhall find the decodlion as it 
were curdled, and the tindled part of it either 
to emerge, to fubfide, or to fwim up and 
down, like little yellow flakes: and if you 
pour this mixture into a tunnel lined with cap
paper, the liquor, that filtred formerly fo yel
low, will now pals clean through the., filtre, 
leaving its tindled and as it were curdled parts 
in the filtre, upon which fair water muft be fo 
often poured, till you have dulcified the mat
ter therein contained, the fign of which dul- 
cification is (you know) when the water, that 
has paffed through it, comes from it as taftelefs 
as it was poured on it. And if without fil
tration you would gather together the flakes 
of this vegetable lake, you muft pour a great 
quantity of fair water upon the decodlion after 
the affufion of the alluminous folution, and 
you fliall find the liquor to grow clearer, and 
the lake to fettle together at the bottom, or 
emerge to the top of the water; though fome
times having not poured out a fufficient quari- 

of fair Valter, we have obferved the lake 
rtly to fubfide, and partly to emerge, leav- 

ifig all the middle of the liquor clear. But 
make this lake fit for ufe, it muft, by repea- 

d affufions of frefti water, be dulcified from 
he adhering faits, as well as that feparated by 
illation, and be Ipread and fuffered to dry 

leifurely upon pieces of cloth, with brown pa
per, or chalk, or bricks under them to imbibe 
the moifture. *

ANNOTATION I.
xt^HERE AS it is prefumed, that themagi- 
’ ftery of vegetables obtained this way 

confifts but of the more foluble and coloured 
parts of the plants that afford it, I muft take 

X the

Meeting the other day, Pyrop'hiluSy 
in an Italian book, that treats of other 

matters, with a way of preparing what the au
thor calls a lacca of vegetables, by which the 
Italians mean a kind of extracl fit for painting, 
like that rich lacca in Englifh commonly called

Vol. II.

* The curious reader that defires further information concerning lakes, may rcibrtto the "th book of Neri's art 
of glafi, Englifhed (dor years fince the writing of this 49th experiraeni) and illuftrated with learned obfervations, 
by the inqiiifitive and experienced Dr. Ch^elet hletrtti
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the. liberty- to queftion the fuppofition ; and 
for my fo doing, I fhall give you this account.

According to the notions (fuch as they 
were) that I had concerning faits; allom, 
though to fenfe a homogeneous body, ought 
not to be reckoned among true faits, but to be 
itfelf looked upon as a kind of magiftery, in 
regard that as native vitriol (for fuch I have 
had) contains both a faline fubftance and a me
tal, whether copper, or iron, corroded by it, 
and aflbeiated withit ; foallom, which may be 
of fo near a kin to vitriol, that in fome places of 
England (as we are allured by good authority 
the fame ftone will fometimes afford both) 
feems manifeftly to contain a peculiar kind of 
acid fpirit, generated in the bowels of the 
earth, and fome kind of ftony matter diffolved 
by it. And though in making our ordinary 
allom the workmen ufe the alhes of a fea-weed 
(vulgarly called kelp) and urine; yet thofe, 
that fhould know, inform us, that, here in 
England^ there is befides the factitious allom, 
allom made by nature without the help of thofe 
additaments. Now, Pyrophilus, when I con- 
fidered this compofition of allom, and that 
alcalizate faits are wont to precipitate what acid 
faits have diffolved, I could not but be prone 
to fufpeft, that the curdled matter, which is 
called the magiftery of vegetables, may have 
in it no inconfiderable proportion of a ftony 
fubftance precipitated out of the allom by the 
lixivium, wherein the vegetable had been de
coded. And to fhew you, that there is no ne- 
ceftity, that all the curdled fubftance muft be
long to the vegetable, I fhall add, that I took 
a ftrong folution of allom, and having filtred 
it, by pouring in a convenient quantity of .a 
ftrong folution of pot-alhes, I prefently, as I 
expeded, turned the mixture into a kind of 

, white curds, which being put to filtre, the 
paper retained a ftony calx, copious enough, 
very white, and which feemed to be of a mi
neral nature, both by fome other figns, and 
this, that little bits of it being put upon a live 
coal, which was gently blown whilft they were 
on it, they did neither melt nor fly away, and 
you may keep a quantity of this white fubftance 
for a good while, (nay, for aught I
for a very long one) in a red-hot cruci 
out lofing or fpoiling it; nor <^id. h 
wherein I purpofely kept another pare 
calx, feem to do any more than wafli 
loofer adhering faits from the ftony
which therefore feemed unlikely to be 
by ablutions (though reiterated) fro 
cipitated parts of the vegetable, whofi 
intended. And to fhew you, that the 
wife in allom a body, with which 
fait of the alcalizate folution will conco

• into a faline fubftance differing from either of 
them, I fhall add, that I have taken pleafure 
to recover out of the flowly exhaled liquor, 
that paffed through the filtre, and left the afore
mentioned calx behind, a body, that at leaft 
feemed a fait very pretty to look on, as being 
very white, and confifting of an innumerable 
company of exceeding flender and Ihining par
ticles, which would in part eafily melt at the 
flame of a candle, and in part fly away with
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fome little noife. 
its odd qualities, mt^ 
for now I fhall only 
have likewife with ur 
fpirit of fal armoniac 
rit of urine itfelf, na 
even with ftale urin 
pitated fuch a white 
fpeaking of, out of 
fo that there is need 
ing of the natures 
wherein allom inter 
times miftakingly iii^ 
pitated out of a liq& 
ther precipitated 01^ 
And this puts me iif 
is not unpleafant to behold, how quickly Hie 
folution of a’lo:.i (or injected lumps of allom) 
does occafion the fevering of the coloured parts 
of the decotftion from the liquor, that feemed 
to have fo perfedlly imbibed them.

ANNOTATION II.
'pHE above-mentioned way of making lakes 

we have tried not only with turmerick, but 
alfo with madder, which yielded us a red lake; 
and with rue, which afforded us an extract, of 
(almoft, if not altogether) the fame colour with 
chat of the leaves.

But in regard that it is principally the alca
lizate fait of the pot-afhes, which enables the 
water to extract fo powerfully the tindure of 
the decoded vegetables, I fear, that our author 
may be miftaken, by fuppofing, that the de
codion will always be of the very fame colour 
with the vegetable it is made of. For lixivi
ate faits, to which pot-afhes eminently belong, 
though by piercing and opening the bodies of 
vegetables, they prepare and difpofe them to 
part readily with their tindure; yet fome tinc
tures they do not only draw out, but likewife 
alter them, as may be eafily made appear by 
many of the experiments already fet down in 
this treatife. And though allom being of an 
acid- nature, its folutions may in fome cafes de
ftroy the adventitious colours produced by the 
alcali, and reftore the former ; yet befides that 
allom is not, as I have lately Ihown, a mere 
acid fait, but a mixt body ; and befides that 
its operations are languid in comparifon of the 
divity of faits freed by diftillation, or by in- 
ineration. and diffolution, from the moft of 
heir earthy parts, we have feen already exam- 
les, that in divers cafes an acid fait will not re- 
ore a vegetable fubftance to the colour, of 
hich an alcalizate one had deprived it, but 
akes it affume a third very differing from 
th j as we formerly told you, that if fyrup 

of violets were by an alcali turned green, 
(whith colour, as I have tried, may be the 
fame way produced in the violet-leaves them
felves without any relation to a fyrup) an acid 
fait would not make it blue again, but red. 
And though I have, by this way of making 
lakes, made magiftcries. (for fuch they feem to 
be) of brazil, and as I remember of cochineal 
itlelf, and of other things, red, yellow, or 
green, which lakes were ennobled with a rich 
colour, and others had no, bad onej yet in 

fome
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the colour of the lake feemed rather infe- 
an otherwife to that of the plant, and 
ers it feenied both very differing, and 
worfe. '■ But writing this in a time and 

, where ! cannot provide myfelf of flowers 
vegetables to proftcute fuch trials in 

variety of fubjefts, I am content 
fitive'in delivering a judgment

f lakes, till experience, or you, • 
II have afforded me a fuller and 
r information.
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ANNOTATION III.
A ND on this occafion, Pyrophilus, I muft 

here (having forgot to do it fooner) adver- 
tife you, once for all, ‘that having written feveral 
of the foregoing experiments, not only in hafte, 
but at feafons ef the year, and in places where
in I could not furnilh myfelf with fuch inftru
ments, and fuch a variety of materials, as the 
defign of giving you an introduction into the 
hiftory of colours required ; it can fcarce be 
otherwife, biit that divers of the experiments, 
that I have fet down, may afford you fome 
matter of new trials, if you think fit to fup- 
ply the deficiencies of fome of them, (efpe
cially the freflily mentioned about lakes, and 
thofe that concern emphatical colours -,) which 
deficiencies, for want of being befriended with ral and others, diffolved not only in aqua
accommodations, I could better difcern than " ' ' " ' • - - - - -
avoid.

ANNOTATION IV.
H E ufe of allom is very great as well as 
familiar in the dyers trade, and I have not 

been ill pleafed with the ufe I have been able 
to make of it, in preparing other pigments 
than thofe they imploy with vegetable juices. 
But the lucriferous practices of dyers and other 
tradefmen I do, for reafons that you may turned into the like muddy green fubftance, as 
know when you pleafe, purpofely forbear in ' ' 
this effay, though not ftriftly from pointing 
at, yet from making it a part of my prefent 
work explicitely and circumftantially to de
liver ; efpecially fince I now find (though late, 
and hot without fome blulhes at my pro
lixity) that what I intended but for a Ihort 
effay, is already fwelled into almoft a volume.

EXPERIMENT L.

Ye T here, Pyrophilus, I muft take leave 
to infert an experiment, though perhaps 

you will think its coming in here an intrufion: 
For I confefs its more proper place would have 
been among thofe experiments, that were 
brought as proofs and applications of our no
tions concerning the differences of faits ; but 
hot having remembred to infert it in its fitteft 
jplace, I had rather take notice of it in this, than 
leave it quite unmentioned ; partly, becaufe 
it doth fomewhat differ from the reft of our 
experiments about colours, in the way where
by it is made; and partly becaufe the grounds, 
upon which I devifed it, may hint to you fome
what of the method I ufe in defining and vary
ing experiments about colours. And upon this 
account I lhall inform yOu, not only what I did, 
but why I did it.

t

I Considered then, that the work of the 
former experiments was either to change the 
colour of a body into another, or quite to de
ftroy it, without giving it a fucceffor; but I 
had a mind to give you alfo a way, whereby 
to turn a body endued with one colour into 
two bodies, of colours as well as confiftencies, 
very diftincl from each other, and that by the 
help of a body, that had itfelf no colour at all. 
In order to this, Iremembred, that finding the 
acidity of fpirit of vinegar to be wholly de
ftroyed by its working upon minium (or cal
cined lead) whereby the faline particles of the 
menftruum have their tafte and nature quite al
tered, I had, among other conjedures I had 
built upon that change, rightly concluded, 
that the folution of lead in Ipirit of vinegar 
would alter the colour of the juices and infu- 
fions of feveral plants, much after the like man
ner that I had found oil of tartar to do ; and 
accordingly I was quickly fatisfied upon trial, 
that the infufion of rofe-leaves would, by a 
fmall quantity of this folution well mingled 
with it, be immediately turned into a fome
what fad green.

And further, I had often found, that pii 
of vitriol, though a potently acid menftruum, 
will yet precipitate many bodies, both mine- 

fortis (as fome chymifts have obferved) but 
particularly in fpirit of vinegar. And I have 
further found, that the calces or powders pre
cipitated by this liquor were ufually fair and 
white.

La VINO thefe things together, it was not 
difficult to conclude, that if upon a good tinc
ture of red rofe-leaves made with fair water, 
I dropped a pretty quantity of a ftrong and 
fweet folution of minium, the liquor would be

I have formerly intimated to you, that oil of 
tartar would reduce it to ; and that if then I ad
ded a convenient quantity of good oil of vi
triol, this laft named liquor would have two 
diftindl operations upon the mixture ; the one, 
that it would precipitate that refolved lead in 
the form of a white powder ; the other, that 
it would clarify the muddy mixture, and both 
reftore and exceedingly heighten the rednefs 
of the ’infufion of rofes, which was the moft 

pious ingredient of the green compofition. 
nd accordingly trying the experiment in a 
ine-.glafs fliarp at the bottom (like an in
erted cone) that the fubfiding powder might 

to take up the more room, and be the 
more confpicuous, I found, that when I had 
ffiaken the green mixture, that the coloured li
quormight be the more equally difperfed, a few 
drops of the redlified oil of vitriol did prefently 
turn the opacous liquor into one that was clear 
and red, almoft like a ruby, and threw down 
good ftore of a powder, which, when it was 
fettled, v/ould have appeared very white, if 
fome interfperfed particles of the red liquor had 
not a little allayed the purity, though not b'e- 
mifhed the beauty of the colour. And to lhew 

- pQj.
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you, PyropbihiSf that thefe effects do 
flow from the oil of vitriol, as it is fuch, 
as it is a ftrongly acid menftruum, that
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the property both to precipitate lead, as well 
as fome other concretes out of fpirit of vinegar, 
and to heighten the colour of red rofe-leaves; 
I add, that I have done the fame thing, though 
perhaps not quite fo well, with fpirit of fait ■, 
and that I could not do it with aqua fortis, be
caufe though that potent menftruum does, as 
well as the others, heighten the rednefs of rofes, 
yet it would not, like them, precipitate lead out 
of fpirit of vinegar, but would rather have 
diffolved it, if it had not found it diffolved al
ready.

And as by this way we have produced a 
red liquor, and a white precipitate out of a 
dirty green magiftery of rofe-leaves; fo by the 
fame method, you may produce a fair yellow, 
and fometimes a red liquor, and the like pre
cipitate, out of an infufion of a curious purple 
colour. For you may call to mind, that in the 
annotation upon the 39'’’ experiment I inti
mated to you, that I had with a few drops 
of an alcali turned the infufion of logwood 
into a lovely purple. Now if inftead of this 
alcali I fubftituted a very ftrong and well- 
filtrated folution of minium, made with fpi
rit of vinegar, and put about half as much 
of this liquor as there was of the infufion 
of logwood, (that the mixture might afford 
a pretty deal of precipitate,) the affufion of 
a convenient proportion of fpirit of fait would 
(if the liquors were well and nimbly ftirred 
together) prefently ftrike down a precipitate 
like that formerly mentioned, and turn the 
liquor, that fwam above it, for the moft part, 
into a lovely yellow.

But for the advancing of this experiment 
a little further, I confidered, that in cafe I firft 
turned a fpoonful of the infufion of logwood 
purple, by a convenient proportion of the fo- 
lution of minium, the affufion of fpirit of fal- 
armoniack would precipitate the corpufcles of 
lead concealed in the folution of minium, and 
yet not deftroy the purple colour of the liquor ; 
whereupon I thus proceeded : I took about a 
fpoonful of the frefii tindure of logwood, 
(fori found, that if it wereftale, the experiment 
would not always fucceed,) and havin 
it a convenient proportion of the 
minium to turn it into a deep and 
co'us purple, I then dropped in as 
of fal armoniack, as I gueffed wo 
tate about half or more (but not 
lead, and immediately ftirring t 
well together, I mingled the precipi 
with the others, fo that they fell to th 
partly in the form of a powder, and 
the form of a curdled fubftance, that ( 
of the predominancy of the tinged c 
over the white) retained, as well as t 
natant liquor, a blueifh purple colour fufficient- 
ly deep, and then inftantly (but yet warily) 
pouring on a pretty quantity of fpirit of fait, 
the matter firft precipitated was, by the above 
fpecified figure of the bottom of the glafs pre- 
ferved from being reached by the fpirituous 
fait ; which haftily precipitated upon it a new 
bed (if I may fo.call it) of white powder, be
ing the remaining corpufcles of the lead, that 
the urinous fpirit had not ftnick down. So that

The Experimental Histor
there appeared in the g 
very differingly coloured .1 
or violet-coloured preci 
white and carnation ( 
coloured) precipitate o^ 
top of all a tranlparent 
low, or red.

Thus you fee, Pyr 
fome I may have fee 
this (50“')■ Experiment 
others may imagine, t 
it muft have proceed 
dinary infight into tlfl 
indeed the devifing of it need not 
upon as any great matter, efpecially to one, 
that is a little verfed in the notions I have in 
thefe, and other papers hinted concerning the 
differences of faits. And perhaps I might add, 
upon more than conjedlure, that thefe very no
tions, and fome particulars fcatteringly deliver
ed in this treatife, being fkilfully put together, 
may fuggeft divers matters (at leaft) about co
lours, that will not be altogether defpicable. 
But thofe hinted, Pyrophilus, I muft now leave 
fuch as you to profecute, having already fpent 
far more time than I intended to allow myfelf, 
in acquainting you with particular experiments 
and obfervations concerning the changes of co
lour ; to which I might have added many 
more, but that I hope I may have prefented 
you with a competent number, to make out, 
in fome meafure, what I have, at the beginning 
of this effay, either propofed as my defign in 
this tradf, or delivered as my conjedures con
cerning thefe matters. And it not being my 
prefent defign, as I have more than once de
clared, to deliver any pofitive hypothefis or fo
lemn theory of colours, but only to furnifti you 
with fome experiments towards the framing of 
fuch a theory ; 1 lhall add nothing to what I 
have faid already, but a requeft, that you would 
not be forward to think I have been miftaken 
in any thing I have delivered as matter of fadt 
concerning the changes of colours, in cafe you 
Ihould not, every time you try it, find it ex- 
adlly to fucceed. For befides the contingen
cies, to which we have elfewhere lhewn fome 
other experiments to be obnoxious, rhe omif- 
fion or variation of a feemingly inconfidera- 
ble circumftance may hinder the fuccefs of 
an experiment, wherein no other fault has been 
committed. Of which truth I lhall only give 
you that (ingle and almoft obvious, but yet 
illuftrious inftance of the art of dying fcarlets: 
for though you Ihould fee every ingredient, 
that is ufed about it; though I Ihould particu- 
arly inform you of the weight of each ; and 

ough you Ihould be prefent at the kindling 
of the fire, and at the increafing and remit
ting'of it, whenever the degree of heat is to 
be altered ; and though (in a word) you Ihould 
fee every thing done fo particularly, that you 
would fcarce harbour the leaft doubt of your 
comprehending the whole art ; yet if I Ihould 
not difclofe to you, that the veffels, that im
mediately contain the tinging ingredients, are 
to be made of or to be lined with tin, you 
would never be able, by all that I could tell 
you elfe (at leaft, if the famoufeft and can- 
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artificers do not ftrangely delude them- ters are boiled, and fo great an influence may 
to bring your tindure of cochineal to an unheeded circumftance have on the fuc- 
perfed fcarlet. So much depends up- cefs of experiments concerning colours, 
very veffel, wherein the tinging mat-
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A fho Account of fome O BSE R A 710 NS
mad^y Mr. Boyle, about a DIAMOND, that 

m the Dark.

Firft enclofed inaZ/jE T T E R written to a F r i e n d :

And now, together with it, annexed to the foregoing Treatife, upon the 
fcore of the affinity between LIG HE and CO LOU RS.

K Copy of the LETTER, that Mr. Boyi e wrote to Sir R o b e r t M o r r a y, 
to accompany the Obfervations touching the Shining Diatnond.

SIR, .
Y ■ OUGH Sir Robert Morray and 

I Monfieur Zulichem be perfons, that 
■ have deferved fowell of the com- 
M monwealth of learning, that I 

fhould think myfelf unworthy to be looked 
upon as a member of it, if I declined to obey 

. them, or to ferve them ; yet I Ihould not with
out reludancy fend you the notes you defire 
for him, if I did not hope, that you will tranf- 
mit, together with them, fome account, why 
they are not lefs unworthy of his perufal: 
which that you may do, I muft inform you, 
how the writing of them was occafioned, which 
in fhort was thus. As I was juft going out of 
town, hearing that an ingenious gentleman of 
my acquaintance, lately returned from Italy^ 
had a diamond, that being rubbed, would fhine 
in the dark, and that he was not far off; I 
fnatched time from my occafions to make him 
a vifit; but finding him ready to go abroad, and 
having in vain tried to make the ftone yield 
any light in the day-time, I borrowed it of 
him for that night, upon condition to reftore 
it him within a day or two at furtheft, at Gre
jham College, where we appointed to attend 
the meeting of the fociety, that was then to 
be at that place. And hereupon I hailed that 
evening out of town, and finding after fupper, 
that the ftone, which in the day-time would 
afford no difcernable light, was really confpi
cuous in the dark, I was fo taken with the no
velty, and fo defirous to make fome ufe of an 
opportunity, that was like to laft fo little a 
while, that though at that time I had no t^y 
to affift me but a foot-boy, yet fitting up late, 
I made a fhift that night to try a pretty num
ber of fuch of the things, that then came into 
my thoughts, as were not in that place and 
time unprafticable. And the next day, being 
otherwife employed, I was fain to make ufe 
of a droufy part of the night to fet down haf- 
tily in writing what I had obferved ; and with- 

VoL. II.

out having the time in the morning to ftay 
the tranferibing of it, I ordered the obferva
tions to be brought after me to Grejham Col
lege; where you may remember, that they were, 
together with the. ftone itfelf, Ihown to the 
Royal Society, by which they had the good 
fortune not to be dilliked, though feveral 
things were, through hafte, omitted, fome of 
which you will find in the margin of the inclo- 
fed paper. The fubftance of this fhort narra
tive 1 hope you will let Monfieur Zulichem 
know, that he maybe kept from expedfing any 
thing of finifhed in the obfervations, and be 
difpofed to excufe the want of it. But fuch 
as they are, I hope they will prove (without 
a clinch) luciferous experiments, by fetting the 
fpeculations of the curious on work, in a dili
gent inquiry after the nature of light, towards 
the difeovery of which, perhaps, they have 
not yet met with fo confiderable an experi
ment ; fince here we fee light produced in a 
dead and opacous body, and that not as in rot
ten wood, or in fifties, or as in the Bolonian ftone, 
by a natural corruption, or by a violent de- 
ftofidtion of the texture of the body, but by fo 
flfeht a mechanical operation upon its texture, 
ajwe feem to know what it is, and as is imme- 

ately performed, and that feveral ways, with- 
t at all prejudicing the body, or making any 
ible alterations in its manifeft qualities. 

An3 I am the more willing to expofe my 
hafty trials to Monfieur Zulichem^ and to you, 
becaufe he, being upon the confideration of 
dioptricks, fo odd a phasnomenon relating to 
the filbjedt, as probably he treats of, Light, will; 
I hope, excite a perfon to confider it, that is wont 
to confider things he treats of very well. And for 
you. Sir, I hope you will both recruit and perfedk 
the obfervations you receive; for you know, that 
I cannot add to them, having a good while fince 
reftored to Mr. Clayton the ftone, which, though 
it be now in the hands of a prince, that fo highly 

Y deferves.

    
 



Sz Obfervations on
deferves, by underftanding them, the'greateft 
curiofities *, yet he vouchfafes you that accefs 
to him, as keeps me from doubting, you may 
eafily obtain leave to make further trials with 
it, of fuch a monarch as ours, that is not more 
•inquifi’tive himfelf, than a favourer of them 
that are fo. I doubt not but thefe notes will 
put you in mind of the motion you made to 
the fociety, to impofe upon me the talk of 
bringing in what I had on other occafions ob
ferved eoncerning Ihining bodies. But though 
I deny not, that I fometimes made obfervations 
about the Bolonian ftone, 'and tried fome expe
riments about fome other Ihining bodies ; yet 
the fame reafons, that reduced me then to be 
unwilling to receive even their commands, 
muft now be my apology for not anfwering 
your expectations, namely, the abftrufe nature 
of light, and my being already overburdened, 
and but too much kept employed by the ur
gency of the prefs, as well as by more con
cerning and diftradting occafions. But yet I 
will tell you fome part of what I have met 
with in reference to the ftone, of which I fend 
you an account. Becaufe I find, on the one 
fide, that a great many think it no rarity, 
upon a miftaken perfuafion, that not only thfere 
are a ftore of carbuncles, of which this is one ; 
but that all diamonds, and other gliftering 
jewels, fhine in the dark. Whereas, on the 
other fide, there are very learned men, who 
(plaufibly enough) deny, that there are any car
buncles or Ihining ftones at all.

And certainly, thofe judicious men have 
much more to fay for themfelves, than the 
others commonly plead ; and therefore did 
defervedly look upon Mr. Clayton'^ diamond 
as a great rarity. For not only Boetius de much confiderabler teftimopy to the fame 
Bcot, who is judged the beft author on this ' purpofe, if I had the, permiffion of a perfon 
fubjedl, afcribes no fuch virtue to diamonds, 
but begins what he delivers of carbuncles, 

Bcitiu! de with this paffage ; Magna fama ejl carbunculi. 
B^t. Gem. z'liJgo fiitatur in tenebris carbonis injtar lu-

’ fortajjis quia -pyropus feu anthrax appel- 
z.Cn^. S. d "aeteribus fuit. Verum hadienus nemo un- 

quam vere afferere aufus fuit, fe gemmam nodtu 
liicentern Z'idijfe. Garcias ab Horto proregis 
Indi^ medicus refert fe allocutum fu{ 

’vidijfe affirmarent. Sed iis fidem n 
And a later author, the diligent and 
Johannes de Laet, in his chapter of 
and of rubies, has this paffage ; 
carbunculi, pyropi anthraces a, 'vet 
minantur, -oulgo creditum fuit, carbo 
in tenebris lucere, quod tamen nulla gem 
nits deprehenfum, licet a quibufdam te 
tur. And the recenteft writer I have 
on this fubjedt, Olaus Wormius, in hi 
of his weli-furnilhed Mufeum, does, where he 
treats of rubies, concur with the former writers 

Muja:wcr-\)y thefe words: Sunt, qui rubinum vet er urn car- 
hunculum ejfe exijlimant, fed deejl una ilia nota, 
quod in tenebris injlar anthracis non luceat: Aji 
talem carbunculum in rerum natura non itrveniri 
major pars authorum exijlimant. Licet unum 
aut alteruin in India apud magnates quofdam re- 
periri fcribant, cum tamen ex aliorum relatione 
id habeant faltem, fed ipji non viderint. In con
firmation of which I lhall only add, that hear-

a D I A M O N D 
ing of a ruby, fo very vivid, 
themfelves have feveral times 
the fair lady, to whom it b 
might try their choiceft ru 
them with that, I had the o 
favour of this lady and 1 
which I have the honour to 
to make a trial of this famo 
and in a room well darkne 
not difcern any thing of 
the ftone bofore any chi 
but could not, by all 
afford the leaft glimmering ofli

But, Sir, though I be very backw 
admit ftrange things for truths, yet I am nol 
very forward to rejed them as impoflibiiities; 
and therefore I would not difcourage any from 
making further inquiry, whether or no there 
be really in rerum natura any fuch thing as a 
true carbuncle or ftone, that without rubbing 
will fhine in the dark. For if fuch a thing can 
be found, it may afford no fmall affiftance to 
the curious in the inveftigation of light, befides 
the noblenels and rarity of the thing itfelf. And 
though Vartomannui was not an eye-witnels of 
what he relates, that the king of Pegu, one of 
the chief kings of the Eaft-Indies, had a true 
carbuncle of that bignefs and fplendour, that it 
ffiined very glorioufly in the dark; and though 
Garcias ab Horto, the Indian Vice-Roy’s phi- 
fician, fpeaks of another carbuncle, only upon 
the report of one, that he difcourled with, who 
affirmed himfelf to have feen it; yet as we are 
not fure, that thefe men, that gave themfelves 
out to be eye-witneffes, fpeak true, yet they 
may have done fo for aught we know to the 
contrary. And I Could prefent you with a

concerned, without whofe leave 1 rnuft not do
it. I might tell you, that Marcus Paulus Penetus Purchas’.; 
(whofe fuppofed fables divers of our later 
travellers and navigators have fince found to be 
truths} fjpeaking of the king of Zeilan, that then 
was, tells us, that he was faid to have the bell 
ruby in the world, a palm long, and as big 
as a man’s arm, without fpot, Ihining like a 
fire : and he fubjoins, that the Great Cham, 
under whom Paulus was a confiderable officer, 
fcnt and offered the value of a city for it; but 
the king anfwered, he would not give it for 
the treafure of the world, nor part with it, 
having been his anceftors. And I could add, 
that in the relation made by two Ruffian Cof- 
facks of their journey into Catay, written to hi they car 
their emperor, they mention their having been 
told by the people of thofe parts, that their 
king had a ftone, which lights as the fun both 
day and night, called in their language Sarra, 
which thofe Coffacks interpret a ruby. But 
thefe relations are too uncertain for me to build 
any thing upon ; and therefore I fhall proceed 
to tell you, that there came hither, about two 
years fince, out of America, the governour of 
one of the principal colonies there, an ancient 
virtuofo, and One that has the honour to be 
a member of the Royal Society : this gentle
man, finding fome of the chief affairs of his 
country committed to another and me, made

I me

    
 



me ^ers vifiCs; and in one of them, when I ’ 
inquired what rare ftones they had in thofe ' 
parts blithe Indies he belonged to, he told me, ' 
that th^ndians had a tradition, that in a cer- ' 
tai ny acceffible hill, a pretty way up in 

ipntry, there was a ftone, which in the 
ined very vividly, and to a great 

diftance -, aniliie afliired me, that though he 
thought it not lit to venture himfelf fo far a- . 
m.ong thofe faV^es, yet he purpofely fent thi
ther a bold Engfiffiman, with fome natives, to 
be his guides^ and that this melTenger brought 
him back*\vord, that at a diftance from the 
hillock he had plainly perceived fuch a ihining 
fubftance as the Indians tradition mentioned ; 
and being ftimulated by curiofity, had flighted 
thofe fuperftitious fears of the inhabitants, and 
with much ado, by reafon of the difficulty of 
the way, had made a ffiift to clamber up to 
that part of the hill, where, by avery heedful 
obfervation, he fuppofed himfelf to have feen 
the light. But whether ’twere, that he had 
miftaken the place, or for fome other reafon, 
he could not find it there -, though when he 
was returned to his former ftation, he did again 
fee the light Ihining in the fame place where it 
fhone before. A further account of this light 
I expeft from the gentleman, that gave me this, 
who lately fent me the news of his being landed 
in that country. And though I referve to my 
fclf a full liberty of believing no more than I 
foe caufe, yet I do the lefs fcruple to relate

'. this, becaufe a good part of it agrees well 
enough with another ftory, that I fliall in the 
next place have occafion to fubjoin : in order 
whereunto, I fhall tell you, that though the 
learned authors I formerly mentioned, tell us, 
that no writer has affirmed his having himfelf 
foen a real carbuncle, yet, confidering the light 
of Mr. Clayton's, diamond, it recalled into my 
mind, that fome years before, when I was in- 
quifitive about ftones, I had met with an old 
Italian book highly extolled to me by very 
competent judges ; and that, though the book 
was very fcarce, I had purchafed it at a dear 
rate, for the fake of a few confiderable 
pafliiges I met with in it, and particularly 
one, v/iiich being very remarkable in itfelf, 
and pertinent to our prefent argument, I fhall 
put it for you, though not word for word, 
which I fear I have forgot to do, yet as to 
the fenfe, into Englifli.

‘ Having promifod, (fays our author) ‘ to 
‘ fay fomething of that moft precious fort of 
‘ jewels, carbuncles, becaufe they are very.

Ee7ivc'n!ttQ 
Cellnii nell^ 
^rte del ( 
GZo/t7Z.J-r, J 
lib. I. pag.
IO. ‘

<

that thofe rubies had a kind of livid whitenefs, 
or palenefs, like that of a Calcidonian) ‘ but it 
‘ had in it a luftre fo pleafing, and fo marvel- 
‘ Ions, that it fliined in the dark, but not as 
‘ much as coloured carbuncles; though it be 
‘ true, that in an exceeding dark place I faw
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rarely to be met with, we fliall briefly deliver 
what we know of them. In Clement the. Vllth’s 
time I happened to fee one of them at a cer
tain Ragufian merchant’s, named Beigoio di 
Bona ; this was a carbuncle white, of that 
kind of whitenefs, which we faid was to be 
found in thofe rubies, of which we made 
mention a little above,’ (where he had faid.

that /bines in the dark.
‘ it Ihine in the manner of fire almoft gone 
‘ out. But as for coloured carbuncles, it has 
‘ not been my fortune to have feen any ; whcrc- 
‘ fore I will only fet down what I learned a- t 1 *
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But as for coloured carbuncles, it has 
not been my fortune to have feen any ; whcrc- 

bout them, difcourfing in my youth with a 
Roman gentleman of ancient experience in 
matters of jewels, who told me, that one 
Jacopo Cola being by night in a vineyard of 
his, and efpying fomething in the midfl: of 
it, that fiiined like a little glowing coal, at 
the foot of a vine, went near towards the 
place, where he thought himfelf to have feen 
that fire ; but not finding it, he faid, that 
being returned to the fame place, whence he 
had firft defcried it, and perceiving there the 
fame fplendor as before, he marked it fo 
heedfully, that he came at length to it, 
where he took up a very little ftone, which 
he carried away with tranfports and joy. 
And the next day, carrying it about to ffiow 
it divers of his friends, whilft he was relating 
after what manner he found it, there cafually 
intervened a Venetian embalTador, exceed
ingly expert in jewels, who prefently know
ing it to be a carbuncle, did craftily, before 
he and the faid Jacopo parted, (fo that there 
was no body prefent, that underftood the 
worth of fo precious a gem) purchafe it for 
the value of ten crowns, and the next day 
left Rome to fliun the being neceflitated to re
ftore it; and, as he affirmed, it was known 
within fome while after, that the faid Vene
tian gentleman did, in Conjlantinople., fell 
that carbuuncle to the then Grand Signior, 
newly come to the empire, for a hundred 
thoufand crowms.’
And this is what I can fay concerning car

buncles ; and this is not a little at leaft as to 
the firft part of this account, where our Cellini 
affirms himfelf to have feen a real carbuncle 
with his own eyes, efpecially fince this author 
appears wary in what he delivers, and is in
clined rather to leffen, than increafe the won
der of it. And his teftimony is the more con- 
fiderabje, becaufe though he were born a fub- 
jeft neither to the pope nor the then king of 
France, (that royal virtuofo Francis I.) yet 
both the one and the other of thofe princes 
imployed him much about making of their 
nobleft jewels. What is now reported cop- 
cafning a Ihining fubftance to be feen in one 
cf the iflands about Scotland, were very im
proper for me to mention to Sir Robert Morrap, 
to whom the firft information was originally 

Jorought, and from whom I expeft a farther 
yor I fcarce dare expedt a convincing) account 
of it. But I muft not omit, that fome virtuofi 
queftioning me the other day at Whitehall 
about Mr. Clayton's, diamond, and meeting 
amongft them an ingenious Dutch gentleman, 
whofe father was long embalTador for the Ne
therlands in England, I learned of him, that 
he is acquainted with a perfon, whofe name 
he told, (but I do not well remember it,) who 
was admiral of the Dutch in the Eajl-Indies, 
and who alTured this gentleman, Monfieur 
Boreel, that at his return from thence, lie 
brought back with him into Holland a ftone, 
which though it looked but like a pale dull 

diamond,
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diamond, fuch as he faw Mr. Cla^'ton's to be, 
yet was it a real carbuncle ; and did without 
rubbing fhine fo much, that when the admi
ral had occafion to open a cheft, which he kept 
under deck in a dark place, where it was for
bidden to bring candles for fear of mifchan- 
ces, as foon as he opened the trunk, the ftone 
would, by its native light, fhine fo as to illu- 
ftrate a great part of it. And this gentleman 
having very civilly and readily granted me the 
requeft I made him, to write to the admiral, 
who is yet alive in Holland^ (and probably may 
ftill have the jewel by him,) for a particular 
account of this ftone, I hope ere long to re
ceive it ; which will be the more welcome to 
me, not only becaufe fo unlikely a thing needs 
a clear evidence, but becaufe I have had fome 
fufpicion, that (fuppofing the truth of the 
thing) what may be a fhining ftone in a very 
hot country, as the Eajl-Indies, may perhaps 
ceafe to be to (at leaft in certain feafons) in 
one as cold as Holland. For I obferved in the 
diamond I fend you an account of, that not 
only rubbing, but a very moderate degree of 
warmth, though excited by other ways, would 
make it fhine a little. And it is not impof
fible, that there may be ftones as much more 
fufceptible than that, of the alterations re
quifite to make a diamond fhine, as' that ap
pears to be more fufceptible of them than 
ordinary diamonds. And I confefs to you, 
that this is not the only odd fufpicion, (for 
they are not fo much as conjeftures,) that 
what I tried upon this diamond fuggefted to 
me. For not here to entertain you with the 
changes I think may be effected even in har
der fort of ftones, by ways not vulgar, nor ve
ry promifing, becaufe I may elfewhere have 
occafion to fpeak of them, and this letter is 
but too prolix already ; that which I fhall 
now acknowledge to you is, that I began to 
doubt, whether there may not in fome cafes be 
fome truth in what is faid of the right turquois, 
that it often changes colour as the wearer is 
fick or well, and manifeftly lofes its fplendour 
at his death. For when I found, that even the 
warmth of an affritftion, that lafted not above a 
quarter of a minute, nay, that of m 
(whofe conftitution, you know, is non
h»tteft) would make a manifeft chang 
folideft of ftones, a diamond j it feemed 
poflible, that certain warm and faline 
iffuing from the body of a living m 
by their plenty or paucity, or by thei
liar nature, or by the total abfence o

le a 
that 

efpe- 
ienced 

treats ofokus

Obfervations on a Diamond
diverfify the colour and the fpl 
foft a ftone as the turquois. 
admired to fee, that I know 
men, otherwife learned, fhould 
cribe to jewels fuch virtues, a 
compatible to inanimate agents 
porealones at all; yet as to 
concerning the turquois’s ch 
know not well how to rejeft 
fo learned (and which in thi 
confiderable) fo judicious a 
de Boot *, who upon his 
repeated experience deli 
narrative of the turquois’s 
I cannot but think it wo 
daily fince a much later and'v 
author, Olaus JVormius, where 
that ftone, confirms it with this teftimony: Wormius 
Imprimis memorandum exemplum, quod Anjhel- 
mus Boetius de feipfo refert, tarn mutati coloris 
quam d cafu prefervationis. Cui ipfe baud 
dijjimile adferre poffum, niji ex Anjhelmo petitum 
quis putaret. I remember, that I faw two or 
three years fince a turquois (worn in a ring) 
wherein there were fome fmall fpots, which 
the virtuofo, whofe it was, affured me he had 
obferved to growfometimes greater, fometimes 
left, and to be fometimes in one part of the 
ftoiK, fometimes in another. And I having 
encouraged to make pidlures from time to 
time of the ftone, and of the fituation of the 
cloudy parts, that fo their motion may be 
more indifputable, and better obferved, he 
came to me about the middle of this very 
week, and affured me, that he had, as I wifhed, 
made from time to time fchemes or pidures of 
the differing parts of the ftone ; whereby the 
feveral removes and motions of the above men
tioned clouds are very manifeft, though the 
caufe feemed to him very occult. Thefe pic
tures he has promifed to Ihow me, and is very 
ready to put the ftone itfelf into my hands. 
But the ring having been the other day cafually 
broken upon his finger, unlefs it can he taken 
out, and fet again without any confiderable 
heat, he is loth to have it meddled with, for 
fear its peculiarity Ihould be thereby deftroyed. 

’ nd poffibly his apprehenfion would have 
een ftrengthened, if I had had opportunity 
o tell him what is related by the learned Wor- Muf,um 
ius of an acquaintance of his, that had a 
ephritick ftone, of whofe eminent virtues 
e had often experience even in himfelf, and 
r that caufe wore it ftill about his wriftand 

et going upon a time into a bath of fair water 
only,

he) lanftc affirmare pofliini me imam aureo annulo in- 
unquam latis admirari potui. Geftaverat' enim ante

* The narrative in the aitther's eren iverds, is thi 
clufam perpctuo geftare, cujus facuitatem (fi gemm
triginta annos Hifpanus quidem non procul a paternis tedibus habitans. Is cum vita funcius eflet, &■ ipfius ftipeliex 
(ut moris apud nos ett) venum exponta effet, inter caetca etiara tufcois exponebatur. Verura nemo (licet complures 
co concurriffent, ut earn propter coloris elegantiam, quam vivo domino habuerat, emerent) fibi emptam voluit, pri- 
ftinum enira nitorem & colorem prorfus arailerat, ut potius malachites, quam turcois videretur. A derat turn tempo- 
ris gemmje habendx defiderio ctiam parens & frater meus, qui antea fepius gratiam & elegantiam ipfius viderant, 
mirabundi earn nunc tarn effe deformem: emit cam nihilominus pater, lanfque vili pretio, qua omnibus conteinptui 
erat, ac pracfentes non earn eflequam Hifpanus geftarat, arbitrarentur. Dornum reverfus pater, qui tarn turpem gem- 
mam geftare fibi indecorum putabat,eam mihidono dat, inquiens ; Quandoquidem, fill mi, vulgi faraa eft, turcoidem, 
ut facilitates fuas exerccrc poflit, dono dari debere, tibi cam devoveo : ego acceptam gemmam fculptori trado, ut 
gentilitia mea infignia illi, quemadmodum fieri Iblet, in jafpide chalcedonio, aliifque ignobilioribus gemmis, in- 
Iculperet. Turpe enim exiftimabam, hujufmodi gemma ornatus gratia, dum gratiam nullam haberet, uti. Parec 
fculptor, redditque gemmam, quam gefto pro annulo fignatorio. Vix per menlem geftaram, reditillipriftinus color, 
fed non ita nitens propter fculpturam, ac inaequalem fuperficiem. Miraniur omnes gemmam, atque id prsecipuc, quod 
color indies pulchrior fierce. Idquiaobfervabam, nunquamfere earn a manu depoliii, ita ut nuacadhuc eandem 
geftem.

    
 



only, wherein certain herbs had been boiled, 
the ftone, by being wetted with this decodion, 
was deprived of all its virtue; whence TEormius 
takes occafion to advertife the fick, to lay by 
fuch ftones, whenfoever they make ufe of a bath. 
And we might expedl to find turquois like
wife, eafily to be wrought upon in point of 
colour, if that were true, which the curious 
Antonina Neri, in his ingenious Arte Eetraria, 

traria, lib. teaches of it; namely, that turquois’s difeo- 
7. cap. loured, -and grown white, will regain and ac-

quire an excellent colour, if you but keep them 
two or three days at moft covered with oil of 
fweet almonds, kept in a temperate heat by 
warm afhes: I fay, if it were true, becaufe I 
doubt whether it be fo, and have not as yet 
had opportunity to fatisfy my felf by trials; 
becaufe I find, by the confeffion of the moft 
Ikilftil perfons, among whom I have laid out for 
turquoifes, that the true ones are great rarities, 
though others be not at all fo. And therefore 
I lhall now only mind you of one thing, that 
you know as well as I, namely, that the rare 
ftone, which is called O cuius Mundi, if it be 
good in its kind, will have fo great a change 
made in its texture by being barely left a while 
in the languideft of liquors, common water, 
that from opacous it will become traniparent, 
and acquire a luftre of which, it will again be 
deprived, without ufing any other art or 
violence, by leaving it a while in the air. 
And before experience had fatisfied us of 
the truth of this, it feemed as unlikely, that 
common water or air Ihould work fuch great 
changes in that gem, as it now feems that the 
effluviums of a human body Ihould effeft leffer 
changes in a turquois, efpecially if more fuf
ceptible of them, than other ftones of the fame 
kind. But both my watch and my eyes .tell 
me, that it is now high time to think of going 
to deep ; matters of this nature will be better, 
as well as more eafily, cleared by conference 
than writing. And therefore fince I think you 
know me too well to make it needful for me to 
difclaim credulity, notwithftanding my having 
entertained you with all thefe extravagancies; 
for you know well, how wide a difference I am 
wont to put betwixt things, that barely may 
be, and things that are; and between thofe 
re’ations, that are but not unworthy to be in
quired into, and thofe that are not worthy to 
be actually believed; without making apo
logies for my ravings, I lhall readily comply 
with the drowfinefs, that calls upon me to re- 
leafe you: and the rather becaufe Monfieur 
Zulichem being concerned in your defire to 
know the few things I have obferved about

that Jhines tn the dark,
the Ihining ftone ) to entertain thofe with fuf- 
picions, that are accuftomed not to acquiefee 
but in demonftrations, were a thing, that can
not be looked upon as other than very impro
per by,

S I R,

Your mofl: affectionate and

mofl; faithful fervant.

R. BOrLE.

Observations made * this 27*’’ of 
O^ober^ about Mr. Clayton^ Dia
mond.

Being looked on in the f day-time, 
though in a bed, whofe curtains were 

carefully drawn, I could not difcern it to fhine 
at all, though well rubbed i but about a little 
after fun-fet, whilft the twilight yet lafted, 
nay, this morning a pretty while after fun- 
rifing, (but before I had been abroad in the 
more freely inlightned air of the chamber) I 
could upon a light affriCtion eafily perceive the 
flone to fhine.

2. The candles being removed, I could 
not in a dark place difcern the ftone to have 
any light, when I looked on it, without hav
ing rubbed or otherwife prepared it.

3. Bv two white pebbles, though hard rub
bed, one againft another, nor by the long and 
vehement affriClion of rock cryftal againft a 
piece of red cloth, nor yet by rubbing two 
diamonds fet in a ring, as I had rubbed this 
ftone, I could produce any fenfible degree of 
light.

4. I Found this diamond hard ehough, not 
only to enable me to write readily with it up
on glafs, but to grave on rock-cryftal it felf.

5. I Found J this to have, like other dia
monds, an electrical faculty.

6. Being rubbed upon my clothes, as is 
ufual for the exciting of amber, wak, and o- 
ther eleCtrical bodies, it did in the dark mani
feftly fhine like rotten wood, or tbd fcales of 
whitings, or other putrifled fifh.

7. But this confpicuoufnefs was fainter 
than that of the fcales and llabber (if I may 
fo call it) of whitings, and much fainter than 
*the light of a glow-worm, by which I have 
been fometimes able to read a fhort word ; 
whereas after an ordinary affriCtion of this dia
mond, I was not able to difcern diftinClly by 

the

* Thefe were brought in and read before the Royal Society, (the day following) OSF. 28. 1665.
The (lone it (elf being to be (Itown to the Royal Society, when the obfervations were delivered, I was willing 

(being in haftc) to omit the defcription of it; which is in fhort; That it was a flat or table diamond, of about a third 
part of ah inch in length, and ibmewhat lefs in breadth ; that it was a dull ftone, and of a very bad water, having 
in the day-time very little of the vividnefs of even ordinary diamonds, and being blemifhed with a whitifh cloud 
about the middle or it, which covered near a third part of the ftone.

I Halle made me forger to take notice, that I went abroad the fame morning, the fiin fhining forth clear enough, 
to look upon the diamond through a microfcope, that I might try whether by that magnifying glals any thing of 
peculiar could be difcerned in the texture of the ftone, and efpecially of the whitifh cloud, that polled a good part ot 
it. But for all my attention I could not difcover any peculiarity worth mentioning.
t 5. For it drew light bodies like amber, jet, and other concretes, that are noted to dofo; but its attraftivo 

power feemeed inferior to theirs.
Vol. II. Z
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§6 Gbfer'cations on
the light of it any of the neareft bodies. And 
this glimmering alfo did very manifeftly and 
confiderably decay prefently, upon the ceafing 
of the affriftion, though the ftone continued vi- 
fible fome while after.

8. But if it were rubbed upon a conve
nient body for a pretty while, and brifkiy 
enough, I found the light would be for fome 
moments much more confiderable, almoft like 
the light of a glow-worm; infomuch that after I 
ceafed rubbing, I could with a chafed ftone 
exhibit a little luminous circle, like that, but 
not fo bright as that, which children make by 
moving a ftick fired at the end : and in this 
cafe it would continue vifible about feven or 
eight times as long as I had been in rubbing it.

9. I Found, * that holding it a while near 
the flame of a candle, (from which yet I was 
careful to avert my eyes) and being imme
diately removed into the dark, it difclofed fome 
faint glimmering, but inferior to that it was 
wont to acquire by rubbing. And afterward 
holding it near a fire, that had but little flame, 
I found the ftone to be rather left than more 
excited, than it had been by the candle.

10. I Likewise endeavoured to make it 
Ihine, by holding it a pretty while in a very 
dark place, over a thick piece of iron, that 
was well heated, but not to that degree as* to 
be vifibly fo. And though at length I found, 
that by this way alfo the ftone acquired fome 
glimmering, yet it was lefs than by either of 
the other ways above-mentioned.

11. I Also-brought it to fome kind of 
glimmering light, by taking it into bed with 
me, and holding it a good while upon a warm 
part of my naked body.

12. To fatisfy myfelf, whether the-motion' 
introduced into the ftone did generate the 
light upon the account of its producing heat 
there, I held it near the flame of a candle, till 
it was qualified to Ihine pretty well in the 
dark ; and then immediately I applied a flen
der hair, to try whether it would attradf it, but 
found not that it did fo: though if it were 
made to Ihine by rubbing, it was, as I former
ly noted, eledlrical. And for further confir
mation, though I once purpofely kept it fo 
near the hot iron I juft now mentioned, as to 
make it fenfibly warm, yet it fhined more dim
ly than it had done by affridtion, or the flame 
of a candle, though by both thofe ways it had 
not acquired any warmth that was fenfible.

13. Having purpofely rubbed it upon fe-* 
veral bodies differing as to colour and as to 
texture, there feemed to be fome little difpa- 
rity in the excitation (if I may fo call it) of 
light. Upon white and red cloaths it feemed

a Diamond
fto fucceed beft, elpecially in comparifon of 
black ones. . *
I 14. But to try what it would dp rubbed 
upon bodies more hard, and lefs apt to yield 
heat, upon a light atfridlion, than cloth, I 
firft rubbed it upon a white wooden box, by 
which it was excited, and afterwards upon a 
piece of purely glazedearth-, which feemed, 
during the attrition, to make it fhine better 
than any of the other bodies had done, with
out excepting the white ones j which I add, 
left the effedt fhould be wholly afcribed to 
the difpofition white bodies are wont to have 
to refledl much light.

15. Having -f well excited the ftone, I nim
bly plunged it under water, that I had provi
ded for that purpofe, and perceived it to fhine 
whilft it was beneath the furface of that li
quor, and this I did divers times. But when 
I endeavoured to produce a light by rubbing it 
upon the lately mentioned cover of the box, 
the ftone and it being both held beneath the 
furface of the water, I did not well fatisfy my
felf in the event of the trial; but this I found, 
if I took the ftone out, and rubbed it upon 
a piece of cloth, it would not, as elfe it was 
wont to do, prefently acquire a luminoufiiels, 
but needed to be rubbed manifeftly much 
longer, before the defired effedt was found.

16. I Also tried feveral times, that by co
vering it with my warm fpittle fhaving no 
warm water at hand) it did not lofe his light.

17. Finding that by rubbing the ftone 
with the flat fide downwards, I did, by rea
fon of the opacity of the ring, and the fud- 
den decay of light upon the ceafing of the 
attrition, probably lofe the fight of the ftone’s 
greateft vividnefs; and fuppofing that the 
commotion made in one part of the ftone will 
be eafily propagated all over j I fometimes held 
the piece of cloth, upon which I rubbed it, fo, 
that one' fide of the ftone was expofed to my 
eye, whilft I was rubbing the other; whereby 
it appeared more vivid than formerly, and to 
make luminous tradls by its motions to and 
fro. And fometimes holding the ftone up
wards, I rubbed its broad fide with a fine 
fmooth piece of tranfparent horn, by which 
means the light through that diaphanous fub
ftance did, whilft I was adtually rubbing the 
ftone, appear fo brisk, that fometimes, and in 
fome places, it feemed to have little fparks of 
fire.

18. I Took alfo a piece of flat blue glafs, 
and having rubbed the diamond well upon a 
cloath, ind nimbly clapt the glafs upon it, to 
try whether, in cafe the light could pierce it, it 
would by appearing green, or of fome other

colour

• 9. We durft not hold it in the flame of a candle, no more than put it into a naked fire ; for fear too violent 
ii heat (which has been obferved to fpoil many other precious llones) fhould vitiate and impair a jewel, that was but 
borrowed, and was fuppofed to be the only one of its kind.

f 15. We likewife plunged it, as foon as we had excited it, under liquors of feveral forts, as fpirit of wine, oils both 
chymical and cxprefTed, an acid fpirit, and, as I remember, an alcalizate folution ; and found not any of thofe various 
liquors to deftroy its Ihining property.

±16. Having found by this obfervation, that a warm liquor would not extinguifh light in the diamond, I thought 
fit to try, whether, by reafon of its warmth, it would not excite it; and divers times I found, that if it were kept 
therein', till the water had leifure to coramnnicate fome of its heat to it, it would often fhine as foon as it was taken 
out { and probably we fhould have feen it fhine more, whilft it was in the water, if fome degree of opacity, which 
heated water is wont to acquire, upon the fcore of the numerous little bubbles generated in it, had not kept us from 
difeerning the Juftre of the ftone 5

    
 



that Jhines in the dark. 87
colour than blue, aflift me to guefs, whether 
itfelf were fincere or no. But finding the glafs 
impervious to fo faint a light, I then thought 
it fit to* try, whether hard bodies would not 
by attrition increafe the diamond’s light, 
fo as to become penetrable thereby ; and ac
cordingly when I rubbed the glafs brillily up
on the ftone, I found the light to be confpi
cuous enough, and fomewhat dyed in its paf
fage ; but found it not eafy to give a name to 
the colour it exhibited.

Lastly, To comply with the fufpicion I ' 
had upon the whole matter, that the chief ma
nifeft change wrought in the ftone was by 
compreffion of its parts, rather than incalel- 
cence ; I took a piece of white tile well gla
zed, and if I prefled the ftone hard againft it, 
it feemed, though I did not rub it to and fro, to 
Ihine at the fides. And however it did both 
very manifeftly and vigoroufly fhine, if, whilft 
I fo prefTed it, I moved it any way upon the 
furface of the tile, though I did not make it 
draw a line of above a quarter of an inch long, 
or thereabouts, and though I made it not 
move to and fro, but only from one end of the 
Ihort line to the other, without any return or 
lateral motion. Nay, after it had been often 
rubbed, and fuffered to lofe its light again, 
not only it feemed piore eafy to be excited 
than at the beginning of the night j but if I 
did prefs hard upon it with my finger, at the 
very inftant that I drew it brilk!ji;i^g£ it would 
difclofe a very vivid but exceed jort-iived 
fplendor, not. to call it a little lion.* So 
that aCartefian would fcarce fcrupIeM think, he 
had found in this ftone no flight confirmation 
of his ingenious mailer’s hypothefis, touching 
the generation of light in fublunary bodies, 
not fenfibly hot.

A POSTSCRIPT, annexed fame houn 
after the Obfervations nieere -written.

SO t many particulars taken notice of in one 
night, may make this ftone appear a kind 
of prodigy j and the rather, becaufe having 

tried, as I formerly noted, not only a fine ar
tificial cryftal, and fome alfo that is natural, 
but a ruby apd two diamonds, I did not find,' 
that anyot thefe diftlofed the like glimmering 
of light : yet after all, perceiving by the hard
nefs, and the teftimony of a fkilful goldfmith, 
that this was rather a natural than artificial 
ftone ; for fear left there might be fome diffe
rence in the way of fetting, or in the ftiape ’ 
of the diamonds I made ufe of, neither of 
which was like this, a flat table-ftone, I thought 
fit to make a further trial of my own diamonds, 
byfuch a brifk and afliduous affri(ffion,as might 
make amends for the difad vantages above-' 
mentioned, in cafe they were the caufe of the 
unfuccefsfulnefs of the former attempts. And 
accordingly 1 found, that by this way I could 
eafily bring a diamond I wore on my finger to 
difclofe a light, that was fenfible enough, and 
continued fo, though I covered it with fpittle, 
and ufed fome other trials about it. And this 
will much lefTen the wonder of all the former
ly mentioned obfervations, by fhewing, that the 
properties, that are fo ftrange, are not peculiar to 
one diamond, but may be found in others alfo, 
and, perhaps, in divers other hard and diapha
nous ftones. Yet I hope, that what this dif- 
covery takes away from the wonder of thefe 
obfervations, it will add to the inftruftivenefs 
of them, by affording pregnant hints towards 
the inveftigation of the nature of light.

• I after bethought myfelf of employing a way, which produced the defired effcdl, both fooner and better. For 
holding betwixt my fingers a fteel bodkin, near the lower part of it, I prefled the point bard againft the (urface of rhe 
diamond, and much more if 1 ftruck rhe point againft ir, the corufcation would be extremely hidden, and very vivid, 
though very vanifhing too : and this way, which commonly much furprized and pleated the fpeftarors, f*:mcd far 
more proper than the other, to fliew, that preflure alone, if forcible enough, though it were fo fudden and fhort, 
that it could not well be fuppofed to give the ftone any thing near a fenfible degreelof warmth, as may be fufpected 
of rubbing, yet ’tis fufficient to generate a very vivid light

j- We afterwards tried precious ftones, as diamonds, rubies, faphires, and emeralds, tiff, but found not any of 
them to fhine, except fome diamonds; and of thefe we were not, upon fb little practice, able to foretel beforehand, 
which would be brought to fhine, and which would not: for feveral very good diamonds either would not fhine at 
ail, or much lefs than others, that were far inferior to them. And yet thole ingenious men aremiftaken, that think a 
diamond muft be foul and cloudy, as Mr. Claytons was, to be fit for fhining; for as we could bring Ibme fuch to af
ford a glimmering light, lb with Ibme clear and excellent diamonds we could do the like. But none of thofe many, 
that we tried of all kinds, were equal to the diamond, on which the obfervations were made, not only confidering the 
degree of light it afforded, but the eafinefs wherewith it was excited, and the comparatively great deration of its Ihining.
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SOME

CONSIDERATIONS
TOUCHING THE

STYLE of the Holy Scriptures.
EXTRACTED

From feveral Parts of a Discourse, concerning 
divers Particulars belonging to the Bible

Written divers years fince to a Friend.'

T o T H E

EARL Q<L 0 R RE Rr,
One of the Lords Justices of the Kingdom of Ireland^ Lord 

President of the Province of Munjler^

Dearefi Brother,

That facred book, which furnilhes 
our preachers both with their texts 
and a great part of their difcourfes 

on them, being the fubjeft, about which I am 
to entertain you, I prefume it will not much 
furprize you, if what I lhall fay, in reprefenting 
to you fome confiderations on that book, 
relilh more of a fermon than of a letter of com- 
plirhent. And indeed it would fo little be
come a perfon, that writes of my fubjedt, and 
with my defign, to ftartle at the very begin- 
ing fuch readers, as he defires to find or make 
devour, with any thing written in the wonted 
ftrain of epiftles dedicatory; and the nature of

write on tlf*“*^a]f of the ftripture unto you. 
Who ma)’| prefume, remember (which 
is my ftcoiljK^on,) that when, ftven or eight 
years ago,*! ventured to lhew you divers of 
thefe papers, with others (that I yet fupprels) 

I belonging to the fame treatife, you were plea- 
fed to give me fuch a permillion, that in caft 
they Ihould ever be made publick, I might 
addrels what I had written at your friend’s de
fire partiqjlarly to you, as I took for an . en
gagement, if not a command. So'that how 
unlike foever the following treatife is to that 
beft of books it would recommend ; yet fince 
you have thus made the prefent addrels a duty, 

the treatife, to which this paper is premiftd, I muft eledt rather to betray to you my weak- 
does allow fo little of that, whereof cuftom, on ~ •
fuch occafions, is wont to challenge lb much ; 
that I Ihould let this book come forth undedi
cated, were it not that the motives, that in
duced me to addrels it to you, are of fuch a 
nature, that I hope, that meerly by a plain re- 
prefentation of them I may comply with what, 
makes me look upon this dedication as a duty, 
without departing from the ftrious defign I 
propofed.to my felf in the dedicated book. 
Although then fuch readers, as having peru- 
fed your writings, .lhall caft their eyes on 
mine, will, I fear, think it a bold prefump- 
tion in me to addrefs diftourfes, concerning 
a ftyle, to a perfon fo much and fo juftly ap
plauded for his; yet as feveral reafons engage 
,me to prefent you theft thoughts, lb the fear 
of paffing for prefumptuous for fo doing 
obliges me to mention fome of thofe reafons. 
Whereof the firft lliall be, that your kindnefs 
for, and your reftmblance in many particulars 
to, ’Theophilus, makes me often fancy, that 
I am yet entertaining that rare perfon, when [

nelTes, than not manifeft my obedience. And 
to thefe I muft fubjoin this third confidera- 
tion, (more prevalent perhaps with me than 
both the former,) that (as a homely digger 
may lhew a man a rich mine) whatever the 
book may be that I prefent you, that which I 
recommend to you is a matchiefs one ; and 
will, if fo difcerning a reader lhall bring as 
much afllduity as capacity to difcover its pre
rogatives, appear fo worthy of what I have 
faid of it, that I allow my felf a hope, the 
following confiderations will prove fo hap
py, as either to endear the fcripture to you, 
or (by not appearing fuch as fo good a f ib- 
jeft would fuggeft to a good pen,) invite you 
to fubftitute better in their rooms. And in 
either of theft cafes I lhall not have caufe to 
repent of having written them; fince they will 
prove ftrv’iceable either to the book or to t’le 
man, to whom I moft defire to be fo. And 
this hope I muft again own to be the ciiief 
inducement of my venturing to preftnta frag
ment of an unpolilhed treatife to a perfon, that 

is

    
 



The Rptflle I)edicatory, 
is wont to write fuch as are fo eloquent and 
accomplilhed in their kind. For though fevere, 
and not incompetent, judges of compofures 
of this» nature have been pleafed to give thefe 
papers no difapproving character; yet fince I 
prefent them to you, the chief thing I dare pre
tend to in them is only (as the finging rare fongs 
ill is wont, by an unheeeded indignation, to en
gage the polfelTors of rare voices to make them 
admired,) by dilclofing my zeal and infuf- 
ficiencies, to invite you to relcue fo excellent 
a theme as the fcripture from lb dull a pen 
as mine, by employing your happy one in its 
defence and celebration: or, (if your partiality 
Ihould make you place any value on fo un- 
finilhed a piece) to convince you how capable 
of rare thoughts my fubjeCt is, by its being 
able to furnilh lb barren a brain as mine with 
acceptable ones. And certainly, your pen 
having no lefs lerved your fame than either 
your fword, or your employments (how high 
foever;) it could not but bring the fcripture 
more than a few of the moft witty and illu
ftrious votaries, if that eloquence were employ
ed to enamour them of that divine book, that 
hath made them fo generally in love with your 
celebrated Partheniffa. I will not reprelent to 
you fq.pious an exercifd of your rethorick and 
mule as a duty, for fear of lelTening the dif- 
intereftednels of the employment I recommend 
to you, by implying, that you cannot decline 
it without a fault. I lhall rather invite your 
pen to prefer itfelf to, and grace religious 
fubjeCts, by aCTuring you, that as there are none 
more worthy of your pen, fo there are few pens 
more likely to fucceed upon fome of them than 
yours. Thole handfome effays your mufe hath 
charmed me with upon fome parts of the bible 
have given me longings equally great and juft, 
to fee her, by a devotednefs to fuch heavenly 
themes, as happy in the choice of her fubjefts, 
as lhe is wont to be in the embellilhing of them; 
and to have her make that her chief employ
ment, wherein it is beft to do, what lhe doth 
always, fucceed well. And as with burning- 
glalTes though we cannot make the fun Ihine, 
yet when he doth vouchfafe us his heavenly 
■beams, we can, with thofe glalfes, both in- 
creafe light and heat, and carry and lettlethem 
here and there as we fee caufe: fo though with 
wit and parts, their polfelTors could never have 
been able to engage God to fend forth his light 
and his truth; yet now that revelation hath 
fdifclofed them, and now he hath been pleafed 
-to jnake them radiate in his heavenly word, men ’ 
may, with knowledge and eloquence, happily 
recolleft thofe Icattered divine beams, and u- 
nifmg them in particular fubjedls, and kindling 
with them the topicks proper to warm and 
work on our affedlions, may powerfully* illu- 
ftrate truths, and enflame zeal. Towards the 
latter end of the enfuing papers you will find 
fomething faid to perfuade our 'TheopMuSy 
that the choiceft poetical and rhetorical orna
ments may, without injury to their luftre, be 
employed about fuch fubjeds as may be chofen 
in the fcripture but more and better things, 

• to the fame purpofe,. have fince been faid by 
our ingenious friend Mr. Cowley^ who not on-
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ly has employed much eloquence to pcrfuade 
that truth in his preface to his poems, but has 
in one of them given a noble example, and 
confequently a proof of it. I need not tell you, 
I mean his Davideis, a work and way of wri
ting, which, fince yourmufe has already thought 
fit to celebrate, I hope lhe will hereafter think 
fit to imitate. And this I wifli the more ear- 
neftly, becaufe it hath been obferved, that fc- 
cular perfons of quality (of whom I have elfe
where occafion to name divers) are generally 
much fuccefsfuller in writing of religion, (to 
gentlemen elpecially,) than fcholafticks or men 
in orders ; not only becaufe their ftyle and 
way of writing is obferved to have in it fome 
pleafing Je ne f(ay ^uoy, fomething of eafy, 
genuine and handlbme, that’s peculiar to it, (dif
fering from regular eloquence, as a good mien 
doth from beauty) and reiifhes of the native 
gracefulnels wont to attend on what they do 
or lay ; but becaufe their writings attradl more 
readers by the authors confpicuoufnefs, and 
make deeper imprefiions in them, by being 
fuppofed more dilinterefted, and looked upon, 
not as fuggefted by their profeffion or felf-ends, 
but as the fincere didlates of their unbridled 
fouls. For my part, though I am not fo hap
py as to be much concerned in all the precedent 
confiderations, yet thofe, tliatyou will find, to
wards the end of the longelh digrelTion in the 
following difcourfe, have been lb prevalent 
with me, that though fome very fair and very 
perfuafive perfons (whom perhaps I need not 
name to you) did, when I was writing the 
annexed treatife, labour to divert my pen to 
fome more youthful and more falhionable 
compofures, by flattering me with a perfua- 
fiOn, that in thole attempts of that nature 1 had 
formerly occafion to make, I was not altoge
ther unlucky; yet I, that would bring my Iclf 
to prefer to a whole wood of bayes the leaft 
Iprig of the tree of life, am inclined to think, 
that a Chriftian may poffibly find a higher fa- 
tisfadlion in perfuading men to pay praifes to 
the Icripture, than in receiving them from all 
the world befides; and would think it more 
defirable, (were the choice his) to dilcounte- 
nance prophane wit, than live unrivalled in 
the glory of it. And though, for my own par
ticular, fuch a terriper be, I fear, more my 
aim than my attainment; yetwhert I write of 
facred fubjefts, I had rather a book of mine 
Ihould refemble the moon, which, though 
lhe be but fmall, lefs elevated, and full of im
perfections, lends yet an ufeful light to men, 
and produces here and there a motion that o- 
beys a heavenly influence, than a liar of the 
firft magnitude, which though more high, 
more vaft, and more flawltfs, Ihines only 
bright enough to make it felf confpicuous. 
Pardon me therefore, my deareft brother, if 
my concern for religion and you have made me 
importunate in appearing fo eagerly folicitous 
to fee your applauded pen fanftified by, and 
adorn the belt of fubjetts : to engage you to 
which, if the enfuing difcourfe may but be 
fo fortunate as in any degree, or upon any 
fcore, to contribute any thing, I lhall either 
not efteem it a trifle, or not regret the hav-
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ing written it. For it is not always fo de- 
Ipicable a piece of fervice as may be ima
gined, to endear, by particular confidera
tions, an excellent book, (and how much 
more that incomparable book the fcripture ?) 
to a perfon capable of difeovering and making 
ufe of the rare things it contains. To which 
purpofe I might offer you divers more ferious 
inftances, but lhall only at prefent (a little to 
divert you) take this occafion to tell you, that 
Ben. Johnfony paflionately complaining to a 
learned acquaintance of mine, that a man of 
the long robe, whom his wit had raifed to 
great dignities and power, had refilled to grant 
him fome very valuable thing he had begged 
of him, concluded with faying, with an up
braiding tone and gefture to my friend; Why, the 
ungrateful •wretch knows very twell^ that before 
became to preferment, I "was the man., that made 
him relifh Horace.

But to return to the following book, though 
I hope you do not think me fo vain as to doubt, 
that it is fuffered to come abroad with imperfec
tion enough to need my excufes and your par
don yet fince the treatife it felf is fo unmeafurably 
prolix (for a part of an effay,) it were unfit the 
addrefs of it Ihould be fotoo; and give your pa
tience as great an exercife upon the fcore of its 
quantity, as upon that of its quality. And there
fore, referring you for what I might lay of apolo-

^he E^piflle 'Dedicatory,
getical to what I fay to the reader, I lhaft 
only add, that though, in Epiftles Dedicatory, 
cuftom hath made it a kind of rudenels not to 
expatiate in praifes, and conclude with comple
ments ; and though what you have afted, and 
what you have written, might fupply a perfon 
lefs concerned than I with matter for a pane
gyrical addrels; yet fince I told you, at the be
ginning of this letter, I Ihould rather preach 
than compliment in it ; and fince praifes fit to 
be aferibed to my Lord Orrery would be un
fit to be aferibed him by his brother ; and 
fince alfo it were fearce more uneafy for me 
to make you any other than feeming comple
ments, than it were prefumptuous to addrefs any 
at all to fo great a mafter in the art I lhall 
both decline praifes, which not to feem flat
teries, where you are not known, would perhaps 
be thought detraftions where you are; and ven
ture to conclude this letter, as I have begun and 
continued it, without compliment, upon the 
fcore of being without, if not above any.

My deareft Brother,

Your moft Affectionate Brother,

and moft Faithful Humble Servant,

ROBERT BOTLE,

To the READER

eiuthar having voith the follwing dif- 
courfe fent to the fublifher a letter^ 
•which contains almoji all the particulars^ 
that ivould be requifite to be taken 
notice of in a preface, it is thought ft 
to premife, itfead of it, the letter it 
felf as it voas addreffed to Mr. P. P. 
A. G. F. I. (to favour -whofe modeff, be 
is not nvw more openly named.) 

SIR,

YOU will perhaps think it ftrange, 
that a perfon obfequious enough to 
thofe he loves Ihould be able to hold 

out fo long againft the importunity of two fuch 
powerful follicitors, as my willingnefs to own a _ 
veneration for the fcripture, and my unwilling- " ledge of things to be a diligent or follicitous 
nefs to deny you any thing. But if you will give 
me leave to acquaint you with the confidera
tions, that have hitherto difluaded me from the 
publication of the papers you prefs for, you 
will, I prefume, rather marvel at my refolving 
at laft to comply with your defires, than that 
I have been fomewhat long contefting, before 
I could take up fo oppofed a refolution. Firft 
then, the treatife, of which the papers you de
fire make a part, was written nine or ten years 
ago, when my green youth made me very un
ripe for a talk of that nature j whofe difficulty 
requires, as well as its worth deferves, that 
it Ihould be handled by a perfon, in whom

1

pature, education, and time have happily 
inatched a fenile maturity of judgment with a 
youthful vigour of fancy. Next, the difcourfe 
I have mentioned being written to a private 
friend, who put me upon that talk, I not only 
had a theriie of another’s choofing impofed 
upon me, for which he was pleafed to think 
me much more fit than I had reafon to think 
my felf,‘but was by the freedom allowable a- 
mong friends tempted to vent and exprefs my 
thoughts with more negligence, than were 
proper to be made ufe of in a folemn difcourfe 
intended for publick view. The contrary of 
which were yet very requifite for a perfon, who 
though he have, by I know not what Unhappy 
fate, been ca^h upon the learning divers langua
ges, has yet too great a concern for the know

confiderer of words; and fo was more fit to 
write almloft of any thing, than of a ftyle, or 
of matters rhetorical. Befides, that my Eflay 
touching the Scripture haying not been all 
written in one country, but partly in England^ 
partly in another kingdom, and partly too on 
fllipboard, it were ftrange, if in what I writ, 
there did not appear much of unevenneft, and 
if it did not betray the unleifurednefs, and relifh 
of the unfettlednels of the wandering author, 
who, by thus rambling, was reduced, for want 
of a library, to comply with the requeft of his 
friend, who was more defirous to receive from 
the author apples and pears growing in his 

own

    
 



"To the Reader,
tage and my own, without fome exercife of 
felf-denial: fince, without needing much fore
fight, I may well apprehend, that I lhall here
by hazard the lofs of the moft part of what
ever little reputation, in this nature, any of my 
former moral or devout compofures may, 
among favourable readers, have procured me.

But, by this time. Sir, I fuppofe not only, 
that you have left wondering at my making 
fome difficulty to put the annexed papers in
to your hands, but that I owe you, and my 
other friends, an account, why I now confenc 
to a compliance with defires, which fuch pow
erful confiderations would diffuade my alient- 
ing to.

My firft inducement then to what I do, is 
the favourable charafter, that you and fome 
other very competent judges have been plea
fed to give me of thele papers ; and efpecially 
your thereupon preffmg their publication up
on me as a duty, whereto I ftand obliged, to 
thofe many readers, whom you would have 
me think likely to be benefited thereby. For 
in fuch cafes, where knowing and fober perfons 
think there is a great probability of a difeourfe’s 
doing good, it is not impoffible, but that 
an unwillingnefs to have it publiffied may 
not fo much proceed out of modefty, as from 
fome fecret pride, almoft as unjuftifiable, as 
if a phyfician Ihould refufe to come abroad up
on an urgent occafion, becaufe he has not his 
beft clothes on, or is not carefully dreffed. 
And therefore, when I incline to make, with 
you, a cafe of conference of the matter, I think 
myfelf obliged, whatever my private appre- 
henfions may be of the fuccefs, to do my du
ty, and leave events to the wife and fovereign 
difpofer of them. It is not, that I have the 
vanity to expedl, that I fhould convert obftinate 
and refolved cavillers, nor much^ inftrudt the 
great clerks ; but fince I have hot yet met 
with fuch a difcourfe, as I intended mine to be i 
and fince the greater part of the things I have 
written in it will not, perhaps, be elfewhere 
met with ; I hope, that what I have faid may 
not be ufelefs to thofe, who have confidered 
the fubjedt, I treat of, left attentively than I 
have done, and may, if not procure a venera
tion for the fcripture in thoft that are alto
gether indifpofed to it, yet at leaft increafe 
or confirm it in thofe, that have already en
tertained it J and furnifh fuch devout perfons 
with fomething to alledge on the fcripture’s 
behalf, who are better furnifhed with affedli- 

~ . And I the
lefs fcruple to allow myfelf fuch a hope, be
caufe you have been pleafed to make, not on
ly to me, but to others, fuch a mention of 
the following papers, that after your prefe
rence of them to the other pieces of devo
tion, you have yet feen of mine (without ex
cepting that difcourfe of Seraphick Love^ which 
yet has had the luck to be fo favourably en
tertained by readers of all forts) I lhall con
fefs to you, that as fome of them do now 
appear very much diflocated and mangled, 
fo others were penned with more care, than 
any other of my writings about matters theo
logical. And indeed I conceived my felf 

obliged.
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own orchard, than oranges and lemons fetched 
from foreign parts : whereby I was condemned 
not to enrich my difcourfe with what I might 
have borrowed, of real and valuable, from the 
eloquent compofures of more happy pens. 
But thefe, Sir, are not all the determents, that 
oppofed my obeying you j for befides thefe 
difadvantages, with which the difcourfe itfelf 
was written, that part of it you demand muft 
appear with a peculiar as well as great difad
vantage : for in an intire and continued dif
courfe, the feveral parts, that compofe it, do 
mutually afford light and confirmation to each 
other. And therefore, though whatfoever I 
here prefent you, touching the ftyle of the 
fcripture, had been written altogether in fome 
one place of the difcourle, whereof it makes a 
part; yet I could not difmember it from the 
reft, without a great deal of injury, as well to 
it as to the reft of the treatife. But this is not 
the worft of my cafe i for though I did, in one 
part of my effay of the fcripture, more pro- 
feffedly apply myfelf to the confideration of 
its ftyle i yer, becaufe divers things were in
terwoven even in the diftindt part, which were 
not fo fit for publick view; and becaufe that 
in divers of the other parts of my effay I had 
here and there, frequently enough, occafion to 
fay fomething of the fame theme, I have been 
obliged, that I might obey you, not only to 
difmember, but to mangle the treatife you per- 
ufed, cutting out with a pair of feiffars here 
a whole fide, there half, and in another place 
perhaps, a quarter of one; as I found, in the 
other parts of my difcourfe, longer or fliorter 
paffages, that appeared to relate to the ftyle 
of the ftripture, that I might give you at once 
all thofe parts of my effay, which feemed to 
concern that fubjedt. And though I have, here 
and there, by didlating to an amanuenfis, in
ferred fome lines or words, to make the loofe 
papers lefs incoherent, where I thought it eafy 
to be done yet in many others I have only 
prefixed a fhort black line to the incoherent 
paffages, if I found they could not be connedf- 
cd with thofe, whereunto I have joined them, 
without fuch circumlocution, as either the nar- 
rownefs of the paper would not permit, or my 
prefent diftradlions (which you know are not 
a few,) and the weaknefs of my eyes, would 
not allow of. For, to compleat my unfitnefs 
to obey you with any thing of accuratenels, 
I rhuft, to obey you at all, do it, both when I 
have other compofures in the prefs, and when 
the diftemper in my eyes makes me fo far from • ons than with arguments for it. 
daring to tranferibe the papers I fend you, 
that I might alter them, according to the exi
gency of your defign in them, that I durft not 
fo much as read them over, but with another’s 
eyes. To which I muft add, that, befides all 
thefe difadvantages I have already mentioned, 
t cannot but foretel, that the following dif
courfe may prove obnoxious to the cenfures 
of differing fort of readers, and particularly 
to thole of courtiers, for too negledled, and 
thofe of critics, for too fpruce a drefs. By all 
which, I prefume, you will be eafily induced 
to believe, with me, that I cannot expofe the 
papers you defire fo much to their difadvan-
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obliged, in point of gratitude as well as du- 

, ty, to fpeak as advantageoufly as I could of 
the fcripture *, becaufe, if I may without va
nity make fuch an acknowledgement, I am 
fenfible I have been benefited by it, and might 
have been much more fo, if I had been as dif- 
pofed to learn, as the matchiefs book is qua
lified to teach. And I confefs to you alfo, 
that fince the phyfiological writings I have 
been induced to publifti of late, and the fort 
bf ftudies, to which (for reafons to be told you 
at a fitter opportunity) I feem, at prefent, to 
be wholly add idled to, make many look upon 
me as a naturalift ; and fince fome perfons, 
as well philofophers as phyficians, have either 
faultily, or at leaft indifcreetly, given many 
men occafion to think, that thofe, that being 
fpeculatively ftudious of nature’s myfteries, de
part, as I often do, from the vulgar peripate
tick philofophy, and efpecially if they feem 
to favour that, which explicates the phaeno- 
mena of nature by atoms, are inclined to 
atheifm, or at leaft to an unconcernednels for 
any particular religion: Since, I fay, thefo 
things are fo, I was not unwilling to lay hold 
of this opportunity, to give a publick tefti- 
mony, whereby fuch as do not know me 
may be fatisfied, (for I prefume, all that do 
know me, are fo,) that, if I be a' naturalift, 
it is poffible to be fo without being an atheift, 
or of kin to it j and that the ftudy of the 
works of nature has not made me either dif- 
believe the author of them, or deny his pro
vidence, or fo much as difofteem his word, 
which deferves our relpedl upon feveral ac
counts, and efpecially that of its being the 
grand inftrument of conveying to us the truths 
and myfteries of the Chriftian religion ; my em
bracing of which I know not why I Ihould 
be alhamed to own, fince I think I can, to a 
competent and unprepoffefled judge, give a 
rational account of my fo doing.

To all this, I might fubjoin fome apologies, 
which might perhaps ferve to prevent, or 
withdraw, the cenfures of fome forts of rea
ders.

For to critics and philologers I could re- 
prefcnt, partly, that I have not a little im- 
poverilhed my difoourfe, by making ufo of 
books, to Ihun the repetition of what I found 
obvious already j partly, that when I wrote 
the effay, of which the enfuing treatife is apiece, 
I had thoughts of annexing it to annotations, 
wherein I hoped to illuftrate, and by particu
lar inftances to exemplify, divers of thofe ‘ 
things, which fhould appear to require it, or 
which elfe the readers might fufpedl I have 
nightly confidered, becaufe I feem to make 

' but a tranfient mention of them j and partly, 
too, that I ignored not the ftridler interpre
tations given by modern critics to divers texts 
by me alledged j but that (not having oppor
tunity to criticize) I was content to ufe them in 
their received, or obvious fenfe; and have fome
times employed them but by way of allufion, 
or as arguments ad bominem (wherein fome of 
my readers are like to acquiefce, though I do 
not) and fometimes rather ufed them to ex
prefs, than prove my thoughts. And, in-

Ti the Reader.
deed, in thefe popular difcourfes, which are 
not written for, nor to be examined as regu
lar difpu rations, men ufe not fo much to look 
whether every thing be a ftrid truth, as whe
ther it be proper to perfuade, or imprefs the 
truths they would inculcate ; and efpecially in 
compofures of the nature of this of mine, men 
have been rarely cenfured for being fometimes 
even indulgent to the exigences of their themes. 
Thofe, that require more of method than they 
will here find, may be advertifed, that mucli 
of this fcribble being defigned, to ferve part- 
cular acquaintances of mine, it was fit it fhould 
infift on thofe points they were concerned in ; 
and that (confequently) much of the feeming 
defultorinefs of my method, and frequency of 
my rambling excurfions, have been but inten
tional and charitable digrefllons out of my 
way, to bring fome wandering friends into 
theirs, and may clofely enough purfue my in
tentions, even when they feem moft to deviate 
from my theme. And as for the longer ex
curfions, which either you, or other judicious 
friends, would needs have me leave here and 
there, I have, for the eafe of my perufers, an
nexed to them fome marks, whereby they may 
be taken notice of, to be digrefllons ; that as 
I fubmit to their judgment, who think they 
may be ufeful to fome readers, fo I may com
ply with my own unwillingnels to let them be 
troublefome to others ; who by this means hav6 
an opportunity to pafs by, if they pleafe, fuch, 
as they fhall not expert to find themfelves, 
(either upon their own fcore, or that of their 
acquaintances) concerned in. To thofe of the 
wits, who happening to be difregarders of the 
fcripture, may find themfelves upon that account 
ufed here with any lhew of flighting or afperity, 
1 may add to what I have already faid in the pa
pers themfelves, that it hath been, but as we 
pinch, and caft cold water on the faces of perfons 
in a fwoon, to bring them out of it to themfelves 
again ; I having done it with as harmlels in
tentions, as thofe of the angel (mentioned in 
in the Acts) when he ftruck Peter on the fide, 
not to hurt him, but to awake,him, lead him^’ 
the way out of the prifon he was bound in, and 
refeue from imminent death. And if that will 
not fatisfy fome of the leaft judicious, or the 
moft defperate, (for others I expedl to find 
better affedled or more moderate) I am willing 
to leave the intelligent and pious to judge be
tween us} affuring thofe, that are fo much more 
jealous of their own honour than of God’s, that 
as I writ to reclaim them, not to deprive them 
of the reppte of wits, or lhare it with them, 
fo I lhall hot overmuch deplore the being by 
them denied a title, to which I haye as little 
pretenfion as right. And (to dilpatch) I 
might add, that orators may not unjuftly bear 
with fome nideneffes in the ftyle of a perfon, that 
profeffes not rhetorick, and writes of a fubjefl, 
that needs few of her ornaments, and rejedls 
many as indecencies misbecoming its majefty; 
and that feverer divines may fafely pardon 
fome fmoothnefs in a difcourfe, written chiefly 
for gentlemen, who would foarce be fond of 
truth in every drefs, by a gentleman, who fear
ed it might misbecome a perfon of his youth 

and

    
 



To the Reader.
and quality ftudioufly to decline a falliionable 
ftyle. And if any divine would cenfure me for 
intruding upon his profeffion, and handling 
my fuBjedt lefs Ikilfully than he would have 
done ; I will not urge, that to write well on 
this fubjedl is a talk, which he that lhall try, 
will perhaps find far lefs eafy than one would 
imagine; but I lhall rather tell him, that I 
hope I may obtain his pardon, by affuring him, 
that I lhall be as little angry to be redlified in 
my miftakes, as to be Ihow/i the way when I 
am out of it, and as little troubled to have 
this difcourfe, that but fkirmilhes with la- 
fcinefs and prophanenefs, furpalTed by ano
ther on the fome fubjedt, as to fee ano
ther embracer of the fame quarrel come in with 
afrelh regiment, to affift me againft a formi
dable enemy, in a conflidt I were engaged in but 
with a troop, or bring cannon againft a for- 
trefs I had but fakers to batter with. Yes, 
I lhall be glad, if my dim Ihort-lived match 
but ferve to light another’s brighter torch ; and 
lhall think it a happinefs to have contributed, 
though but thus occafionally, towards the elu
cidation, or Iplendour of the fcripture. And 
confonantly to this temper, I would befeech 
any reader, that may fo much want learning as 
to need fuch a requeft, not to meafure what 
can be faid in the defence and celebration of 
the foripture’s ftyle, by what hath in the fol
lowing difoourfo been traced by the callow 
pen of a travelling layman. For I profofs in- 
genuouQy, drat there can as little be an un- 
welcomer as an unjufter compliment placed 
upon me, than to miftake any thing that I am 
able to fay, and much left what I have faid, 
for the belt that can be faid upon fuch a fub
jedt. Nor is it my leaft encouragement to con- 
font to the publication of fuch incompleat wri
tings, that the confiderations already intimated 
will probably keep my readers from doing the 
fcripture and their own judgment fo great an 
injury.

But I foe I have fo far tranfgreffed the 
bounds of a letter, that if I add any thing 
more of apology, it muft be for having been 
fo prolix already. Wherefore there fcarce re
mains any thing for me, but to mind you, that 
fince your perftiafions have fo much contri
buted to my expofing the following tradl, in-

compicatas it is, your own credit is fomewhat 
concerned in it as well as mine. And there
fore I hope you will liave a care, that there be 
no faults of the printer added to thofe of the 
author, which do fo little need additional ble- 
miflics ; and efpecially that there pafs no mif- 
takes of the pundlation. For in fuch com
pofures as this, if the flops be omitted, or 
mifplaced, it does not only kffen the ^race- 
fulnefs of what .is faid, but oftentimes quite 
fpoil the fenfe. And if by this care of yours 
(which your affection, both for the fubjedt, 
and the writer makes me confident of) and by 
the authority of your approbation, I find thefe 
imperfedt confiderations to be fo favourably-. 
received as to deferve another edition ; it will 
perhaps invite me to put them forth enlarged, 
and recruited with what I may meet with per
tinent to this fubjedt in fuch other papers of 
mine concerning the foripture, as I had not 
yet the conveniency to get into mine own hands 
and look over. However, though I pretend 
not here to anfwer all objedlions againfl the 
ftyle of the foripture j yet as I hope, I have 
been fo happy as to anfwer fome of them, and 
weaken moft of the reft ; fo if others, that are 
more able, will but employ themfelves as ear- 
neftly in fo ufeful a work, there is great hope, 
that fome anfwering this objedtion, another 
that, and a third another, theymay at length be 
all of them fatisfadlorily replied to. And in 
the mean time I lhall think my labour richly 
recompenfed, if they either procure or efta- 
blilh a veneration for the foripture in any of 
my readers ; or do at leaft encourage thofe, 
that are qualified for a far more profperoiis 
making fuch an attempt, to undertake it, by 
Ihowing thofo of them that know me, what were 
eafy for them to do, whilft they foe what has 
been done even by me ; whom fure they will 
not think to be half fo much an orator, as I 
hope fo unealy a proof of his obedience will 
make you think him.

Sir, Your AfFeftionate Friend

and humble Servant,

ROBERT BOrLE.

Vol. IL
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SOME

CONSIDERATI ONS
TOUCHING THE

ST YLE of the Holy Scriptures.
feripture, 1 find, that the true God himfelf is 
not free from the imputation of his audacious 
creatures, who impioufly prefume to quarrel as 
well with his revelations as his providence, and 
exprels no more reverence to what he hath 
didated than to what he doth. For not now 
to mention what is by atheifts and antiferip- 
turifts alledged to overthrow the truth and au
thority of the fcripture, (becaufe it is not here; 
but elfewhere, that we are to deal with that 
fort of men) even by fome of thofe, that ac
knowledge both, (for with fuch only we have 
now to reafon,) there are I know not how many 
faults found with the ftyle of the fcripture. For 
fome of them are pleafed to fay, that book is 
too obfeure ; others, that it is immethodical; 
others, that it is contradidory to itfelf; others, 
that the neighbouring parts of it are inco
herent ; others, that it is unadorned 5 others, 
that it is flat and unaffeding j others, that it 
abounds with things, that are either trival or 
impertinent, and allo with ufelels repetitions. 
And indeed fo many and lb various are the 
faults and imperfedions imputed by thefe men 
io the fcripture, that my wonder at them 
would be almoft as great as is my trouble, 
I did not confider, how much it is the intereft 
of the great adverlary of mankind, and elpe
cially of (that choiceft part of it) the church, to 
depreciate compofures, that if duly reverenced 
would prove fo deftrudive to his kingdom and 
defigns i and if I did not alfo remember, that 
(fuch is the querulous and exceptious nature of 
men) it was Cicero himfelf that obferved, Fi- 
tari non pojje reprehenfionem, niji nihilfiribendo. 
But as poets and aftronomers have fancied, a- 
mong the celeftial lights, that adorn the firma
ment, bears, bulls, goats, dogs, fcorpions, 
and other beafts ; fo our adverfaries impute I 
know not what imaginary deformities to a 
book, ennobled by its author with many cele- 
ftious lights, fit to inftrud the world, and dif
cover to thtm the ways of truth and blclfed- 
nels. Although, I fay, this be fo, yet fince 
the mif-reprefentation made by thefe men of 

that or my the bible is not inferiour to that made by poets 
fome other and cofmographers of the firmament i I hope 

you will be as little deterred by the moft dif- 
paraging imputations from ftudying the fcrip
ture, as pilots arc by the name of bear given to 
the moft northern conftellation, from having 
their eyes upon the pole-ftar, and fteering their 
courfes by it.

And fince you will eafily believe, that a per
fon fo averfe from wrangling as I is not like 
to make the difputing with thefe cenfures of 

the

Th ES L things, dear 'Theophilus, be
ing thus difpatched, I fuppofe we 
may nowfeafonably proceed to con
fider the ftyle of the fcripture : a 

fubjedl, that will as well require as deferve fome 
time and much attention i in regard that di
vers witty men, who freely acknowledge the 
authority of the fcripture, take exceptions at 
its ftyle, and by thofe and their own repu
tation divert many from ftudying, or fo much 
as perufing, thofe facred writings ; thereby at 
once giving men injurious and irreverent 
thoughts of it, and diverting them from al
lowing the fcripture the bell way ofjuftifying 
it felf, and difabufing them. Than which fcarce 
any thing can be more prejudical to a book, 
that needs but to be fufficientJy underftood to 
be highly venerated ; the writings thefe men 
criminate, and would keep others from read- 

iSam.xiv. ing, being like that honey, which Saul's ralh 
•uer. i], adjuration with-held the Ifraelites from eating, 
*9- which being tafted, not only gratified the tafte, 

but enlightned the eyes.
Now thefe allegations againft the fcrip

ture we are to examine being but too va
rious, it will be requifite for us to confider 
the ftyle of it, not in the ftrider acceptation, 
wherein an author’s ftyle is wont to lignify the 
choice and difpofition of his words, but in 
that larger fenfe, wherein the word ftyle com
prehends not only the phrafeology, the tropes 
and figures made ufe of by a writer, but his me
thod, his lofty or humbler charadler (as ora
tors Ijjeak) his pathetical or languid, his clofe 
or incoherent way of writing; and in a word, 
almoft all the whole manner of an author’s ex- 
prefiing himfelf.

Wherefore, though the title of an eflay 
prefixed to this treatife will, I prefume, invite 
you to expect from me rather fome loofe con
fiderations than any full and methodical difcourfe • 
concerning the ftyle of the fcripture j yet I 
hope you will not ^ink it ftrange, if fo compre- 
henfive a theme make this part of the elTay 
dilproportionate to the others j elpecially fince 
the nature of your commands, and that of my the bible is* not inferiour to that made by poets 
defign, oblige me to interweave f 
things with thofe that more direflly regard the 
ftyle of the feripture, and particularly to lay 
hold on all opportunities I can difcreetly take, 
to invite you to ftudy much, and highly to 
efteem a book, which there is no danger you 
can too much ftudy, orefteem too highly.

It has been a common laying among the 
ancients, that even 'Jupiter could not pleafe all. 
But by the' objedlions I meet with againft the

    
 



the fcripture-ftyle, any further his defign, 
than as the invalidating their objeAions con
duces to the reputation of that facred book ; 
I prefill me you will not think it at all imperti
nent, if oftentimes I intermix with thofe things, 
that more direAly regard fuch objeAions, o- 
ther things, that feem to tend rather to celebrate 
than vindicate the fcripture. For in fo doing, 
I hope I fhall not alone confiderably, though 
not perhaps fo direAly, ftrengthen my an- 
fwers, by {hewing that we juftly afcribe to the 
fcripture qualities quite oppofite to the im- 
perfeAions imputed to it; but I lhall perfeAly 
comply with my main defign, which I here 
declare, once for all, is but to engage you to 
ftudy and value the fcripture, and therefore 
obliges me to anfwer objeAions only fo far 
forth, as they may look like arguments to dif- 
fuade you from prizing and ftudying it. And 
becaufe I find not, that the objeAions to be con- 
fidered have any great coherence with, or de
pendence on each other, I lhall not fcruple to 
mention them, and my refleAions on them, in no 
other order, than that wherein they lhall chance 
to occur to my thoughts whilft I am writing.

Of the confiderations then, that I am to lay 
before you, there are three or four, which are 
of a more general nature -, and therefore be
ing fuch as may each of them be pertinently 
employed againft feveral of the exceptions ta
ken at the fcripture’s ftyle, it will not be in
convenient to mention them before the reft.

And, in the firft place, it Ihould beconfi- 
dered, that thofe cavillers at the ftyle of the 
fcripture, that you, and 1 have hitherto met 
with, do (for want of Ikill in the original) ef
pecially in the Hebrew, judge of it by the 
tranllations, wherein alone they read it. Now 
fcarce any but a linguift will imagine, how 
much a book may lofe of its elegancy, by 
being read in another tongue than that it was 
written in ; efpecially if the languages, from 
which, and into which, the verfion is made, 
be fo very differing, as are thofe of the eaftern 
and thefe weftern parts of the world. But of 
this I forefee an occafion of faying fomething 
hereafter ; yet at prefent I muft obferve to you, 
that the ftyle of the fcripture is much more 
difadvantaged, than that of other books, by 
beingjudged of by tranllations. For the reli
gious and juft veneration, that the interpreters 
of the bible have had for that facred book, 
has made them, in moft places, render the 
Hebrew and Greek paffages fo fcrupuloully 
word for word, that, for fear of not keeping 
clofe enough to the fenfe, they ufual ly care 
not how much they lofe of the eloquence of 
the paffages they tranllate. So that, whereas 
in thofe verfions of other books, that are made 
by good lingtiifts, the interpreters are wont to 
take the liberty to recede from the author’s 
words, and alfo fubftitute other phrafes in
ftead of his, that they may exprefs his mean
ing, without injuring his reputation ; in tranf- 
lating the Old Teftament, interpreters have not 
put Hebrew phrafes into Latin or Englifh 
phrafes, but only into Latin or Englifh 
words; and have too often befides, by not 
fufficiently underftanding, or at leaft confider-

Confiderations on the Style of the Holy Scriptures,
ing, the various fignifications of words, parti^ 
cles, and tenfes in the holy tongue, made 
many things appear lefs coherent, or lefs ra
tional, or lefs confiderable, which, by a more 
free and fkilful rendring of the original, v/ould 
not be blemilhed by any appearance of fuch 
■imperfeAion, And thougn this fault of in
terpreters be pardonable enough in them, as 
carrying much of its excufe in its caufe j yet it 
cannot but much derogate from the fcripture, 
to appear with peculiar difadvantages, befides 
thofe many, that are common to almoft all 
books, by being tfanflated.

For whereas tire figures of rhetoric are 
wont, by orators, to be reduced to two com- 
prehenfive forts ; and one of thofe does fo de
pend upon the found and placing of the words 
(whence the Greek rhetoricians call fuch figures 

that, if they be altered, though 
the fenfe be retained, the figure may vanilh j 
this fort of figures, I fay, which comprizes 
thofe that orators call Efanados^ Aitanaclajis, 
and a multitude of others, are wont to be loft 
in fuch literal tranflations as are ours of the 
bible, as I could eafily Ihow by many inftances, 
if I thought it requifite.

Besides, there are in Hebrew, as in other 
languages, certain appropriated graces, and a 
peculiar emphafis belonging to fome expreffions, 
which muft neceffarily be impaired by any 
tranllation, and are but too often quite loft in 
thofe, that adhere too fcrupuloully to the 
words of the original. And, as in a lovely 
face, though a painter may well enough exprefi 
the cheeks, and the nofe, ' and lips j yet 
there is often fomething of fplendour and vi
vacity in the eyes, which no pencil can reach to 
equal: fo, in fome choice compofures, though 
a fkilful interpreter may happily enough ren
der into his own language a great part of 
what he tranllates, yet there may well be Ibme 
Ihining paffages, fome Iparkling and emphati
cal expreffions, that he cannot poffibly repre
fent to the life;. And this confideration is 
more applicable to the bible and its tranfla
tions, than to other books, fot two particular 
reafons.

For firft, it is more difficult to tranflate the 
Hebrew of the Old Teftament, than if that 
book were written in Syriack, or Arabick, or 
fome fuch other eaftern language. Not that 
the holy tongue is much more difficult to be 
learned than others ; but becaufe in the other 
.learned tongues, we know there are common
ly variety of books extant, whereby we may 
learn the various fignifications of the words and 
phrafes ; whereas the pure Hebrew being un
happily loft, except fo much of it as remains 
in the Old Teftament, out of whofe books 
alone we can but very imperfeAly frame a 
diAionary and a language, there are many 
words, efpecially the «7rag AsT/o^swa, and thofe 
that occur but feldom, of which we know but 
that one fignification, or thofe few acceptions, 
wherein we find it ufed in thofe texts, that we 
think we clearly underftand. Whereas, if we 
confider the nature of the primitive tongue, 
whofe words being not numerous, are moft 
of them equivocal enough, and do many of 

them
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Some Considerations touching
and more obvious lignification 'of the Engl:fli 
word, it would, in iuch paffages, appear very 
difadvantageoufly, and perhaps be thought im
pertinent, or non-fenfical, to a French or Ita
lian reader.

But this is not all; for I confider in the 
fecond place, that not only we have loft di
vers of the fignifications of many of the He
brew words and phrafes, but that we have allb 
loft the means of acquainting ourfelves with a 
multitude of particulars relating to the topo
graphy, hiftory, rites, opinions, faftiions, cuf- 
toms, of the antient Jews arid neighbour
ing nations, without the knowledge of which 
we cannot, in the perufing of books of fuch 
antiquity, as thofe of the Old Teftament, and 
written by and (principally) for Jews; we can
not, I fay, but lofe very much of that efteem, 
delight, and relifh, with which we fhould read 
very many paffages, if we difeerned the refe
rences and allufions, that are made in them to 
thofe ftories, proverbs, opinions, ^c. to which 
fuch paffages may well be fuppofed to relate. 
And this conjedure will not, I prefume, ap
pear irrational, if you but confider, how ma
ny of the handfomeft paffages in “Juvenaly 
Perfius, Martial^ and divers other Latin 
writers, (not to mention Muf^rus, or
other antienter Greeks) are loft to fuch rea
ders, as are unacquainted with the Roman cuf- 
toms, government, and ftory; nay, or are 
not fufficiently informed of a great many par
ticular circumftances, relating to the condition 
of thofe times, and of divers particular perfons 
pointed at in thofe poems. And therefore it is, 
that the latter critics have been fain to write 
comments, or at leaft notes, upon every page, 
and in fome pages upon almoft every line of 
thofe books, to enable the reader to difcern the 
eloquence, and relifh the wit of the author. 
And if fuch dilucidations be neceffary to make 
us value writings, that treat of familiar and fc- 
cular affairs, and were written in an European 
language, and in times and countries much 
nearer to ours ; how much do you think we

of the foregoing confideration : and it is this j 
that though, as one would eafily believe, there 
are but a few forms of (peaking, which re
late to the birth of infants, yet there are five 
or fix expreffions concerning that one affair, 
wherein very peculiar and unwonted notions 
belong to the words and phrafes : for, if I fayj 
that fuch a woman has looked every hour 
thefe ten days ; that yefterday lhe cried out; 
that lhe had a quick and eafy labour; that 
laft night lhe was brought-to-bed j that now 

■ die lies-in ; and, that it is fit we Ihould re
member the lady in the ftraw ; if, I fay, I 

‘make ufe of any or all of thefe expreffions, an 
Englifhman would readily underftand me •, 
but if I Ihould literally, and word for word, 
tranflate them, I fay, not into Greek or He
brew, but into the languages of our neighbour- 

’ nations, French or Italian, men would not un
derftand what I mean. And if a difcourfe,where- 
in they were employed, were tranfiated by an 
interpreter only acquainted with the genuine

them abound with ftrangely different meanings; 
and if we confider too, how likely it is, that 
the numerous conquefts of David, and the 

.wifdom, profperity, fleets, and various com
merces of his fon Solcmon, did both enrich and 
fpread the Hebrew language, it cannot but 
feem very probable, that the fame word or 
phrafe may have had divers others fignifica
tions, than interpreters have taken notice of, 
or we are now aware of: fince we find in the 
Chaldee, Syriack, Arabick, and other eaftern 
tongues, that the Hebrew words and phrafes 
(a little varied, according to the nature of 
thofe dialefts) have other, and oftentimes, ve
ry different fignifications, befides thofe, that the 
modern interpreters of the bible have afcri- 
bed to them. I fay, the modern, becaufe 
the ancient vcrfions before, or not long after 
our Saviour’s time, and efpecially that which 
we vulgarly call the Septuagint’s, do frequent
ly favour our conjecture, by rendring Hebrew 
words and phrafes to fenfes very diftant from 
thofe more received fignifications in our texts j 
when there appears no other fo probable rea
fon of their fo rendring them, as their believ
ing them capable of fignifications differing 
enough from thofe, to which our later inter
preters have thought fit to confiqe themfelves. 
The ufe, that I would make of this confidera- 
tion, may eafily be conjectured, namely, that 
it is probable, that many of thofe texts, whofe 
expreffions, as they are rendred in our tranf- 
lations, feem flat, or improper, or incoherent 
with the context, would appear much other-

- wife, if we were acquainted with all the fig
nifications of words and phrafes, that were

- known in the times, when the Hebrew lan
guage flourilhed, and the facred books were I 
written ; it being very likely, that among thofe 
various fignifications, fome one or other would 
afford a better fenfe, and a more fignificant 
and finewy expreffion, than we meet with in 
our tranflations ; and perhaps would make fuch 
paffages, as feem fiat or uncouth, appear elo
quent and emphatical. Whilft I am writing this, 
our Englifh tongue prefents to my thoughts muft lofe of the elegancy of the book Qi Joi, 
an example, which may feem to illuftrate much 'the Pfalms of David, the Song of Solomon, and

other facred compofures, which not only treat 
oftentimes of fublime and fupernatural myfte
ries, but were written in very remote regions 
fo many ages ago, amidft circumftances, to 
moft of which we cannot but be great ftrang- 
ers ? And thus much for my firft general con
fideration.

M y fecond is this. That we Ihould care
fully diftinguifh betwixt what the fcripture it
felf fays, and what is only faid in lhe fcripture. 
For we muft not look upon the bible as an ora
tion'of God to men, or as a body of laws, like 
our Englifh ftatute book, wherein it is the le- 
gifiator, that all the way fpeaks to the people j 
but 'as a collection of compofures of very differ
ing forts, and written at very diftant times j 
and of fuch compofures, that though the holy 
men of God (as St. Peter calls them) were 
adted by the Holy Spirit, who both excited and. 
affifted them in penning the fcripture, yet there 
are many others, befides the author and the 
penmen, introduced Ipeaking there. For befides 
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ths Style of the Holy Scriptures.
that there being many things to be declined, as 
well as praftifcd, ’twas fit we Ihould be taught 
as well what to avoid, as what to imitate; and 
the known rocks and lhelves do as well guide 
the feamen, as the pole-ftar. Now, as we could 
not be armed againft the tempter’s methods, if 
we ignored them, fo could we never fafelier nor 
better learn them, than in his book, who can 
alone difcover the wiles, and fathom the depths Rev. ii, 
of Satan, and track him through all his wind- ^4- 
ings, and (otherwife untraceable) labyrinths ; 
and in that book, where the antidote is exhibi
ted with the poifon, and either mens defeat or 
vidfory may teach us, at others cofts, and with
out our hazard, the true art of what warfare 
we are all fo highly concerned in. And, as 
chymifts obferve in the book of nature, that 
thofo fimples, that wear the figure or refem- 
blance (by them termed fignature) ofadiftem-, 
per’d part, are medicinal for that part of that 
infirmity, whofe fignature they bear; fo, in 
God’s other book, the vicious perfons there 
mentioned ftill prove, under fome notion, or 
upon fome fcore or other, antidotal againft the 
vices notorious in them, being (to prefont it 
you alfo in a fcripture fimile} like the brazen 
forpent in the wildernefs, fet up to cure the poi
fon infufod by thofo they refemble. Whatfoever Rom. xv. 
things were written afore-time, fays the Apoftle, 4. 

written for our inJlruStion. And, to make 
further ufe of our former comparifon, thofe, to 
whom the fcripture gives the names of lions, 
wolves, foxes, and other brutes, by God’s af- 
fiftance, prove to his faints as inftructive beafts, 
as doth the northern bear unto the wandering 
pilot. And, as antientlyGod fed his fervant 
Elias, fometimes by an angel, fometimes by a 
woman, and fometimes too by ravens, fo doth 
he make all perfons in the bible, whether 
good, or bad, or indifferent, fupply his fer- 
vants with that inftruftion, which is the ali
ment of virtue, and of fouls, and piakes them 
and their examples contribute to the verification 
of that paffage of St. Paul, wherein he fays, 
that all things co-operate for good to them that Rom. viii. 
love God.

My third confideration is this: That the fe
veral books of the bible were written chiefly 
and primarily to thofe, to whom the^ were firft 
addreffed, and to their contemporaries; and 
that yet the bible not being written for one age 
of people only, but for the whole people of 
God, confifting of perfons of all ages, nations.

91
the books of Judges, Samuel^ dCings,
Cbratucles, the four evangelifts, the A3s of the 
ApcjUeSy and other parts of fcripture that are 
evidently hiltorfcal, and wont to be fo called ; 
there arc, in the other books, many paffages, 
that defcrve the fame came, and many others, 
wherein, though they be not meer narratives 
of things done, many feyings and expreffions 
are recorded, that cither belong not to the au
thor of the fcripture, or muft be looked upon 
as fuch, wherein his fecretaries perfonate others. 
So that, in a confiderable part of the fcrip
ture, not only prophets, and kings, and priefts 
being introduced fpeaking, but fold lets, Ihep- 
herds, and women, and fuch other forts of 
perfons, from whom witty or eloquent things 
are not (efpecially when they fpeak ex tempore) 
to be expected, it would be very injurious to 
impute to the fcripture any want of eloquence, 
that may be noted in the expreffions of others, 
than its author. For though, not only in ro
mances, but in many of thofe that pals for true 
hiltorics, the fuppofed Ipeakers may be obfer
ved to talk as well as the hiftorian ; yet that is, 
but cither becaufe the men fo introduced were 
ambaffadors, orators, generals, or other emi
nent men for parts, as well as employments ; 
or becaufe the hiftorian does, as it often hap
pens, give himfelf the liberty to make fpeeches 
for them, and does not fet down indeed what 
they laid, but what he thought fit that fuch per
fons, on fuch occafions, Ihould have faid. 
Whereas the pen-men of the fcripture, as one 
of them truly profoffes, having not followed 
cunningly devifed fables in what they have writ
ten, have faithfully fet down the fayings, as 
well as adtions, they record, without making 
them rather congruous to the conditions of the 
Ijjcakers, than to the laws of truth.

Nor is it only the ftyle of very many paf- 
lages of fcripture, that may be juftified by our 
fecond confideration; but, with the fame di- 
ftindtion well applied, we may filence fome of 
their malicious cavils, who accufe the fcripture 
of teaching vice by the ungodly fayings and ex
amples, that arc here and there to be met with 

Rom. ix. in it. But, as the Apoftle faid, that they are 
not all Ifraely that are of Ifrael j fo we may fay, 
that is not fcripture, that is in the fcripture: 
for many wicked perfons, and their perverter 
Satan, are there introduced, whofe fayings the 
Holy Ghoft doth not adopt, but barely regi- 
fters; nor does the fcripture affirm, that what _ _
they faid was true, but that it is true they faid .foxes, complexions and conditions, it was fit it 
it. And if I had not reduced fome of thofe ca
villers to confefs, tliat they never did themfelves 
read thofe pieces of the bible, at fome of whofe 
paffages they cavil, I Ihould much more ad
mire than I do, to find them father, as confi
dently as they do all they hear cited from it, 
upon the enditer of it; as if the devil’s fpeeches 
were not recorded there, and as if it were re
quifite to make a hiftory divinely infpired, that 
all the blalphemies and crimes it regiftersfhould 
be fo too. As for the ills recorded in the fcrip
ture, befides that wicked perfons were neceffary 
to exercifo God’s children, and illuftrate his 
providence; and, befides the allegations com
monly made on that fubjedt, we may confider,

Vol. n."

Ihould be written in fuch a way, as that none of 
all thefe might be quite excluded from the ad
vantages defigned them in it. Therefore were 
thefe facred books fo wifely, as well as gra- 
cioufly, temper’d, that their variety fo com
prehends the feveral abilities and clilpofitions 
of men, that (as fome piftures feem to have 
their eyes direftly fix’d on every one that looks 
on them, from what part foever of the room 
he eyes them) there is fcarce any frame of Ipi
rit a man can be of, or any condition he can 
be in, to which fome paffage of fcripture is 
not as patly applicable, as if it were meant for 
him, or faid to him as Nathan once did toaSam.xii 
Na'vid, ’thou art the man. What has been'-
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58 Some C o Nsi,D E R,A T ION s touching
thus obferved touching God’s defign in the there are fome paffages, that contain mUkTor"' 
contrivance of the fcripture, may aflift us to 
defend the ftyle of a great multitule of its 
texts, and particularly of divers of thofe, which 
belong to the five following kinds.

r Pet. i.
ti.

Exek. 
xviiL 4.

the canon of the Scripture, being primarily de- 
figned for their life, that lived in the times 
wherein they were divulged, it need be' no 
wonder, if each of them contain many things, 
that principally concern the perfons that then 
lived, and be accordingly written in fuch a 
way, that many of its paffages allude, and o- 
therwife relate to particular times, places, per
fons, cuftoms, opinions, ftories, which, 
by our formerly-mentioned want of a good ac
count of fuch remote ages and regions, cannot 
afford us that inftruftion and fatisfaftion, that 
thofe, to whom fuch books were immediately 
addreffed, might eafily derive from the peru- 
fal of them.

Next, as Ibme portions of fcripture were 
principally defigned for ages very long fince 
paft, fo fome other parts of it, efpecially thofe 
that are yet prophetick, may probably refpedt 
future times, much more than ours : and our 
pofterity may admire what we cannot now re
lifh, becaufe we do not yet underftand it. 
Moreover, there being many portions of fcrip
ture, as almoft the whole four laft books of 
Mofes, wherein God is introduced as either 
immediately, or mediately giving laws to his 
people, or his worfhippers, I fuppofe it will 
not be thought neceffary, that fuch parts of 
fcripture fhould be eloquently written, and that 
the fupreme legiflator of the world, who rec
kons the greateft kings amongft his fqbjefts, 
fhould, in giving laws, tye himfelf to thofe of 
rhetorick; the fcrupulous obfervation of which 
would much derogate from thole two qualities, 
fo confiderable in laws, clearnels and majefty.

Besides, there being a fort of men, of 
which I hope the number will daily encreafe, 
who have fuch a defire, as St. Peter tells us the 
angels themfelves cherilh, to look into the my
fteries of religion, and are qualified with eleva
ted and comprehenfive intelleds, to apprehend 
them in fome meafure; it is not unfir, that to 
exercife fuch mens abilities, and to reward their 
induftry, there fhould be fome abftrule texts of 
fcripture fitted to the capacities of fuch fpecu- 
Jative wits, and above the reach of vulgar ap- 
prehenfions.

And, on the other fide^ the omniftient au-. 
thor of the fcripture forefeeing, that it would 
follow from the condition of mankind, that 
the greateft part of the members of the church 
would be no great clerks, and many of them 
very weak or illiterate, it was but fuitable to 
his goodnefs, that a great many other paffages 
of the books defigned for them, as well a» o- 
therSi fhould be written in fuch a plain and fa
miliar way, as may befit fuch readers, and let 
them fee, thatthey were not forgotten, or over
looked by him, who truly fays, by the prophet, 
that all fouls art bis. And yet in many, even 
of thefe texts, which feem chiefly to have been 
defigned to teach the fimple, fcholars them
felves may find much to learn. For not only

babes, and others, that exhibit ftrong meat 
for riper ftomachs, but oftentimes (as cows af
ford both milk and beef) the fame texts, that 
babes may fuck milk from, ftrong men may- 

And firft, the feveral books, that make up find ftrong meat in: thefcripture itlelf in fome 
" ■ ~ ' fenfe fulfilling the promile made us in it, that

Halenti dabitur {to him that bath fhall be gmen) 
and being like a fire, that ferves moft men but 
to warm, and dry themfelves, and drefs their 
meat, but ferves the fkilful chymift to draw 
quinteffences and make extrads. •

I Doubt not but you are acquainted as 
well as I with divers querulous readers, who 
very boldly find fault with this variety, where
in God hath thought fit to exhibit his truth, and 
declare his will in holy writ, and prefume to 
cenfure fome texts as too myfterious, very 
many as too plain. But thefe exceptions at 
the oeconomy of the fcripture do commonly 
proceed from their pride, that make them j for 
that vice, inclining them to fancy, that the bible 
either was or ought to have been written pur
pofely for them, prompts them to make ex
ceptions fuitable to fuch a prefumption ; and, 
whilft they look upon their own abilities as 
the meafure of all difcourles, to call all that 
tranfcends their apprehenfions, dark, and all 
that equals it not, trivial. They will be always 
finding fault with the Holy Ghoft’s expreffions, 
both where his condefeenfions make them 
clear, and where the fublimity of the matter 
leaves them obfeurer; like bats, whofe tender 
eyes love neither day nor night, and are only 
pleafed with (what is alone proportioned to 
their weak fight) a twilight, that is both Or' 
neither. But as a fkilful fowler (and the com
parifon will be excufed by thofe, that remember 
that God in fcripture is faid to be preffed as a 
cart is preffed that is full of fheeeves, and the Amos xi. 
fon of man to be as a thief in the night,) ac- 
cording to, the differing natures of his game, 
fo contrives and appropriates his ftratagems, 
that fome he catches with light, (as larks with 
day-nets;) fome with baits, (as pigeons with 
peas i) fome with frights, (as black-birds with 
a fparrow-hawk or a low-bell;) and fome he 
draws in with company, (as ducks and fuch 
like fociable birds with decoy-fowl:) fb God 
knowing that fome perfons muft be wrought 
upon by reafon, others allured by intereft, fome 
driven inbyterrour, and others again brought 
in by imitation, hath by a rare and merciful (if 

■. I may fo call it) fupplenefs of wifdom fo va- 
1 tied the heavenly dodrine into ratiocinations, 

myfteries, promifes, threats and examples, 
I that there is not any fort of people, that in the 
1 fcripture may not find religion reprpfented in 
I that.form they are moft dilpofed to receive im- 
1 preffions from j God therein gracioufly dealing 2 King.

with his children not unhke the prophet, that iv. 34- 
fhruak himfelf into the proportion of the Child 

: he meant to revive. The genius’s, the capa
cities and the difpofitions of men are fo di- 
ftind, and oftentimes fo extravagant, that 
there is fcarce a paffage of fcripture, that is not 
fuitable or appropriate to fome of thofe num- 
berlcfs differences of humour the bible was de
figned for J and in that unim^inable variety 
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of occurrences fhared amongft fuch vaft mul
titudes, finds not a proper object. And there
fore God (who having created them) beft 
knows the frame of mens fpirits,. having been 
pleafed to match them with proper texts j I 
fhall not quarrel with his vouchfafing to lifp 
myfteries to thofe, that would be deterred by 

■ any other way of expreffing them, and to 
qualify his inftruments according to the na
tures he defigns them to work upon, left he 
fhould fay to me with the houfe-holder in the 
gofpel,. Is thine (ye evil, becaufe I am good? 
And fure it muft extremely mifbecome us to 
repine at the greatnels of God’s condefcenfions, 
only upon the fcore of a knowledge or attain
ments that we owe to it.

By reflecting upon the three foregoing ge
neral confiderations, you will, I prefume, ea- 
fily perceive, what it is that is pretended to in 
what I reprefent to you in the behalf of the 
fcripture. For you will eafily guefs, by whaf I 
have hitherto told you, I pretend not to prove 
or alTert, that every text of fcripture, elpecially 
in tranllations, is embellifhed with the orna
ments of rhetorick, but only to lhew thefe two 
things; the one, that as there may be drawn 
from divers things in the fcripture it. felf 
(without excluding the ftyle) confiderable ar- 

‘guments of its having been written or ap
proved by men peculiarly aflifted by the Ipi
rit of God i fo if a man be perfuaded either 
by thefe intrinlick arguments, (which I may in 
another paper evince to be no flight ones,) or 
by any others, of the heavenly origination of 
the fcripture; if, I fay, a man be perfuaded of 
this, he ought not in teafon by the ftyle of 
thefe books to be kept from diligently ftudying 
of them, and highly valuing them. The o- 
ther (which I add as one evincement of the 
former) is, that not only the fcripture is every 
where written with as much eloquence as the 
chief author (whole omnifcience qualified him 
to judge beft in the cafe) thought fit and ex
pedient, as we now have the facred books, ef- 
pecially in their originals, very many paffages 
of them are fo far from being deftitute of what 
even our weftern nations count eloquence, that 
they dcferve to be admired for it. And, The- 
ophiliiSi if you pieale to keep in your eye what 
I have now told you concerning my fcope in 
writing, and to bear in your memory the three 
general confiderations I have premifed, I lhall 
need hereafter, as often as I have occafion to 
mention them, only to point at them; and 
thereby lhall excufe you and my felf from the 
unwelcome trouble of many times repeating 
the fame things.

To proceed then to the more particular ob- 
jedions againft the fcripture, the firft I lliall 
confider is, that it is oblcure. And this Ffind 
alledged by two fort of men to two differing 
purpofes i fome endeavouring by it todifgrace 
the bible, and others only making the pre
tended darknefs of many of its paffages an ex
cufe for their not ftudying it.

To the firft fort of objedors I anfwer, that 
it is little lefs than inevitable, that many paffages 
of the fcripture Ihould feem obfcure to us, and
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that it is but fit, that divers others Ihould be 
fo too.

For firft, the objedors, as 1 formerly ob
ferved, reading the bible but in tranllations, 
are deftitute of thofe helps to underftand the 
fenfe of many paffages, that may be afforded 
by fkill in the original languages. Befides, 
that even to thofe, thit have taken pains to un
derftand the original tongues, the genuin,e 
fenfe of divers words and phrafes is denied by 
the injury of time, through which (as was al
ready noted) a great part of the Hebrew and 
Chaldean tongues have been loft.

zdJy, Many texts appear obfoure fo thole, 
that live in thefe latter times, only becaule that 
by reafon of the perilhing of thofe writings 
and other monuments of antiquity, that were 
contemporary to the books of the old tefta
ment,, we'cannot, be fufficiently acquainted 
with the hiftory, the laws and cuftoms of the 
Jews, and othernations mentioned in the forip^ 
ture i fo that it need be no wonder if divers 
paffages of the books of Genefis, JoJhuah, 
Judges, Samuel, the Kings, Hcjter, and other 
hiftorical books of the foripture, as alfo of the 
four laft books of Mofes, are obfcure to us; and 
yetmight be very intelligible to thofe, in whofe 
times they were written, and for whofe ufe 
they were principally defigned. As although 
Lucius Floras would in many places appear 
very obfoure to fuch readers, as know nothing 
of the Roman affairs, but by the account giver! 
of them in his writing, (whence divers late 
criticks have been invited to illuftrate him out 
of other Latin authors) yet queftionlels to the 
Roman readers, that lived in his time, or not 
very long after, his book was eafy enough to 
be underftood. How much the want of other 
hiftorians, contemporary to the penmen of the 
old teftament, may make things feem obfcure, 
that might by fuch ftories be eafily cleared 
up, we may obferve from divers paffages of 
the new teftament, which can fcarce be well 
underftood without ah account of td^erod?^. fa
mily, and the changes that happened about 
our Saviour’s time in Judeea, which was fome
times all of it governed by Herod the great, 
that maffacred the children of Bethlehem, and 
fometimes was governed by Pilate and other 
Roman magiftrates j and fometimes was fo di
vided, that it was as to fome parts only go
verned by Herod’s defcendants under various 
titles; the want of the knowledge of which, 
and of the feveral princes that bore the name 

’of Herod, does much puzzle many readers, tlrat 
are ftrangers to Jofepbus. And it feems fome- 
what ftrange to many, thatChrift fhould in 21, 22. 
St. Luke admonifh his hearers to fly out of 
Jerufalem and Judaea, and not refort thither 
from the neighbouring countries, when they 
Ihould fee Jerufalem encompaffed with armies, 
fince thofe armies would probably hinder the 
counfolled retirement, (at leaft as to the city.) 
"Whereas he that finds in the ftory, that the Ro
man forces under Gratus did on a hidden, and 
(as good authors tell us) without any manifeft 
caufe, withdraw from the fiege of Jefuralem, 
and then return to it again, and (under Titus) 
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giving the cleareft interpretations, whereof they 
are capable, to many paffages of the New Tef
tament, wherein they are either clearly pointed 
at, or clofely related to.

3. Wi may rcafonably fuppofe, that of 
the texts, that are now difficult unto us, there 
are divers that are fo, but becaufe they were 
principally intended for the ufe of thofe that 
fhall live in after-times, by whom they will 
queftionlefs be better underftood. To the 
Jews, that lived in and along -after Mofes 
his time, many of thofe prediftions, both 
verbal and typical, of the Meffias, feemed very 
dark, which to us Chriftians are abundantly 
illuftrated by the rifing of that fun of righteouP 
nefs, who was aimed at in them. And though 
the myfterious temple and city defcribed inf 
Ezekiel, as alfo much of the Apocalypfe, and 
divers other prophetick paffages of holy writ* 
do yet feem abftrufe to us; yet they will not 
appear fo to thofe, to whom their completion 
(the beft expofitor of dark prophecies) fhall 
have unfolded them. For I obferve, that as 
fome divine prediftions are clearly expreffed, 
to the intent that thofe, that are made acquain-

help of the rabbinical learning, already cleared 
lip divers texts, which before were dark, be
caufe they related to particular lefts, cuftoms, 
fayings, or opinions amongft the then Jews, 
whofe knowledge, the writers of the hew 
teftament do not teach, but fuppofe. And I 
doubt not, but higher and valuable attain
ments in that kind of learning (how worthlefe 
foever I Ihould think it, if it were not con
ducive to the illuftration of the fcripture) 
will, ere it be very long, dilperfe that obfcu- 
rity, which yet dwells upon divers other texts, 
and will lhew the groundleflhefs of all our ca
vils at them, as well as that of many of out 
too fierce contentions about them. I lhall 

• add, that 1 dare almoft prefume to queftion, 
whether even ourfamoufeft critics have not left 
divers Mofaical texts in the dark, if not cloud
ed them by their comments, merely for want 
of knowing the religidn of the antient ZabianS, 
in oppofition of whole magical worlhip and 
fuperftitions, I am apt to think divers cere
monies of the ritual law of the Jews to have 
been inftituted. And yet of thofe Zabiifts (or 

and as the Hebrews and Ara
bians exprefs the name) I find a deep and ge
neral filence in claffic authors, except (the Rabr 
bi’s oracle) MaimonideSy out of whom our great 
antiquary (Mr. Belden} both in familiar dif
courfe, and in his excellent traft of the Syrian 
deities, gave me firft a hint, which by lighting 
on another author of thofe parts, I have fince 
had the luck to improve fufficiently, to make 
me fear, that they, who are ftrangers to the 
Zabians rites and creed, will fcarce give us the 
cleareft account the theme is capable of in di
vers paflages of the Mofaick law. As I am 

, apt to think, that our ignorance or want of 
taking notice of the perfuafions and practices 
of the Gnofticks, Carpocratians, and the fefts 
allied to theirs, if it do not make us miftake
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carry the town by force j he that lhall read and mifiriterpret, doth at leaft keep US front • 
alfoin Eufeb.lib. 3. cap.^, that the Chriftians of * 
Jerufakin did (divinely admonifhed) make 
ufe of the opportunity prefented them to quit 
all of them the city, and retire to Pella on the 
other fide of Jordan •, he, I fay, that lhall read 
and take notice of all this, will not only clearly 
underftand the reafonablenefs of our Saviour’s 
warning, but admire the prophetical fpirit by' 
which he could give it. And as it is difficult 
to collect out of the old teftament alone the 
hiftory of thofe times, wherein it was written ; 
fo it is not to be expefted, that out of thofe 
books we Ihould be able to colleft and com
prehend, either complete ideas of the Ifraeli- 
tifti government, civil and ecclefiaftical, or 
the true ftate of their feveral fefts, opinions 
and affairs in matters of religion: and yet 
without the knowledge of thofe it cannot be, 
but that many text^ will feem obfcure to 
us, which were not at all fo to themj that 
were coaetaneous to the pen-men of thofe 
books. The labours of lome modern cri- 
ticks, that have put themfelves to the trouble 
of making a thorow fearch into the writings 
of thofe Jewiffi Rabbles, that lived about our
Saviour’s and his Apoftles times, have, by the ted with them, may before-hand know what 

will happen, fo others are propofed, not fo 
much that thofe, to whom they are firft ad-' 
dreffed, Ihould know the fore-told events, be
fore they do come to pafs, as that, when they 
do come to pafs, the fame accoinplifhmenr, 
that expounds them, may evince, that the fore
teller of them was able to forefee them, accord
ing to that of our Saviour to his difciples, 
to whom he prophefied the fufferings they 
Ihould undergo ; nefe things have I told you^ John 
that vohen the time Jhall come, ye may remember xxvL 4.' 
that I told you of them.

4. It was fir, that there fhould be Ibme 
obfcure paffages left in the inlpired volume, 
to keep thofe from the knowledge of fome of 
thofe divine myfteries, that are both delight
ful and ufeful, though not abfolutely neceflary, 
who do not think fuch knowledge worth 
ftudying for. As it was alfo fit (which Ipartly 
noted above,) that there fhould be fome clou
ded and myfterious texts, to excite and recom- 
pence the induftry and fpeculation of elevated 
wits and religious inquirers.

Laftly, There are divers obfcure paffages 
in fcripture, wherein the difficulty lies in the 
thing it felf’that is expreffed, not in the fcrip- 
ture’s manner of expreffing it. For not to 
mention that obfeurenefs, that is wont to at
tend prophetick raptures, (of which there are 
many mentioned in the fcripture) there are 
divers things, that we agree to be knowable 
by the bare light of nature’ without revelation, 
which yet are fo uneafy to be fatisfaftorily un
derftood by our imperfeft intellefts, that let 
them be delivered in the cleareft expreffions 
men can devife, the notions themfelves will 
yet appear obfcure. Thus in natural philofophy 
it felf, the nature of place and time, the ori
gin of motion, and the manner whereby the 
human foul performs her funftions, are things, 
which no writers delivered fo clearly, as not to 
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leave the things fomewhat obfcure to inqui- 
fitive and examining readers. And lhall we 
then wonder, that thofe texts of fcripture, 
that treat of the nature and decrees of God, 
and of fuch fublime myfteries as the trinity, 
the incarnation, the influence of the Ipirit up
on the foul of man, and fuch other abftrufe 
things, which it cannot be reafonably expeifted 
that human words Ihould keep from being 
hard to be comprehended by human under- 
ftanding, Ihould be obfcure to us j elpecially 
if we fuffer our not underftanding their full 
meaning at firft to deter us from endeavour
ing to find it out by further ftudy. I am forty 
I can add on this occafion, that divers texts 
are made to appear more dark, than other- 
ways they would, by the gloffes and interpre
tations of fome, that pretend to expound 
them. For there are divers fubtle men, who 
being perfuaded, upon certain metaphyfical 
notions they are fond of, or by the authority 
of fuch either churches or perfons as they high
ly reverence, that fuch or fuch niceties arc 
either requifite to the explication of this, or 
that dodrine delivered in fcripture, or, at 
leaft, deducible from it, will make bold fo 
to interpret dark texts, (and fometimes even 
clear ones) that they lhall feem to hold forth, 
not only their own fenfe, but the nice Ipecu- 
lations, or dedudions of him that quotes them: 
fo that divers texts, which, to a rational and 

• unprepolTeired perufer, would appear plain e- 
nough, feem to contain inextricable difficul
ties to thofe unwary or prejudicate readers, 
who are not careful to diftinguifli betwixt the 
plain lenfe of the text itlelf, and thofe meta
phyfical fubtieties, which witty and interefted 
perlons would father upon it; though often
times thofe niceties are either fo groundlefs, 
that though there needs much wit to devife 
them, there needs but a little reafon to defpife 
them ; or fo unintelligible, as to tempt a con
fidering man to fulped, that the propofers 
either mean not what they fpeak, or under- 
ftand not what they lay. And I could wifli 
thele metaphyfical quirks, with which feve
ral, not only fchool-men, but other writers, 
have perplexed the dodrine of predeftination, 
of the trinity, of the operation of the fpirit of 
God upon the will of man, and fome other 
myfteries of Chriftian religion, did not give 
advantages againft thofe dodrines to the op- 
pofers of them, and perhaps make fome men 
oppofers, who otherwife would not have been fo. 
And I fear, that too great an opportunity has 
been afforded to atheiftical wits, by unintel
ligible fancies, which many have made bold 
to add to what the fcripture has revealed, con
cerning the eternity and infinitenefs of God. 
For whilft men indifcreetly and unlkilfiilly 
twift together, as integral parts of the fame 
dodrine, a revealed truth with their own me
taphyfical fpeculations about it, though thefe 
be too often fuch as cannot be proved, or per
haps fo much as underftood i they tempt fuch 
examining readers, as are rational enough to 
difcern the groundleffnefs of one part of the 
dodrine, to rejed the whole for its fake. But I 
fear-I have digrclTed, for my intention was
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only to intimate, that it is not oftentimes fo 
much what the fcripture fays, as what fome 
men perfuade others it fays, that makes it feem 
obfcure: and that as to fome other palTages, 
that are fo indeed, fince it is the abftrufenefs 
of what is taught in them, that makes them al
moft inevitably lb, it is little lefs faucy, up
on fuch a fcore, to find fault with the ftyle of 
the fcripture, than to do fo with the author 
for making us but men.

Thus much being laid, by way of anfwer, 
to the firft fort of objedors of darknefs againft 
the fcripture, it is eafy to forefee, that the 
fecond fort of them may endeavour to pervert 
what has been delivered to apologize for their 
negled of the fcripture, by alledging, that 
albeit what has been reprefented may ferve to 
lhew, that the obfeurity ofthe fcripture is jufti- 
fiable; yet the very proving it ncedfiil or fit, 
that it Ihould be obfcure, is a plain confeffion 
that it is fo. Wherefori it is requifite, that I 
now fay fomething to this fort of objedors alfo, 
who are fo unfavourable to the fcripture and 
themfelves, as that, becaufe they cannot un- 
derftand all of it, they will not endeavour to 
learn any thing from it. I have already ac
knowledged it, and lhall not now deny, that 
(as heaven it felf is not all ftars) there may be 
parts of fcripture, whofe clear expofitions lhall 
ennoble and blels the remoteft of fucceeding 
ages, that perhaps fome myfteries are fo ob
fcure, that they are referved to the illumina
tion and blazes of the laft and univerfal fire.

But here it would be conlidered in the firft 
place, that thofe texts, that are fo difficult to 
be underftood, are not neceffary to be fo. In 
points fundamental and indifpenfably necelTary, 
the darknefs of fcripture is no lefs partial, than 
that of Egypt, which benighted only the 
enemies, but involved not the people of God : 
in fuch articles as thefe. If the gofpel be hid, i Cot. iii. 
it is hid to them that are loft, in whom the God^' 
of this world hath blinded the minds. At leaft 
in relation to fuch truths as thefe, we may 
juftly apply that of Mofes, where he tells 
Ifrael, This commandment, uihich 1 command thee’DzMt.xxyi. 
this day, is not hidden from thee, neither is it far i'»*2,13, 
off. But the word is very near unto thee, in 
thy mouth, and in thy heart, that thou mayeft 
do it. And furely the bible’s being appropri
ate (as it felf tells us) to enlighten the eyes, and?(^\. xi». 
to make wife the fimple ; and it being written 7. 8. 
for the ufe of the whole people of God, where
of the greater number are no fterks, things 
are there expreffed with an evidence propor
tionable to the degree of affent that they exaft, 
and are as far forth intelligible to pjous and 
induftrious readers, as they are neceffary to be 
underftood by them •, and w’e may not unfitly 
fay of the underftanding of thofe cloudy paf
fages of fcripture, what I remember a father 
faid of the facrament, That not the wanting it, ttimfriva- 
but the flighting it fhall condemn men. It is #</«»- 
our duty to ftudy them, but it is not (always) 
to underftand them.

And as the knowledge of thofc texts that ' 
are obfcure, is not neceffary, fo thofe others, 
whofe fenfe is neceffary to be underftood, are 
eafy enough to be fo. And thofe are as much
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more numerous than the others, as more clear. 
Yes, there are Ihining paffages enough in fcrip
ture, to light us the way to heaven, though 
fome unobvious ftars of that bright fphere can
not be difcerned without the help of a telefcope. 
Since God, then, has been pleafed to provide 
fufficiently for our inftruftion, what reafon 
have we to repine, if he have in a book, not 
defigned for us alone, provided alfo for thofe, 
that are fitted for higher attainment? ? efpecial
ly fince, if we be not wanting to ourfelves, 
thofe paffages, that are fo obfcure as to teach us 
nothing elfe, may at leaft teach us humility.

Nor does it milbecome God’s goodnefs, 
any more than his wifdom, to have fo temper
ed the canonical books, as therein to leave all 
forts of readers an exercife for their induftry, 
and give even the greateft doftors continual in
ducements to implore his inftrudtions, and de
pend on him for his irradiations, by leaving, 
amongft many paffages that ftoop unto our 
weaknefs, fome that may make us fenfible of it. 
It fhould, methinks, be looked upon as the 
prerogative, not the difparagement, of the 
fcriptures, that the revelationof his truth, vouch- 
fafed us by God in them, is like a river, where
in a lamb may quench his thirft, and which an 
elephant cannot exhauft. I fhould think him 
but an ill-natur*d child, who Ihould be angry 
to fee ftrong meat provided for his elder bro
thers, becaufe he himfelf can yet digeft no
thing but milk: and as the fame child, being 
grown up to riper years, would be then trou
bled, that, according to his firft envious wifh, 
thefe were no ftronger aliment provided in the 
family than milk i fo when, by the attentive 
and repeated perufal of the fcripture, a child in 
knowledge fhall attain to fome higher mea- 
fore of fkill in the fcriptures, he will then be 
well pleafed to have his underftanding exercifed 
by thofe moft myfterious texts, of which he 
formerly complained that they furpaffed it. 
However, fince there are fo many plain paf
fages of fcripture, that clearly hold forth, not 
on y all that is neceffary for us to know, but, I 
fear, much more than we are careful to learn 
and praftifc, the zealous Chriftian would no 
more decline feeding on this heavenly food, 
though all the hard places fhould ftill remain 
fuch to him, than the Jews would forbear to 

Exod. xii.eat the pafchal lamb, though not a bone of it 
4.6. were broken. And, in earneft, would not he 

merit unrelieved beggary, that fhould refufe 
the profit of a rich mine, becaufe all thofe of 
the world are not yet difeovered, nor thofe of 
the Indies exhaufted ?

Moreover, the pretended obfeurenefs of 
the bible is a miftaken difeouragement from 
reading it: for the frequency of reading it ftill 
leffens that obfcurity j which, like a mift, feems 
thicker at a diftance, than when one enters it, 
and attempts a paffage through it ; which, in 
our cafe, many pious ftudents have done fo 
•profperoufly, as to find, by welcome experi
ence, that what, at a diftance, deterred them, 
was not intended to fruftrate induftry, but pu- 
nifh lazinefs.

Besides that, the fcripture being avowedly 
the beft expofitor -of itfelf, our ignorance of

Some Considerations touching
thofe places, whofe fenfe we feek for, makes us 
often occafionally much knowinger,- and more 
perfedt in the meaning of all the reft; and 
makes us too fo much more ready in the ufes 
of them, that 1 cannot but apply to this fubjecl 
the fable of that dying hufbandman, who, by 

' telling his fons of a hidden mafe of wealth he 
had buried in a namelefe place of his vineyard, 
occafioned tlieir fo fedulous delving all the 
ground, and turning up the earth about the 
roots of the vines, that they found indeed a 
treafure, though not in gold, in wine: for 
thus out of hope, by the light of underftood 
fcriptures, to penetrate the fenfe of the obfeuref 
ones, we occafionally fo improve our know
ledge and readinels in the clearer paffages, 
that our by-acquifts do richly recompence 
our fruftrated (or rather unfucceeding) pains; 
fince our particular dilappointments hinder 
not the promotion of our general defign, 
which is a greater proficiency in fpiritual 
knowledge, and therefore ought not to deter 
us from the duty of thofe fearches, in which 
not only to difcover is happy, but even the un
fucceeding attempts are gainful, whatever the 
event be; the pains beingfeldom fruitlels, but 
reaching either their end or recompence. And 
this prompts me to reprefent to you further, 
that not only the fcripture is inftruftive upon 
the fame account with other theological wri
tings, but that we may hope to improve our 
underftandings by it upon this fcore, that it is 
alfo the inftituted means, as well of know
ledge, as of grace, and appointed for our in- 
ftruction by him, who, as fin came into the 
world by man’s liftening to the words of the 
devil, is pleafed to make reftoring-grace ope
ratechiefly by our liftening to the word of God, 

^whether heard or read. Wherefore thofe, 
whom the intuition of this encouragement in
vites to be diligent perufers of the fcripture, do 
to their unfirm underftandings, as the inhabi
tants of Gennazareth did to their fick and weak 
countrymen, lay them in Jef us his way, and jij. 
confequently in that of recovery. It is of (at 
leaft one of) the darkeft books of the fcrip
ture, that it is faid, Bleffed is he that readeth, Rev. i. - 
they that hear the words of this frof hecy. The 
eunuch in the A£}s would (though upon the high
way) needs read the Prophet Ifaiah., and 
though (as appears by his queftion to Philip) 
as then he uiiderftood not what he re^ yet 
did the Spirit take thence (perhaps a rife, as 
well as) opportunity to reveal Chrift unto him, 
and both fatisfy him of the meaning of that 
prediftion, and acquaint him with the frefti 
and happy accomphfliment of it. And furely 
this confideration of the bible being one of the 
conduit-pipes, through whiehGod hathappoin- 
ted to -convey his truths, as well as graces, to 
his children, fhould, methinks, both hugely 
animate to the fearching of the fcriptures, and 
equ^ly refrelh us in it., For as no inftrument 
is weak in an omnipotent hand, fo ought no 
means to be looked upon as more promifing, 
than that which is like to be profpered by 
grace, as it is devifed by omnifcience* We 
may confidently expeeft God’s blefling upon his 
own inftitutions, fince we know, that whaifo^

3
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I John V. eaer voe ajk accerding to the will of God, be will 
14- f w it. us J and we can fcarce alk any thing

more agreeable to the will of God, than the 
competent underftanding of that book, where
in his will is contained.

The difficulty ought not to deter us from 
the duty of fearching the fcriptures, the diffi- 
culteft commands of Go^ being a warrant to a 
believer’s confidence of being enabled accept
ably (though not exatftly) to obey them; which 
St. Peter feems to have known well in the theo
ry, though he failed in the praftice, when to 

Matth. xi. be enabled to walk upon the fea, he defires on
ly, that our Saviour would pleafe to command 
him to come to him upon the water. The bible 
is indeed, amongft books, what the diamond is 
amongft ftones, the precioufeft, and the fpark- 
lingeft, the moft apt to fcatter light, and yet 
the folideft, and the moft proper to make im
preffions. But were it as unfuitable to its end, 
as it is the contrary, I Ihould remember, that 
our Saviour could fucceffively employ even clay 
and Ipittle to illuminate blind eyes: and 
though I thought the bible to be, on other ac
counts, no more than equal to other books of 
morality anddevotion, God’s defignation would 
make me ftudy it more hopefully, by minding 
me of that of the Syrian leper, when he would 
needs have Abana and Parpbar, rivers of Da- 
mafius, likely to be as medicinal for his difeafe 
as Jordan; and vainly fancied, that God’s ap
pointment could not put a difference betwixt 
things that knew no other.

I Know, that becaufe of the intermixture of 
fome obfcurer texts of Icriptufe with the clear 
ones, there are divers well-meaning, and even 
devout perfons, that leave the ftudy of it for 
that of other books of religion, which, by lea
ving out all fuch difficulter matters, feem to 
promife more of inftruftion. But, notwith
ftanding this, I ffiall not much fcruple to af
firm, that as the moon, for all thofe darker 
parts we call her fpots, gives us a much greater 
light than the ftars, that feem all luminous; fo 
will the fcripture, for all its obfcurer paffages, 
afford the Chriftian and Divine more light 
than the brighteft human authors.

. T o difpatch, fince the fcripture is both a 
naturally proper, and an inftituted inftrument, 
to convey revealed knowledge to the ftudies of 
it; and, in it, many clear paffages may in- 
ftruft ordinary capaciriesj and its darker ones 
may either recompenfe more inquifitive wits, 
or humble them: I fee not, why the obfcure- 
nefs of a fmall part of it fhould deter any fort 
of pious perfons from the perufal of the whole. 

P(al. cix. And, as the word of God is termed a light, fb 
*05. hath it this property of what it is called, that 

vi. both the plaineft rufticks rnay, if they will not 
** wilfully Ihut their eyes, by the benefit of its 

light, direA their fteps, and the deepeft phi- 
lofophers, may be exercifed, if not pofed and 
dazzled, with its abftrufer myfteries. For 
thus, in the fcripture, the ignorant may learn 
all requifite knowledge, and the moft knowing 
may learn to difcern their ignorance.

'Phe fe(t)nd Objection.
' T o proceed now to the fecond objection a-

aS.

John ix. 
d.

a Kings
V. 12.

the Style of the Holy Scriptures. ^03
gainft the ftyle of fcripture: the feemingly dif* 
jointed method of that book is by many much 
cavilled at; to which, were the fuppofal a 
truth, I might reply, that the book of grace 
doth but therein refemble the book of nature ; 
wherein the ftars, (however aftronomers have 
been pleafed to form their conftellationsj are 
not more nicely or methodically placed, than 
the paffages of fcripture, that where there’s 
nothing but choice flowers, in what order foe
ver you find them, they will make a good po- 
fy : that it became not the majefty of God to 
fuffer himfelf to be fettered to human laws of 
method, which, devifed only for your own 
narrow and low conceptions, would fometimes 
be improper for, and injurious to his, who 
may well lay fas he doth in the Prophet) that 
his thoughts are fo far from being ours, that. 
As the heavens are higher than the earth, fo are Ifa. 1/. s, 
bis thoughts higher than our thoughts: that, as9- 
a mixture of amber-greafe and mulk is more 
redolent than the Angle ingredients; and as, 
in compound medicines, (as mithridate and 
treacle) the mixture gives the eledtuary a higher 
virtue than the fever’d drugs poffeffed; fo, 
oftentimes in morality and divinity, a compli
cation of precept and example, of rhetorick 
and myftery, may operate better than their di- 
ftindlion would. And fure we Ihould judge 
that man a very captious creature, that Ihould 
take exception at a proffer’d fum, only becaufe 
the half-crowns, Ihillings, and fixpences, were 
not forted in diftinbl heaps, but huddled into 
one. This, I lay, with much more, might 
be reprefented, were the fcripture-feries as de
ftitute of method, as pretended. But the 
truth is, that the method, though it be not 
pedantically nice, is proper and excellent; (if 
the goodnels of a method be to be judged lefs 
by the order of the fedtions, than its being in 
order to the autlior’s end) and pever fwerved 
from, but upon fufficient ground, or for fome 
myfterious purpofe ; the Jaws of order in the 
fcripture being rarely declined, but, as the 
J^ws of nature are in the world, for man’s 
inftruftion.. The hiftorical diflocations have 
their particular reafons, and, for the moft 
part, are accounted for by judicious expofi- 
tors : and as for the frequent (and fometimes 
long) digreffions, excepted againft ip the epi- 
ftles of Sr. P^ul, were he a bare human wri
ter, I Ihould poflibly attribute his frequent 
exairfions tO‘ his fulnefs upon all fubjedts, 
not his want of Ikill to- profecute any one; 

■"and compare his pen to thofe generous hor- 
fes, who, though never fo well managed,- 
will ever be jetdhg out on this or that fide 
of the path, not out of undifciplinenefs, but 
purely out of ijiettle. But, looking upon 
St. Paul uixder another notion, 1 lhall ra
ther choofe to tell you, that as rivers are 
faid to run to the fea, though often-times 
the interpofition of hard or rifing grounds, 
or other obftacles, force them to fuch wind
ing meanders, that they feem to retreat from 
the ocean they tend to ; which neverthe- 
lels, with increafed ftreams, they afterwards 
bend again their intermitted courfe to, having 
watered and fertilized, by their paffage, the 
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grounds, through which they feemed to wan
der; fo our Apoftle, though he diredt his courfe 
to his main fcope, may not only without de
clining it, but in order to it, (for in fome 
cafes the wifdom of the proverb will inform us, 
that the longeft way about, is the neareft way 
home,) feem for a while to abandon it, by 
fetching a compafs to anfwer fome obvious, or 
anticipate fome tacit objedhion ; and afterwards 
more profperoufly refume his former confide
rations, now ftrengthened by the defeat of the 
interpofing fcruples, having by the by hap
pily illuftrated and enriched thofe fubjects, 
which his incidental excurfions led him occafio
nally to handle. I muft add, that in St, Paul's, 
as in the reft of the infpired writings, the meet 
want of heeding the Holy Ghoft’s way of 
writing makes the method appear to us at a 
very great difadvantage. For in the hiftorical 
parts of foripture, when the order of time is 
interrupted, thofe and
firaWw, and fuch difiocations, are ufed oftentimes 
only to comply with the connexion of the mat
ter and either difpatch all that belongs to the 
fame long narrative at once, or elfe to join 
paffages allied in fome other circumftance, 
though fever’d in that of time ; and fometimes 
too things are inferred, which do not readily 
feem pertinent to the feries of the difcourfe, 
but are extremely fo to fome fcope of the 
author, and afford much light and excellent 
hints to the reader. Sometimes the coherence, 
where it appears defedtive, may be very well 
made out, by rendering Hebrew verbs (and 
fome Greek aorifts). in a preterpluperfedf fenfe 
inftead of a perfeft; or by fome fuch other 
grammatical variation of the words, as all, that 
underftand Hebrew well, know to be allowed 
by the propriety of that tongue, which ignores 
divers moods and tenfes, fcfc. of our weftern 
languages. Sometimes that, which feems in
coherent to a difoourfe, ferves really to prevent 
a forefeen (though perhaps not always obvious) 
probability of the mifappheation of it j and fo 
muft not be judged impertinent to a dodlrine, 
which it hinders from being either fcrupled at, 
or abufed. Sometimes the prophets in the 
midft of the mention of particular mercies 
promifed to, or judgments denounced againft 
the people of God, folly out into pathetical 
excurfions relating to the Melfias, which foem 
extremely abrupt and incoherent with the reft 
to them, that confider not how feafonable the 
mention of Chrift may be, both in that of 
the mercies of God, of which he is the foun- ' 
dation and pinnacle, the ground and confum- 
mation, (and thepromife made of him, taught 
the faithful to reafon thus with his Apoftle, 

Rom. viii. He that /pared not his own Son, hut delivered 
3’* him up for us all, how fhall he not, with him, 

alfo freely forgive us all things and with the 
threats of the judgments of God, in which he 

John.xiii. was his people’s grand confolation. Sometimes 
’3- . i the teacher, that bifhop of our
2 Pet. XI. was in the fupremedegreeofper-
iTira.iii.fo<^fon, which St. Paul required of a bifhop, 
a. both fit and forward to teach,

takes a rife from any invitation, either of a 
word, expreflion, or theme, though belonging

Some Considerations touching
to his own firft fubjed, to give further in- 
ftruclionsy by digrefling a little to that oc- 
cafional and intervening theme; which, how
ever it related to his matter, fuited v^ry well 
with his merciful inclinations to inftruft dim 
mortals. Sometimes, nay oftentimes, the in
fpired difeourfers feem to fay things, not on
ly. incoherent, but cop trad itftory; (as is very 
remarkable in divers of St. Paul's epiftles, 
where he feems to praife and difpraifo the fame 
perfons,) whereasaddreffing themfelvesto mixt 
aflemblies, wherein (as Noah and Ham in the 
ark, and the tares and the wheat in agro Do- 
minico) there were both good and bad men, 
hereticks, efpecially Gnofticks, and orthodox 
Chriftians -, they only fo wifely difpenfed and 
tempered their difcourfe, that both thefo forts 
of perfons might find fomething, in what was in 
general terms delivered, to appropriate to 
themfelves in particular •» which application 
was neceflarily left to their own confoiences 
to make. Sometimes the order is in foripture 
much difturbed, or injured, by the omilfion or 
mifplacingof a parenthefis. For there hot be
ing any in the Hebrew copies, nor (as it is 
thought) in the original Greek ones, the pub- 
lilhers of the feveral editions of the bible have 
placed parenthefes as they have judged moft 
convenient", fome including in them whato- 
thers leave out of them j and fome making 
long ones, where others make none at all *, and 
perhaps none of them having been fo happy, 
as to leave no room for alterations, that may 
deferve the title of corrections and amend
ments. And fofrietimes too, the feeming im- 
methodicalnefs of the new teftament (not to 
determine any thing of the antiquity, which 
is certainly great, and the authority of the ac
cents, and partition of the old teftament, be
caufe amongft very able criticks adbuc fuh 
judice Us eJi) is due to the inconvenient di- 
ftiiidion of chapters and verfes now in ufe : 
which though it be a very great help to the 
memory, and be fome other ways ferviceable ; 
yet being of no greater antiquity than its con
triver Stephanas, and being (though now of 
general ufe) but of private authority, and by 
him drawn up in hafte; it will be perhaps no 
fiander to that induftrious promoterof heavenly 
foaming, to lay, he hath fometimes fever’d 
matters, that Ihould have been left united, and 
united others, which more conveniently he 
might have fever’d; and that his lucky at
tempt ought not to lay any reftraint upon the 
other learned men, from making ufe of the 
fame liberty he took in altering the former 
partitions, (for of them I fpeak, not of the 
pundation) of the new teftament,^ in al
tering his alterations, to the beft advantage of 
the fenfe or method. The analytical works of 
fome (I wifh I could fay many) judicious ex- 
pofitors and divines upon the fcripture may 
fuffiCietitly manifeft its being generally redu
cible enough to a perlpicuous order ; and that 
it conforms to the known laws of method, 
where its diviner one doth nottranfoend them. 
And it were not impoffible for me to give 
divers inftances to manifeft, that as the north- 
ftar, though it bs lefs luminious than many 

others.
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there afford the beft fenfe, the fcripture would, 
I am confident, appear much more coherent 
and argumentative than tranflations or expofi- 
tors are wont to make it: and though I did 
but confider, how many thoufand times the par-i 
tide Vaf, is ufed in the fcripture, and that it 
doth not only (though it do primarily) fignify 
AND, but hath alfo (1 fpeak within compafs) 
four or five and twenty other fignifications (as 
that, but, or, fo, when, therefore^ yet, then, 
becaufe, now, as, though, &c.) and that the 
fenfe only gives it this great diverfity of ac- 
ceptjons} I cannot but think, that if we al
ways allowed our fcives an equal freedom in 
rendering it, where the motive (which is rhe 
exigency or Conveniency of the fenfe) is the 
fame ; the dextrous ufe and rendering of that 

• one particle would make no fmall number of 
texts both better .underftood, and more efteem-^ 
ed. *

3. That fometimes (efpecially in Solomon^s

others, yet, by reafon of its pofition, doth 
better guide the pilot, than even the moon 
herfelf: fo there are fome texts in fcrip
ture, which, though lefs confpicuous in them
felves, are, by reafon of their relation to a 
context, more inftrudive than other more ra
diant paffages j to which thefe would be much 
inferior, if they were not as well confiderable 
for their being there, as fuch.

‘The third Objection.

Allied to their objedtion, who find 
fault with the fcripture for being immetho- 
dical, is theirs, who would fain perfuade us, 
that it is feldom coherent, and fcarce any 
where difeurfive. And I have obferved, with' 
trouble, that even fome pious readers are eafi- 

' ly tempted to look upon the bible as barely a 
repofitory of fentences and'claufes, where di
vine truths lie huddled, and not ranged, and 
are too ready to apply to its texts the title ’ and St; Paul's writings) in many paffages fo. 
Nero gave Seneca's ftyle, of arena fine calce. 
"Whereas an intelligent and attentive perufer 
may clearly enough difcern, both that the pro
phets and apoftles do make frequent dedudlions 
and inferences, and that their arguments, 
though not caft into mood and figure, are of
tentimes as cogent as theirs, that ufe to make 
fyllogifms in Barbara. I frequently entertain my 
felf with both thofe authors, and yet methinks, 

• St. Paul reafons as folidly, and as acutely, as 
Arijiotle: and certainly according to David's 

P&l.xciv. logick, {He that planted the ear., Jhall he not 
“it IO- hear ? He that framed the eye, fhall he not fee ? 

He- that, teacheth man knowledge, fhall not he 
inow ?) the firft and grand author of reafon 
Ihould as well know how to manage and dif
clofe that faculty, as they that poffefs it but by 
participation, and glitter fo but with fome few 
condefeending beams^ vouchfafed by that bright 

Jam. i. I • ■ fun, who is indeed the father of lights, from 
which each good and perfedl gift defends. But 
on this occafion, to point at a few particulars, I 
confider,

I. That fome ratiocinations'of feriptures 
remain undifeerned or mifunderftood, becaufe 
of our unacquaintednefs with the figurative, 
and (oftentimes) abrupt way of arguing, ufual 
amohgfl: the Eattern people, who in their ar
guments ufed to leave, much to the diferetion 
and colleftion of thofe they dealt with; and 
difeourfed at a wide dittance from the logical 

■ , forms of our European fchools, as to perfons
verfed in their writings cannot but be notori
ous.

. ’2., That the feeming incoh^ncy of many 
ratiocinations proq^s purely from the mif- 
rendering^<Wf?originaIparticles, efpecially of 
the Hebrew conjundlion copulative Vau, or 
"Vaf, (as it is diverfly pronounced by the 
Jews, of whom I fhall here advertife you 
once for all, that they have confefk to me, 
they differ in pronouncing FIebrev(3^t only 
from the Chriftians, but exceedingly from one 
another) for there is hardly a:ny of thofe par
ticles, that hath not, befides the obvious various 
fignifications, of which, if that were fkilfully 
and freely in every text taken up, that would

Not. n.

penned as to contain (like Seneca's) a tacit kind 
of dialogue, that is unfkilfully by readers, and 
even interpreters, taken for an argument or art 
affertion, which is indeed an objection : and 
that fuch a miftake muft mightily difeompofe 
the contexture of a difcourfe, even a raw lo
gician need, not to be told.

4. That the omiflion or milplacing of pa- 
rentheles (which the Hebrew text altogether 
wanting, interpreters have fupplied and ufed 
at their own dilcretion) makes the fcripture 
oftentimes appear lefs difeurfive, as well as 
(what we elfewhere complain of) lefs me-" 
thodical. And the like may be faid of the 
points of interrogation. For whether it be 
true or no what the criticks efttem, that in 
the original Greek copies of the new tefta
ment there were no fuch points, (as indeed I 
have found them wanting in the ancienteft ma- 
nuferipts I have feen) it is certain, that in our 
modern copies, both Greek and tranflated, 
the authors of feveral editions have varioufly 
placed them, as themfelves thought fit; and 
though, inftead of the interrogative point, the 
Hebrews make ufe of their interrogative He i 
yet that the fenfe of the words, and a certain 
fuppofed modulation, do oftentimes make an 
interrogation, where that He is wanting, an 
Hebrician can fcarcely ignore, no more than a' 
logician, that the interrogation is not always 
fupplied to the beft advantage of the feripture’s 
jogick.

'5. That the apoftles and other infpired 
difeourfers in the bible divers times ufe argu
ments, not to convince oppofers, but to con
firm believers. For the perfons they reafon 
with, being fuch, oftentimes, as efteem them 

. teachers fent from God, upon whofe fcore all 
they teach exadts belief, they may without ir
rationality ufe ar^uments’^ confirm in their 
dodtrine men ^ready acquiefcing in the prin
ciples of it, and perfuaded of their integrity, 
fufficiency, and authority, that it would be 
improper to urge againft a refradfory difbe- 
liever, that is convinced of none of thefe. And 
as matters often ufe, in inftrudling their fcholars, 
arguments, they would forbear to infift on 

E e againft
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them with it, and employ it to the redargutiou 
of their infelence. And, although as there be 
nothing lefs folid and more , fickle than the 
wind, yet the fkilful pilot diligently obferves it, 
and makes it drive on his ftiip more forcibly, 
than the powerfulleft and beft contrived engines 
in the world could : fo though there be fcarce 
any thing more groundlefs and unftable than 
popular opinions and perfuafions, yet a wife 
teacher negleds them not, and may fometimes 
make fuch ufe of them, as to draw thence argu
ments more operative than the accurateft fyllo- 
gifms logick could devife. And indeed the 
moft convincing proofs of affertions being 
ever afforded by the mediums, where^i both 
parties agree, not only Sicrates in Plato'?, dia
logues, but dextrous difcourfers generally, 
have often eledted the drawing of inferences 
from the opinions and conceffions of thofe 
they dealt with, as the moft perfuafive and 
fuccefsful way of arguing; to all which I fhall

io6
againft a profefTed antagonift ; fo the apoftles 
dealing with thofe, that thought them infpired 
teachers, and fuHy inftrudted in the myfteries 
of fcripture, and the defigned difpenfations of 
God, might juftly draw inferences, not to be 
urged againft an .infidel, from a dodtrine firft 
delivered by themfelves, or from a text or paf
fage, wherein thofe, they reafoned with, juftly 
fuppofed they might know more of the mind 
and counfel of God than other men; and would

- teach nothing as fuch, that was not fd.
6. That arguments exquifite, and (as artifts 

term them) apodidtical, had been oftentimes 
lefs proper in difcourfes, which being addreft 
to popular auditories, required rather popular 
arguments ; which the infpired difcourfers em
ploy, but as likely to be better underftood, and 
more prevalent than thofe, which are fo logi
cal, that they require logicians to relifh. them. 
Where teaching and perfuading is the defign, 
not only the native cogency of a ratiocination 
is to be confidered, but its proportion to their' add, 
fpirits it is addreffed to, and its aptitude to 
work upon them. For as a fpider will catch 
flies better than a hawk can j as a cat is more fit 
to deftroy mice than a grey-hound, though this 
be ftronger and fwifter; and as the crowing of 
a cock will (according to famous naturalifts) 
fooner fright a lion than the bellowing of a 
bull, though the latter be much the more ter
rifying noife, and proceed from the more for
midable animal: fo oftentimes weaker aud po
pular arguments fucceed better with a refem
bling auditory, than the irrefragable fyllo- 
gifins,

7. That divers fcripture-arguments do not 
logically and cogently prove the thing they 
would perfuade, merely becaufe they were 
meant only for what logicians call argumenta 
ad bominem ; (reafonings defigned not fo pro
perly to demonftrate the opinion they con
tend for, irrelatively and abftracftedly con
fidered, as to convince, of the truth of that 
opinion, the perfc»ns they are addrelTed to) 
and confequently the infpired difcourfers argu
ing e conceffis, from principles conceded and 
confeffed by thofe they reafon with, though 
the principles Ihould be unfolid, the ratioci
nation is not. Thus there are divers texts of 
the old teftament applied to Chrift in the new, 
which though they did not now inevitably con
clude againft the prefent Jews, were without 
any illogicalnefs employed againft their ance- 
ftors} becaufe then the relati.on of thofe paffa- 
ges to the Meffias was fo acknowledged, that 
there needed but the pertinent applications 
made of them in the new teftament; whereas 
the refrafforinefs of the fucceeding Jews hath 
taught them to devife fo many fophiftical eva- 
fions to elude the texts we fpeak of, that they . 
now difpute, not only the application of them, 
but the explication <00. St, Jude argues with 
the rodomonts ' of his time, ’ out of the 
ftory of the arch-angels and the devil’s conteft 
about the body of Mofes: and though 
perhaps that ftory be (like the Jewilh book, 
whence it feems not improbable it was taken) 
fomewhat apocryphal; yet as long as they re
verenced it, it was not irrational in him to urge

8. That another thing, which very gene- 
nerally keeps men from difcerning the reafon- 
ings (and confequently oftentimes the reafon- 
ablenefs and true fenfe) of fcripture texts, is, 
the Ihinefs of divines to let the context and the 
Ipeaker’s fcope regulate their choice, amongft 
ail the various, though not equally obvious, 
fignifications of ambiguous words and phrafes. 
It is nor, that (as fir as I have obferved) men 
almoft of all religions are not wont to make 
bold with (and perhaps for a need to ftrain or 
wreft) phrafes and words of fcripture, when 
the giving them lefs ufual notions may fit 
them to ferve their turns : but the mifchief is, 
that they decline the commoneft acceptionsy 
|but to make the texts they quit them in, fym- 
phonize with their tenents, not with their 
neighbouring texts. It were methinks im- 
paitialler, if the frequenter fenfe of an ex- 
prefiion wqre to be waved (as oftentimes it muft) 
for one lefs current, to do tliis to make the 
fcripture coherent, or difcurfive: and then, 
for our opinions, rather to conform them to 
the fenfe of the fcripture, than wreft the words * 
of fcripture to them. But perhaps this impar
tiality would filence too many of our clamo
rous controverfies (by fhewing fome to be 
groundlefs, and others undeterminable) to be 
likely to take place in the heated fpirits of men j 
fome of whom, I fear, whilft their feuds and 
fiercenefs laft, would be willinger to have the 
texts of fcripture loofc ftones, which they may 
more eafily throw at their adverfaries, than 
built up info a ftrudture, wherein they muft 
lofe that convenience, (it being difficult to pluck 
ftones out of a building) tliftugh reafon herfclf 
were the architedh.

But to leave thefe eager difputants to their 
animofities, we ffiall again repeat, that the 
bible |ofes much by not being confidered as a ■ 
fyftem. ,For though many other books are 
compardbla to cloth, in which by a fmall pat
tern we may fafely judge of the whole piece; 
yet the bible is like a fair fuit of arras, of 
which, though a fhread may affure you of the 
finenels of the colours, and richnefs of the’ 
ftuffi, yet the hangings never appear to their
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the StyL2 of the Holy Scripturel, 
true advantage, but when they are dilplayed 
to their full dimenfions, and feen toge
ther.

These things, Theophilus, among many o- 
thers, may be reprefented on the behalf of the 
fcripture, againft thofe, who will needs cenfure 
it as a colleXion, not to fay a heap of imme- 
thodical and incoherent palfiiges. But left 
you fhould fufpefl me of partiality, I fhould 
ingenuoufly confefs to you, that there are fome 
things in the oeconomy of fcripture, that do 
fomewhat diftrefs my reafon to find a fatif- 
fatftory account of; and that there are very 
few things, wherein my curiofity is more con
cerned, and would more welcome a refolution 
in. But when I remember, how many things 
I once thought incoherent, in which I now 
think I difcern a clofc (though myftick) con
nexion ; when I refleX on the author and the 
ends of the fcripture; and when I allow my felf 
to imagine how exquifite a fymmetry (though 
as yet undifeerned by me) omnifcience doth, 
and after-ages (probably) will difcover in the 
fcripture’s method, in Ipite of thofe feeming 
difcompofures that now puzzle me: when I 
think upon all this, I fay, I think it juft to 
check my forward thoughts, that would either 
prefume to know all the reclufe ends of omni
fcience, or peremptorily judge of the fitnefs of 
means to ends unknown ; and am reduced to 
think that oeconomy the wifeft, that is chofen 
by a wifdom fo boundlels, that it can at once 
furvey all expedients, and fo unbialfed, that it 
hath no intereft to chufe any, but for its be
ing fitteft. I fhall annex, that I think thofe 
muft derogate hugely from the fcripture, who 
only confider the fenfe of the particular fic
tions, or even books of it: for I conceive, 
that (as in a lovely face, though the eye, the 
nofe, the lips, and the other parts fingly look
ed on may beget delight and deferve praife, 
yet the whole face muft neceflarily lofe much 
by not being feen altogether; fo) though the 
fever’d leaves and portions of fcripture do ir
relatively, and in themfelves, fufficiently be
tray and evidence their own heavenly extraXi- 
on ; yet he, that fhall attentively furvey that 
whole body qf canonical writings we now call 
the bible, and fhall judicioufly in their fyftem 
compare and confer them to each other, may 
difcern, upon the whole matter, fo admirable 
a contexture and difpofition, as may manifeft 
that book to be the work of the fame wifdom, 
that fo accurately compofed the book of na
ture, and fo divinely contrived this vaft fabrick 
of the world. The books of fcripture illu- 
ftrate and expound each other; Gene/is and the 
j^pocalypfe are in fome things reciprocal com
mentaries ; (as in trigonometry the diftanteft 
fide and angle ufe beft to help us to the know
ledge one of the other :) and as in lhe mari
ners compafs, the needle’s extremity, though 
it feem to point purpofely but at the north, 
doth yet at the fame time difcover both eaft 

, and weft, as diftant as they are from it, and 
from each other ; fo do fome texts of fcrip
ture guide us to the intelligence of others, 
from which they are widely diftant in the
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bible, and feem fo in the fenfe. It is as high 
as pious a fatisfaclion to obferve, how the fa
cred pen-men fuppiy each other’s omiffions, (as 
is very obfervable in the four Evangelifls men
tion of the genealogy of Chrift,) according to 
God’s degrees and leafons in difpenfing the 
knowledge , of his truths and myfteries in the 
feveral ages of the church •, (to which he at 
firft vouchfafed but a light Jhining in a dark 2 Pet. i. 
gilace until the day dantin^ and to which thefe ip- 
mutual irradiations and fecrct references per- 
fuade, that all thefe reputed authors had their 
pens guided by an omnifeient hand, and were 
but the feveral fecretaries of the fame enditer) 
and to find in writers fevered by fo many ages, 
and regions, a harmony, whofe diffbnances 
ferve but to manifeft the fincerity and uncon- 
Ipiringnefs of the writers. And truly for my 
part, I am profefledly enough an impartiallift, 
not to flick to confefs to you, TheophiluV^ that 
I read the bible and the learnedeft expofitors 
on it, with fomewhat particular aims and diC- 
pofitions. For befides, that I come not to 
them with a croud of articles, which I am there 
refolved to find or make arguments to defend, 
with the overthrow of all antagonifts, efteem- 
ing it lefs fafe to carry my opinions to the 
fcriptures than to take them up there : befides 
this, I fay, though I negled not thofe clear pal- 
fages or arguments, that may eftablifli the doc
trine of that church I moft adhere to yet am 
I much lefs bulled, and concerned to colledl 
thofe fubtile gloftes or inferences, that can but 
enable me to ferve one fubdivifion of Chriftians 
againft another, than heedfully to make fuch 
obfervations, as may fblidly juftify to my own 
thoughts, and improve . in them, a reverence 
for the fcripture it felf, and Chriftianity in ge
neral ; fuch obfervations as may difclofe to me 
in the bible, and lhe grand articles clearly de
livered in it, a majefty and an excellency -be
coming God himfelf, and tranfeending any o- 
ther author; and fuch obfervations (to dip
patch) as may unveil to me in the fcripture, 
and what it treats of, that ro-oAuTroixiAf^ (^oiphxEp.iii. lo. 
Ts ©£?, manifold 'voifdom of God, which even 
the angels leam by the church. Thefe are, I 
confefs, the things (as to fpeculative divinity) 
that I gladlicft meet with, and take the heed- 
fulJeft notice of, in the writings of divines, of 
whatfoever religion, that owns the fcripture $ 
(for in this I am almoft ' equally gratified by 
the abler expofitors of all diffenting feds:) for I 
can fcarce think any pains mifpent, that brings 
me in folid evidences of that great truth, that 
the fcripture is the word of God, which is in
deed the grand fundamental; all other articles 
generally thought fo being, if truths, better 
deducible From this one, than this from any 
of them. And I ufe the fcripture, not as an 
arfcnal, to be reforted to only for arms and 
weapons to defend this party, or defeat its 
enemies, but as a matchlefs tempfc, where I 
delight to be, to contemplate the beauty, the 
fymmetry, and the magnificence of the ftruc- 
ture, and to increafe my awe, and excite 
my devotion to the Deity there preached and 
adored.
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Some Consider
The fourth Objection,

The apoftle of the Gentiles teaching us, that 
the whole fcripture (for fo I Ihould rather en- 
glifh the n%<r« becaufe there follows) is

dminely infpired, and is profitable
for dobtrine, for cowoibiion, for correblion, for 

•tVim.va.infirublion in righteoufnefs ; that the man of 
i5> God maybe perfebl, thoroughlyfurnijhed unto 

all good -works: and the Apoftle of the circum- 
ipet.xxii-cifion affuring us, that, Prophecy came not in 
21. old time, by the will of man, but holy men of 

God fpake as they were moved by the Holy 
Ghoji-, we are not to believe, that fb divine an 
inditer, by fecretaries, moft of them confpi
cuous by the gifts of prophecy or miracles, 
would folemnly publifh to the world, and 
for his church, any thing, that ought indeed to 
be accounted impertinent or ufelefs. And 
yet of thefe qualities, fome perfbns, more bold 
than learned and confiderate, are pleafed to 
impeach many paffages of fcripture. But 
truly that God, who was fo precifely exaft, in 
the dimenfions, proportions, and all other 
circumftances of the ancient tabernacle, though 
it were but a typical and temporary ftrufture, 
ought to be fuppofed at leaft as careful to let 
nothing fuperfluous intrude into thofe volumes: 
which being configned to the church, for the 
perpetual ufe and inftruftion of it, muft con
tain nothing unconducive to thofe defigns ; the 
leaft text in it being as contributory to the com- 
pleating of the bible, as every loop or pin was 
to the perfeftion of the tabernacle. God, by 
fb great a condefeenfion to the weaknefs of our 
capacities and memories, as the with-holding 
from the canon fo many writings of Solomon, 
and fo many of the oracles and miracles of our 
Saviour^ and by fo ftrangely preferving the 
whole fcripture, (for the books pretended to 
be loft, though written by never fo holy men, 
are either in our bibles extant under other 
names, or cannot be demonftrated to have e- 
ver been canonical, that is, entrufted with the 
church as the infallible rule of faith and life) 
does, methinks, abundantly evince his defign 
of inchafing nothing there, that hath no ten
dency to his people’s inftruftion. Were not 
my difcourfe confined by my occafions, and the 
fear of diftrelfing your patience to Ibmewhat 
narrow limits, I could eafily by feveral inftances 
of texts, feemingly 'ufelefs, fhew, how much 
men have been miftaken in imagining them 
fuch. Many paffages, that at thefirft or fecond 
reading I could find nor guefs no ufes of, af 
the third or fourth I have difcovered fo preg
nant in them, that I almoft equally admired 
the richnefs of thofe texts, and my not difcern
ing it fooner. A fuperficial and curfory peru- 
fal prefents us many things as trivial or fuper- 

• fluous, which a perfpicacious refleftion dif- 
clofes to be myfterious. And of fo precious a 
quality is the knowledge of fcripture, that no 
one part of it ought to be efteemed ufelefs, if 
it may but felicitate or improve the underftand
ing of any other ; divine truths being of that 
worth, that the knowledge and acquift of a 
few of them as much out-values a greater 
knowledge of other things, as a jeweller’s Ikill

m: \ Q 3 touching
and flock is preferred before a mafon’s. And 
I confider here, that as the bible was not writ
ten for any other particular time or people, 
but for the whole church militant diffufed 
through all nations and ages; as many paffages 
(as thofe oppofed tosjae. Zabians magical rites) 
have at firft been neceffary for the Jews, which 
lofe* the degree (at leaft) of that quality for 
us. For there are many others very ufeful, 
which will not perhaps be found lb thefe many 
ages; being poflibly referved, by the prophe
tick fpirit that indited them, (and whofe om- 
nifcience comprizes and unites in one profpedt 
all times, and all events) to qiiell fome future 
forefeen herefy, which will not perhaps be bom 
till we be dead; or refolve fome yet unformed 
doubt, or confound fome error, that hath not 
yet a name : fo that all the parts of the fcrip
ture are ufeful in fome ages, and fome in all. 
We read in the golpel, that at the firft infti- 
tution of the eucharift, it was exprefly faid to 
the difeiples concerning the facramental wine. 
Drink ye all of it, whereas upon the exhibition Mat. xxvi, 
of the bread the particle all is omitted. This 
difference, it is like, the primitive Chriftians 23. 
marvelled at, and difcerning no reafon for 
it, might be tempted to think the paffage 
ufelefs or fuperfluous : but we that live in 
an age, wherein the cup is denied to much 
the greater part of the communicants, are in
vited not only to abfolve the recording of this 
particularity, but to admire it. The ceremo
nial law, with ail its myftick rites (which, 
like the manger of the fhepherds, holds 
forth wrapped in his fwathing-cloaths the in- Luke ii. 
fant Jefus,) to many, that beftow the reading 
on it, feems fcarce worth it: yet what ufe the 
Apoftles made of it with the Jews ; and how 
neceffary the knowledge qf it is yet to us, in 
our controverfies with them, he, that is any 
thing verfed in them, cannot ignore. And let 
me tell yoU, Theophilus., that thofe funda
mental controverfies are both more neceffary 
and more worthy a wife man’s ftudy, than moft 
of thofe comparatively trifling ones, that at 
prefent fb miferably (not to fay fo caufelefly) 
diftraft Chriftendom. How many paffages of 
the prophets by lazy readers are thought to 
have no ufe, which, as the ftar did the wife Mit. i. 
men, lead the attentive confiderers to Chrift; 
and fo loudly and harmonioufly, together with 
Mofes's typick fhades, utter thofe words of the 
Baptift’s, Behold the lamb of God that take th a- Johni.22. 
•way the Jins of the •world! that I meet with nu
merous paffages in the new teftament, to 
which I canhot but apply what St. Matthew 
notes upon his narrative of our Saviour’s appre- 
henfion; All this •was done, that the fcriptures^^-^‘^- 
of the prophets might be fulfilled j or rather now 
all this was fo done, that they were fulfilled ; 
for fb oftentimes the context commands us to 
render' tha «« in thefe citations, and which 
recall to my mind the hiftory of the tranf- 
figuration ; for as there the Apoftles at firft faw
Mofes and Elias talking •with Jefus, but at the Mat. xvii. 
fecond view (when the cloud was with-drawn, 3. 
and he had fpoken to them) faw none but 
Jefus only j fo fuch paffages, as 1 am fpeaking

of.
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the Style of the Holy Scriptures,^ 109
heavenly and inftrudlive volumes, and inefti- 
mably out-valuing any the earth affords, or 
human pens ever traced. And I muft add, 
that as mineralifts obferve, that rich mines 
are wont to lie hid in thofe grounds, whofe 
furface bears no fruit-trees, (too much ma
ligned by the arfenical and rcfembling fumes) 
nor is well ftored with ufeful plants or verdure; 
(as if God would endear thofe ill-favoured 
lands by giving them great portions:) fo di
vers paffages of holy writ, which appear bar
ren and unpromifing to our firft furvey, and 
hold not obvioufly forth inftruftions or pro- 
mifes, being by a fedulous artift fearched into, 
(and the original word ufed in that text 
of Search the Scriptures does properly enough jof,n v. 
lignify the fearching for hid treafure) afford, 39. 
out of their penetrated bowels, rich and pre
cious myfteries of divinity.

of, in the law, the prophets, and the gofpel, 
at firft furvey appear very diftindt things, but 
upon A fecond inlpedlion, and the accels of 
more light from an attentive collation of 
things, they do all, as it were, vanifli into 

Joh.i. 55. Chrift; of whom’ (to ufe an Apoftle’s terms)
Mofes in the law and the prophets did write: 
and at whom thofe types, and thofe predidlions 
pointed. Thofe inftances of the old teftament, 
of the confufed or dillocated mention of known 
pedigrees and ftories, were poffibly ufelefs, 
and even troublefome to the ancient Jews ; but 
ferve us extremely to filence the cavils of the 
modern ones, when they would invalidate the 
new teftament’s authority j becaufe in St, Ste
phen's, narrative, and fome of the Evangelift’s 
genealogies, the Holy Ghoft is pleafed to em
ploy, in the new teftament, that obfcure ftrain 
he had oftner ufed in the old : (and fure as in- 
fultingly as the Jews ufe to urge againft us 
objedtions of that nature, I could readily reta
liate, and repay them in the fame coin, were 
there no common enemy, that might be ad
vantaged by our quarrel, and employ cither’s 
arguments againft both.) And as there are 
divers prophetical paffages in the Revelation, 
which we know as little the ufe, as meaning of, 
which yet doubtlefly our pofterity will not find 
barren, when once the accomplilhment lhall 
have proved the expofitor of thofe prediftions,

■ whofe event will (if it do nothing elfe) at- 
teft the omnifcience of their infpirer: fo pof
fibly, of many Mofaick conftitutions, where
of we Chriftians find excellent ufes, moft of 
the old Jews fcarce knew any •, at leaft my con-

> verlation with our modern Rabbies Ihows 
me, that they, whilft they obftinately decline 
referring them totheMeffias, can fcarce make 
any more of the inlpired and rqyfterious laws 
of Mofes, (except thofe that relate to the 
Zabian fuperftition, with which too moft of 
their dodiors are as unacquainted as ours) than 
the Egyptians, or Gymnofoplifts, could of 
their lacrifices and other ritual devotions.

IT is not, that I think all the books, that 
conftitute the bible, of equal neceffity or equal 
ufefulnefs, becaufe they are of equal extrac
tion y or that I efteem the church would lofe as

‘The Fifth Objection.
The next thing imputed to the fcripture is, 

that it contains many things trivial or imperti
nent ; and it is not impoffible, but that fome 
things may feem fo, though they are not: of 
this fort are disj’ointed IpeeChes, and abrupt 
tranfitions obferved in many of our Saviour’s 
difcourfes; in which alfo we fometimes read 
him to have anfwered, without being afked 
the queftion, (though that be otherwife fal- 
vable by a critick,) and fometimes to have an
fwered to a quite other queftion than [hat he 
was afkcd. But this is not to be thought an 
abfurdity, but an excellency in the replies of 
Chrift J who poffeffing the prerogative of dis
cerning hearts, did preach after that rate j 
his oratory took a Ihorter way than ours can 
follow it in : he profecuted his defign by alter
ing his difcourfes j and wifely meafured the 
fitnefs of his heavenly fermons, by their re
lation to his end, not his theme. For as he 
knew his hearers thoughts, he addreft him
felf to them; and reaching them in their ear- 
lieft formation, and, as it were, their firft 
cradle, before they had leifure to pafs into die 
tongue, he not more convinced his auditory 
by anfwering their thoughts, than by* thus ma- 
nifefting that he knew them. Of his fo much 

much in the prophecy of Nahum, as that of undervalued parables, fome, if not moft, do 
Ifaiah ; or in the book of Ruth, as in the 
epi file to the Romans, or the gofpel of John, 
(as the fixed ftars themfelves, though of the 
fame heaven, are not all of the fame mag
nitude and luftre.) But I efteem all the confti- 
tuent books of fcripture neceffary to the canon 
of it; as two eyes, two ears, and the reft of 
the members are all neceffary to the body; 
without divers of which it may be, but oot 

die fo perfect •, and which are all of great, 
though not of equal ufefulnefs. And perhaps 
it might without too hyperbole be faid further, 
that as amongft the ftars, that fliine in the fir
mament, though there be a dilparity of grear- 
nefs compared one to another, yet they are all 
of them lucid and celeftial bodies, and ths 
leaft of them far vafter than any thing on 
earth; fo of the two teftaments, that compofe 
the bible, though there may be fome difparity 
in relation to themfelves, yet are they both

Vol. II.

(like thofe oyfters that befides the meat they 
afford us, contain pearls) not only include ex
cellent moralities, but comprize important 
prophecies. The parable of the pregnant grain 
of muftard-feed, that fo fiiddenly grew to fo Mat. xiii. 
large a plant, was a (now fulfilled) predic- 3 3^-
tion of the admirably fwift progrefs of the go
fpel ; which from defpicable beginnings, foon 
profpered to a height, that rendered it almoft 
as fit an objedt for wonder as for faith.- That 
other parable of the treacherous hufband-men 
clearly foretold Chrift’s death by the Jews ma
lice, and their deftrudfion for it. And I de- 
fpair not to fee unheeded prophecies difclofed 
in others of them, efpecially being informed 
that there is a critick, (Monfieur A, B.} now 
at work upon a defign of manifefting many 
otherwife interpreted pallages of the new tefta
ment to be prophecies; of whom no lefs than 
the famoufeft of the modern Rabbies, Mf-
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no Some Considerations touching
naffe Ben-Ifraelt (one time I made him a vifit 
at his own houfe in Arajlerdam) gave me this 
charader, that be took him for the ableft per
fon of the Chriftians. Thofe hiftorical cir
cumftances quarrelled with, in Chrift’s para
bles, are like the feathers, that wing our ar
rows, which though they pierce not like the 
head, but feem.flight things, and of a diffe
ring matter from the reft, are yet requifite to 
make the Ihaft to pierce -, and do both con
vey it to, and penetrate the mark. But no
thing is thought more impertinent in the fcrip
ture than the frequent repetitions. But the 
learned need not to be told, that many things 
feem to the ignorant, bare repetitions, which 
yet ever bring along with them fome light, or 
fome acceffion; in that comparable to the ftars, 
which, as like as they feem to vulgar gazers, 
are by the fkilful aftrologer taught to contain, 
under that colour and figure common to them 
all, very peculiar and diftind influences. I 
here alfo confider, that in all languages there 
are fome cuftomary geminations and expref
fions, which, though to ftrangers they appear 
fuperfluous, if not abfurd, 'to the natives, 
and in the propriety of that fpeech, are not only 
current, but oftentimes emphatical. I find 
withal, that there is fcarce any of tihefe feem- 
ing impertinencies, of which a learned and 
judicious expofitor cannot affign a pertinent 
caufe or reafon •, and I confider too, that 
the books of fcripture being indited, not 
all at once, but at very feveral and diftant 
times, (according to the known faying, that 
JTunquam fatis docetur, quod nunquam fatis dif- 
iitur) the repetition of the fame fins and er
rors required that of the fame menaces and 
diffuafions ; whofe frequent enforcing, ferv- 
ing both to atteft and convince the finner’s 
obftinacy, was not a bare repeating, but fuch 
a redoubling as we are fain to ufe, to drive in

Ec. xii. 1. jQ jjjg head (and the words of the wife 
are, in the wife man’s words, nails fajtned 
hy the majlers of ajfemblies} where though in all 
the renewed ftrokes the bufy hammer gives, 
the adl be ftill the fame, yet is no blow fuper
fluous ; the number of them ferving to com- 
pleat their operation. They that in perufing 
books have the learning and fkill to ftrip 
them, of what oratory or Health hath dreffed 
and difguifed them in, will eafily difcern moft 
of them to be but varied repetitions: which 
for my part I find differing from thofe oC 
fcripture, but in that the latter do in the fame 
words generally comprize new matters, where
as the former ufually prefent us ftale matter in 
new words. And I confider further, that our 
own fad experience Ihowing us, that there is 
no Angle text of fcripture, that fubtiler here- • 
ticks fophiftry cannot plaufibly enough elude ; 
the Holy Ghoft forefceing this from the 
beginning, hath mercifully and wifely pro
vided, that the fundamental truths of faith 
and manners Ihould be held forth in Ib ma
ny places, and in fo much variety of ex
preffions, that one or other of them muft 
unavoidably intercept thofe evafions, and e- 
fcape thofe mifeonftruftions, that Ibphiftry 
may put upon the reft. Which providence a-

• . t *

Ione hath preferved many articles from the at
tempts of hereticks; making them both blufli to 
quertion, and defpair to difprove a truth attefted 
by more than two or three witncfles; and giv
ingorthodox believers the fatisfadtion of having 
their anchor tied to a threefold cord^ uobich is 
not eafily broken. Moft of the bible’s repetitions 
(or inculcation rather) teach us fomething or o- 
ther untaught before; and, as in Pharaoh's 
vifion, though both the ears and the kine fig- xH. 
nified the fame thing, yet Jofeph's interpreta-25, 51. 
tion fhows, that neither was fuperfluous; even 
thofe few, that teach us nothing elfe, teach us 
at leaft the importance (or Ibme other attri
bute,) of thofe repeated points we were taught 
before. And I fcruple not to compare theex- 
preffionsof the fcripture to a rofe, where though 
fo many leaves nearly refemble each other, 
there’s not one of them, but contributes to the 
beauty and perfedion of the flower.

The fixth Objection.
I Am not unacquainted with the Hp Keri^Of tmtra- 

and the 3’7)2 Cethib j nor the CZ’ILD Jlpfi dicHms 
Tikkum Soph’rtm in the old teftament: nor 
with the Varia LePliones (elpecially thofe ofp^^,^^j 
the Eaftern and Weftem Jews, as they are cal- fcripture. 
led) talcen notice of by modern criticks in the 
Hebrew text of the old, as well as in the Greek 
of the new teftament. 1 am not neither alto
gether a ftranger to the difficulties to be met 
with, in making good the citations we find 
made of divers texts of the former of thofe 
lacred inftruments in the latter : in which they 
feem not unfrequently to difier much from what 
we find extant in the ancient teftament, as to 
the words, and fometimes too as to the fenfe. 
(Thefe things, I fay, though by fome much 
urged againft the fcripture, I am not igno
rant of. But I think it not fit to confider 
them in this place ; not only, becaufe thofe, that 
are much bptter qualified for fuch a work than 
I, have done it already; but becaufe thefe ob- 
jedions relating rather to the truth or the au
thority, than to the ftyle of the fcripture, the 
nature of my prefent talk does not oblige me 
to examine them. Efpecially, fince I have 
already faid fomething of them, and may fay 
more, in what I write on the behalf of the 
Chriftian religion. And itis upon thefegrounds, 
Theophilus^ that I alfo decline at prefent the 
confideration of what is wont to be objeded, 
as if it there ’were a great many felf-contradi- 
dions.to be met with in the fcripture. Only 
I lhall in the mean time invite you to uke 
notice with^ me, that it is not oftentimes fo 
much the various afpeds of the texts, as the di
vers prepoITeffions and interefts of the expo
fitors, that make books fceiii replenilhed with 
interfering paffages and contradidions. For 
if once the theme treated of do highly con
cern pien’s interefts, let the book be as clear 
as it can, fubtile and engaged perfons on both 
fides, perufing it with foreftalled judgments 
of biaffed paffions, will be fure to wreft many 
paffages to countenance their prejudices, and 
ferve their ends, though they make the texts 
never fo fiercely fall out with one another, to 
reconcile them to their partial gloffcs. Of this 
I might produce an eminent inftance in Ai---
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Jlotle’5 phyfical writings, alledged by fo many 
diffenting fcdls of fehool-men to countenance 
their jarring opinions j the injured Stagyrite 
(employed as fecond by every one that quotes 
him) being by every fe<ft brought to fight with 
its antagonifts, and by them all to give battle 
to himfelf. Thus do the diffenting fefts of 
Mahometans quarrel as well about the fenfe of 
their Alcoran, as we do about that of our 
Bible ; and make the one as much a nofe of 
wax, as the Romifh catholicks fay we make 
the other. Which brings unto my mind, that 
not only the iJ'uOTOjjTai nva, the fome things bard 

2 Pet. iii. to be underftood in St. PauP& epiftles, but alfo 
16. the Xonrai the other fcriptures are by

St. Peter faid to be by the unlearned and unjta- 
lie wrefted to their own defirubtion. When a 
fober author finds an impartial reader, who 
takes his words in tlieir genuinely obvious ac- 
ception, wherever the context doth not ma
nifeftly force another on them, (in which then 
the reader acquiefees) the writer is eafily under
ftood. But when nimble and foreftalled wits 
perufe an author, not to fit down with his 
fenfe, but to make him fpeak theirs, (whether 
it be his own or no ;) and giving themfelves 
the pains and leifure of confidering all the 
poffible acceptions of a word or phrafe, and 
the liberty of pitching upon that which beft 
ferves their prefent turn, allow themfelves to 

. conclude, that becaufe it may fignify fo and 
fo elfewhere, therefore it does fb here: an au
thor muft be much warier than Homer and 
Virgil, whom AWiycwand jilexander Rofs have 
made evangelifts, to keep his words from be
ing tortured into a confeffion of what was 
never in his thoughts. And a very pregnant

the Style*^ the Holy Scriptures. n i
though (their grofs milapprehenfions of nu
merous other much lefs obfcure paflages will 
eafily perfuade us) they relilhed it not aright, 
yet would by no means forfike him for their 
mafter, becaufe, fays their fpokes-man, Peter, 
thou haft the words of eternal life, tU'i we be- 
lisve, and are fure, that thou art the Chrift, 
the Son of the living God : teaching us, with one 6S, 
grand and comprehenfive truth, to filence par
ticular fcruples. And one thing would not be 
unworthy our objedlors confidering ; that the 
truth and authority of the fcriptures, and con
fequently their not beingcontradidlory to them
felves, hath (aS w'e may elfewhere have occa
fion to manifeft more at large) been immemo- 
rially believed by the learnedett men in the 
world ; many of whom may be very reafonably 
fuppofed to have examined opinions without 
any other concern in their inquiries than that 
of not being deceived j or any other end than 
that of finding out the truth; and moft of 
whom, though by their feduloufnefs and their 
erudition they difeovered difficulties in the 
bible, that our quterifts could never have dream
ed of; yet did they all conclude the belief of 
the fcriptures grounded on as much reafon, as 
is confiftent with a due latitude for the exercife 
of faith: which poffibly needs fome dimnels 
or reluclancy in the underftanding, to b6 an 
acceptable virtue of the will; (faith and the . 
twilight feeming to agree in this property, 
that a mixture of darknefs is requifite to both ; 
with too refulgent alight, the one vanilhing into 
knowledge, as the other into day.) And now 
faith thus cafually prefents her felf in my way, 
it will, perhaps, not be impertinent to obferve, 

_ _ that Chrift often deals with new believers, as
inftance of this truth we may obferve in the- he is recorded to have done with fihathaniel; 
law of our land, whofe very end being to pre- ’ ’ ' .....................
vent or abolilh ftrifes; and which being writ
ten fo punftually and exprelly, and in fo pe
culiar and barbarous a ftyle (clogged with fu- 
pernumerary repetitions) that nothing but their 
being conducive to fo good an end could make 
it fupportable j is yet by mens concerned wits 
fo mifeonftrued and perverted, that not only 
in private mens cafes, we fee the judges fo 
puzzled, that fuits oftentimes out-laft luftres; 
but the prince’s party and the fulgetft’s kill, 
and execute one another; and (as charity 
tempts me to prefume) think they may do fo 
by the law, and do fo for the law. In this be
lief, that we often impute to the fcripture our 
own faults and deficiencies, the inftances of 
thofe anti-fcripturifts, I have converfed with, 
have very much confirmed me : though I have 
ftill efteemed, that the beft as well as the fhorteft 
way, is not to wrangle with them about every 
nicety, where thedefeat of their obje<5lions gives _ mentioned in the golpel, in whom our Saviour 27, 
us no viftory over their incredulity, and by 
but evidencing the fcripture’s not being either 
falfe or abfurd, can ferve but to juftify our 
reverence to them, not to impart it; but by 
folidly alTcrting the divine origination of the 
fcripture, reduce men to aferibe their feruples 
to the true caufe ; and perfuade us to the tem
per of the Apoftles, who, when Chrift had 
uttered a hard faying, which fo iinfettled many 
of his difciples, that they deferted him upon it j

for as when that guilelefs Ifraelite had acknow
ledged him the Meffias, upon the bare evi
dence of his havibg been difcerned by him 
under the fig-tree, our blefled Saviour tells 
him, Becaufe Ifaid unto tbee^ I faw thee under johni. 
the fig-tree, believefl thou ? Thou fhalt fee grea- 
ter things than thefe 5 (which in the next verfe 
he proceeds to mention ;) fo when men once 
have embraced the perfuafion of the fcripture’s 
being divinely infpired, that faith is thing fo 
acceptable to God, that he often difcovers to 
them, to confirm them in their belief, argu
ments miKh clearer than thofe that induced 
them to it; and convinces them of the reafon- 
ablenefs of having fubmitted their reafon to 
him that gave it them. And, (as if there 
were myfteries, in which faith doth more pro- 
fperoufiy make way for underftanding, than 
that is let awork to introduce faith,} it hap
pens to them, as it did to the two blind men Matth. ix.

firft required faith, and (having found that, 
he) then opened their eyes.

The feventh Objection.

From the (not long fince mentioned) fre
quent repetitions to be met with in the fcrip
ture, and from the unufual method, wherein 
the author of it has thought fit, that the di
vine truths and precepts Ihould be extant there, 
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112 Some Co N s I D E R A I o N s touching
divers have been pleafed to take occafion to 
criminate the bible, as if, its bulk confidered, 
it were but a barren book •, wherein inftrudi- 
ons are but fparingly fcattered, in comparifon 
of what is to be met with in divers other wri
tings, where repetitions are avoided, and more 
of ufeful matter is delivered in fewer words. 
And hence it is (fay thefe objedors) that ma
ny perfons unqueftionably religious chufe ra
ther to ftudy other books of devotion and mo
rality, as containing more full and inftrudive 
precepts of good life.

I Might anfwer this allegation by repre- 
fenting, that the feveral particulars, whereon the 
accufation is grounded, having been already 
examined by me, I need not fay any thing di- 
ftindly to this accumulative charge. But be
caufe I would not only defend my veneration 
for the fcripture, but perfuade it, I lhall on 
this occafion offer two or three things to con
fideration.

Although then the fcripture were lefs re- 
plenilhed with excellent doctrines, and were 
but, as well as the beft of other books, like 
mines, in the richeft of which the golden ore 
is mingled with ftore of precious materials, 
(and needs a laborious reparation from them ;) 
yet fure it would, like thofe mines, deferve to 
be carefully digged in: and it will become 
the grateful Chriftian’s zeal to imitate him in 
the parable, who having found a treafure hid 

Mat. xiii. in a field, ftuck at no price within his power, 
44- to purchafo the whole field for the treafure’s 

fake.
But, God be praifed, this is not the cafe; for 

it is only our ignorance, our lazinefs, or our 
indevotion, that keeps us from difeovering, 
that the fcripture is fo far from being, as the 
objedors would have it, a wildernefs or a bar
ren foil, that it may be much more fitly com
pared to that bleffed land of promife, which is 
fo often faid in fcripture to be flowing with 
milk and honey, things ufeful and delightful; 
if not to paradife irielf, of which, it is faid, 

Gen. iL 9. that there the Lord God made to grow euery tree, 
that is pleafani to the fight, and good for food •, 
the tree of life alfo in the midjl of the garden. 
And indeed, as the author of it was omnifeient, 
fo experience has taught, that he has fo much 
expreffed himfelf to be fo in the fcripture, that 
the more knowing its pious ftudiers have been, 
die greater ftore of excellent truths they have 
met with in it j the fcripture being indeed like 
heaven, where the better our eyes and telefcope? 
are, the more lights we difcover. And that 
this may not appear to be laid gratis, let us 
confider, that a book may be inftrudive as 

I well byteaching its readers fpeculative truths 
as pradical ones, and that Chriftians ought as 
well to know what God would have us think of and puniftiments, which he referves after death, 
him and his works, as what he would have for thofe, that conform to, or difobey his laws j 
them do. Now as it is paft queftion, that there 
are no fpeculative truths, of fo noble and eleva
ted a nature, as thofe that have God himfelf for 
their objed; fo there is no book, from whence 
there is fo much to be learned, as there is 
from the bible, of the nature, and even the 

I Pet i thoughts of God, and of thofe deep myfteries, 
12. into which, as I formerly noted from St. Peter,

the angels themfelves are greedy of prying. 
Nay, there is no other book whatfoever, that 
teaches us any thing at all, concerning divers 
of thefe fublime fubjeds, that may be fafely 
relied on, fave in what it is beholden to the 
fcripture for. So that we cannot without an 
extreme injury look upon that book as barren, 
which alone contains all thofe revealed truths, 
which are of fo noble and precious a nature, 
that we juftly prize the compofures of heathen 
philofophers, and other authors, for being in- 
riched with guefles at ibme few of them, 
though’much embarafled by the alloy, whereto 
the truths, conjedurally delivered, are made 
liable from the imperfections of writers, always 
fallible, and, for the moft part, in fome degree 
or other, adually erroneous. But of this more 
perchance elfewhere. Wherefore I ihall now 
add, that whereas thole we reafon with, are 
pleafed to prefer other books of morality and 
devotion before the fcripture, in reference to 
good life i they would probably be of another 
mind, if they duely confidered, that to en
gage men to live well and holily, there is ipuch 
more requifite, than barely to tell them, that 
they ought to do fo, and how they ihould do 
it. For fince to lead a life truly virtuous re
quires in many cafes, that we deny and over
come our natural appetites and inclinations, 
and requires alfo conftancy in a courfe, that is 
confeiTedly wont to be attended with many 
hardlhips and dangers j it is not fufficient, to en
gage a man to a good life, to give him precepts 
of it; which do not lb much (what is yet the 
main thing in this cafe) make men willing to 
conform to fuch precepts, as fuppoie them fo. 
And he, that can do no more, does far lefs 

‘than him, who, befides the rules of good life, 
prefents men the higheft, and the moft preva
lent motives to embrace piety and virtue, and 
the moft powerful dilTuafives from all that is 
wicked j by propofing to us fuch rewards and 
puniihments, and fatisfying us, that we ought, 
according as we behave ourfelves, to expert 
either the one or the other ; as to convince us, 
that we cannot be either wife or happy, but by 
being good, nor avoid the greateft of mifcries, 
but by avoiding vice. Now, as we lhall lee a- 
non, that as to the precepts of good life, the 
bible is not unfurniffied with them j fo as to 
that moft operative part of the way of teach
ing good life, the propofing of the moft pre
valent motives to good, and the moft power
ful dilTuafives from evil j not only no other 
book does, but no book not infpired, can per
form, in that kind, any thing near fo much as 
the fcripture alone. Since we have, not the 
lame reafon to believe any mere man, as we 
have to believe God, touching thofe rewards

thefe being matters, which (whatever philofo- 
phers and other learned men may have thought 
to the contrary) depend upon his free will, 
and confequentiy are not to be explicitely 
known but by his revelation s which he has 
not, that appears, vouchfafed us in any other 
book than the fcripture. And therefore it is 
not to be wondered at, that St. Paul Ihould 
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the St yle of the Holy Scriptures. uj
But though upon the fore-mentioned ac

counts alone, the fcripture would deferve to be 
looked upon as highly conducive to the pra- 
(ftice of piety, and virtue; yet it is far from 
being true, that it is deftitute of fuch moral 
documents, which it needs not, to deferve to 
be looked upon as a book very inftrudlive in 
reference to good life. For there being two 
forts of virtues requifite to an embracer of the 
gofpel, which have been conveniently enough 
called, for diftin£lion-fake, the one Chriftian, 
and the other moral or ethical; I fuppofe it 
will not be doubted, but that the rules ofthofe 
virtues, that are properly Chriftian, muft be 
fought for in tire fcripture, that being acknow
ledged by proteftants, to have fuch a fufficiency 
as to matters of meer revelation, (which re- 
ftridtion too many do inconfiderately enough 
leave out) that in matters of that nature, di
vines often do, and in many cafes may, argue 
negatively, as well as affirmatively from the 
fcripture ; which eafes us of many things ob
truded as duties, merely by its not, either ex- 
prelly, or by confequence, impofing them up
on us. So that as to things of this nature, there 
is fuch a fulnefs in that book, that oftentimes it 
fays much by faying nothing, and not only its 
expreffions but its filences are teaching, like 
a dial, in which the fliadow as well as the light 
informs us. Normuft we think, that the bible 
is deftitute of the beft fort of fuch precepts, 
exhortations, and dilTuafives, as we prize in 
ethical books; becaufe they are not expreffed 
and ranged in the bible, as they are wont to 
be in lyftematical compofures ; for not only 
there is extant in the fcripture, to them that 
know how to conftellate thofe lights, a very 
excellent body of moral precepts; but there are 
likewife fcattered the forcibleft motives to the 
feveral duties, and the moft retracing diffua- 
fives from the contrary vices. And truly, it 
hath long leffened my efteem of our heathen 
morals, that ethicks being but the dodlrine 
of regulating pur paffions, and directing our 
faculties, in order to the attainment of felicity, 
they have been hitherto handled by thofe, to 
whom the nature of the faculties ai^d paffions 
of the mind was but very little known : w here- 
as to the author of the fcripture morals, the 
frame and Iprings, and faculties of our fouls, 
being intuitively and moft perfeftly known, 
the moft proper and powerful ways of work
ing on them, cannot be unknown to him : 
and then certainly, one unacquainted with the

afcribe it to our Saviour Chrift, l^hat he had 
2 Tim. 1. brought life and immortality to light through 
JO. lhe gofpel. And whereas hope is that fpur, 

without which men do fcarce ever cheerfully 
underfake, and refolutely go through things, 
much lefs, difficult and dangerous than thofe, 
which a virtuous courfe of life is wont to ex- 
pofe men to, St. Peter makes a Chriftian’s 
higheft hope to depend upon a revealed truth, 
where he’gives thanks to God for having, ac- 

1 Pet. 1.5. cording to his abundant mercy, begot us to a 
lively hope^ by the refurreclion of Jefus Chrift 
from the dead. And what influence fuch a

, knowledge of God and Chrift, as, if we have it
at all, we muft owe to the fcripture, and fuch 
hopes and promifes, as none but God himfelf, 
or thofe he fends, can give a wary and intel
ligent perfon, may have upon good life, you 
may guefs by that other paffage of the fame 
Apoftle, where not only he mentions God’s 

t Pet.i. 5, having according to his divine power (or effi- 
4' cacy) given unto us all things, that pertain unto 

life andgodlinefs, through the knowledge of him, 
that hath called us to glory and virtue, but alfo 
immediately after fpeaks of our being made 
partakers of the divine nature, and efcaping the 
corruption, that is in the world through lufl; by 
thofe exceeding great and precious promifes, 
that are given of God unto us. So that al
though the fcripture did not exprefly give us 
fuch moral documents as ethical writers do, 
and taught us good life, but by acquainting us 
with what God has revealed in thofe writings 
concerning himfelf, and by convincingly pro
pofing to us thofe higheft inducements to em
brace a good, and ftiun an evil life, which 
(though reafon may perchance make fome weak 
and confufed gueffes at them,) revelation only 
can make examining men confidently depend 
upon; if, I fay, the fcripture did no more than 
thus engage us to refolve upon a good life, 
leaving us to derive the particular precepts of 
virtue from the inward didlates of the law 
of nature, and the exercife of our own reafon, 
(which two together may well teach us almoft 
as much as ethical books are wont to teach, of 
really and confiderably ufeful) the fcripture 
ought yet to be efteemed a moft inftrudive 
book in reference to good life. As in effedt we 
lee, that the writings of no philofopher or o- 
rator ever made any thing near fo many per
fons fo virtuous, as the new teftament, though 
but a pocket book, has been able to do; efpe
cially in thofe primitive ages of the church, 
when thofe that received that book were lefs • trade will be much lefs likely to mend a watch, 
diverted from ir, tlran fince they have been 
by the reading of others. The moon may in 
clear weather lend a gardener light enough to 
dig, and manure his orchard, and perhaps 
to prune his trees; but none will fay, that the 
moon does as much contribute to his labouring’ 
to produce fruit as the fun j fince this nobler 
planet not only affords him light to work by, 
and a comfortable warmth whilft he is work
ing, but animates him by the hopes he cherifhes 
upon the fun’s account, that in due feafon his 
diligence and toils lhall be rewarded. The ap
plication is too obvious to need to be infilled
on.

Vol. n.

that is out of order, than a watch-maker. And 
indeed, even in reference to that other fort of vir
tues, which are wont in the more confined fenfe 
pf the word to be called moral, there are I know 
not how many excellent notions and directions, 
relating to them, difperfed up and down in _ 
the fcripture ; though by reafon of their not 
being drawn up by themfelves, and of their 
being mingled with other matters, they are 
not fo readily taken notice of by, ordinary 
readers. Whereas, thofe ftudious perufers, 
that fearch the fcriptures with a due diligence 
and attention, are not only wont eafily enough 
to defcry the moral counfels and prefcriptions
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So^e Considerations touching
of four-footed beafts, and other objects of appe
tite, attended with a commanding invitation 
from heaven. Rife, Peter, kill, and Eat. So 
when God fends us from heaven in one volume, 
a, at .leaft virtual, collection of all thhfe di
vine truths and holy precepts, others fcatter- 
ingly and fparingly glean out of human books j 
the Chriftians cannot but prize a book fo com- 
p rehen five, which by making it fafe for him 
to ignore others, by fo merited an Antonomajia, 
wears the title of the book, (for fo the bible 
fignifies in Greek, as the Hebrews call it 
Mikra, which by excellence fignifies zvhaCs to 
be read.}------------- There are precepts enough ^^'"5 .
of virtue, and motives enough to conform to 
them, held forth in the bible, if the contents 
of that divine book were believed and con
fidered as they ought to be. It is a miftake 
to think, that a large fyftem of ethicks, diC- 
fefted according to the nice prefcriptions of 
logick, and methodically replenilhed with de
finitions, divifions, diftinftions, and fyllogifms, 
is requifite or fufficient to make men vir
tuous. Too many of our moralifts write, as 
if they thought virtue could be taught as 
eafily, and much in the fame way, as gram
mar ; and leaving our rational motives to vir
tue, and determents from vice, with other 
things, that have a genuine influence on the 
minds and manners of men, they fall to 
wrangle about the titles and precedences of 
the parts of ethical philofophy, and things ex- 
trinfecal enough to vice and virtue; they fpend 
more time in alTerting their method, than the 
prerogatives of virtue above vice; they feem 
more follicitous, how to order their chapters 
than their readers a<ftions ; and are more in- 
duftrious to imprefs their doftrine on our me
mories than our affeftions, and teach us bet
ter to dilpute ot our paffions than with them. 
Whereas, as the condition of a monarch, who 
is poflefled but of one kingdom or province, 
is preferable to that of a geographer, though 
he be able to difcourfe theorically of the di- 
menfions, filiation, and motion, or ftabi- 
lity of the whole terreftrial globe i to carve 
it into zones, climates and parallels, to enu
merate the various names and etymologies of 
its various regions, and give an account of 
the extent, the confines, the figure, the divi
fions, of all the dominions and provinces 
of it: fo the adlual pofleffion of one virtue 
is preferable ^to the bare fpeculative know
ledge of them all. Their mafter Arijiotle
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Ver. 15.

over-looked by the other readers; but take 
notice of many excellent documents, that are 
plainly enough intimated or hinted there to 
Knowing and diligent perufers, though not 
clearly and exprefiy enough to be found of 
thofe, that think them' not worth feeing.

Wherefore, as to thofe religious perfons 
mentioned in the laft propofed objetftion, I 
cannot but think, that by neglecting the 
fcripture for etheial compofures, or even books 
of devotion, they as well wrong themfelves 
as the fcripture; and therefore I fhall take 
leave to think the worfe, rather of the pradlice 
of the men, than of the book of God. Scarce 
any thing has given me a favourabler charadler 
of Luther, than his wifli, that all his books of 
devotion were burnt, when he once perceived, 
that the people’s fondnefs and over-valuation of 
them produced a negleft of the ftudy of the 
bible; to which you fhall find, Theophilus, 
that the beft of that nature being compared, 
are but (not to draw to our prefent purpofe 
that of Seneca to his mother; Paribus inter- 
vallis omnia divina ad omnibus humanis diftant} 
like the ftars compared to the fun, whofe e- 
manations confer on them their luftre, but 
whofe prefence drowns it. For though I deny 
not books of devotion a due degree of praife 
and ufefulnefs, yet I refufe them the Superlative 
degree of either; and fince the writers of the 
beft of that kind of compofures, either fteal 
their beft things from, or acknowledge that 
they borrowed them of the bible; I would 
not have Chriftians neglect the fountain for 
the ftreams, and unwifely, as well as unthank- 
fully, eledt to read God’s word, rather in any 
book than his own; in which, to encourage us 
to ftudy the precepts of a virtuous and holy 
life, we have fuch peculiar and encouraging 
invitations.---- Saint Paul feems to make it the
(end and the) refult of the feveral ufefulneffes 
he attributes to the fcripture. That it can make 
the man of God perfe A, thoroughly furnijhed unto 
all good works ; and is able, (as he fpeaks a 
little higher) Qo'plnM ek a-uln^ixv, to make us 
wife unto falvation. There are indeed many 
excellent inftrudtions given to us in other 
books; but they giving us diredions, only to
wards the attainment of the advantages, con>- 
veniences, and ornaments of life; the igno
rance of them only makes us mils thofe par
ticular ends, whereto they give addreffes, or 
whereof they facilitate our purfuits ; but the 
knowledge, whofe acquift, or neglect, im- _ 
ports endlefs joys or torments, we need feek • hath herein been more plain, and lefs pe- 
only from the fcripture : a Chriftian to under- 
ftand the duty of his faith and life, needing to 
underftand no other book than the bible; 
though indeed to underftand the bible well, 
it is ordinarily requifite, that a pretty number 
of other books be underftood. Chriftians then 
have reafon to ftudy moft that book, which 
underftood, all others are needlefs to falvation, 
and which ignored, they are infufficient. If

Aftsx.11 Saint Peter'^s, vifion had been a reality, he 
12,13. would fcarce, hungry as he was, have ranged 

abroad to hunt in this deCirt or that foreft for 
game, when he had a vefiel let down to him 
from heaven, containing in it’s felf all manner

dantick j who (by favour of his interpre
ters) hath hot been nice in the method of his 
ethicks. And indeed, but little theory is eflen- 
tially requifite to the being virtuous, provided 
it be duly underftood, and cordially put in 
praftice reafon and difcrction fufficing, ana
logically, to extend and apply it to the particu
lar ocdurrences of life j (which otherwife be
ing fo near infinite, as to be indefinite, are not 
fo eafily fpecifiable in rules:) as the view of the 
fingle pole-ftar directs the heedful pilot, in al
moft all the various courfes of navigation. And 
the lyftems of moralifts may (in this particular) 
not unfitly be compared to heaven, where 

there

    
 



the Style of the Holy Scriptures, ii^
to be much alike. What this writer compare., 
to one thing, that writer likens to another; 
thofc ungrateful perfons to God, that one re- 
fembles to fwine, who eat the acorns without 
ever looking up to the tree they fall from, 
another compares to cartel, that drink of the

there are luminaries and ftars obvious to all 
eyes, that diffu/e beams fufficient to light us 
in moft ways; and as I, that, with modem a- 
ftionomers, by an excellent telefcope, have be
held perilaps near a hundred ftars in the Pleia
des, where common eyes fee but fix; and have 
often difcerned in the milky-way, and other ft reams, without confidering what fountain 
pale parts of the firmament, numberlels little 
ftars generally unfeen, receive yet from heaven 
no more light ufeful to travel by, than other 
men enjoy : fo there are certain grand princi
ples and maxims in the cthicks, which both 
are generally confpicuous, and generally afford 
men much light and much diredlion; but the 
numerous little notions, (admit them truths) 
fnggefted by Icholarftiip to ethical writers, and 
by them to us, though the Speculation be not 
unpleafant, afford us very little peculiar light 
to guide our adions by. When I remember 
thofe ancient heroes, that have ennobled fecu- 
lar, and are ennobled by facred ftory, and 
■whofe examples fnggefted the precepts of vir
tue, before there were any written ones to con
form to; lam tempted to fay, that virtue was 
fcarce ever better pradifed, than whilft men 
had not yet talked of the definition of it: (as 
many an alchymift begs with rare notions of 
the nature of gold, which fills the coffers of 
merchants, that never faw mine nor furnace.) 
The grand precepts of morality are fruitful feeds, 
which, induftrioufly cultivated, will bring forth 
.fruits ftill affording other feeds. And as for 
the motives to pious, and diffuafions from finful 
practices, though out of the many voluminous 
books of morality, there may be divers col
lected, not extant in the bible; yet may a dex
trous reader find in that heavenly book many 
more invitations to virtue, and determents 
from vice, than moft men are aware of; and 
fome of them of an importance, that renders 
one of them as much more confiderable than 
many ordinary ones, as one fair pearl out of a 
jeweller’s ftiop out-values a /core of thofe little 
pearls, that druggifts fell by the ounce, or doth 
comprize many inferior inducements, (which 
wife men judge not of by tale, but value) as a 
piece doth twenty /hillings. And though hu
man authors do often in their parenetical trea- 
tiles allow themfelves to belavilh in ornaments, 
to expatiate into amplifications, and to drain 
common-places; yet whilft they want an in
timate admiffion, all thefe are too often unable 
to reform, I fay not thofe that read them, but 
even thofe that write them: whereas the ex
perience of the primitive and heroical ages of 
the church does glorioufly manifeft, that the 
inducements and diffuafives held forth in the 
bible, though deftitute of thofe embellilhments 
and advantages, where they are confcionably 
entertained, and ferioufly pondered, are fuffi
cient to raife virtue to a pitch philofophy durlt 
foarcely aim at. Nor indeed is the number 
great of pertinent and rational incitements, 
or determents, relating to virtue; and in dif
courfes, that have them for theme, how far fo
ever the bows may extend, yet generally the 
knot lies in a little compafs: and the analyfer, 
that fhall crack many of thofe compofures, hav
ing fever’d the lhells, lhall find their kernels
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they flow from ; thefe but prefent us leveral 
dreffes of virtue and vice, where though the 
novelty and variety of habit ferve to. engage 
attention in all, and want not influence (at leaft) 
upon eafy and flexible natures, yet in con- 
fiderate and difeerning perfons, they alter not 
much the notion, under which the qualities 
themfelves are entertained. Nor will fuch be 
apt to quarrel with the author of the fcripture; 
becaufe the motives and diffuafives extant there 
are many of them old and known, or frequent
ly repeated ; the efficacy of them being fo too. 
Were it not ftrange, a phyfician Ihould de
cline exhibiting of mithndate, becaufe it was 
a known medicine, and famous for its cures 
many ages fince ? Doth bread lefs nouri/h us, 
or is it lefs ufed, becaufe it was (as men fup- 
pofe) contemporary to Adam, and the moft 
common food of all nations in all ages ? And 
(as to the repetition of the fame allegation and 
inducements, as often as men’s condition re
turned to need them) the paucity of ponde
rous confiderations in the ethicks often necef*. 
fitating cither (difguifed perhaps, yet) repeti
tions of the fame, or the fubftitution of thofe, 
that muft be much inferior to be new ; fuch 
perfons as little admire, that reiterated employ
ment of the fame truths, as they would to fee 
a foldier ufe a fword, though be, and legi
ons many ages before him, have conftantly 
made moft ufe of that weapon ; or a general 
encourage his engaging foldiers by reprefenting 
to them honour, duty, fpoil, neceffity, and 
thofe other known topicks ufed by himfelf at 
the head of his army, as often as he had occa
fion to lead it on to fight. To all this I an) 
invited by this occafion to fubjoin, that upon 
the fcore of God’s being both an omnifcient 
fpirit and the fupreme law-giver to the whole 
creation, the fame truths, counfels, 'exhorta
tions, diffuafions, Ctfr. oftentimes have, and 
always ought to have, another-guefs efficacy 
and prevalence on a Chriftian reader, ^vhen he 
finds them in the fcripture, than if he Ihould 
meet with the fame in the books of heathen 
n7oralifts, though learned and eloquent. And 
certainly, thofe, that with fuch reverence read 
the writings of thofe great wits of antiquity, 
that have made the greateft difcoveries of 
truth, becaufe they believe them to have been 
endowed with very illuminated intelle<ftuals, 
ought to pay them, and a book publi/hed by 
an omnifcient enditer, a reverence fomewhat 
proportionate to thedifparity of their authors, 
fince men (as Plihu fpeaks in Job'} are but of 
yejterday, and know little or nothing. A wary 
perfon reads lhe wifeft atnhors, with a reflec
tion, that they may deceive him by being them
felves deceived ; and undergoes a double la
bour, the one in inveftigating the meaning, 
and the other in examining the truth of what 
they deliver: but in the bible, we are eafed of 
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Some Considerations touching
enjoined in the fcripture, my confcioufnefs to 
its being impofed by that father of fpirits., xii. 
(who has both right to enadt laws, which muft 
be therefore juft, becaufe he enafts them, and 
power to punifh the tranlgreffion of them, 
with no lefs than eternal death ;) I then leave 
roving, and fee where to caft anchor. I think 
it my part without difputing them to .obey his 
orders, and acquiefce more in that imperious 
aul©' «^ii, I'hus faith the Lord., than in a whole 
dialogue of Plato, or an epiftle of Seneca. I 
therefore love to build my ethicks (as well as 
my creed) upon the rock, and efteeming no
thing but the true, proper, and ftridl fenfe of 
the fcripture, (and what is convincingly dedu
cible from it) to be indifpenfably obligatory, 
either as (in matters of mere revelation) to faith 
or pradice ; it is no wonder, if I ftudy God’s 
will moft in that book, wherein alone I think 
it revealed ; and, truly, finding in my felf no 
motive more juftly prevalent to obedience, 
than his right to exadt it that requires it, few
men are more ready than I, in diftinguifhing 
what indeed God fays from what man would 
make him fay. And if I allow my felf fuc.h 
liberty to difcern the text from the glofs, in 
the writings of our vulgar interpreters, (of 
moft of whofe comments, for reafons profecu- 
ted into another paper, I am no great idolater) 
and even of the fathers of the church ; I hope 
I fhall not need to tell Lheophilas, that in all 
other moralifts I like the freedom to like or dif- 
approve, as upon examination my impartial- 
eft reafon relifties them, or that I frequently 
fear their harangues will hardly pals for de- 
monftrations, with thofe wary tefters, that 
like not to be cheated, fo much as into virtue, 

I but chufe to adl as rational or Chriftians, as 
well in relation to the inducements, as to 
nature of what they do.

Amongst the thirteen articles of
Jewifli creed, one acknowledges the very ex- 
preffions of the law (or pentateuch) to have 
been infpired by God. That faying of the 
Rabbins is not altogether fo hyperbolical, as 
a perfundfory reader would imagine, that upon 
each title of the law whole mountains (of doc
trine) hang. I fhall not mention, as any proof 
of this, the ftrange myfteries they fancy in the 
ftrange accenting of the ten commandments 
in the original, fince their foberer dodfors have 
in free difcourfe confefled to me, that it is as 
much a riddle to them as us. Nor fhall I in
fill; upon the Jews reducing the whole law 
to 613 precepts, affirmative and negative, 
according t^o the number of the letters of the 
decalogue; thereby infinuating, that all the 
laws, that regulate man’s duty, are vjrtually or 
redudlively comprized there. Although this 
Rabbinical notion, (not to call it whimfey,) 
be in fuch requeft among them, and fo known 
to th^fe, that are any thing converfant in Jewilh 
authors, that I have fofoetimes fufpedted, that 
the conceit entertained by fo many Chriftian, 
divines, that all the precepts, that relate to 
any part of the whole duty of man, are but 
juft confequences deducible from the deca
logue, had its rife thence. But I fhall not, 
as I faid, ground my opinion of the pregnant 

inftrudive-
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the latter of thefe troubles ; for if we find the 
fenfe of a text of fcripture, we cannot mifs a 
truth, being never deceived by that book, 
but when we deceive our felves by prefuming 
we underftand it, when indeed we do not. . I 
am otherwife affeded to find the vanity of the 
world proclaimed and depreciated by him, 
that enjoyed all the delights and glories of it, 
than when I meet with the fame truth from 
fome beggarly Cynick, that never was admit
ted to tafte thofe lufcious and bewitching plea- 
fures, and needs no great philofophy to de- 
fpife a world, he judges of by the fcant ftiare 
the narrownefs of his condition allows him of 
the joys of it, and of which (confequently) 
his criminations fliould as little move, as a 
blindman’sof a black-moor; whom though 
he may (perchance) truly ftyle ugly, yet he 
were of a fomewhat eafy faith, that fhould 
think her fo, barely upon the teftimony of fo 
incompetent a witnefs. Thus when God 
himfelf is pleafed to reveal, what is vice or vir
tue, fublime or defpicable, truth or falfhood, 
happinefs or mifery, I have another-guife ac- 
quiefcence in his decifions, than in the fame 
met with in an human author, who having ne- 
ceffarily frailties and paffions, is both obnoxi
ous to miftake, and capable to deceive. And 
therefore it is no wonder, that the' flighting of 
God’s diftates fhould receive an aggravation 
upon the fcore of their being his; as our Savi
our gave the precedency of the Ninivites con
verted by 'Jonah to them, that repented not at 

Mat. xii. preaching, becaufe he was a greater than 
42. Jonah. And therefore, though I have former

ly been no very negligent perufer of books of 
morality; yet knowing, that they have a 
pow^r but to perfuade, not to command, and 
that the penalties of fin or death are not infe- 
parably annexed to the difobedience of their 
prefcriptions, I confefs, I often find my felf 
but faintly wrought on by them. For I muft 
acknowledge, that frequently affuming the li
berty of queftioning the reafonablenefs of what 
human writers, ^whether phiiofophers or fa
thers) are pleafed to impofe upon us ; I find 
thofe fpecious and boafted allegations, the apo
thegms of the fages, theplacits of the phiiofo
phers, the examples of eminent perfons, the 
pretty fimilies, quaint allegories, and quick 
fentences of fine wits; I find all thefe topicks 
I fay, fuch two-edged weapons, that they are 
as well applicable to the fervice of falfhood, as 
of truth, and may by ready wits be brought 
equally to countenance contrary aflertions. Arid 
really, moft moralifts, except in thofe few du
ties, that nature herfelf hath fore-taught us, 
to a man, whofe reftlefs curiolity leads his en
quiries to all times and.nations, will appear 
little other than fencers with wit, (I mean thofe 
that have any ;) for each of thefe popular to
picks is fuch an ilnfolid or uncertain founda
tion, that one man can build a little on it, that 
an equally able antagonift may not with as fpe
cious probability overthrow; and I fear, moft 
of us have but too often found our corruptions 
fophifters enough to elude any fuch thing, that 
prefled that as a duty, which they had no mind 
we fhould perforin. But when 1 find any thing
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the Style of the Holy Scriptures,
rnftrudivenefs of the fcripture, upon fuch que- 
ftionable, not to fay altogether proof lefs, con
ceits. That which may better perfuade a con
fidering man, is, that befides thofe more re- 
fplendent and obvious truths, wherewith the 
fcriptures do evidently abound' there are ma
ny inftrudions exhibited, many truths afferted, 
many errors confuted, and many myfteries hin
ted, in the very expreffions of holy writ, to 
an inquifitive and concerned perufer, which a 
heedlefs vulgar reader is not wont to take no- 

Pfalm civ. tice of. God, who in the fcripture is faid to 
cover himfelf with light as with a garment, ju- 
ftifies that expreffionin the fcripture, where (as 
the firft words, that he is recorded to have ever 

Gen. i. 3. fpoken, were “UK ’H’ Yehi-or, Let there be
light) the very words and phrafes, that cloath 
the fenfe, are not alone emphatical, but often
times myfterious. The Apoftle affures us, 

Rom XV “^hatfoev'er things were ‘written, the old
4.

X.

22.

II7
the agenda. But I confider further, that both 
the matters and the expreffions made ufe of in 
the old teftament are fo very frequently, 
and, almoft upon all occafions, related to in 
the new, (as if the wifdom of God were like 
rivers and feas, that affed to flow in the fame 
channels themfelves had made before) that 
there is fcarce a page of the latter, to the bet
ter underftanding of which the ftudy of the 
former is not either abfolutely neceffary, or at 
leaft highly ufeful. Should God be pleafed 
to inftrud us, as he did Jonas, by the lhadow Jonah iv. 
of a weed, it were our duty to acquiefee: how^- 
much more then, when he vouchfafes to fpeak 
to us in almoft as glorious a manner as he did to 
Mofes -, in a fcripture, that hath fuch refem- 
blances to the fanduary, which contained the 
law of God, exhibited the mercy-feat, (the 
type of Chrift) and wherein the two golden 
cherubims, like the two precious and harmo- Exod.xxv. 

teftament, were “written for our learning-, but .-nious teftaments, looked towards one another, i6,i-,iS, 
yet, befides thofe many particular (entences of and both towards that mercy-feat, that typi-’9,20i2b 
the bible, that are not deftitute of inftrudions, fied theMeffias? We (hould therefore, not^^‘ 
there are fome fo pregnant with them, that we only with acquiefcence, but gratitude, look 
may eafily find this difference betwixt them and upon God’s having appointed the fcripture to 
human writings, that thofe firft mentioned 
contain more matter than words, and the other 
more words than matter. Nay, many of the 
very flowers of rhetorick growing there have 
(like the marygold, that in hot countries 
points at the fun) a virtue of hinting the ufe- 
fulleft and the fublimed truths; the bible be
ing in this like the tree of life, (flourilhing in 
the New Jerufalem) which not only afforded 

Rev xxii feafonable fruit, but of which the very lea’ues 
2. were for the healing of the nations. As for 

thofe, who have in this and the laft age made 
bold to depreciate the old teftament, by 
pretending, that to Chriftians the view is fuf
ficient -, I am at prefent apt to thjnk, that the 
dodrine of the gofpel, together with the light 
of nature, (which it excludes not} but rather 
fuppofes, contains all thofe duties, which are 
abfolutely neceffary to be perform’d by all 
Chriftians, in order to falvation. And that 
confequently, many divines, both Catholicks 
and Reformed, do inconfiderately enough prefs 
many things enaded in the old teftament, as laws 
properly fo call’d, which are not now, upon 
the (core of their being there enaded, obliga
tory to us Chriftians, nor perhaps ever were 
to any, but the Jews, and fome kind of Jewilh 
profelytes. But I think withal, that though it 
be hard to lhew, that any thing is a neceffary 
duty to Chriftians, in the fenfe above declared, 
if it cannot be lhewn to be fo, either by the 
new teftament, or the light of nature: yet 
not only there are many particulars relating to 
fuch duties, of which the old teftament ipay 
excellently affift us to give ourfelves a more di- 
ftind and explicite inftrudion, than is eafy to 
be colleded from the new -, but of the myfte
ries of our religion, there are many things de
liver’d more exprefly, or more fully, in fome 
paffages of the old teftament, than in any of 
the gofpel, as I could eafily evidence, if I 
thought it requifite. So that the ufe of it is 
very great, as to the credenda in divinity, 
though not perhaps abfolutely neceffary as to

Vol. II.

be the light, in which his fpirit regularly fhines 
upon his church fince the luminary is as well 
refulgent, as the choice of it his, whofe blef- 
fing can profper any means of grace, as with
out his bleffing no means of grace can profper.

And, Theophilus, fince among thofe, that 
are fo far mi (taken, as to poftpofe the ftudy 
of the bible to that of fome applauded books 
of morality and devotion, there are not want
ing divers' perfons, otherwife eminently reli
gious ; I hope you will eafily excufe me, if, 
for fear their example Ihould prove a tempta
tion to you, and add to the difcouragements 
you muft exped from the darknefs of fome 
texts, and the oppofition, that will be given 
you, efpecially at firft, by the grand enemy 
to the author and defign of the fcripture ; I 
venture to fuperadd to all that I have (aid al
ready, concerning thefe mens praftice, that it 
is not only a commendable, but a much more 
improving cuftom, than it is by many thought, 
to read daily and orderly fome fet portion or 
chapters of the bible ; and, not to defift from 
that pradice, though (as Naaman dipped him
felf fix times in Jordan, without being cured) Kings v. 
we (liould not perceive a fudden and fenfible 14. 
benefit accruing from it. For in difeafes (bo
dily or fpiritual) though the mouth be out of 
tafte, and cannot relifh what is taken in, yet 
wholefome aliments muft be eaten, and do ef- 
fedtivcly nourifli and ftrenghten, though they 
be then infipid, (perhaps bitter) to the diftem- 
pered palate. We muft, with the eunuch, 
read divers texts we underftand not, when we 
teadthem; and though, at firft, we be notAftsviii. 
able to penetrate thefenfes of fome portions of5°> ji- 
God’s word, we muft at leaft make our facul
ties as hofpitable to it as we can j and make 
our memories admit, and embrace it, till our 
underftandings be grown up to do the like : it * 
becoming the difciples of our Saviour, herein 
to imitate his holy mother, of whom it is 
written, that they (the bleffed virgin and her Luke ii. 
hufband) underjtood not the fayings, ‘which he'i°> 
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S:evcr.i^,fpake unto them,----------------- but his mother
£9 . kept all thefe fayings in her heart; and to
Jo in xiii. fpay. ygry well be, that, as our Sa

viour faid to Peter, What I do, thou knowejl 
not now, but thou Jhalt know hereafter : fo, 
by the welcome he difpofes you to give his 
word into your memory, he fays to you. What I 
fay, thou knoweji notnow -, but thou fhalt know 
hereafter: and the apoftle’s motive to hofpi- 

Heb. xiii. tality. Be not forgetful to entertain Jlrangers, 
for thereby fome have entertained angels un
awares, will, without being overftretched, take 
in the texts of fcripture we are unacquainted 
with. For we may eafily in them, entertain 

Gen xviii. with Abraham and Lot, greater guefts than we 
"" are aware of; and who, when their true con

dition appears, may recompence our entertain
ment of them, by ftiowering bleffings on us, 
and refcuing us from the company and deftiny 
of the wicked. And fure, if the Pagans laid 
up, with awful reverence, thofe dark and 
fquinting oracles, that came (at leaft many of 
them) from the prince of darknels, and father 
of lyes; we Ihould blufti to refufe attentive 
perufals, and lodging in our memories, to 
thofe xoj/ios ^MVTa, thofe lively oracles, thofe 

T« ©{?, oracles of God, who is the father 
of lights, and an effential truth that cannot 
lye. And the moft aenigmatical texts we meet 
with, which feem meant purpofely to pofe us, 
we may make ufeful admonitors of our weak- 
neffes, and take for welcome opportunities, 
to evince how great a reverence we pay God’s 
word, upon the fingle fcore of its being fo. 
Nor let thofe difturbances, with which the 
devil feldom fails to obftruft or difcourage our 
firft progrefs in a ftudy fo ruinous to his mali
cious ends upon us, deter us -, for thefe are 
commonly but the throws and ftrugglings of 
Chrift new-formed in us; or elfe like thofe 
horrid fits and outcries, which preceded the e- 
jeftion of that unclean fpirit mentioned in the 

Mar.i. 26. firft of Mark ; fuch parting ceremonies being 
not unufual to the diflodging devil; who when 
he finds himfelf upon the point of being ex

Rev. xii. pelled, hath great wrath, becaufe he knoweth 
12. he hath but a fort time. And thotigh the God 
Rom. xvi. of peace, however he will bruife Satan under 

your feet fhortly, fhould for a while try us even 
with defertion in the ftudy of the fcripture; 
let us not, for all that defert fo improving a 
ftudy, but refolutely perfevere in the conftant 
and faithful ufe of the means of grace: as the 
mdon, when fhe fuffers an eclipfe, forfakes not 
her orb or motion, but, by continuing her un
retarded courfe, regains the irradiations fhe 
was deprived of. We find the word of God 
compared to feed, (that deathlefs feed, by 

^lat. xiii. which Saint Peter faith, we are born again} 
s9,2.Ot^c. and that, we know, may feern, for a long time, 

as well dead as buried in the ground, and yet 
afterwards fpring and grow up into a plentiful 
harveft. Nor muft our proficiency any more 
difpenfc with us from the being converfant 

Pfal cxix fcripture, than our frailties : I will
p,/ never, (faith the Pfalmift) forget thy precepf, 

for with them thou hafi quickened me. And in
deed, the word of God is not to be ufed like 
activephyfick, takenonce, that it may not be

X.

and Gen. 
xix.

Acts vii.
58-
Rom.iii.2. 
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Some Considerations touching
taken again ; but’tis compared to food, whichiPct. ii. 2. 
indeed it is, of the foul; in which fenfe it 
be literally enough faid, man liveth 
by bread alone^ but by every word that ffcceedeth 
out of the mouth of God. Now as our having 
fed never fo well and heartily on excellent and 
nutritive meats yefterday, will not keep us 
from needing to eat again to-day, or to-morrow, 
and fo daily, as long as we continue in thefe 
ruinous cottages of clay fo in fpiritual refec- JqI, 
tions with full, without repeated meals, the 
foul will fcarcely thrive. And as, generally, 
the more healthy and lufty men are, the fre
quenter and ftronger appetites they have j fo 
the beft Chriftians, and (witnefs David) the 
greateft proficients in lcripture-knowledge,havc 
the keeneft ftomachs to this food of fouls ; and Tpofpij 
the vigoroufeft piety, by a defuetude and 
left of it, is fubjeft to faint and pine away. Not Athanaf. 
have we juft caufe to repine at an engage
ment to afliduity in the fcriptures; for there 
are not near fo many things, that will require, 
as there are that will deferve and recompence 
a ferious ftudy in a book, where both the ftrift 
fenfe and the circumftances, and expreffions 
that cloath it, are richly inftruftive: like that 
aromatical fruit, of which, not only the ker
nel is a nutmeg, but the very involving fkin 
is mace. This inexhaufted fulnefs occafioned 
that panegyrical precept of the Rabbies concern
ing the law; na ’bo ’IN I'SH’ nz'jisrj Pirk 
Turn it over, and again tnrn it over, for all is 
in it: concurrently to which, the Jew, that“^' 5* 
tranftates the Arabian apothegms into Hebrew, 
thus pronounces ; There -proceedeth not a true 
fentence out of the mouths of this world's wife 
men, that is not intimated in our law.

The ufefulnefs of divers texts is fuch, that 
we fliould not only have them in our pofleffion, 
but in a readinefs ; and as David, diftrefled by 
his mortal enemies, took Coliah'i fword from 
near the ejihod, to wear it whitheifoever he 
went; lb Chriftians, profecuted by ghoftly ene
mies, Ihould be diligent, not only to have an 
armory well furnilhed with fpiritual weapons, 
but to wear this fword of the fpirit always Ephcf. vi. 
by their fides, to ward and thruft with, upon 17. 
all occafions; without needing to depend 
upon any fuch thing as concordances, which 
often cannot be come by, and oftner, not 
foon enough to keep us from being foiled by 
the father, oj the champion of lyes. But now, 
to engage us to grow ready fcripturifts, it is 
not only true, that as the texts of the bible 
interchange; light with one another, and every 
new degree of fcripture-knowledge is not 
only an acquift of fo much, but an inftniment 
to acquire more; fo is that book a theme fo 
coftiprehenfive and fo fertile, that the laft hour 
of a Chriftian’s longeft and induftrioufeft life 
will ^ill leave undifcovered myfteries in it: 
this, I fay, is not only true, but it is alfo true, 
that the doftrines of it are of that importance, 
and find that oppofition in our depraved na
ture, that even thofe truths, that r^quirri but 
few perufals to be underftood, rtfquir^ many 
to be duly imprefled ; our prepofteroufly 
partial memories, being rarely like quick
filver, wherein nothing will fink but (that

pre-

    
 



pretloufeft of metals) gold; for that alone is 
heavier than the mercury. The word of Chrift 
muft. not be as a paffenger, or fparingly 
entertain&d in our minds, but muft dwell 
there, and that richly : and the word, which St. 
James pronounces able to fave our fouls, he 
defcribes as a graff, which muft not only be 
clofely embraced by that, wherein it is to 
fruftify, but muft continue there, to bring the 
flock and graff to (if I may fo fpeak) concor- 
porate. And indeed we are fo indifpofed to 
admit, and fb obnoxious to deface, religious 
impreflions, that we need, during our whole 
life, be converfant with the precepts of leading 
it pioufly.--------- But it is fcarce more faulty
in, than incident to, the froward nature of 
man, to be ever quarrelling with God’s method 
of profecuting his intentions •, and, (as if he 
were wifer than his Maker) to criminate his 
condutft in his difpenfations. Even that ex
cellent perlon, the glorioufeft of virgins, and 
of mothers, whom all ages muft defervedly

‘6.17, 
18, 19.

’ Pet. i.
12.

the Style of the Holy Scriptures. up
whofe malice ferved to fix them there, (the Mat, 
chief prieftsand fcrib^s themfelves) declared, 42- 
that on thofe terms they would believe on him. 
And though we are (but too) apt to fancy, 
that we fhould be won to our duty, if it were 
taught or prelfed in fuch or fuch a way ; yet 
we may be pleafed to remember, that it was 
one in hell, that would needs have another 
means than the fcripture, of having finners 
preached to ; and one in heaven, that refer- 
ing them to the fcripture, declared. That if\j<Ais. xvt. 
men heard not Mofes and the prophets, neither 51 
would they be perfuaded, though one rofe from 
the dead, to preach to them.

If I add reft what I write, not to fo intelli
gent a perfon as Theophilus, but to promifcu- 
ous readers, I Ihould add, to what I have faid 
of the feveral exceptions againft the fcripture, 
a cordial advice to all, whofe parts and leifure 
give them not a juft hope of being able folidly 
to vindicate it either to themfelves or others, to 
decline as much as they difcreetly can, the liften
ing to objedors or objeftions, of what fort, or 
under what difguife foever, againft that heavenly 
book ; efpecially, if propofed by plaufible and 
infinuafing wits. For it not being neceffary, 
(nor indeed poffible) for every private Chri
ftian, to know the opinions and reafons of all 
diffenters about the fcripture, (no more than 
for every traveller to be a geographer ;) nor 
requifite to the knowledge of the way to hea
ven, to know all thofe, in which they that 
mifs it, wander ; (as to learn the way from 
Dover to London, I need not learn thofe that 
lead not thither :) it is not prudent to run a 
very, probable hazard of difquieting one’s 
faith, and a not improbable one of fubverting 
it, only to gratify a needlefs curiofity; an 
itch, which we are delighted to have fcattered. 
but which is exafperated by being fb. And 
frequently, though your defign feem innocent, 
(as only to hear without believing, and pleafe 
your felf with fpmethingof wit and novelty ;) 
yet thofe converfations rarely enough prove 
harmlefs ; and (as too frequent and fad expe- 
riance proclaims) generally either abate a de
gree of your faith, or qualify fome ardor of 
your love, or leffen your reverence for that 
matchlels book, or put Ibme ftrange and dif
quieting fcruples into your thoughts, which it is 
much eafier to confute than to filence. Where
fore, as in infeftious times, when the plague 
reigns, phyficians ufe more ftriftly to forbid

Luke i.48. call Bleffed, incurred her divine fon’s reprehen- 
johnii. 3,fion, for an intimated offer to alter his pur- 

pofed method in difclofing himfelf. But God 
is too juft to himfelf, and too merciful to us, 
to degrade (as it were) his omnifcience fo 
far, as to fuffer himfelf to be fwayed againft the 
didates of it, by fuch purblind and perverfe 
tutors as we j his goodnefs concerns him too

. much in our inftrudion, to fuffer hini to let 
our fancies indite his word. To attain his 
own ends, he makes choice of his own means, 
and inftruments, without needing our pur
blind eyes in the eledion ; and what with un
fathomable wifdom he hath been pleafed to 
contrive for man’s inftrudion with a gracious, 
though often mif-underftood conftancy, he per- 
fifts in. He knows, that many, who are difpofed 
to cavil at the prefent contrivance or ftyle of 
fcripture, w’ould be apt to take exceptions at 
any other : for fome thing or other it muft 
neceffarily be ; and the unimaginable diver
fity of humours, judgments and prepoffeffions 
is fuch, that as thefe now fay, why thus, and 
not fo? others would,in cafe of alteration, be as 
ready to alk, why fo, • and not thus ? It is 
queftionable, whether the Ifraelites were great
er murmurers at Pharoah in Egypt, or at Mofes 

Mat. xi. in the defart : and the children complained of 
by their companions in the market-place have 
had either pofterity or predeceffors in all ages ; 
which have been ftill of the difpofition of thofe _ 
Jews, who imputed the more than prophets ‘the fmaller exceffes and inordinancies of diet, 
rigidnefs of virtue to the great enemy of that 
lovely quality ; and the greater than Solomon‘3 
condefcenfions to the vices he defigned them 
to deftroy. But the great phyfician of man
kind is too compaflionate and wife, to let his 
diftrafted patients prefcribe their own courfe of ' 
phyfick, or, to decline our fond and peevilh 
cavils, Ihuffle or difcompofc thofe myfterious 
and profound contrivances; whofe wifilom en
gages the attention, and exafts the wonders of 
thofe heavenly unclogged fpirits, that are fcarce 
more advantaged over us by their native abili- 
lities, than by the means they have of improv
ing them. And therefore, our Saviour re
filled to defeend from the crofs, though they.

and the ufe of meats of ill digeftion, of 
apt to breed any diftemper ; becaufe every 
petty fever becomes, through the malig
nity of the air, apt to turn into the plague : 
fo now, that anti-lcripturifm grows fo rife, and 
fpreads fo faft, I hope it will not appear un- 
feafonable to advife thofe, that tender the 
fafety and ferenity of their faith, to be more 
than ordinarily fhy of being too venturous of 
any books, or company, that may derogate 
from their veneration of the fcripture; becaufe 
by the predominant and contagious profanenels 
of the times, the leaft injurious opinions har
boured of it, are prone to degenerate into ir- 
religion. But I fear, you’ll think I preach.

The
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I 20 Some Co n siderations touching
if divers confiderations pertinent to that pur
pofe, among others, did not belong to fome of 
thofe enfuing parts of my difcourfe, wherein 
it is not the ftyle of the fcripture, hut other 
themes, that-are principally and direfUy treated 
of. Yet that you may be affifted to refer hi
ther fuch parts of the following difcourfe, as 
are applicable to the matter under confidera
tion, I fhall here take notice to you, that my 
anfwers to the objeftion above propofed may 
for the moft part be reduced to thefe five heads 
of argument.

First, That as to divers parts of the fcrip
ture, it was not requifite, that they Ihould be 
adorned with rhetorical embelifhments.

Next, That the bible feems to have much 
lefs eloquence than indeed it has, to thofe that 
read it only in tranllations, efpecially the vul
gar Latin verfion.

Thirdly, That by reafon of the differing 
notions feveral forts of men, efpecially of 
diftant nations and climates, have of elo
quence } many paffages, that are thought une- 
loquent by us, may appear excellently expref
fed to another part of mankind.

Fourthly, That there are in the fcripture 
a multitude of thofe texts, wherein the author 
thought fit to employ the ornaments of lan
guage, confpicuoufly adorned with fuch as a- 
gree even with our notions of eloquence.

And laftly, That it is very far from being 
confonant to experience, that the ftyle of the 
fcripture does make it unoperative upon the ge
nerality of its readers, if they be not faultily 
indifpofed to receive impreffions from it.

A s to the firft of thefe, having already a- 
bove declared, that there are many parts of 
fcripture, wherein it would have been impro
per to affedl eloquence i I am willing to fup
pofe, that you have not yet forgot what has 
been formerly faid ; and therefore, I am un
willing to detain you on this firft confidera
tion. Yet I cannot but on this occafion take 
notice to you, that we allow all forts of people 
expreffions proper and fitted to their feveral 
profeffions and themes. How many of us can 
dwell on lawyers, phyficians, and chymifts 
books; though oftentimes written in terms as 
harfh and as uncourtly, as if thofe rudenelTes 
were their defign ? And yet we can negledt and 
fcorn the fcripture, becaufe in fome palTages 
we there find the myfteries, and other matters 
of religion, delivered in a proper and theologi
cal ftyle. I remember Machiavel^ in the 
dedication of his famous Prince, after he had 
(not caufelefiy) acknowledged to Lorenzo de 
Medici, (to whom this book is addreffed) that 
he had not ftuffed it with lofty language, or big 
words, nor adorned it with any of thofe in-

at

the fcripture is fb unadorned with flow
ers of rhetorick, and fo deftitute of eloquence, 
that it is flat, and proves commonly ineffica
cious upon intelligent readers. Infomuch 
that divers great wits and great perfons, ef
pecially ftatefmen, do either defpife it, or 
negledt to ftudy it.’ And truly, the ftory is

The eighth andlajl Objection.

And now, Theophilus, I am arrived 
that part of this difcourfe, wherein it will be 
fit to examine the grand objeftion againft the 
ftyle of the fcripture, which, though a philo- 
fopher would not look upon it as the moft con
fiderable, is yet moft urged by many of its 
witty adverfaries ; efpecially fuch as are wont 
to exercife and gratify their fancy more than 
their reafon : the objeftion itfelf is this : ‘ That

c

c
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c
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famous of that cardinal, (who flouriflied in 
the laft age) that faid, that once indeed he 
had read the bible, but if he were to do 
fo again, it would lofe him all his Latinity. 
And amongft thofe great orators, (as they 
thought themfelves) who lived in the fame 
age and country that he did, the complaint 
was ordinary, that the reading of the bible un
taught them to the purity of the Roman lan
guage, and corrupted their Ciceronian ftyle. 
And I remember no obfcure prince, (though 
he lhall here be namelefs, becaufe for other 
qualities I honour him) in no obfcure company, 
dilputed with me one day an opinion about 
the ftyle of the fcripture, to which the cardinal’s 
fcorn was a compliment. I wilh thefe laucy 
expreffions were but outlandifli, and could not 
crofs thofe feas, that environ England; (which is 
not fo happily fever’d from the world’s vices, 
as from its continent,) this profane judging fo 
boldly that book, men lhall be judged by,’ be
ing, if not a native, yet at leaft a free denizon 
of England. For hot only it was one, that I 
am forty I can call our countryman, who is re
corded to have folemnly preferred one of the 
odes of Pindarus, before all the pfalms of 
David j but I could eafily add divers refemb- 
bling inftances, that I have my felf been trou- 
led to meet with, were it not that I fomewhat 
doubt, whether this kind of profane fayings 
be not as well fitter as worthier to be forgot
ten than remembered, and to be fupprelTed 
than divulged ; for (not to mention, that the 
recording of fuch enormities puts an ill com
pliment upon mankind) the fatisfaftion fome 
men’s curiofities receive by fuch relations, will 
fcarce account for the temptation it gives o- 
thers to imitate what they find fome have dar
ed. For there are fome fins, whofe grand de
terment is a kind of perfuafion, that they are 
too horrid to have been committed ' and fonie • veigling outward ornaments, ufual to other au- 
wifelegillators thought it better againftcertain thors in their writings; gives this account of 
crimes, to ufe the filence of the laws, than 
their threats. I lhall therefore, without any 
further mention of fcandalous particularities, 
take it for granted, that there have been, 
and are but too many witty difrelpefters of 
the fcripture. But as for the accufition it 
felf, which they are alledged to countenance, 
many defences might be here made againft it,

I

the pl^innefs of his ftyle, \Percbe io ho voluto, 
0 che veruna cofa la honori (la mia opera) o che 
folamenie la veritd della materia^ la gravitd 
del foggetto la faccia gratd\ that be thought fit, 
either that nothing at all Jhould recommend his 
work, or that onl^ the truth of the difcourfe and 
the dignity of the ftibjeSl fhould make it accept
able, and exaft its welcome. If a mere ftatef-

man.

    
 



the Style of the Holy Scriptures, 
than, writing to a prince, upon a mere civil 
theme, could reafonably talk thus; with how 
much more reafon may God expedl a welcom
ing entertainment for the leaft adorned parts of 
a book, of which the truth is a direft emana
tion from the effential and fupreme Truth, and 
of which the contents concern no left than man’s 
eternal happinefs or mifery ? And if our nice 
Italian criticks themfelves cannot, by the plain- 
nefs of Machiaver^ ftyle, nor the forbidding of 
his writings by the inquifition, be deterred 
from as affiduous as prohibited a ftudy of his 
books; what cxcufe will they one day have, 
that now make the unaffedfed ftyle of fcripture 
the foie excufe of their defpifing, (or at leaft 
negledling) that divine book ?

. , Secondly, As to the difadvantage the
fcripture receives by its not being read by thofe 

the eighth I now rcafon with, in its originals; though. I 
have faid fomething to it already, yet I muft 
now refume it into confideration, and reprefent, 
that it is no wonder they reverence not the bi
ble’s ftyle, as they ought, whilft they judge of 
that of an Hebrew book by their vulgar tranf
lation ; which (though fometimes caufelefly e- 
nough cenfured by divers proteftant divines, 
that would find it Jio eafy talk to make a better, 
yet) certainly is in many places ftrangely harfh 
and barbarous; and by a partial and unlucky 
affeftation of literality, miffeth the propriety 
both of the Hebrew fpeech, and of the Latin. 

■ And to adhere to the original words commonly 
injures its eloquence, and oftentimes fenfe ; 
rendering excellent expreffions in fuch ungrace
ful ones, as would probably fright readers 
from it, if it could not very well fpare fine 
language. So that to our prefent theme we may 
not ill apply that notable faying of Mirandula; 
Hebreei bibunt Jantes. Greed rivos, Latinipalu- 
des. The old French rhiming tranflation of 
Virgil makes not the JEneids much more e- 
loquent than Hopkins and Sternhold have made 
the pfalms : which fure being written by a 
perfon, who (fetting afide his infpiration) was 
both a traveller, a courtier, and a poet, muft 
at leaft be allowed to contain polifhed and 
fafliionable expreffions in their own language, 
how coarfely foever they have been mif-ren- 
dered in ours. What opinion the eaftern 
world hath of the fweet-finger of Ifrael, may 
appear, both by other hyperbolical fieftions they 
believe of him, (whom, with Mofes, Jefus and 
Mahomet, they reckon amongft the four great 
prophets) and by what Keffeeus, (the famed

Keffsus,
99- 

See PfaJ. 
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Ill
yet its' writers being Hebrews have chiefly 
conformed themfelves to the ftyle of the tranf- 
lators of the old teftament, (which whether*-, 
or no it conftitute what criticks of late fo dif- 
pute of under the name of Lingua, or Diale£lus 
Hellenijlica,^ I pretend not to define) and that 
of the apocryphal authors and other Jews wri
ting in the fame language ; who (except per
haps Jofepbus and Philo) wrote rather, if I may 
fb fpeak, an Hebrew than an Attick Greek ; 
or at leaft, in a dialedt, which (by reafon of 
their frequent references to the feptuagint’s 
verfion,) abounds, if not with Hebraifms, 
with expreffions obvious in Hebrew writings, 
and unfrequent in Greek ones, and fo relifhes 
much of the Hebraick ftyle : of which, as well 
in the new. as the old teftament, thofe we rea
fon with, being ftrangers to that primitive 
tongue, muft be incompetent judges; there 
being in the idiotifms of all languages pecu
liar graces, which (like thofe moft fubtil fpirits, 
which exhale in pouring effences out of one 
veffel into another) are loft in moft (efpecially 
if literal) tranflations; and the holy tongue be
ing that, which God himfelf made choice of to 
dignify with his expreffions, having divers 
whofe penetrancy is as little transfufible into 
any other as the fun’s dazling brightnefs, or 
the water of a diamond can be undetradringly 
painted ; and having divers words and phrafes, 
whofe pithinefs and copioufnefs none in de
rived (or other) languages can match. Some 
of the Hebrew conjugations, as thofe called 
Hiphil and Hitpael, give fignifications to verbs, 
which the want of anfwerable conjugations in 
weftern languages makes us unable to fill or 
equal without paraphrafes, which are very rare
ly fo comprehenftve as the original words. 
And (tohint this.upon the by) the ignorance, 
or not confidering of this one grammatical 
truth, hath kept men from fully underftanding 
divers paffages of the new teftament, wherein 
the Greek tongue’s .want of thofe conjugations 
hath made aftive, or intranfitive verbs, be ufed 
in a tranfitive or reciprocal fignification. Flow 
impertinently men’s ignorance of its originals 
may make them cenfure the fcripture, I had 
once occafion to take notice of, by finding a 
famous commentator accufing St. Pat^l of im
propriety of fpeech, in the beginning of that, 
which is commonly thought to be his firft 
epiftle to the Theffalonians, but by ths learned 
Grotius (in his paradoxes De Antichrijio.) not 
improbably efteemed to be his fecond: for 

Mahometan writer of the lives of the fathers) ‘whereas inftead of the Greek words dip' CfAuv 2 Thef i. 
relates concerning him i “Phat when David Jang S too xupw, which ours have right- S-
the praifes of God, the hills, and birds, and beajts ly Englifhed, from you founded out the word; 
therein accompanied him. Which grofs literal he found in his tranflation, a vobts diffamatus 
interpretation of figurative expreffions in the * " 
pfalms, and ofhispatlietical invitations to the in- ,in Greek, he would needs corredt him, for 
animate creatures to join with him in celebrating 
their common Creator, he feems to have bor
rowed from the Alcoran it felf*, where Maho
met brings God in faying, ‘ We reduced 
‘ the mountains to comply with him, who 
‘ fhould join with him in praifes morning and 
‘ evening; the birds alfo flock to him *, and 
‘ thefe are obfequious to him.’ And though 
the new teftament be not written in Hebrew,

Vol, II.

eft fermo-, not knowing Paul to have written

having written Diffamatus ejl inftead of Di- 
vulgatus ejl.

Thirdly, we may yet further confider, Hs third 
that as to many paffages of fcripture, accufed anjirer. 
of not appearing eloquent to European judges, 
it might be juftly reprefented, that the eaftern 
eloquence differs widely from theweftern. In 
thofe purer climates, where learning, that is 
here but a denizen, was a native, the moft

I i cherifhed
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Ahtne- 
dibn, E- 
dris, and 
ethers.

Surat. X.

Some Considerations touching
cherifhed and admired compofures of their 
wits, if judged by weftern rules of oratory, will 
be judged deftitute of it. Their dark and invol
ved fentences; their figurative and parabolical 
difcourfes; their abrupt and maimed way of 
expreffing themfelves, which often leaves much 
place to gueffes at the fenfe ; and their negleift 
of connetfting tranfitions, which often leaves 
us at a lofs for the method and coherency of 
what they write ; are qualities, that our rheto
ricians do not more generally diflike, than 
their praftice; yet being perhaps little left dis
parity in our opinions than in our ways of wri
ting i for their pens, (as if it were a prelage of 
the different changes the Jews and Greeks have 
made in point of religion) move from the right 
hand towards the left; ours (therein imitated 
by thofe of the Ethiopians) from the left to
wards the right ; fo that we think they write 
backwards, and they, that we do. Of this 
difference of the notions, that the eaftern and 
weftern colonies of the fons of Adam have har
boured concerning eloquence, I lhall need to 
mention but one inftance, that one is fo remark
able ; and that is the Alkoran. How much 
the Mahometan world boafts the eloquence of 
that book, can fcarce be unknown to thofe, that 
have (though but. a little) bulled their curio- 
ficy in that fort of inquiries. The ableft Ara
bian expofitors, and other authors, tell us, that 
all the wit and art of men and demons would 
be unable to hinder that book from being 
matchleft. Mahomet himfelf was lb proud of ons of the Chaldean fages, but enjoyed the di- 

S. 11, and it, that in Ibme paffages in it he defies its op- 
S- i;. pofers to equal one furat or feftion of it, and

feems to make its peerleffnefi an argument of its 
not being barely of human authority. And the 
Saracens, depreffed with their religion’s being 
deftitute of attefting miracles, will not fcruple to 
reply, that though there were no other * miracle 
to manifeft the excellency of their religion a- 
bove that taught by the prophets, yet the Al
koran it felf were fufficient, as being a lafting 
miracle that tranfeends all other miracles. How 
charming its eloquence may be in its original, I 
confefs my felf too unlkilful in the Arabick 
tongue, to be a competent judge; my other 
ftudies and diftradtions having made me for
get moft of the little knowledge I had once ac
quired of that flourilhing language. But though 
the Alkoran have ftolen too much from the 
bible, not to contain divers excellent things, 
(which is one inducement to me to cite it the 
oftener;) yet certainly, not only the ancient La
tin verfion of it, made by order of the abbot? 
Petrus Cluniacenfis, and publilhed in the laft 

J. Scali- 2ge, by the procurement of Bibliander, (and 
ger Epift. of which this is the grand critick ScaligePi

exclamation, Deum immortalem, quam inepta 
Hackfpan nulgaris ilia, quam habemus, interpretatio!) , 
in libro wouldfcarceby ourEuropeanoratorsbethought 
cuititu- fo much as of kin to eloquent: but the recent

tritiations I have feen of it in French, and (as 
Mohame- to divers of it, in) Latin, elaborated by great 
dis. fas- 2. fcholars, and accurate Arabicians, by making

it very conformable to its eaftern original, have
1

* - ' nihil f rseter felum ^mratnan {adduxijjit) fatis hoc foret adeximlam excellent!am fr^ra reliqaa, fra^hetit
addaxerimt: nam Ute tOirtKiiliim eft, quid in fecnla dar.-it fr^ emniLiU aliis mirMnlis, H. Hotting. Hift. Orient, patina eir~ 
citer 3co.

not fo rendered it, but that perfons', that jiKige 
of rhetorick by the rules of it current in thefe 
weftern parts of the world, would, inftead of 
extolling it for the fuperlative, not allow it the 
pofitive degree of eloquence ; would think the 
ftyle as deftitute of graces, as the theology of 
truth} and would pofiibly as much admire the 
Saracen admiration, as they do the book. And 
not only what I have feen of the eminent Eaft- 
Indians, is ftrangely incongruous to our notions 
of eloquence ; but what I have perufed of the 
famous Literati (as they call the learned men) of 
China, though written with great care by the 
authors, and (as it feems) tranftated with no 
Jefs by the knowing interpreters, would, to an 
ordinary European orator, appear rather ridi
culous than eloquent. But to content ourfelves 
with the examples we formerly leJeifted out of 
the lefs remote parts of the Eaft j fince NLaho- 
met., whole eloquence (almoft as proiperous as 
his fword) was able to bring credit and profe- 
Jytes even to fuch a religion as his fince Mofes, 
that lb celebrated legillator, bred up in the re
fining court, and all the famed wifdom of the 
Egyptians; fince Solomon, who had fuch in
communicable advantages to improve himfelf, 
and whole wifdom (efteemed capable to have 
governed more kingdoms than his had fubjcCls). 
the weftern world hath for fo many ages ad
mired, and the eaftern only not idolized ; and 
fince the prophet Daniel, whole promifing 
youth was not only cultivated by the inftrudti- •

viner tutorage of God’s fpirit, and whofe 
matjchlefs abilities preferredhim,from a captive, 
to be the chief as well of the Chaldean wife 
men, as the Median princes: fince thefe ap
plauded writers, I fay, whom the eaftern na
tions fo much and fo juftly admired, by ma
ny of our JLatinifts are not thought good wri
ters, becaufe of our differing notions of elo
quence j nay, if amongft Europeans themfelves, 
Cicero hath found many cenfurers, and a book 
hath been publilhed to prove, that Tully was 
not eloquent; may not we rationally enough 
fuppofe, that the Grecian and R,oman ftyle, a- 
mongft the eaftern writers, may not be much 
better reliflied than theirs is amongft us; and 
that conlequently, in thofe parts of the fcrip
ture, whofe eloquence is not obvious to us Eu
ropeans, the pretended want of eloquence may 
be but a differing and eaftern kind of it ? Spe
cially, if we tfonfider, that the ancienteft wri
ters in profe,now extant amongft us, were fcarce 
contemporary to the lateft writers of the old 
teftament j and yet that eloquence, the drefs 
of our-thoughts, like the drefs of our bo
dies, differs not only in feveral regions, but 
in feveral ages. And oftentimes in that, as in 
attire, what was lately falhionable, is now ri
diculous J and what now makes a man look 
like a courtier, may within thefe few luftres 
make *him look like an antick : though how 
purely it is the mode, that makes fuch things 
appear handfome or deformed, may be readily 
collefted from the viciflitudes obfervable in 

modes ;

    
 



the Style of the Holy Scriptures,
. modes i men by intervals relapfing into ob- 

folete fafhions. That there are great changes 
in that mode of writing men commonly miftake 
for eloquence, I lhall produce no lefs illuftrious 
a witnefslhan Seneca, who in his hundred and 
fourteenth cpiftle, (to omit other paffages in 
his works) not only proves it at large, but 
Ihows, that in fome ages, even the faulty 
ways of expreffion, confpired in by the wits 
of thofe times, have paffed for eloquence. 
The fcripture ftyle then, though it were not 
eloquent now, may have excellently fuited the 
genius of thofe times its feveral books were 
written in ; and have been very proper for 
thofe people it was primarily defigned to 
work upon. And if I would prefume to be 
paradoxical in a thing I fo little pretend Ikill 

^«/(wro»-in, as eloquence, I might further reprefent on
<
"'■(^’■^■^■ganical or inftrumental art, in order chiefly 

to perfuafion, or delight, its rules ought to 
be eftimated by their tendency, and commenfu- 
ratenefs to its rules ; and confequently, are to 
be conformed to by a wife-man, but fo far forth 
as he judgeth them feafonable and proper to 
pleafe or to perfuade: which when he fees, he pus nation, that has been fo long fettled in a 
can do better by declining them, than by 
pradbfing them, (as orators, like hunters, muft 
oftentimes leave the moft beaten paths, if they 
will not lofe their game,) he Ihould not fcruple 
to prefer the end to the means ; the fcope of 

. the artift, to what the fchools are pleafcd to 
call the fcope of the art; and to think it more 
eligible to fpeak powerfully, than to fpeak 
regularly.' And we may hence confider, that 
it may be fomewhat inconfiderate to judge of 
all eloquence, by the rules of it, that Cicero'3 
admirers impofe on us; and confound their 
fyftems of precepts with the art of rhetorick, 
as if they were equivalent, or of the fame ex
tent. For Cicero being reputed (and that de- 
fcrvedly) an eloquent man, and very fuccefs- 
ful in perfuading his thus and thus qualified 
hearers; divers, whofe modefty and defpair 
kept them from afpiring to more than imita
tion, obferving, that rullj often made ufe of 
fuch and fuch a contrivance, and fuch and fuch 
figurative forms of fpeaking, took the pains to 
reduce thofe obfervations into rules, which be
ing highly applauded by their fucceffors, and 
by them recruited with Ibme refembling rules 
drawn from the pradice of a few other orators, 
were afterwards compiled into an art, which 
as I deny not to be a great help to the imitation 
•of Tully and Demojihenes, or thofe others, from 
whofe ftrudlure and fafhions of fpeech fuch in- 
ftitutions have been drawn, fo I lhall no more 
take it for a complete fyftem of rhetorick, than 
any inftructions deducible from the journals of 
Solomon's Tarfhifh fleets, and from the Grecian 
and Roman fca-voyages, for the true and en
tire art of navigation. For if other perfons, 
cither by an endowment or improvement of 
nature, can find others equally, or more hap
py and powerful) or moving, (though never fo
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differing) ways of expreffing themfclves, they 
ought as little to be confined by the prefenp- 
tions acquiefced in before them, as Lolwnba^ 
thought himfelf obliged to be by the rules 
or praiftice of ancient navigators; whofe me
thods and voyages had he not boldly ventur
ed to vary from, and pafs beyond, how vaft; 
and rich a portion of the world bad his con
formity left undifeovered ! And on this occa
fion, Iheofthilus^ I muft mention one thing, 
that I have obferved, which perhaps you will not 
think either defpicable or impertinent j and it 
is, that though the people of China be efteemed 
the moft numerous, the moft flourilhing, and 
(very few, if'any, excepted) the moft civi
lized nation in the world; though amongft 
them the greateft part of preferments be at->- 
tainable by verbal learning j and though they 

ccrir.}i£ the this occafiou, that rhetorick being but an or-. have books in their language (how well writ
ten, I know not, having never read any of 
them) of almoft alt kind of liberal arts and 
fciences yet I find by the late traveller in 
China, that writ the Italian hiftory of that 
kingdom, and by other authors, that mention 
their literature, that this populous and ingeni-

flourifhing condition, and more than any o- 
ther people allows encouragements and re- 
compences to learned men, has not eared to 
receive rhetorick into the number of their arts 
and fciences ; prefuming, as one may gnel's, 
that the confining men’s expreffions to eftablifti 
rules would not be fo like to enable thole to 
exprefs themfelves eloquently, that nature has 
indifpofed to do fo, as to hinder others from 
expreffing themfelves as well, as, were they 
left to their full liberty, they would do. I will 
not fay, neverthelels, that our ftricf Ciceronian 
rules are crutches, that may be heijis to weak 
or lame fancies, but are clogs or burdens to 
found and active ones ; but this I obferve, that 
thefe Utopian laws of oratory are feldom ri<- 
goroully impofed by any, that publifli other 
books, that may be examined by them ; and 
that wifemen, as well in the Weft, as in the 
Eaft, will not eafily lofe good thoughts, 
or good expreffions, becaufe they are not re
ducible to them. And this I the rather prels, 
becaufe I have found but too many fo blindly 
fervile, as to imitate without diferetioh or re- 
ferve in applauded authors, as well the bad as 
the good i create fuch artifts errors rules of 
art i and make one man’s particular fancies, or 
perhaps failings, confining laws to others; and 
convey them as fuch to their fucceeders, who 
are afterwards bold to mif-name all unobfe- 
quioufnels to their incogitancy, prefumption : 
as Seneca * tells us of divers imperftdions of 
ftyle, which being familiar to Ibme one, who 
at that time hath the vogue for eloquence, are 
upon his fcore copied by his imitators, and 
by them taught to others ; as, (fays he) when 
Sallujl flourilhed, his ftyle made maimed and 
abrupt fentences, words furprifingly mif-pla- 
ced, and an obfcure brevity palsfor ornaments. 

And
* — Hitevitia anutaliqsusiniiucitt Jub/jut taw tltijaentia eft ; cateri imitantur, alter alter! traaMf. S‘C Salluffio tih 
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And indeed, it is not uneafy for any man to 
obferve the very weeds of cried up rhetoricians 
cried up for flowers of rhetorick. But having 
already wandered, perhaps, too far in this di- 
greffion, I lhall now conclude it j and though, 
fince, it is for the fcripture, and with its ene
mies that I am contending, I fhall venture to 
do it, with minding our cardinal, and thofe 
that fo undervalue the fcripture’s ways of ex- 
preffion, in comparifon of Tully's, becaufe his 
books do fo regularly exprefs the rules of elo
quence ; that it is no marvel they fhould find 
Cicero's writings to be fo conformable to their 
laws of art, whilft they frame thofe laws of 
art out of his writings.

But, Theophilus, I fear I have detained you 
too long in a digrelfion, whereinto I flipt but 
occafionally, which is not fo neceffary to my 
prefent argument, but that I am content you 
fhould look upon the paradox as any thing 
rather than an opinion or reafoning, whereon I 
lay any great ftrefs.

TAf fourth ’^he fourth place then let me reprefent to 
anfiner to you, that there are very few, if any books in 

the world, that are no more voluminous, in 
0 yvhich there is greater plenty of figurative ex-

preffions, than in the bible. Though this 
may feem ftrange, it is no more than may be 
made good by more than fome hundreds of 
inftances; there being few tropes or figures in 
rhetorick, of which numerous examples are 
not colleftible out of the expreffions of holy 
writ. I infift not upon this, becaufe a bare 
catalogue of the rhetorical paffages, I could 
enumerate, would too much fwell an effay; 
and I am informed, that tafk hath been al
ready profperoufly undertaken by abler pens. 
Wherefore I fhall now only fay, that the elo
quence of the fcripture hath been highly cele
brated by no fmall number of perfons, highly 
celebrated for eloquence j and that many, who 
thought themfelves as intelligent in oratory, 
as thofe that cenfure the fcriptuje, have fuf- 
pedled their own eloquence of infufficiency 
worthily to extol that of the prophet Eft^ ; 
and fome of them, (amongft whom I cannot 
but name that excellent prince of Mirandula, 

jylenaftc whom even the greateft rabbi of this age 
ftyjes the phoenix of his age) who after having 
unfatisfiedly travelled thorough all forts of 
human volumes, have refted and acquiefced 
only in thefe divine ones : which will not a 
little recommend the fcripture, fince we may 
apply to books what an excellent post fays of tapply to books what an excellent post fays 
miftrelTes j

jvfr.
Zft-

’Ti’j not that which firft we love.
But what dying we approve.

That we exprefs the higheft value of. 
indeed, the beft artifts making two 
of oratory ; the one, which confifts in the era- 
belilhments of our conceptions, and the o- 
ther, that confifts in the congruity of them to 
our defign and method, and the fuitable ac
commodation of them to the various circum
ftances confiderable in the matter, the fpeaker, 
and the hearers j this latter is peculiarly and 
inimitably pradtifed in the fcripture •, and as

much of the former (which is not only lefs con
fiderable, but is changeable and unagreed of,) 
as we have newly feen, is made ufe of, as is 
requifite to the author’s purpofes, and fo mani
feft, that delicacy or fmoothnefs never ceafes to 
be the property of his ftyle, but becaufe in 
fome cafes it would be incongruous to his de
fign. And where thefe verbal ornaments are 
fpared, they are not miffed; for as there are 
fome bodies fo well fhaped and fafiiioned, that 
any clothes become them much better than the 
moft fine and graceful would do ordinary 
(much more crooked or mif-fhapen) perfons ; 
fo there are writings, whofe matter and ftruc- 
ture are fuch, that the plaineft language can 
fcarce mif-become them fo, as to hinder them 
from eclipfing a trifling or ill-matched fubjedt 
with the Ipruceft and gaudieft expreffions, that 
can be lavifhed on it. But the truth is, that 
this florid eloquence is great in many texts, 
where it is not at all confpicuous, being hid
den in the matter j (as in rofes of diamonds, 
the jewels oftentimes keep us from minding 
the flower and the enamel ;) and appears not 
great, but becaufe it is not the greateft. Some 
famous writers have challenged Demofthenes 
and Cicero to compare with the prophet 
Efay ; in whom they have not only admired 
that lofty ftrain, which artifts have termed the 
fublime charadler, but even that harmonious 
difpofition and found of words, (I mean in 
their original) which the French prettily call,' 
la cadence des per io des.

Wherefore, Theophilus, whereas I have 
formerly acknowledged, that there are fome 
witty men, that fpeak very difrefpedlfully of 
the fcripture, I hope, that if you meet with any 

I fuch, you will confider, that it has among the 
wits as well celebrators, and admirers, as 
difregarders. And that you may think this 
defire of mine the more reafonable, be pleafed 
to confider with me, that there are divers 
things, wiiich ought to lelTen the authority of 
the difparagers of the fcripture, in the cafe 
under confideration.

For firft, how few of them, think you, are 
wont to read it in its originals; and how much 
a lefs number is there of thofe, who both know 

' and duly confider all thofe particulars repre- 
fented in the paft difcourfe on the behalf of the 
fcripture ftyle ? So that in a great many men 
of parts, their undervaluation of the fcripture 
proceeds not from their having great wits, 
but from their not having a competent infor
mation of what can be alledged for its jufti- 
cation.

But though we fhould fuppofe thofe we 
fpeak of not to want information, yet we may 
well fuppofe many of them hot to be free from 
vaAity and envy ; there fcarce being any fault 
fo incident to great wits, as the ambition of 
being thought ftill more and more fo, and the 
unwillingnefs, that any compofures but their 
own, or thofe they have a hand in, fhould be 
celebrated -, as if all praifes were injurious to 
them, that are given to any other. It need 
be no great wonder then, if fo excellent a 
book as the fcripture have, as well enviers, 
as admirers; and if there be divers, who 

cavil
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caVil at it, and, feem to undervalue it, out of 
a criminal fondnefs of the over-ambitioned 
title of a wit, v^ich they hope to acquire by 
unherding and keeping out of the road, and 
owning their being able to flight and difgrace 
that, which ib mjiny others reverence and vene
rate.

But thirdly, it is fufficiently notorious, 
that of the oppofers of the fcripture there is 
a great part, whofe vanity and envy, though 
no fmall faults, are not their greateft crimes; 
but who live lo dilTolutely and fcandaloufly, 
that the fufpicion cannot but be obvious, that 
fuch decry the fcripture for fear of being obli
ged (at leaft for meer fhame) to live more 
conformably to it. And that it w'ere no dan
der to affirm it to be their intereft, not their 
reafon, that makes them find fault with a book, 
that finds fo much fault with them ; and they 
who are fenfible of the truth of that of our Sa- 

John iii. viour, where he fays, 'That many love darknefs 
rather than light, becaufe their deeds are evil; 
and that be that doth evil, hateth the light, nei
ther cometh to light, left his deeds fhould be re
proved ; will not be much moved to find con- 
fcious malefadtors find fault with the ftatute- 
Ixiok, but will rather look upon thefe finners 
cenfures of the fcripture, as apologies they 
judge neceffary to palliate their fins, or as 
a<fts of revenge, for their being expofed in all 
their deformity to the eyes of the world, and 

• -of their own confciences, in the bible ; and 
confequently will be inclined to think, that 
their irreligious expreffions do rather fhew 
what they would have men believe of them, 
than what they believe of the fcripture, by 
feeming to flight which, they hope to have their 
vices imputed rather to a fuperiority of their 
reafon over that of others, than a fervitude of 
their reafon to their paffions.

X kng di- [Here I thought to pais on to another ar- 
but fto exprefs my felf in David's 

fhauenefi, words) While I was mufingy the fire burned, 
es it re- and my zeal for the fcripture, together with 

ftcharity it has taught me to exercife even 
towards its oppofers, fufFers me not, with either 
filence or languid refentments, to fee how 
much that incomparable book lofes of the 
opinion of lefs difcerning men, upon the ac
count of their difrefpedfs, who are (whether 
defervedly or not J looked upon as wits. And 
therefore to what I have reprefented to invali
date the authority of thefe few perfons, other- 
wife truly witty, that undervalue the fcripture, 
1 am obliged to add, that befides them, there 
is a number of thofe, that flight the fcripture, 
who are but looked upon as wits, without be
ing fuch indeed ; nay, who, many of them, 
would not be fo much as miftaken for fuch, 
but for the boldnefs they take to own flight- ’ 
ing of the fcripture, and to abufe the words 
of it to irreligious ienfes, and perhaps pafling 
from the impudence of perverting infpired 
expreffions, to deliver obfcene thoughts. But 
to knowing and lerious men, this prevaricating 
with the fcripture will neither difcredit it, nor 
much recommend the prophane prevaricator : 
for a book’s being capable of being fo mif-uled 

Vol. U.
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is too unavoidable to be a difparagement to it. 
Nor will any intelligent reader undervalue the 
charming poems of Virgil or of Ovid, becaufe, 
by ffiuffling and difguifing the expreffions, 
fome French writers have of late been pleafed 
out of rare pieces to compofe whole books of 
what they call. Vers Burlefques, defigned by 
their ridiculoufnefs to make their readers fpbrt; 
and on the other fide, to abufe difmembred 
words and paffages of any author to meanings 
he never dreamed of, is a thing fo eafy, that 
almoft any man may have the wit to talk at 
that prophane rate, that will but allow him
felf the faucinefs to do fo. And indeed ex
perience ffiews, that if this vice itfelf do not 
make its praftices fufpefted of the being ne- 
ceffitous of the quality they put it on to be 
thought mailers of, yet at leaft perfons intel
ligent and pious will not be apt to value any 
difcourfe as truly witty, that cannot pleafe 
the fancy without offending the confcience, 
and will never admire his plenty, that cannot 
make an entertainment, without furnifhingout 
the table with unclean meats and cdnlidering 
perfons will fcarce think it a demonftration of 
a man’s being a wit, that he will venture to be 
damned to be thought one. And that which 
aggravates thefe mens prophanenefs, and leaves 
them excufelefs in it, is, that there are few of 
thefc fools, (for fo the wife-man calls them) that 
make a mock of fin ; that have faid in their Pf xiv. 
hearts, that there is no Cod ; or that the fcrip
ture is not his word ; their difrefpedl to the 
fcripture Ipringing from their vanity, not their 
incredulity. They affeft fingularity, for want 
of any thing elfe than is Angular; and finding 
in themfelves ftrong defires of confpicuoufnefs, 
with fmall abilities to attain it, they are refol- 
ved with Erofiratus, that fired Diana's temple, 
to be talked of for having done fo, to acquire 
that confiderablenefs by their facrilege, which 
they muft delpair of from their parts. And in
deed there want not many, who have fo little 
wit, as to cry up all this fort *of people for 
great wits. And as withies, whilft they are 
found, grow unregarded trees, but when they 
once are rotten, Ihine in the night; fo many 
of thefe pretenders, whilft they were not very 
prophane, were (and that juftly) efteemed 
very dull ; bur now that their parts are abfo
lutely corrupted and perverted, they grovv" 
confpicuous, only becaufe they are grown de
praved. And I lhall make bold to continue 
the comparifon a little further, and obferve,

• that as this rotten wood ffiines but in the 
night j fo many of thefe pretenders pafs for 
wits but amongft them, that are not truly fo. 
For perfons really knowing can eafily diftin- 
guifli betwixt that, which exadls the title of wit 
frotn our judgments, and that which but ap
pears fuch to our corruptions. And how often 
the difcourfe we cenfure is of the latter fort, 
they need not be informed, that have obferved, 
how many will talk very acceptably in deroga
tion of religion, whom, upon other fubjeCts, 
their partialleft friends acknowledge very dull« 
and who are taken notice of for perfons that 
feldom fay any thing well, but what it is ill 
to fay. And queftionlefs, there is no fmall 
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number of thefe fcorners, whofe cenfures of 
the fcripture’s ftyle are little lefs guilty of pre- 
fumption than profancnefs. I have of late years 
met with divers fuch vain pretenders, who 
bluih not to talk of rhetorick more magifteri- 
ally than Arijiatle or Tully would ; and fuper- 
cilioufly to deride, in comparifon of their own 
writings, and theirs who write like them, not 
the bible only, but the moft venerated au
thors of antiquity ; and, to ufe Afaph'z words; 

PC k'xiii. They fpeak lofiily, they fet their tnouth againft
■ the heavens, an'i their tengue walketh thorough 

the earth: they fpeak arrogantly and cenfo- 
rioufly both of God and men; whilft them
felves oftentimes underftand no tongue but 
their mother’s ; and are ftrangers enough to 
rhetorick,'not to know the difterence betwixt 
a trope and a figure, betwixt a profopopoeia and 
a metaphor, or betwixt a climax and a meto
nymy. Nor is our wonder like to ceafe, to 
find thefe tranfeendent wits, (as they are pleat 
ed to think themfelves,) fo undervalue the 
fcripture, by confidering the rare compofures 
they defpife it for ; thefe being commonly no 
other than fome drunken fong or paltry epi
gram, fome fawning love-letter, or fome fuch 
other flalhy trifle, that doth much more argue 
a deprelfed foul, than an elevated fancy. Some 
of thefe gallants by their tavern fongs ufe the 
mufes like anchovies, only to entice men to 
drink : another with more folemnity and ap- 
plaufe makes the mufes (what the French call) 
the confidents of his amours, proftitutes his 
wit to evince and celebrate the defeat of his 
reafon, and never confidering how apt felf- 
love makes us to magnify any thing that mag
nifies us, is proud to have wit aferibed him by 
as bribed as incompetent judges of it; and 
takes it for as high a proof as defirable a fruit 
of eloquence, to perfuade a vain miftrefs, that 
file is handfome and adored, to whom it were 
eloquence indeed to be able to perfuade the 
contrary. Divers of the Jews are wont to 
mention the names of deceafed finners, with 
that brand taken out of the Proverbs, May 
the name of the wicked rot; but as the fil- 
thieft fwine after their death are faked, and 
the gammons made of their flefli are ferved in, 
all ftuck with bays; fo ^livers, that have lived 
notorious Epicures, have too often, after their 
death, not only their names faked (not to fay 
embalmed) with flattering epitaphs, and (I 
wifh, feldomer, as flattering) funeral fermons j 
but have their drunken or luftful rhimes ex
tolled with fuch elegies by their furviving re-' ing, (that is, in moft readers) fancy being the 
fembiers, that not only good Chriftians, but 
good poets cannot but grieve and blufii, thus
to fee bays, that fhould be appropriated to, and therefore, though I dare not fay, that it; requires 
crown that heavenly gift called poetry, when no great parts for thofe to write high and accept- 
mindful of its dignity and extraftion, it in- . able 'compliments, that think nothing fit to be 
dears to us by our fancies truths, that fhould 
have an influence on our affeftions, (by cloath- 
ing excellent thoughts in fuitable and winning 
drefles) proftituted and degraded to make 
wreaths for thofe, who have no better title to 
them, than a few fenfual rhimes, where the 
diftates erf" Horace are as little conformed to, 
as the example of Dmid; and the laws of the 
art little lefs violated than thofe of religion.

I

It is pleafant to obferve, in how many of fuch 
copies of verfes, the themes appear to have 
been made to the conceits, tnot the conceits 
for the themes ; how often the words are not 
fo properly the clothes of the matter, as the 
matter the ftufnng of the words; how frequent
ly fublirne nonfenfe pafles for fublime wit j 
and (though, according to my notion of it, 
that is indeed true wit, which it is more eafy 
to underftand, than it is not to admire it) how 
commonly confufed notions, and abortive or 
unliked conceptions, are in exotick language, 
or ambiguous expreffions, expofed to the un
certain adoption of the courteous reader; which 
the writers are emboldened to expe£l favour
able, by finding men once thought (whether 
defervedly or otherwife) lofty wits, to have 
fo often the luck of parrots, and of thofe that 
talk in their fieep, who are not feldom under
ftood by others, when they do not underftand 
themfelves. And very much of kin to their 
verfes is their profe. For though I am far 
from denying, that thofe, that have ftore of wit, 
may exprefs fome of it in an addrefs to a great 
man, or in writing to a miftrefs ; yet as for 
fuch prophane perfons I am now fpeaking of, 
who rather would be thought wits, than are 
fo, it is eafy to difcern, that very many of 
their almoft as much flattered as flattering let
ters of love and compliment are but prologues 
to, and paraphrafes of the fubfeription, (your 
humble fervant.) Though love be univerfally 
thought to make the fancy foar, (lovers like ced
ed pidgeons flying the higher for having been 
blinded) and though even the wifer obferve, 
that, like war, which is wont as well to raife 
foldiers of fortune, as to ruin men of fortune, 
love warms and elevates lelTer wits, though it 
too often infatuate the great ones: yet a witty 
lady did not fcruple to fay frequently, that give 
her but leave to bar half a fcore words, and, 
lhe would undertake to fpoil all the fine let
ters of our* amorous gallants. I applaud not 
the feverity of this lady, and think her chal
lenge rqliffies as much of vanity as fkill ; but 
yet, to exprefs the fenfe of thefe few words, 
[I defire you Ihould think I can write well, 
am a civil perfon, and your humble fervant,] 
being the drift and fubftance of moft of thefe 
ceremonial papers ; thefe (oftentimes as te
dious as fervile) amplificators, with all their 
empty multiplicity of fine words, do but, like 
market-peoplq, pay a piece in twenty Ihillings. 
In wits not blelfed with folid reafon and learn-

predominant faculty, makes them relifh thofe 
writings moft,where fancy unrivalled reigns. And

endeavoured in compliments, but to make them 
acceptable by making them high enough (flat
tery and prophanenefs feeming in fuch compo
fures what fpots are in leopards, blcmiflres, that 
make a great part of their beauty) or for a flat
terer to perfuade thofe vain perfons, that will 
readily believe a man, even when he doth not 
believe himfelf: yet fure it gives much latitude 
and liberty to a writer, not to be obliged to 

believe
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believe what he fays, not fay but what he 
thinks either will be or ought to be believed. 
And truely, they that exercife their pens on 
either fprt of themes (I mean thofe that re
quire only new or pleafing fancies, and fmooth 
language, and thofe that require learning and 
knowledge pertinently and handfomely ex- 
preft) do, I doubt not, find it much Icls dif
ficult for writers to delight, where they pro- 
pofe themfelves no higher end, and fcruple at 
nothing they judge conducible to that inferior 
one; than to pleafe, where to do fo is but a 
fubordinate end, which men allow not them
felves, neither the ufe of all proper means to at
tain. Nor do I queftion but fuch perfons find it 
far more eafy to write acceptably on fubjedls, 
where they are not tied to fpeak either reafon 
or truth; than to write well on a theme, where 
men are confined to write nothing but what 
they judge ufeful, and what they can make 
good, as confidering that they may be called 
to account by men for what they publifh, if 
not by God, both for their own time and that 
of their readers. And indeed, when I com
pare the moft applauded trifles of thefe un- 
defvaluers of the fcripture ftyle, with the ce
lebrating difcourfes of it extant in rhe learned 
writings of St. Auftin, St. Hierom, Tertullian, 
Ijibiantius, Chryfoftom, Mirandula, and o- 
thers, whole penetrant and powerful argu- 

Tudg XV defeat not God’s enemies, as Samfon did 
J J. the Philiftines, with a jaw-bone of an afs, nor 
Judg. iii. as Shamgar with an ox-goad, (I mean with 
3’^. . blunt and delpicable weapons) but as Elias did,

° ' with fire from heaven ; and whole apologetical 
defences of the fpiritual ferufalem are glittering 
and folid, as the wall of the heavenly Hieru- 

Rev xxi defcribed to be of jaljier, and the foun
dations of the wallgarnijhed with all manner of 
precious fiones : when I compare, I fay, the 
compofures of our frothy cenfurers with thofe of 
the facred orators ; methinks I difcern fuch 
a difference betwixt them, as I have obferved 
betwixt thofe juftly admired ftatues I have 
feen in the Capitol, and the larger fort of babies 
that we find in the exchange. For the former, 
befides their vaftnels, are fo recommended by 
the worth and permanency of their matter, 
the excellency of their workmanlhip, and 
the noblenels of what they reprefent, that 
they are moft prized by the beft artifts, and 
time is not only unable to confume them, 
but ftill increafes mens value of them; 
whereas the latter are little trifles, fcarce 
welcome to any but children in underftand
ing, and admired only for a gaudy effemi
nate drefs, which will quickly either befullied 
or worn out; and a falhionablenels which 
within a Ihort while will perhaps be ridiculous. 
But fuppofing at length, that the profane 
afpirer fhould be fb lucky, or fo fuccefsful, 
(for happy I cannot think it) as to attain the 
fo criminally courted notednels, yet will he 
have no great caufe to boaft the purchafe, when 
he ferioufly confiders, that the devil, who re
duces other finners like men, with current coin 
or fparkling jewels, (fomething that either ad
vantages their interefts, or delights their fen- 
fes;) hath enveigled him, like a child, with a
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whiftle; a trifle that only pleafes with a tran- 
fient and empty found ; and, that fame is a 
blefling only in relation to the qualities, and 
the perfons that give it, fince otherwife the 
tormented prince of devils himfelf were as 
happy as he is miferable j and famoufiiefs un
attended with endearing caiiles is a quality fo 
undefirable, that even infamy and folly can 
confer it; as Z/cwaj is little lefs talked of 
than Homer; the unjuft Pilate is more famous 
than Arijlides the juft j and Barabbas his name 
is fignally recorded in fcripture, whereas the 
penitent thief is left unmentioned. And fore 
the higheft favours, that applaufe can impart, 
and the being- (though never fo loudly) cried 
up for a wit, will hardly fo repair the punifli- 
ment of prophanenefs, but that its wretched 
fufferer will find but fmall fatisfaftion in hav
ing his name celebrated in other books, whilft 
it is blotted out of that of life. And as for 
thofe (you know who I mean) that afpiring 
to pofthume glory, endeavour to acquire it by 
irreligious writings deftinatcd not to fee the 
light, till their authors be gone to the region of 
darknefs; I cannot but admire to fee an am
bition, that projeds beyond the grave, ftep 
fhort of heaven j and cannot but think thole 
wits the greateft fools, who, to tempt praifes 
they lhall never hear, provide themfelves tor
ments that they lhall ever feel. For though 
prophanenefs, by thofe that are guilty of it, be 
too often thought but a fmall fin, becaufe they 
look upon it but as a verbal one; yet I could 
eafily reprefent it under another notion, if I 
would here repeat what I have difeourfed, 
touching indulgence to reputedly fmall and 
verbal fin in another paper, from which 
though I will not now tranferibe any thing, yet 
I cannot but wilh it were well confidered, how 
affronting fpeeches concerning God’s word are 
like to be looked upon in that great day, when 
(to borrow Sr, f tide’s terms) the Lord fiall ver. 
come with ten thoufands of his faints, to ry- >4> i5- 
eeute judgment upon all, and to convince all 
that are ungodly among them, (not only) of all 
their ungodly deeds, which they have ungodlily 
committed, (but) alfo of all their hard fpeeches, 
which ungodly /inners have fpoken againjt him.
And indeed thefe prefumed peccadillos, though 
oftentimes in health and profperity they ap
pear not to us to blemifh much our confciences, 
yet when in our diftrelTes, or at the approaches 
of death, God comes, as the prophet fpeaks, 
to fear ch men's hearts as it were with candles, Ze ph. i. 
and punifh the men that are fettled upon their ib
ices, (which whilft a liquor is, it may look 
clear, and be taken for defecated, but a littje 
agitation of the veflel ftrait makes it troubled, 
and muddy;) they appear in a terrifying form, 

profane • For as paper written upon with juice of lemons
may wear white, (the livery of innocence) 
whilft it is kept from the fire; but being held 
to it, black lines do prefently appear: lb out 
of many confciences, that feem clear in pro
fperity, the fire of adverfity draws out the la
tent blacknefles, and itiakes us read things un- 
difeerned there before. And’qucftio*nlcfs, if, 
as the fcripture informs u.s, there are fins, Gcn.xviii. 
whofe cry is able to reach hecrcen-, fo loud a 21. 

crime
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pradtife it, I lhall recommend the latter half of 
the epiftle of fude-, which, though it feem pro
perly to relate to the Gnofticks, or Carpocrati- 
ans of his time, will deferve a trembling at
tention from thofe that revive the fins there 
condemned, in ours; and who would do well, 
by feafonably confidering the fate there threat- 
ned to their predeceffors, to tremble at their 
crime. But for fear of lofing it, I lhall not 
fpend more time in endeavouring to difabufe 
our fcorners; whom I Ihould have left to the 
quiet enjoyment of their unenvied felf-admira- 
tion, had nor their defpifing the fcripture, up
on a prefumption of their own matchiefs v/it, 
(like feroboam, that forfook that incomparable 
ftrudlure, the temple, where God did fo glori- 
oufiy and peculiarly manifeft himfelf to men, j Kin^j 
to worlhip calves of his own making,) engaged xii. 28, 
me, in conformity to the wife man’s counfelS^- 
in fuch cafes, to anfwer the fool according to his Proverbs 
folly, left he be “wife in his own conceit. For my*’'”* 5- 
reproofs are addreffed to thofe called wits, but 
as they are traducers and undervaluers of the 
fcripture, not as they either pretend to, or en
joy, a quality, which I have the juftice to e- 
fteem, though not the happinefs to poffefs ; 
and which my value for it, and my charity for 
men, makes me troubled to fee arrogated by • up. 
many that want it, and by too many, that have pendtx tt 
proftituted it to gratify other people’s pride, 
or theirown lulls. How * much happier 
it for perfons of choice parts to employ them,orte firt 
as Bezaleel and Aholiab did theirs, in working wn'/ men 
for the fanduary -, in afferting the embelifhing^® 
divinity? The rtruefture will not alone deferve 
the Ikilfulleft hand, hut though it rejedl notphaneneft 
goat’s hair, and coloured badger’s fkins, will’/ 
admit not only purple and fine twined linen, Exod, 
out gold, filver and precious ftones; the rich- **“*• 
eft ornaments, that learning and eloquence can 
grace theology with, being not only merited 
by that heavenly fubjedl, but being applicable 
to it, as mbeh to their own advantage as to 
that of their theme. We fee how ambitious 
men are, to leave a good name behind them, 
and appear in the habit of virtue to their own 
after tims : wutnefs the artifices and hypocri- 
fy men generally veil or difguife their fins 
with; and the flattering epitaphs, with which 
fo many vicious perfons endeavour to convey 
themfelves to the good opinion of pofterity. 
Now they that write pioufly, as well as hand- 
fomely, have jhe advantage of getting them
felves the reputation as well of virtuous as of 
able men, and befides that double recompence 
may expedl a third (tranfeending both) in hea
ven, where they that (in the true fcripture- 
fenfe) be "wife, Jhall fhine as the brigl^tnefs of03.n. xii. 
the firmament, and they that turn many to righ~

It is 
the general complaint and grief of perfons tru
ly zealous, that there are many more wits and 
grandees now-a-days, who, by perverting 
God’s gifts to the fervice of idols (of pride or 
pleafure) of their own fetting up, refemble the 
degenerate Jewilh church, of whom God com
plains by Hofea, that fhe did not know, that he HqC ji. 8. 
gave her the corn and •wine and oil, and multi
plied herfilver and her gold, which they prepared 

for
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Clime as the prophanenefs I am now Ipeak- 
ing of, is likely to do more than whifper 
there ; cfpjcci-cilly, fince it is much to be fear- 

i Pet. iii. ed, that many of thefe fcoffers (as they feem 
3- to be called in the fcripture) which they
Jude vtr. bear witnefs to, by cavilling at it, do rel^el a- 

gainfi the light, and kick againft the pricks oi 
their own confciences: fuch a crime, I fay, 
will be fo far from whifpering in heaven, that it 
will rather give an alarm, that will roufeup pro
voked) uftice; whofe inflidlions, like ftones tumb
led down from the tov/ers of an aflaulted place, 
the longer they are in falling on men, the more 
fatally they opprefs them. In which regard per
haps, the feet of our Saviour in the Apocalypfe 

Rev. i. 15, are defcribed to be like unto fine brafs, as if they 
burned or glowed in a furnace; to intimate, that 
though he be very fiow in his march to de
ftroy the wicked, yet he is as fure, when once 
he plcafes to tread them under foot, to crulh 
and confume them. If there be no injury, that 
more exafperates than contempt, nor no con
tempt, that more provokes than that, which of
fends directly and immediately, (the affronters 
thereby proclaiming, that they are neither a- 
ftiamed nor afraid of angering) how provok
ing may we think that crime, which makes 
God the fubjedt of our derifion ; and that with 
fo little circuition, as to abufe that word, which 
he fo folcmnly declared his mind by to man
kind ? Plutarch, to manifeft how much fome 
idolaters did more incenfe the Deity than fome 
artifts, tells us, he Ihould efteem himfelf lefs in
jured by the man, that fhould doubt or deny, 
that there was ever any fuch man as Plutarch, 
than by him, that fhould affirm, that there was 
fuch a one indeed, but that he was an old fel
low, that ufed, like the poet Saturn, to devour 
his children ; and was guilty of thofe other 
crimes imputed by the Heathen to their gods. 
Upon a like account, we may efteem God lefs 
provoked by their unbelief, that doubt or re- 
jedl the fcripture, than by their prophanenefs, 
that make lo facrilegioufly bold with it; fince 
the latter impute to God the inditing of what 
they endeavour to make men think fit to have 
fport made with it. This of prophanenefs is 
lo empty and unprofitable a fin, that it fcarce 

. gets the practifer any thing but an ill name a- 
mongft good men upon earth, and a worfe 
place amongft bad men in hell; by making 
his enmity to piety fo malicious and fo difinte- 
refted, that he will endeavour to do religion 
harm, though it be to do himfelf no good. He 
is fuch a volunteer finner, that he hath neither 
the wit nor the excufe of declining his confei- 
ence in compliment to his fenfes; and though 
he ever makes,^ but an ill bargain, that gets in 
hell to boot, yet thofe I would reclaim, come 
far Ihort of the comparative wifdom of their, teoufnefts, as the ftars for ever and ever. 
folly, who to gain fo confiderable (though yet 
over-purchafed) a poffeffion as the whole world, 
Ihould part with their own fouls. And fure a 
fin, that is injurious to God’s glory, and is apt 
to fubvert (what he and good men prize next,) 
the dearly purchaled, immortal, and invalua- 

Rora. xiv. ble fouls’of men, and to deftroy them for ‘whom 
’i- Chrift died’, will not by being verbal, be pro

tected from being heinous. And to thofe that

    
 



for Baal; than that, (by an humble dedication 
oi their choiceft abilities to God’s fervice,) imi- 

I Chron. tate holy David and his princes ; who having 
atxix. confecrar^d their gold and filver and precious 

ftones, towards the enriching and embelliftiing 
ot the temple, perfu.med that vaft offering with 
this acknowledgment to God ; All things come 
of thee and thine own have we given thee. But 
though now I know divers great perfons and 
great wits amongft us, who very unmindful of 

I Cor, iv. that text. What baft thou that thou didft not re-
t-

ver. 14.
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ceive, like thofe ungrateful clouds that obfcure 
the fun that raifed them, oppofe the glory of 
that God, who elevated them to that height: 
yet I do not abfolutely defpair, that as God 
hath been pleafed to make ufe of feveral royal 
pens for the tracing of his word, and to make 
a peifon, learned in all the wildom of the Egyp
tians, his firft fecretary ; fo he will one day en
gage both the grandees and the wits to ftrivc 
to expiate, by their devotion and fervice to the 
fcripture, the injuries, that irreligious parts and 
greatnefs have done it. I will not tell you, 'Tbeo- 
f hilus, that an early ftudy of religion would 
gain to its party moft of thofe many wits, that 
will be fure to contend for whatever opinion is 
exprefled by the wittieft things they can fay. 
But I will tell you, that a particular confidera
tion, that makes me willi to fee witty writers 
more generally employ their pens on the be
half of religion, is, that the fervices they do 
it, endear it to them: for as Machiavel 
fmartly obferves, and as the love of parents 
and nurfes to children may evince. La na
tura de gli huomini e coft obligafi fer li bene- 
fcii che ejfe fanno, come per q^uelli che ejft rice- 
vono. It is natural to men, to be as well en
gaged by the kindnefles they do, as by thofe 
they receive. And for the encouragement of 
the poffeflbrs of great parts, to employ them 
on religious themes, fuch as the holy fcripture j 
I fhall reprefent to them, that even that im
mortality of name, which worldly writers (for 
the moft part) ’folcly aim at, is not by pious 
writers lefs found for being laft fought: their 
theme contrads not their tame by a true di
minution, but only by comparifon to a greater 
good : their looking upon their own glory but 
as an accellion to God’s, not hindering others 
from praifing that wit and eloquence they praifc 
God with i as beauty made it felf admirers, 
though in veftals, and a rare voice may ravilli 
us with a pfalm ; or as the jewels that adorned 
it, Ihone'with their wonted luftre on Baroni 

1 Tim iv breaft-plate; yes, as godlinefs is profitable unto 
8. ■ ■ ------flZ/ thingSy having fromife of the life that now is, 

and of that which is to come; and the hundred 
fold now in this time, is very confiftent with 
the eternal life in the world to come: fo is it ve-
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difcerning times, (which may be perhaps, ap
proaching,) will repair the omiflions and fafti- 
dioufnels of the prefent, by an eminent grati
tude to the names of thofe, that have laboured to 
tranfmic to others, in the handfomeft drefs they 
durft give them, the truths themfelves moft 
valued. And I obferve, that though Solomon 
himfelf delivered fo many thoufand fongs and 
proverbs, and the nature of beafts, birds, rep
tiles, and fifties, together with the hiftory of 
plants from the cedar of Lebanon, even to the i King.iv. 
byffop that fpringetb out of the wall; yet thofe 51,32, ,?• 
three only treatifes, defigned peculiarly for the 
inftrudlion of the church, furvive their loft 
companions. And as anciently the manna, 
which the IfraeJites gathered to employ in their 
domeftic ufes, lafted not unputnded above a 
day or two ; but that, which they laid up in 
the lancluary to perpetuate or fecure God’s glo
ry, continued whole ages uncorrupted; fo the 
books written to ferve our private turns of in- Exod. xvi. 
tereft or fame are oftentimes ftiort-lived ; when 
thofe, confecrated to God’s honour, are, for^^”^’ 
that end’s fake, vouchfafed a laftingnefs and 
kept from periftiing. And thofe many dull 
and uneloquent glolfes and expofitions of the 
ancient Jews, that the merit of their theme 
hath preferved for fo many ages, may alfure 
us, that the fcripture doth often make their 
names and writings that illuftrate it, partakers 
of its own prerogative of immortality. Not 
to mention that, (according to that of the Pfal-Pfal. cxijc. 
mift, I have more underftanding than all my-^9- 
teachers', becaufe, *.3, thy teftimonies are my me
ditation} fuch an employment of parts doth of
tentimes invite God to increafe them as he 
that had moft talents committed to him, for 28. 
improving them to his Lord’s fervice, wasjof^^i; ,, 
trufted with more of them ; and he, who zm.-the tenth 
ployed fome few cups of his v;ine to entertain verje w/a- 
our Saviour, had whole veflels of his water-^^^^* 
turned into better wine. Certainly, tranfeen- 
dent wits, when once they addidl themfelves to 
theological compofures, improve and grace 
moft excellently themes fo capable of being fo 
improved. They need final! time to fignalize 
their pens; for poftTeffing already in a fublime 
degree all the requifites and appropriates of 
rare writers, they need but apply that choice 
knowledge and charming eloquence tO divine 
fubjeifts to handle them to admiration i as Hi
ram fuccefifully ufed the (kill he had learned in 
Lyre, in the building and adorning of God’s i Kings 
jemple ; and fephtha viftorioufty employed vn. i;,,i4. 
the military gallantry and art, that had made ”̂^' 
him confiderable in the land of Lob, in de-jujo-, yj 
fending the caufe, and defeating the enemies 
of God. Of this ttuth the primitive times af
ford us numerous and noble inftances; but 

ry polfible for the fame pious writer to have his • efpecially that ftupendous wit St. Auftin, 
name written, at once in both thofe immortal 
books of life and fame j and, (like the infpired 
poet, holy David} wear as well here a crown 
of laurel, as hereafter, d,^!x,^!x.vtivm 
rhpxnv, that unfading crown of glory St. Pe
ter fpeaks of. And though we are too gene
rally now-a-days fo finful, that we fcarce relifh 
any compofure, that endeavours to reclaim us 
from being fo; yet lefs licentious and more

*VOL. U.

(whom I dare oppofe to any of the wits, that 
have dared to oppofe the fcripture,) the pro- 
dudions of whofe wit in his unregeneratc 
ftate, and after his converfion to the catho- 
lick faith and piety, oblige me to relemble Num.xvii. 
him to Aaron'i, rod ; which (fuppofing the4, 8. 
truth of their opinion, that think it to be the 
lame that Mofes ufed) whilft it was employed 
abroad, did indeed for a while work wonders,'
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that made it much admired ; but when once it 
came to be laid up in the tabernacle, uncon
fined to the ufual laws of other plants, it ffiot 
forth and afforded permanent fruit in a night. 
But, Theophilus, to recover my felf at length 
from my over-prolix digreffion, I muft re
member, that it was objected, that as well di
vers great princes and great ftatefmen, as ma
ny great wits, dif-efteem, or at leaft negleft 
the fcripture. And indeed, though I am forty 
it cannot, yet it muft not be denied, that not
withftanding all the prerogatives of the bible, 
there needs not much acquaintance with great 
men, to ffiew many of them, that though 
they deny not God to be the author, deny 
themfelves the blefling of being readers of it, 
fome out of lazinefs, and others out of pride; 
both which lurk under the pretext of multipli
city of important avocations. But fince, your 
quality, Theophilus, and ftation in the world, 
may either make you need to be armed againft 
this temptation, or give you opportunities to 
affift thofe that are endangered by it, give me 
leave, on this occafion, to tell you, that thofe 
grandees, that pretend want of leifure for their 
negleft of the reading of the fcripture, muft 
be able to give a rare account of all the por
tions of their time, to make thofe pafs for a 
mif-employment of it, that are laid out to
wards the purchafe of a happy eternity; which 
it is not over-modeft for thofe to expeft from 
God, that grudge him the rent of that time, of 
which they are but his tenants at will. But to 
manifeft how unlikely this pretence is to pafs 
current; I ffiall reprefent, that in the felf-fame 
chapter, where God faffiions a king fit to go
vern his own people, he enjoins concerning 

Deut.xvii. book of the law, that it /hall be with him, 
18,19. and he fiiall read therein, all the days of his life; 
/'tr. 20. which the next verfe intimates ffiall be thereby 

prolonged. And indeed, it often happens, that 
as SamuePi barren mother for lending one of 
her children freely unto the Lord, was bleft 
with many others ; fo the days confecrated to 

I Sam. ii. God’s fervice rather improve than impoveriffi 
20,21. our ftock of time. Nay, the king was, (in 
t'er. 18. that place of Deuteronomy) not only obliged to

read the law, but to write it too : upon which 
fubjeft, if I mif-remember not, the learnedeft 

Rambam, of the Rabbles tells us, that the king (as indeed 
«r. Rabbi God ufually charges eminence of place with e- 
^^Mai bound to write it out
nron. himfelf, and that, as king. For though beforehimfelf, and that, as king. For though before 

his afcending the throne, as any other Ifraelite, < 
he had a tranfcript of his own writing j yet 
was there annexed to the acquift of the regal 
fcepter a duty of copying with the fame hand 
that fwayed it. To Jojbua both a general and 
a judge, who was to wield the fwords both 
of Afir.ta and of Bellona^ to govern one nu
merous people, and conquer feven ; the words 

Jofli.i, 8. of God are very remarkable: "this book of the 
law fhall not depart out of thy mouth, but thou 
fhalt meditate therein day and night, that thou 
may eft obferve to do according to al. that is writ ten 
therein; for then thou fhalt make thy way pro- 
fp er Ol'S, and then thou fhalt hasue good fuecefs. 
David was a fhepherd, a conqueror, and a 
king, and had certainly no unfrequent dtftrac-
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tions, both before he came to the crown, 
(whilft he lived a defpifed younger brother, 
an envied courtier, a diffident fugitive, and a 
diftrufted captain) and after, whilft he wore, 
loft, and regained it: but how little the time 
employed in the ftudy of the fcripture preju
diced his fecular affairs, his ftory and fucceiles 
may atteft; and how large a portion of his 
time that ftudy ffiared, you may be plentifully 
informed by himfelf, and fave me the tran- 
fcribing much of the book of Pfalms. He 
gathered bays both on Parnaffus and in the 
field of honour ; and equally victorious in du
els and in battles, his exploits and his con- 
quefts were fuch, as (tranfcending thofe in ro
mances almoft as much in their ftrangenefs as 
their truth) needed an infallible hiftonan co ex
aft a belief, their greatnefs and their number 
would diffuade. He added to his regal crown of 
gold two others (of bays and laurel) which 
his fuccefsful fword and numerous pen, making 
him both a conqueror and a poet, gained him 
from viftory and the mufes. And yet for all 
this greatnels and this fame, and that multitude 
of diftraftions that ftill attends them, the (then 
extant) fcripture was fo unfeveredly his ftudy, 
and he fo duly matched in his praftice what 
the Apoftle couples in his precept, diligence irt 
bufinefs, and fervency' in fpirit, that it is not 
eafy fidier to refemble him, than to die winged 
cherubims in the old tabernacle, whom all the • 
gold and jewels, that glittered about them, and 
all the clouds of incenfe fumed before them, 
could never divert from a fixed pofture towards 
the ark of the teftimony, that contained theDeut.xrv. 
law, and the mercy-feat that reprefentcd Chrift. ’8,19,20, 
And indeed, it is a faying equally ancient and 
true, that none ffiould know (things better 
arid) better things than princes j for their vir
tues and their vices participate the eminence and 
authority of their condition ; and by an influ
ential exemplarinefs, fo generally falhion and 
fway their fubjefts, that as we find in facred 
ftory, that the Jewsferved God or Baal as their 
kings did, fo profane hiftory tells us, that 
Rome was Warlike under Romulus, fuperftjtious 
under Numa, and fo fucceffively moulded into 
the difpofitions of her feveral princes; fub
jefts, all the world over, being apt to think 
imitation a part of the duty of obedience; and 
being generally but too fenfible of the requifite- 
nefs of their being like their prince to the being 
liked by him. N^3.tc,\\^cNebuchadnezs2^r‘ s my-Dan. if, 
fterious image, ffiould have the head of gold; ?i, 
and the inferior members of a value propor- 
tionate to their vicinity to that nobleft part. 
When once I fhall fee fuch monarchies and 
common-wealths no rarities, and fee the ad- 
diftednefs of princes to the ftudy of fcripture 

‘further the ulterior accompliffiment of that 
part of it, which once promifed God’s people, 
that kings fhould be its nurfing fathers, and Ifa. xlix. 
their queens its nurftng mothers ; I ffiall expeft ^5- 
to fce the golden age elfewhere than in poets 
dreams. For I take not abfolutenefs to be 
like a plague, whofe almoft boundlels power 
is confined to do mifchief; but I efteem 
fovereignty little lefs applicable and effeftiial 
to good than ill. Trajan and Conjlantine wei^
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as great and publick bleflings, as Nero or 
■Caligula were mifchiefs; and virtue on a 
■throne hath not a much leis imperious influence, 
than crbwned vice. And accordingly I fl^all 
permit my good wifhes for mankind to turn 
expeftations, when I fhall generally fee fove- 

Pfal. cxiii. reigns nobly contend for as great a fuperi- 
ority over each other by their virtues, as they 
poflefs over their fubjects by their fortune; 
when I lhall fee potentates make ufe of Mar s'3 
fword but to reftrain others from abufing it; 
and kings affeft their refemblance to God, 
lefs in his unlimicednefs of power, than his em
ployment of it. But, to ftep back into my 
way, and leaving princes to fitter monitors, 
fay fomething to men of either great titles or 
employments. There is none of thefe prag
matical perfons, that will fuffer himfelf to be 
fo enflaved to his bufinefs, but he will allow 
himfelf fee times, and can daily find leifure for 
eating, drinking, and other corporal refec
tions, and frequently for recreations; and 
certainly, if we valued not our bodies above 
our fouls, we would, in fpitc of the urgency 
of fecular affairs and employments, referve and 
fet a part fome time to feed our fouls with 
their true food, God’s word; elfe we fliall 
never be able to fay of God with holy

T V I have ejieemed the 'oiords of his mouth more
12. than my necejjary food. I will not urge, that

. Daniel, whofe vaft abilities had a refembling 
theatre, and who furpafled other ftatefmen as 

Dan. vi;3. much in the number and weight of the affairs 
he had to manage, as in the excellent fpirit 
and dexterity, wherewith he managed them, 
amidft tranfaftions that bufied fixfcore princes, 
who loaded him with a weight (of bufinefs) 
capable to have crufhed Allas, could yet find 

Dan. ix.2. leifure to ftudy the prophet feremy ; becaufe 
it will be perhaps more proper to mention, that 
even Machiavel himfelf, that fecretary and re
puted oracle of ftate, could find time, not 
only to read, but to write plays, (fome of 
which I have feen in Italian) fuch as I would 
not think excellent, though a perfon, from 
whom fo much might be expedled, had not 
written them. Let us not then think our bu- 
finefs or our recreations a fufficient difpenfa- 
tion from an employment, for which, were 
they inconfiftent, they ought both to be de
clined ; fince it is both more concerning than 
the firft, and more fatisfying than the latter. 
But that, which is often the true, though fcl- 
dom the avowed caufe of thefe men’s negledl of 
the fcripture, is not their unleifuredncfs, but 
their pride ; which makes > them think it too 
mean.and trivial an employment for one, that 
is great and wife enough to counfel and con- 
verfe with princes ; and have a vote or hand 
in thofe great enterprizes and tranfaciions, that 
make fuch a noife in the world, and are the loud 
themes of the people’s talk and wonder, to 
amufe themfelves to examine the fignifications 
of words and phrafes. For my part, I am no 
enemyto the calling of ftatefmen ; I think their 
profeffion as requifite as others in a common
wealth ; and Ihould think it very injurious to 
deny them any part of a purchafe they pay 
their care and time for: nor perhaps have I
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fo little ftudied the improvements of quiet, as to 
think my felf lefs obliged than others are to 
thofe, whofe watchings or protedlion affords 
it, or fecures it to me. But after all this is 
faid, I lovTe to look upon the world with his 
eyes, that is juftly faid to humblehimfelf ̂ (when 
he vouchfafes) to behold the things that are 
done in heaven and in earth ; and to take mea
fure of the dimenfions of things by the fcaie 
his word holds forth. Now in the efteem of 
him, that hath made all things for himfelf, and 
of whom his fpirit by his prophet truly feys, 
that the nations are as a drop of a bucket, and\(3ii}, xl. 
are counted as the fmall duft of the balance; nay, 13, i ;■ 
that all nations before him (are) as nothing, 
and they are counted to him lefs than nothing and 
vanity ; the importanteft employments are the 
ftudy and glory of God. He created this vaft 
fabrick of the world to manifeft his wifdom, 
power, and goodnefs; and in it created man, 
that it may have an intelligent fpeftator, and a 
refident, whofe rational admiration of fo divine 
a ftrudlure may accrue to the glory of rhe om
nifcient and almighty architedt. And as he cre
ated the world to manifeft fome of his attributes, 
fo doth he uphold and govern it to difclofe 
others of them. The revolution of monarchies, 
the fates of princes, and deftinies of nations, 
are but illuftrious inftances and proclamations 
of his providence. The whole earth once pe- 
rifhed by water, to fignalize his juftice on his 
enemies; and the whole world lhall one day 
perifh by fire, to (exercife that former attribute 
and) evidence his goodnefs to his children: for 
whom his faithfulnefs to his promifes will 
oblige him to build a glorioufer manfion for 
fuch glorified refidents. The angels, fome of 
whom the vifi’onsof Daniel reprefent to us at the Dan. x. 
helm of kingdoms and of empires, and whofe 15- 
power is fo great, that one of them could in 
one night deftroy a force, capable, if divided, 
to have made half a dozen formidable armies; 2 Kings 
thefe glorious fpirits, I fay, whofe nature fo^ix. 55. 
tranfcends ours, that the very devil cannot, 
without the affiftance of virtue, defpife the 
objedts of our ambition by a fuperiority of na
ture only ; for all their high prerogatives and 
employments, think the myfteries unfolded 
in fcripture worthy their bowing aS well asvagstxiJ- 
defire to look into ; think not themfelves too • 
eminent to be meffengers and heralds, of which 
fond mortals think themfelves too eminent to 
read ; and (being all miniftring fpirits fent forth Heb. i.14. 
to minifler to them whoJhall be heirs offalvation-,) 
difdain not to think our inftrudfion Worth their 
concern, whilft we difdain a concern for ourown 
inftrudtion. Nay, the very Meffias, whofe ftyle 
is king of kings, and lord ef lords, though he be Rev. xvii. 
not recorded to have ever read but once, .
yet read the fcripture, and think it worthy his j? 
expofitions and recommending; and well may 
any think that book worth’ the reading, that 
God himfelf thought worth enditing. When 
Mofes and Dlias left their (local, not real) 
heaven, and appeared in glory to converfe with 
our transfigured Saviour on the mount; their 
difcourfe was not of the governmertt of king
doms, or the raifing of armies for fubverfion 
of empires; or of thofe other folemn trifles, 
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^condition as liable to the temptations, which 
either parts or employments fingly, and much 
more both together, are wont to expofe men 
to. ' <

132,

Luke ix. 
3'-

2 O)r. xii.
2.

Phil, iii, 
Rom. X. 
17.

John V.
39-

Jer. xix.
23, 24.

which heaven places as much beneath men’s 
thoughts as refidence ; but of (the infpired 
book’s chief theme) his deceafe, ‘which he ffiould 
accompliffi at Jerufalem. And after that St.

.Ji. Paul had been caught up to the third heaven, 
and had been bleft and refined with his inef
fable entertainment there; I wonder not to 
find him profefs fo refolutely, that he counteih 

i.S. all-things but lofs for the excellency of the know
ledge of Chrift Jefus his lord, in whom faith 
cometh by hearing, and that hearing, of the word 
of God; and who addrelfes men to the fcrip
tures, as thofe which teftify of him. And 
perhaps our Saviour ufed fo frequently to con
clude his divine difcourfes with that juft epi- 
phonema, he that hath ears to hear, let him 
hear, but to teach us, that there is no employ
ment of our faculties, that more deferves their 
utmoft attention, • than the fcrutiny of divine 
truths. That which is pretended to by this 
difcourfe, is to imprefs this truth, th^t where 
God is allowed to be an intelligent and equal 
valuer of things, a man cannot have fo great 
an employment, as to give him caufe to think 
the ftudy of the fcripture a mean one ; fince, 
thus faith the Lord, Let not the wife-man glory’ miring it, quarrelled with it; fo it cannot be 
in his ‘Wifdom, neither let the mighty-man glory 
in his might; let not the rich man glory in his 
riches : but let him that glorieth, gloicy in this, 
that he underftandeth and knoweth me. For 
fure, if the knowledge of God be fo glorious 
a thing, the ftudy of that book, whence 
that knowledge is extraded, and where it is 
moft refulgent, is not a defpicable employ
ment. Which fure (to add that upon the by) 
it is fomewhat injurioufly thought by thofe, 
who are fo induftrious and proud in profane 
hiftories and other political books, to difcover 
(or even guefs at) thofe intrigues, which com
monly but tell us, by what crafty arts a knave 
coufened a fool. Nor (to mention this by the 
by) even in relation to his own profeffion, is 
the fcripture unable to recompence the ftudy 
of a Chriftian ftatefman; for. to omit the (per
haps too) extolling mention Machiavel him
felf makes of Mofes amongft the famoufeft le- 
giflators ; the hiftorical part of the bible being 
indited by an omnifcient and unerring fpirit, 
lays clearly open the true and genuine caufes 
of the eftablilhmenf, flourifliing and vicif- 
fitudes of the princes and common-wealths 
it relates the ftory of. Whereas other hiftories 

reafons infifted on in other papers) are 
liable to great fufpicions in the judgment cf 

of Roman- thofe, that duly ponder the feveral narratives 
made often of the fame tranfadion or event by 
feveral eye-witnefles; and that the true fecret 
of counfels i.s fo clofely locked up, or fo arti
ficially dilguifed, that to have intereft enough 
to difcern (what ftatefmen mind and build 
on) the truth and myftery of affairs, one muft 
be bialf.d and engaged enough to be Ihrewdly 
tempted to be a partial relator of them. But, 
Llheophilus, I perceive I have flipped into too 
Lag a digreffjon ; which yet I hope you will 
pardon as the effed of an indifcreet, perhaps, 
but however a great concern for a perfon, to 
whom nature, education, and fortune have been 
fo indulgent, that I cannot but look upon his

You may remember, I’heophilus, that z-The fifth 
mong the anfwers, which, I told you, might 
be made to thofe, that objedled again the fcrip- 
tore, ^at it is fo unadorned, and fo ill fur-jeinon. 
nifoed ’with eloquent expreffions^ that it is noont 
to prove inefficacious, efpecially upon intelligent 
readers ; tlie fifth and laft was this, That it is 
very far from being agreeable to experience, that 
the ftyle of the fcrtipure does make it unopera-- 
tive upon the generality of its readers, if they 
be not faultily indifpofed to receive inipreffiions 
from it.

To make good this reply, I muft take no
tice to you, that that part of the objedion, 
which intimates, that intelligent readers are 
not wont to be wrought upon by the Icripture, 
has been in great part anfwered already : 
for I have lately obferved to you, that as it 
may be granted, that fome witty men, who 
have read the fcripture, have, inftead of ad-

denied, that many perfons as eminent for wit 
as they, have, upon reading it, entertained a 
high veneration for it. So that I fee not, why 
the celebrations of thofe wits, that admire it, 
may not counter-balance the dif-refpeds of 
thole, that cavil at it j elpecially if we confider, 
that as to moft of thofe, that are looked upon 
as the witty difr^gardersofthe fcripture, fcarce 
any thing, fo much as the vanity and bold* 
nels of owning that they difregard it, makes 
them (but undefervedly) be looked upon as 
wits.

1 But to this I fhall now add, that whereas 
the objection fpeaks of intelligent readers, the 
greateft part of fuch have not that quicknels, 
which is wont to make men pafs for wits, 
though they may have other abilities more 
folid and defirable : and yet that the bible has 
a great influence upon this latter fort of intel
ligent readers, I prefume you will eafily be
lieve, if you confider how many great fcholars, 
not only profelTed divines, but others, have 
by their learned comments and other writings, 
endeavoured either to illuftrate, or recommend 
the fcripture; and how much a greater number 
of underftanding and fober men, that never 
publilhed books, have evinced the fcripture’s 
power over them, partly by their fermon§ and 
other dilcourfes, publick and private 1 and 
partly by endeavouring to conform their lives 
to the didarts of it. Which laft claule I add, 
becaufe you can fcarce make a better eftimate 
of jvhat power the Icripture has upon men, than 
by looking at what it is able to make them 
part with. For not to anticipate what we lhall 
ere long have occafion to mention, let us but 
confidfer, what numbers of intelligen tperfons al
moft every age, without excepting our own, 
(as degenerate as it is) has produced, who 
have been taught and prevailed with by the 
fcripture, and confiderations drawn thence, to 
renounce all the greateft finful pleafures, and 
embrace a courfe of life, that oftentimes cx- 

pofes
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praftically acknowledged the perogatives of 
fcripture; Though 1 cannot fay, that many 
kings have been of this number, becaufe there 
have been but few kings in all, in refpeft of 
the numbers, that compofe the inferiour condi
tions of men j yet even among thefe, and in 
degenerate ages, fome have been, fignally ftu- 
dious of the bible j fuch was that fixth -Edward, 
who imitated the early aftive piety of JcaJh, 
without imitating his defeftion from it, and 
whofe Ihort heavenly lifemanifefted, how foon, 
even amidft the temptations of courts, grace 
can ripen men from glory. And fuch was that 
learned king, whofe having more than per- Kling 
funftorily ftudied the fcripture, his folid de- •j.ums 
fence of divers of its truths againft bis mif- 
interpreters have fufficiently proclaimed to the 
world. Nay, even in thofe darker times, that 
preceded the reformation, that excellent Ara- 
gonian king, Alphonfus, the honour both of 
his title and his times, in fpite of his comtem- 
plations and his wars, could, (as himfelf ufed 
to glory) fpare time from ftudies and his di- 
ftraftions, to read the bible forty times with 
comments and gloffes on it; being not, for all 
his aftronomy, fo taken up with contemplation 
of heaven, as to deny himfelf leifure to ftudy 
in his book, that made it, the ways of getting 
thither. Nor lhall I forbear to mention here 
the laft pope {Urban the eighth) who, when 
being cardinal, he wanted not the hopes of 
becoming both temporal and ecclefiafticai i 
lord of that proud city, which (as if lhe were 
defigned to be ftill, one way or other, the 
world’s miftrefs) doth ftill rule little left of 
the world upon the fcore of religion, than lhe 
did before upon that of arms ; in the midft of 
affairs, perhaps more diftrafting than bufied 
moft potentates, and honours alnloft as great 
as are paid to monarchs, could find room in a 

. head crouded with affairs enough to have di- 
ftreffed Machiavel, for reflexions upon the 
fcripture; fome of whole portions I have de
lighted to read in the handfome paraphrafes of 
his pious mufe. Which I fcruple not to ac
knowledge, beCaufe that though I did, which 
I do not, look upon every one, that diffents 
from me, as an enemy -, yet I Ihould be apt 
to think, that they can fcarce love virtue 
enough, that love it not in their very enemies; 
congruoufly to which w’e find that Hannibal 
had ftatues ereXed in Rome it felf-, and though 
I were fo uncharitable and fo unexperienced as 
to think a man, that holds an error, can fcarce 
have any good qualities; yet upon fuch a kind 
of fcore as that, which made David fo angry 
with him, that took away the poor man’s Angle 
lamb, the fewer commendable qualities I fee 
in my adverfaries, the more fcruple I would 
make to rob them any way of them. Nor hath

• that very fex, that fo often makes divertifements 
of its employments, been altogether barren in 
titled votaries to the fcripture. Not to men
tion that Grecian princefs, whofe profelyted Eudoxia 
mufe made Homer turn evangelift, how con- f the 
verfant that excellent mother and refcmbling 
daughter, Paula and Eujtochium, were in the yj. 
lacred rolls, is fcarce unknown to any, that are 
not ftrangers to the writings of St. Hierome j

M m for.

poles them to the greateft dangers and very 
freequently to no fmall hardlhips.

And indeed there is fcarce any fort of men, 
on which the fcripture has not had notable in
fluence, as to the reforming and proving many 
particular perfons, belonging to it; and to 
the giving them an affeftionate veneration for 
the book, whereunto they owed their inftruc- 
tion. The accounts ecclefiafticai hiftory gives 
us of the rate, at which devout perfons, both 
in former and latter ages, would purchafe the 
bible, when it was dangerous and perhaps ca
pital to be found polTefled of it, would, if 
I fhould here repeat them, much confirm what 
I fay, and might equally create our wonder 
and our blulhes. Thofe forts of profefled 
Chriftians, that feem the moft evidently to be 
liable to temptations to negleft or difregard 
the fcripture, are either thofe, that do, or 
would pafs for wits, or thofe that live in courts j 
the former oftentimes thinking themfelves too 
wife to be taught, elpecially by a book they 
think not eloquent, and among the latter there 
being but too many, whole pleafures are fo be
witching, or fo dear to them, that they like 
nothing, that would divert, much left divorce 
them from their purfuit ; or elfe whofe bu
finefs is fo much, and perhaps fo important, 
that they haye not leifure enough to learn, or 
have too much pride to think they need do it. 
But yet even among thofe, that have worn 
crowns either ofgold or bays, or (what perhaps 
fome value above both) of myrtle, the bible has 
not wanted votaries: for not to repeat the names 
of thofe, whom I have formerly mentioned to 
have been as well lovers of the fcripture, as 
favourites of the mufes, among the other fort of 

Luke vii, fpeak in our Saviour’s terms)
2j. gorgeoujly apparelled, live delicately, and

are in kings courts, there have been divers 
perfons, upon whom the power of the fcrip
ture has been almoft as confpicuous, as their 
ftation among men. I will not mention that 
devout treafurer of the Ethiopian queen, who 
even upon the high-way (whofe length neither 
deterred nor tired his devotion) could not for
bear to read the prophet Ifaiah, and inquire 
even of a meer ftranger, that palTed by alone, 
and on foot, the meaning of a palTage, of whofe 
fenfe he doubted; nor will I urge any other in
ftances of great men’s ftudioufnefs of the fcrip
ture, afforded us by facred ftory. And there
fore I lhall not prefs the example of that great 
and wife Daniel, whofe matchiefs parts not 
only caft upon him the higheft employment of 
the world’s monarchy, and difengaged him from 
the ruins of it; but (what has fcarce a precedent 
amongft the very wifeft ftatefmen) continued 
him in as much greatnefs, as ever he poffeffed 
under the predeceffor, under the fuccelTor; 
and fuch a fuccelTor too, as made his predecef- 
for’s carcafs the afeent to his throne: I will not, 
I fay, at prpfenturge the examples extant in che 
lacred records of great men’s ftudioufnefs of 
them, becaufe even fecular and more recent 
hiftories may inform us, that even in courts all 
men’s eyes have not been fo dazzled by the glit
tering vanities, that are wont to abound there, 
but that fome of them have difcerned, and

Vol. II.

    
 



Some Co NsiD Orations touching
expreffions with its own tranlport; and finding 
in each line, at each new reading, fome new 
delight or excellency ? This welcome letter 
grows fooner old than ftale j and all his too 
frequent kifles have worn it to tatters, (in 
which he preferves it, if not worfhips too, 
as a relic) with ftill frefh and ftill infatiate 
avidities- doth the unwearied lover prize that 
(too often, either deluding or infignificant) 
writing, above the nobleft raptures of poets, 
and liberallcft patents of princes : and (not to 
urge the fuperftitious devotion of our worfhip- 
pers of relicks) certainly if we bad for God 
but half as much love as we ought, or even, 
pretend to have, we could not but frequently 
(if not tranlportedly) entertain our felves w’ith 
his leaves, which (as parrhelions to the fun) are 
at once his writings and his pifture; both 
expreffing his vaft and unmerited love to us, 
and exhibiting the moft approaching or leaft 
unrefembling idea of our beloved, that the 
Deity hath framed for mortals to apprehend. 
It was the devout quarrel of a devout father 
to fome of the choiceft compofures antiquity 
hath left us, that he could not find Chrift 
named there •, and if, as it is not to be doubt
ed, divers of the devout ladies I was lately 
Ipeaking of, were of his mind, fure at that 
rate they are not ordinarily kind to fhe fcrip
ture ; where the Prophets and the Apoftles, 
thofe darker and more clear Evangelifts, do 
fo unanimoully and affiduoufly celebrate the 
Melfiah, that when I read and confer them, 
I fometimes fancy my felf prefent at our Sa
viour’s triumphant entrance into Hierufalem, 
where both thofe that ‘went before and 9 .
thofe that followed after bim^ fttng bofannab xi 
to the fun of David.--------Wherefore, fince
even great wits, great princes, and great 
beauties, have not ftill by all thofe temptations, ■ 
to which thefe attributes expofed them, been 
kept from being alfo great votaries to the 
fcripture, it cannot charitably be doubted, but 
that in moft ages fome pious perfons have been 
able to fay truly to God in feremf^ terms, Thy Jerem.xv. 
‘Words ‘were founds and I did eat ^hem j and thy i<S- 
word 'WAS to me the joy and rqoicin^ of mine 
heart. And if the perfons I mention have been 
but few, I can attribute that fewnefs but to 
the paiKity of wife and good men and as for 
perfons of other ranks in ecclefiaftical ftories, 
the inftances are not fo rare of the addidtednefs 
of God’s children to his word, but that we 
might thence produce them almoft in throngs, 
if we had not nobler inducements to the reading 
of the infpired volume than example ; and if 
it were not lefs to be venerated, becaufe fo 
many faints have ftudied it, as becaufe the 
ftudy of it made many of thofe men faints, 
(I mean not nominal, but rpalones :) which

34
for fome of whofe learned comments on the 
fcripture we are endebted to the charitable 
importunity of their requefts. And even in 
our times, that fo much degenerate from the 
primitive ones, how eminent a ftudent and 
happy a proficient in the ftudy of the bible, 
that glory of princefles, and the envy of the 
princes‘of her time, queen Elizabeth^ was, 
her life and reign fufficicntly declare. Her 
fifter’s predecefibr, that matchiefs lady Jane, 
who had all the good qualities the beft pa
triots could defirc in a queen, but an unque- 
ftionable title, and in whofe lad fate, befides 
her fex and the graces, that enamour ours of 
it, her country, philofophy, virtue, and re
ligion, did all fuftain a lofs, was a confpicu
ous ftudier of the infpired books ; wherein 
her profpered fcduloufiiefs gave her an under
ftanding much above her age and fex, though 
not above her virtue. And befides Eudoxia^ 
there have been divers other perfons of the 
higheft quality of that lex, and even fome of 
thofe, on whom nature or fortune, or rather 
beauty or providence had conferred a fove- 
reignty, whom the fplendour, the pleafures, 
nor the avocations of courts could not keep 
from fearching in God’s word prefervatives a- 
gainft the contagion of their condition. And 
partly hiftory, and partly even converfation 
have fometirnes with delight made me ob
ferve, how fomd of thofe celebrated ladies, 
whofe fatal beauties have made fo many ido
laters, have devoutly turned thofe fair eyes, 
that were, and did fuch wonders, upon thofe 
fevere writings that depreciate all but the beau
ty of the foul, from thofe flattering aforiptions, 
that deified the body. And it is not to be mar
velled at, that fuch readers as are not infidels, 
by reading the bible once, Ihould be prevailed 
with to read itoftener; not only becaufe of the 
inviting excellency of what it teaches, but be
caufe its author does To earneftly in it enjoin 
the Ihidy of it, that fcarce any can think the 
negledt of it no fault, lave thofe that are 
guilty of it. Nor is their fo afiiduous peru- 
fal or the fcripture fo much to be marvelled at 
as commended, in perfons of that fofter fex, 
which is perhaps more fufoeptible than ours of 
ftrong impreffions of devotion. For fure, if 
We loved God, I do not fay as we ought to 
love him, but as we can, and do love infe
riour things, it would hugely endear the fcrip
ture to us, that the object of our devotion is 
the author of that book. When a true flame, 
though but for a fading object, doth once pofy 
fefs a fervent lover’s breaft, what a fondnels 
doth his paffion for his miftrels give him for 
all things related to her ? Her refidencies, her 
walks, her colours, and the leaft trifles that 
have belonged to her, exaft a kindnefs that’s 
not due to trifles ; though it be but for' we need not much^wonder at, whilft fuch a Tim. iih 
prefenting to his memory its almoft only ob- ' 
jeft, and refrefliing him with an ideal in the 
abfence of an immediater prefence of jier. 
But if the favoured amourift be bleft with any 
lines dignified by that fair hand, (give me leave 
to talk of lovers in their own language) Spe
cially if they be kind as well as hers, how af- 
fiduoufly, and with what raptures do his 
greedy eyes perufe them, tailing each feveral

3

faint as Saint Paul was alTures us, that it is 16. 
all of it divinely infpired, and improveable to 
all the bfes requifite to thp entire accomplifh- 
ment of God’s fervants. But ’Theophilus, to 
return to what I was formerly difeourfing of, 
the transforming power the fcripture has upon 
many of its readers j I muft futjoin, that 
though through the goodnefs of God thefe be 
far more numerous than the profeffed adver- 

faries
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laries and contemners of fhe fcripture, yet thefe 
make notfo great a part of thofe, that acknow
ledge the bible, as it were well they did, be
caufe both experience and our Saviour’s parable 
have fnfficiently taught us, that good feed 
does not always fall into good ground, and 
that many intervening accidents may, after it 
has been fown, make it mifcarry and prove 
fruitlels. But when you find (as I fear you may 
but too often) that, the fcripture has not upon 
its readers, and efpecially upon thofe that are 
profane, that power, which I feem to afcribe to 
It, and which it ought to have; you may be 
pleafed to remember, that I plainly fuppofe in my 
fifth anfwer, that thofe, to whom the fcripture is 
addreffed, muft not be culpably indifpofed to be 
wrought upon by it. Which that profane 
perfons are, I prefume you will eafily grant; 

John vii when our Saviour faid, that if any man 
17. noill do the ‘will of him that fent him, he 

fhall know of the doSirine, whether it be of 
God, or no-, he clearly intimates, tltat there is 

. required a difpofition as well in the eye of his 
foul, (if I may fo fpeak) as in the objedl pro
pofed, to make a man difcern the excellency 
and origination of what is taught, how valuable 
foever. St. Paul fpeaking of himfelf and other 
penmen and teachers of the fcriptures, affirms, 
that they fpeak wifdom among them, that are 
perfect, and (though not this world’s wifdom, 

I Cor. ii. y^*-) wifidom of God in a myftery, even that
. .hidden one,"which God oiedainedbefore the world, 

unto our glory. But for thefe fcorners, it is no 
wonder they fo fruitlefly read the fcripture, 
without defcrying any of this myfterious wif
dom, it beinga fentence of the fcripture it felf, 

Prov. rivi.that a fcorner feeketh wifdom, and ffindeth it} not, 
6. (the expreffion is odd in the original, but I 

muft not ftay to defcant upon it j) as the Sodo- 
Gen. xix. Hiites could not find the angels, when once 

they fought them to proftitute and defile 
them.

But befides profane wits, there are too 
many other readers, who are (more or left) 
guilty of oppofing the reforming and improv
ing influence of the fcripture, upon their own 
hearts j either upon the fcore of their not fuf- 
ficiently believing the truths contained in the 
fcripture, or upon that of their not duly pon
dering them. That unbelief is the fruitful mo
ther of more fins than are wont to be imputed 
to it, and that many baptized perfons are not 
free from greater degrees of it, than they are 
fufpeded of by others, or even by themfelves, I 
could here eafily manifeft, if I had not profef- 
fedly difcourfed of that fubjeft in another place. 
And indeed, there needs but a comparing of 
moft men’s lives with the promifes and threats 
held forth in the fcripture of no lefs than ever-

5, «'•
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even where they are cordially believed, becaufe 
they are not fufficiently laid to heart. I'he ci im
parity of the influences of the bare belief and 
the due perpenfioq of a truth is, methinks* 
confpicuous enough in men’s thoughts of death. 
For though that they ftiall die is fo truly be-* 
lieved, that it cannot ferioufly be doubted ; yet 
how doth men’s inadvertency make them 
live here, as if they were to do fo always ? 
Whereas when once grace, fieknefs, the fight 
of a dying friend, or fome other tragick fptc- 
tacle, hath ferioufly minded them of death, it 
is amazing to obferve, how ftrange an altera
tion is produced in their lives by the affive and

• permanent impreffion of that one obvious and 
unqueftioned truth, that thofe lives muft have 
a period; and to fee how much the fober 
thoughts of death contribute to fit men for it: 
it being fo imperious an inducement to deny 
ungodly and worldly lufhs, and to live iz-.
nwf dtxafuf evireSa; tu t« uw anwi, foierly^ 12- 
rigbteovjly., and godly in this f refent voorldf t^^at 
we muft one day leave it; that I admire not 
much that father’s celebrated ftridtnefs and au- 
fterity, who tells us, that he fancied always 
founding in his inward ears, that dreadful a- 
larm of, Surgite mortui., venite ad judiciunu

Yet notwithftanding the indifpofition of 
many readers to reverence and obey the fcrip
ture, and notwithftanding that in divers paf
fages of it, the ornaments of language are (for 
reafons above fpecified) purpofely declined} 
yet we find not, but that the fcripture, for all 
thefe difadvantages, is by the generality of its 
readers both efteemed and obeyed at another- 
guife rate, than any other book of ethicks or 
devotion. And multitudes even of thofe, whofe 
paffions, or interefts, will not fuffer them to 
be in fome points guided by it, are notwith
ftanding fwayed by it, to forbear or pradlife di
vers things, in cafes wherein other books would 
not prevail with them. As Herod^ though the 
Baptift could not perfuade him to quit his Zfe- 
rodias, did yet, upon John'^ preaching, do ma
ny other things, and heard him gladly.---- 1 wasMarktif.
going to fay, that we may not unfitly apply to37- 
the word of God, what divines have obferved 
of God the word; for as thofe accit^ents, that 
loudlieft proclaimed our Saviour’s having af- 
fumed our human nature and infirmities, were 
attended with fome circumftances, that confpi- 
cuoufly attefted his divinity ; fo in thofe paf
fages, in which the majeftyof the author’s ftyle 
is moft veiled and difguifed, there is yet fome 
peculiarity that difclofes it. But I fhall lefe 
fcruple to tell you, that in divers of thofe paf
fages, in which the Holy Ghoft (who in the 
Greek fathers wonted expreffion does often 

ftoop to our capacity, and, 
lafting joys and endlefs torments, to make us .as it were, fink himfelf down level,) feems 
believe, that there are multitudes of profeffed 
Chriftians, to whom may be applied what the 
writer to the Hebrews fays of the perverfe Jews 
of old, That what they heard did not profit them, 
not heir.g mixed ‘with faith in them that heard it, 
or (as the Greek will bear) becaufe they were 
not united by faith to the things they heard. 
But this is not all, for oftentimes the doffrines 
of the feripture lofe much of their efficacy,

moft to have vouchfafed a condcfcenfion to the 
ftyle of men j and to have commanded his fe- * 
cretarics, as he once did the prophet Ifaiah, tolu. yili. i 
write, EOnHS Be-ch^eaet EnoJhj iioith a ;
man's pen j in divers of thofe very places, I 
lay, there is fomething of fo aweful, and fo 
peculiarly his, that as the fun, even when he 
defcends into the Weft, remains ftill lucider 
than.any of the ftars i fo the divine infpirer of

the

    
 



A T I o N s touching
left but opinion. To which purpole, I remem
ber a handfome obfervation of fome of the an -. 
cients; that the Samaritans, that firft believed 
in Chrift upon the woman’s report, when af
terwards they were bleffed with an imfiiediate 
converfation with himfeif, they exultingly told 
the woman, now we believe^ not becaufe of thy John iv. 

heard him our fehes, andy9~^'i- 
know that this is indeed the Chrift, the Saviour 
of the world. For fo, divers, that firft believe 
the fcripture but upon the church’s fcore, are 
afterwards by acquaintednefs brought to believe 
the fcripture upon its own fcore j that is, by 
the difeovery of thofe intrinfick excellencies 
and prerogatives that manifeft its heavenly 
origination.—This facred book, even where it 
hath not embelilhments of language, doth not 
want them 5 being fo much recommended by 
its imperious perfuafivenefs without them, that 
it is more ennobled by their needleflhefs, than 
it would be, by their affluence. And if to 
fome paflages of Icripture we muft apply that 
of St. Paul, (whereby yet he thought to re
commend his miniftry to the Corinthian.s) 
That his fpeech and bis preaching was not with 1 Cor. ii. 
the enticing words of man's wifdom, but it t—4-
srvsu/zal©' Juva/AEwf, we may alfo remember, 
that he fubjoins as the reafon, that moved him 
to ufe this plain and unadorned way of teach
ing his Corinthians, 'That their faith might not Ver. 
JI and in the wifdom of men, but in the power of 
God. And truly the efficacy and operations of 
the bible, in comparifon of thofe of all other 
books, duly confidered, we may efteem, that 
as God oftentimes doth in the fcripture, what 
in the fcripture he is faid to do, draw us with 
the cords of a man, (paflages wreathed with 
flowers of rhetorick) fo is it not unfit, that we 
Ihould fometimes employ expreffions, that car
rying away our obedience, our reverence, and 
our affent in fpite of our indilpofitions to them, 
might manifeft their derivation from him, who 
is not tied to fuch means, as men would think 
necelTary, bdt can compafs his ends as well by 
as without any. Nor can I often confider the 
inftances experience affords us of the efficacy of 
many texft, (which Ibme that pretend to elo
quence accufe of having none) without fome
times calling to mind, how in the book of na
ture God has veiled in an obfcure and homely 
ftone an attraftivenefs (unvouchfafed to diamonds 
and rubies) which the ftubbomeft of metals does 
obfequioufly acknowledge. And as the load- 
ftone not only draws what the fparklingeft 
jewels cannot move, but draws ftronglier where 
armed with iron, than crowned with filver ; fo 
the fcripture not only is movinger than the 
glitteringeft human ftyles, but hath oftentimes 
a potenter influence on men in thofe paflages.
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Heb. iv.
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Some Consider
the fcriptures, even when his ftyle feems moft 
to ftoop to our capacities, doth yet retain a pre
rogative above merely human writings. Known 
unto God are all his works from the beginning of 
the world, fays an Apoftle-, and God, whofe 
attribute is to be the knower of

Afts i. 24. hearts, and whofe prerogative it is to form the 
nnderjiandeth our 

thoughts afar off. Certainly then, if we con
fider God as the creator of our fouls, and fo 
likelieft to know the frame, and fprings, and 
nature of his own workmanlhipj we lhall 
make but little difficulty to believe, that in the 
book written for, and addreffed to men, he 
hath employed very powerful and appropria
ted means to work upon them. And in effebt, 
there is a ftrange movingnefs, and, if the epi
thet be not too bold, a kind of heavenly ma
gick to be found in fome paflages of the fcrip
ture, which is to be found no where elfe j and 
will noteafilybe better expreffed,thanin the pro
per terms of the fcripture: For the word of God, 
(fays it) is quick and powerful, andfharper than 
any two-edged fword, piercing even to the di
viding afunder of foul and fpirit, and of the 
joints and marrow, and is a difeerner of the 
thoughts and intents of the heart. Wherefore, 
that Junius, (as himfeif relates) was conver
ted from a kind of atheift to a believer, upon 
the reading the firft chapter of John,', that a 
Rabbi, by his own confeffion, was converted 
from a Jew to a Chriftian, by the reading of 
the fifty-third of Ifaiah -, that St. Auftin was 
changed from a debauchee into a faint, by 
that paflage of the 13 th to the Romans and 
13 th verlci and that another father, whofe 
fear had made him difclaim his faith, burft out 
publickly into a Ihower of tears, upon the oc- 
cafional reading of the 16th verfe of the 50th 
Pfalm -, are effedls, that I do not fo much ad
mire, as I do, that fuch are produced no oftener. 
And truly for my own part, the reading of the 
fcripture hath moved me to more, and fwayed 
me more powerfully to all the paffions it would 
infufe, than the wittieft and eloquenteft com
pofures, that are extant in our own and Ibme o- 
ther languages. Nay, lb winning is the ma- 
jefty of the fcripture, that many (like thofe 
that fall in love in earneft -with the ladies they 
firft courted, but out of, what the French call, 
gallantry,) who began to read it out of curio- 
fity, have found themfelves engaged to con
tinue that exercife out of confcience : and not 
a few of thofe, that did at firft read the new 
teftament only to learn fome unknown Ian-' 
guage it is tranflated into, or for fome fuch 
trivial purpofe, have been by the means, that 
they elebled, carried beyond the end that they 
defigned, and met a deftiny not ill refembling . „
that of Zacheus; who climbing up into a fy- , that feem quite deftitute of ornaments, than in 

thofe, where rhetorick is confpicuous.
I Should now, Theophilus, immediately condu- 

pals on to the other things I am to difcourfe fan of me 
to you 6f, concerning the fcripture, but that 
the curiofity, wherewith you are wont to take 
notice of my pradlices, and to make inquiries ' faip-
after my private opinions, makes me imagine ture-, ani 
you telling me, that I do often read, and do 
much oftener commend books of devotion,

not’

Luke xix. 1 „ . .
»’ • camore growing in our Saviour’s way, only to 
adver. upon him, pafled thence to be his profe-

lyte and convert, and to entertain him joy
fully both in his houfe and heart. And though 
it be true, that the church’s teftimony be com
monly our firft, yet it is not always our chief 
inducement to believe the divinity of Holy 
Writ J its own native prerogatives heightning 
that into faith, which the church’s authority

Mar. xiii. 
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notwithftanding all the prerogatives I have at
tributed to the fcripture: wherefore to this I 
/hall anfwer, that I efteem indeed the truths of 
fcripture fo important and valuable, that I 
cannot Be troubled to fee them prefented to us 
in variety of drefles, that we may the more 
frequently and the more attentively take notice 
of them. And though fome devout compo
fures are fo unfkilfully written, aS to be much 
fitter to exprels the devotion of the writer, than 
to excite it in the reader; yet there are others 
fo handfomely and fo pathetically penned, 
that a good man can fcarce read them without 
growing better, and even a bad man muft be 
very much fo, without becoming lefs fo by per- 
ufing them. Nor do I at all defign to difpa- 
rage books of devotion, when I prefer the fcrip
ture to them, that being fo noble and match
iefs a work, that a book may attain to a high 
degree of excellence, whilft it remains infe
rior to the fcripture, and of whole preheminen- 
cies" I have already on feveral occafions named 
divers to you; and therefore fhall at prefent 
only recommend to your obfervation this one 
advantage of the fcripture,' even as to thofe 
things, tliat are alfo to be met with in other 

EccleCxii, books of devotion ; That if the words of the 
wife be (as Solomon tells us they are) like nails 
fajtened by the majters of the affemblies, the felf- 
fame nail muft enter lefs or deeper, according 
to the ftrength of the hand that drives it in ; 
and doubtlefs, any dodtrine believed to come 
from God, in the fame terms it is delivered to 
us, is like to be entertained with a deeper and 
obfequioufer refpedl; concurrently whereunto, 
the Apoftle, to fet forth the Theflalonians re- 

I Their, caption of the gofpel, fays, 1‘hat they received 
ii. 13. it not as the word of men^ but {as it is in truth} 

the word of God. After which, it is no won
der he could immediately fubjoin, that it did 
alfo effebiually work in them that believed. And 
though it be very true, that the foreignnefs and 
obfeurity of fome texts will require, as well as 
the teeming richnefs of others will bear, their 
being alledged in words much more numerous 
than thofe, whofe involved or contradfed fenfes 
they are to difplay ; yet is it alfo as true, that 
men do not unfrequently miftake themfelves in 
thinking to deliver the Holy Ghoft’s concep- 
tion.s in fitter terms than his own, the proper 
precife expreffions of fcripture being oftentimes 
lo pathetical and.finewy, that he, that ftretches 
them, enervates them; and paraphrafes, though 
handfome, do as much wrong them,'as a mix
ture of fiiver, though no ignoble metal, does 
wrong an ingot of gold. And though fome 
texts like pearls lofe indeed of their beauty, 
but operate, and are adminiftered more fuc- 
cefsfully beaten to powder, or with other cor
dial ingredients made up into a confeftion ;*yet 
divers lacred expreffions do like diamonds lofe 
both their fparkling luftre, and engraving fa
culty, when ground to duft, and lofe more in 
their entirenels and form than can be recom- 
penfed by any addition. And truly, as to my 
own particular, no book of devotion doth con- 
ftantly affeft me fo powerfully as the bible. 
And whereas I am of fo nice a palate, that in

Vol. II.

the Style of the Holy Scriptures,
my efteem compofures of that kind ftill lofe at 
the fecond reading; in the infpired volume, 
familiarity breeds not contempt, but reverence, 
(and I like a book, acquaintance ftill endears.) 
When I firft began attentively to read the fcrip- . 
ture, and (according to my cuftom when I 
read books, whereof I have a promifing ex- 
pedlation) to mark in the margin the paflages, 
that feemed to deferve a peculiar notice or re-' 
fledtion, I marked but here and there fome 
verfcs in a chapter; but when, upon a greater 
familiarity with the idiotifms, the fenfe, and 
the applicablenels of fcripture, 1 came to refur- 
vey it, I then in fome places marked the whole 
chapter, and in moft others left much fewer 
texts than before unfurnifhed with fome mark 
of reference. And whereas at my entrance I 
took even the choiceft part of the bible to.be 
at beft but like fome Indian province, wherein 
though mines and gems were more abundant 
than in other countries, yet they were but Ipa- 
ringly to be met here and there : after a com
petent ftay, my enfuing perufals prefe’^'^ed it 
me, if not as a royal jewel made up of gold 
and precious ftones, yet-(which is glorioufer) 
like Aaroif^ breaft-plate, a facred jewel, the 
particular inftruftions, for which were given by 
God himfelf, and which, befides the various 
number of flaming gems fet in fine gold, and 
placed in a myfterious order, was ennobled by 
that Urim and T’hummim, wherein God vouch- 
fafed to reveal himfelf to mortals, and was-a- 
dorned with /b much cunning work in gold,^ 
blue, purple, fcarlet, and fine twined linen, 
that the contrivance and workman/hip lent a 
luftre to the glittering materials, without be-- 
ing obfeured by them. This experiment keeps 
me from wondering to find in the infpired 
poet’s defcription of the man he attributes a 
blelTednefs to, that his Chaphatz is in the law pfaim i. 2. 
of the Lord, and in his law will he meditate day 
and night. For the word other tranflations 
render voluntas (Aftudiumy ours Englifhes de
light ; and indeed the Hebrew JfOM will bear 
both fenfes, and feems there emphatically to 
fignify a ftudy repleni/hed with fo much de*- 
light to the devout and intelligent profecutors 
of it, that, like the hallelujahs of the blelfed, it 
is at once a duty and a pleafure, aq exercife 
and a recompence of piety. And indeed, if . 
God’s bleffing upon the devout Chr.ftian’s 
ftudy of that book do (according to the Pfal- 
mift’s prayer) open his eyes to difcern the pfal. cxix.,
Niplaot, hidden wonders contained in it; he 8. 
Ihould, in imitation of him that in the fame 
Pfalm fays of his God, I rejoice at thy word, as 162.. 
one that findethgreat fpoil, be as fatisfied as na
vigators, that difcover unknown countries. And 
I muft confefs, that when fometimes, with the 
Apoftles in the mount, I contemplate Mofes 
and Elias talking with Chrift, I mean the law 
and prophets fymphonizing with the gofpel, I 
cannot but (refemblingly tranfported with a 
like motive) exclaim with Peter, it is goodfor 
me to be here-, and ceafe to think the Pfalmift4. 
an hyperbolift, for comparing the tranfeen- 

' dent fweetnefs of God’s word to that inferior 
one of honey, which is like it in nothing 103.

N n more
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more, than in that, of both their fuavities, 
experience gives much advantageoufer notions 
than defcriptions can.

But, ’Theophilus, upon condition you will 
not call this excurfion of your own occafioning 
a fit of devotion, I will no longer detain you 
on one fubjefl, but forthwith proceed to dif
courfe of thofe other things, that I am to con
fider in the fcripture, befides the ftyle. For 
though this be fuch as I have been reprefenting

it, yet I hope we fliall in our progrefs find, 
that it will be far lefs fit to apply to this match- 
lefs book that of the Heathen poet,

Ik

Materiam fuperabat opus-^

than that facred one of the Pfalmift, where he 
as well lays, that the king's daughter is allPia\. xlv. 
glorious within,' as that her cloathing is of^'i- 
wrought gold.

OCCASIONAL

REFLECTIONS
UPON

Several Subjects
Whereto is premi fed

A DISCOURSE about luch kind of
Thoughts.

Omnibus rebus, cmnibufque fermonibus, aliquid falutare mifcendum ejt. Cum imus fer occulta na
ture, cum divina tra^amus, vindicandus eJi d tnalis fuis animus, ac fubinde Jirmandus. Sen. 
Natural. Quaeft. Lib. 2. cap. 59. /

To *SOPHRONIA.
Tdly deareji Sijler, 

YO U receive, in this effed of my obe
dience, one of the higheft proofs I 
can give you of its greatnefs. For 
when you command but things, that 

tend to your fervice, the performance is wont 
to be accompanied with a fatisfadion, that 
fuffers me not to find it uneafy. But I confefs 
it was not without reludancy, that I was pre
vailed with to venture abroad compofures, 
wherein, even when I publifh them, I decline 
owning them; and which (if our names be 
difeovered) may, I fear, not only hazard the 
reputation (if it have any) of tny perr; but, 
(where you are lefs known) bring into queftion 
that of your judgment. It was eafy for me to 
reprefent toyou,how unfinifhed and unpolifhed 
the trifles you called for were ; efpecially con
fidering, that the immaturenefs of fome of them 
would not probably be the chief thing, that 
would make many think they comp forth un- 
feafonably, fince they avowedly aim at the per- 
fuading and teaching meh to improve their 
thoughts, as well as hulband their time, at a 
feafon, when both thofe precious things are

* It is the name given to the lame lady in the 2d feilioa of the following mtditacions,

•fo neglefted, or fo mif-employed, that the 
chief ufe which too many tnake of the former, 
is to devife ways to get rid of fhe latter. But 
though, to my unreadinefs to publilh thefe very 
long negledled papers, at the fame time when 
a pre-engagement obliged me to difpatch ano
ther treatife of a quite different nature, I add
ed all thofe other diffuading confiderations, that 
I have mentioned in the preface, to the rea
der; yet what I reprefented proved as una
vailable, as what I had written was incompleat. 
For, whilft you fancied, that the following re
fledions (fuch as they are) had fewer faults, 
and were like to do more good, than I can 
prefume j your charity for others, and parti
ality for me, made you fo refolute and prefling 
to have me run a venture, which you are 
pleafed to think but a very fmall one, that I 
judged it more excufable to prefent you green 
fruit, than, by obftinately refufing what you 
feemed almoft to long for, lofe an opportunity 
of evincing, that your commands can prevail, 
both where thofe of others would have been 
wholly ineffedual, and when they fequired me 
to prefent you (fome, if not many,) things, 

.1 that
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that are fo little worthy of you, that perhaps fevere to thefe papers, than a perfon, in whom, 
they are fcarcely fo, even of me. upon the fcore of her own ftyle, feverity were

more juftifiable than in moft readers, (without 
excepting the eloquent ones ;) and will imitate 
her, in confidering, that this book pretends to 
prefent them thoughts, rather than words; and 
in fupporting, for the fake of the defign, the 
manner, in which it is profecuted.

And certainly, my lady ^’s approbation 
is a happinefs, which divers forts of confidera
tions may render as advantageous as welcome 
to me. For if any of thefe thoughts do (which 
yet I can fcarce hope) derive it from your 
juftice, that great meafure of efteem you do 
not only merit, but polfefs, may both alTure . 
them of a general one, and much contribute 
to procure it them. But if all of them owe 
your approbation (as I fear they do) to your 
partiality j fince that muft not be fmall, to be 
able to pervert fuch a judgment, this it felf 
will prove an evidence of rhe bleffing of your 
affedion j which is a felicity, that I know you 
enough to value above all the praifes I can 
mifs of: fince applaufe can make me happy 
but in other men’s opinion, but your friend- 
Ihip can make me fo in my own. Yet, ap- 

■ prehend not, fitter, that I Ihould here en
deavour, by a folemn charader of you, to 
juftify what I have been laying; for, though 
to write a dedicatory epiftle, without a pane- 
gyrick, be grown of late very unfalhionable j 
yet fince it is as much fo, to take the praifes 
wont to be profufely given in fuch letters for 
meafures of any thing but the writer’s wit, I 
muft rather referve the acknowledgments I 
owe your merit and your favours, to fome 
occafion, where they may not be liable to pals 
for a tribute paid to cuftom, not a debt due to 
you, than, draw a needlefs fufpicion upon the 
fincerity of our friendlhip, by endeavouring 
to exprefs my affedion and efteem in a dedi
catory letter j and by chufing to profels, upon 
an occafion where cuftom allows men to lay 
what they do not think, fo great and real a 
truth, as that of my being, far more upon the 
account of efteem and gratitude, than of na
ture it felf.

Wonder not, dear Sofhronia^ that I ap
pear fo Ibllicitous to manifeft the greatnefs of 
my obedience; fince that implies an urgency 
in your commands, that it highly concerns 
me to have taken notice of. For thofe, that, 

Jiaving the happinefs to converfe with you, 
lhall chance to caft their eyes upon the follow
ing papers, will probably think, that I lhew as 
little difcretion in the addrefs, as I have lhewn 
Ikill in the writing, of thefe refledions when 
1 expofe fuch cenfurable things to the judge
ment of a perfon, that has fo piercing a one, 
and prefent trifles to one, that deferves the 
nobleft produdions of (what lhe is fo great 
a miftrefs of) wit, and eloquence. Upon 
whofe account lhe is wont to perfuade piety 
as handfomely in her difcourfes, as lhe expref- 
fes it exemplarily in her adions; and might, 
if her modefty did lefs confine her pen to 
excellent letters, both make the wits of our 

' fex envy a writer of hers, and keep our age 
from envying antiquity for thofe celebrated 
ladies, who, by their triumphant eloquence, 
ennobled the people of Rome^ and taught their 
children to fway thofe rulers of the world.

But when 1 can plead, that not only your 
commands, but even your importunity ingaged 
me (though not to the addrefs, yet) to the 
publication of thefe papers j I may reafonably 

• hope, that among thole many confiderable 
perfons, to whom your attainments are not un
known, not only my dedication will be excufed, 
but even my book will not be fo haftily 
condemned.

But I dare not profecute fo fruitful a fub- 
jed, for fear of/)(lending your modefty ; fince 
that predominant virtue gives you lb great an 
undervaluation for all your other qualities, 
that it is as much your cuftom to look even 
upon fmall praifes as flatteries, as it is your 
prerogative to keep great ones from being lb. 
And I ffiould therefore have omitted that 
little itfelf, which I have faid, if, on this oc
cafion, my intereft did not as well oblige me, 
as the known truth warrant me, fo to confider 
your modefty, as not to be altogether injurious 
to your other excellencies; fince the reader’s 
knowledge of thefe (if he be not a ftranger to 
you) will promife me this advantage, that 
divers of the criticks themfelves will chufe ra
ther to abfolve my writings, than condemn 
your judgment; and that at leaft the devout, 
to whom your pradice has afforded fo many 
other examples, will be fcrupulous to be more

My deareft Sifter,

Your moft aifeftionate.

and moft faithful Servant,

R. R.»

An
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that the incoherence of the fubjedls, together 
with the differing ways wherein they are hand
led, may make them look fo little of kin to 
one another, as fcarce to appear the produc
tions of the lame pen. But this uneven way 
of writing will pofllbly be rather pardoned 
than wondered at, by thofe, that lhall be in
formed.

That the nature of this kind of compo
fures requires not any other, than a loofe and 
defultory way of writing.

That thefe refledions are very far from com
ing abroad in the order of time, wherein they 
were fet down j but in that cafual order, where
in, when I was engaged to tack them togetiier, 
I was able to light on them among my loofe 
and forgotten papers. Many of which being 
difcovered to have been loft, when fome of the 
reft were to be at the prefs; I was fain, for 
the compleating of the number, to infert here 
and there fome of a much frefner date, among

WHEN I confiderthe diladvantages, 
with which the following trifles 
come abroad, in an age, that is not 

only lb cenforious, but fo intelligent, as this 
of ours J neither the partiality of my friends, 
nor the favourable reception, that the publick 
has hitherto vouchfafed to what hath been 
prelented it of mine, is able to give me a 
confidence, (though they almoft create a hope) 
that thefe papers will meet with aS kind an en
tertainment, as thofe of the fame hand, that 
have preceded them. And yet, without being 
wanting to my felf, I cannot but add, that by 
the help of their fuggeftions, who have urged 
the publication of thefe thoughts, I am not un- 
furnilhed with (at leaft) tolerable excufes for 
the things, that feem likely to ftand in need 
of any.

I Shall .not much wonder to find it faid, 
that the book is, in general, far Ihort of being 
an exadl and finifhed piece. For perhaps few _
readers will be more of that mind, than the • thofe that were made (as fome know, who then 
author is. But by way of apology, it may be read them) fixteen or feventeen years ago, 
reprefented, that moft of the following papers when my ftyle could hardly be other than dif

fering enough from what it now is.
And laftly, that the differing natures of 

feveral fubjedls required, that the refledlions on 
.fome of them Ihould be far longer than others. 
And as my want of leifure, and fometimes of 
dilpofednefs jco write, induced me to make 
fome of my confiderations but Ihort; fo I 
thought fit to let them pafs for their fakes, to 
whom, for want of time or Ikill, the brevity 
of thofe may make them the fitter,' and the 
,riiore recommend them.

Besides what has been alledged againft 
the ftyle, I know it may be objedled, that in 
fome of the meditations the fubjedls are very 
mean, and trivial 5 and that fuch themes are 
not worthy the being defcanted on. And in
deed, if I aimed at the writer’s advantage, 
more than the reader’s, I could ^afily have left 
them out, and have fubftituted in their places 
fome others, that lie by me, lefs liable to con
tempt. But I confefs, I did not think my 
felf obliged to publifli no meditations, but the 
leaft cenfurable ones that I had made ; and di
vers of thofe intiqiated in the objedlion were 
purpofely infert^ed, when I was prevailed with 
to bundle up thefe loofe flicks into faggots. 
For then, defigning this treatife for the benefit 
of the generality of devout readers, I thought 
it not amifs, hmongft divers refledlions, (fuch

being written for my own private apinfement, 
a good deal of negligence in them may appear 
as pardonable, as a carelefs drefs, when a man 
intends nor, nor expeds, to go out of his ftudy, 
or let himfelf be feen. And that which I now 
publilh being defigned, not to latisfy the cri
ticks, but to gratify the devout, I hope it will 
be thought a venial crime, if in fome of thefe 
meditations I have not aimed to exprefs elo
quence, but only to cherifh piety. I fay in 
fome, becaufe there may be others (where a 
different ftyle was thought fitter) in whofe fa
vour I would produce fuch fuffrages, as would 
not be flighted, if I were concerned to do 
any more for thofe papers, than excufe them.

And perhaps they, that fhall take the pains 
.to try their fkill in making meditations indif
ferently upon the occurrences that lhall hap
pen, and wander no farther from the circum
ftances of their themes, nor lard them any 
more with fentences and other paffages bor
rowed from the fathers, or the poets, than 
in moft of the following papers I have done j 
will not find the talk fo eafy, but that they 
will think it reafonable to be mild in their cen- 
fures, and will difcern, that in fuch compo
fures, fome unaccuratenefs is fo hard to be a- 
voided, that it Ihould not be hard to be for
given.

I Know the want of uniformity in the ftyle as moft of the fecond, and of the fourth fec- 
of the enfuing refledlions may fpecioufly e- tionr) more fuited to thofe perufers that are 

" ' ' cither of the more intelligent fort, or good
proficients already, to infert fome few me
ditations, of a more familiar fort, and eafier 
to be lighted on ; to keep thofe from being 
difcouraged from trying to make occafional 
refledlions, who may chance to have either 
barrenner fancies, or more unpradlifed pens, 
than even I had then. And thofe (perhaps) 

who.

rough be cenfured. For, not to mention, that 
fome of them are very long, and others very 
Ihort i it will be faid, that fome are written 
in a very negledled, and others even in a luxu
riant ftrain ; and there may (perchance) ap
pear betwixt fome of them as great an inequa
lity as can eafily be found betwixt compo
fures, that are none of them excellent. Befides
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it a conveniency, which it is more eafy for an 
intelligent reader to conjedlure at, than it 
were difereet for the writer to mention ex- 
prefly.

Another novelty will probably be taken 
notice of in the following papers, where the 
fecond and fourth fedlions, though by far the 
longeft in the whole book, are intirely taken 
up; the former only by meditations on accidents 
relating to an ague that once afflitled me ; and 
the latter by thofe, that occurred to fome 
anglers by the river fide. But for this rnatter, 
I prefume, it will not be difficult to apologize. 
For having obferved men to be inclinable, 
either openly to objedl, or at leaft tacitly to 
fufpedl, that in occafional meditations, that 
may hold true, which is (perchance not alto
gether undefervediy) faid of epigrams, that in 
moft of them the conceits were not fnggefted 
by the fubjedls, but fubjecls were pretended, 
to which the conceits might be accommo
dated i I thought, that to manifeft, that (at 
leaft, fome) writers of this kind of compofures 
need not have recourfs to the fufpedled arti
fice, the fittell way I could take was, by put
ting together, what the accidents of my ague, 
and of my angling journey, had fnggefted to 
me, to fhew, that it is very poffiblefor a perfon, 
that pretends not to a very pregnant fancy, to 
difcourfe by way of refledlion upon the feveral 
circumftances, that fhall happen to occur to his 
confideration, though one fulyedl fhould re
quire above fifteen differing meditations, and 
the other above twenty. Not to add, that it 
was rather wearinefs and defign, than want of • 
thoughts upon other paffages relating to the 
fame fubjedts, that kept me from increafing the 
number of thofe refledlions.

As for the fimilitude, though fome would 
make me hope, that they will be at jeaftexcufed j 
and though it were perhaps no great vanity 
for one, that does affiduoufly enough converfe 
with the works of nature and the produdlions 
of art, to think he has the means of furnifhing 
himfelf with pretty ftore and variety of com- 
parifons : yet for all this, I am not willing to 
quit my pretenfions to a fliare in the wonted 
effecls of that common equity, whicfi forbids to 
exadl too accurate a likenefs in the making of 
comparifons, which orators confefp ought to 
be judged with indulgence, and without ex- 
adling a conformity in other attributes betwixt 
the, things compared, provided there be a 
competent likenefs in reference to the parti
cular, wherein the collation or parallel is 
made.

And if I have, on fome occafions, profe- 
cuted the refemblance through all the particu
larities, wherein the parallel could be made to 
hold, more fully and nicely than is ufual in 
ordinary comparifons ; and if in fo doing I 
may have at any time a little ftrained the fimi
litude, the better to accommodate it to my pre
fent theme, and defign ; I have this to repre- 
fent, that to difplay refemblances to the full, 
and infift on their particular circumftances, is 
oftentimes no more than the nature of thefe 
compofures does allow, if not require; and 
that, on fuch occafions, to ftretch the parallel 

O o as

who, without fuch eafily imitable examples, 
would not be invited to make occafional me
ditations, may, by the pradlice of compofing 
them, grow fuch proficients in the art, as to 
furpafs fome, that defpife fuch humble be
ginnings.

But as I fendabroad thefepapers without 
the author’s name, that I may have the greater 
opportunity to hear other men’s opinions of 
them, and the left temptation to wave the 
complying with thofe that fhall feem rea- 
fonable ; fo if I fhall find, that fuch readers, 
as I efteem competent judges in an affair of 
this nature, fhall think, that thofe refledlions, 
wherein I have complied with the weaker fort 
of perufers, may be better fpared, than I in
ferred ; I can eafily repair that fault in the 
next edition, (if thefe trifles lhall be thought 
worthy of another.) In the mean time, I pre
fume, that thofe devout readers, who may be 
concerned in this matter, will take it kindly, 
that I have, for their fakes, adventured to treat 
of fubjedts too mean and barren to furnifh me 
with almoft any thing confiderable, fave the 
opportunities of manifefting, how low I can 
ftoop to gratify fuch perfons.

I Know it is a new thing, that I have 
ventured to put fome occafional refledlions into 
dialogues. But the reader will be lefs ftartled 
at my deviating in this, and other things, 
from bifhop Hall's way of writing occafional 
meditations, if I acknowledge, that not to pre- 
poffefs or biafs my fancy, I purpofely (till of 
late) forbad my felf the perufing of that elo
quent prelate’s devout refledlions. Which in
timation being premifed, I fhall fubjoin, that 
when I wrote for my own divertifement, I 
fometimes took pleafure to imagine two or 
three of my friends to be prefent with me at 
the occafion, that fet my thoughts on work, 
and to make them difcourfe, as I fancied per
fons, of their breeding and tempers, would 
talk to one another on fuch an occafion. And 
one of thefe, whom I call Eufebius^ being a 
Dodlor of divinity ; two others {Eugenius and 
Genorio) being travellers and fine gentlemen ; 
and the fourth, (whom I name Lindamor) be
ing a learned youth, both well born and well 
bred ; I was apt to think, that fome of their 
conferences might be allowed to pafs among 
the other papers ; both becaufe novelty, and 
variety, are wont to be not unwelcome things, 
and becaufe this way of writing allows a fcope 
for diverfity of opinions, for debates, and for 
replies, which moft commonly would be im- • 
proper, where only a Angle fpeaker is intro
duced. Not to add, that poffibly if this way 
of writing fhall be liked and praclifed by 
fome famed and happier pen, that were able 
to credit and improve it ; 'it may afford ufe
ful patterns of an inftrudlive and not unpleafant 
converfation : and fuch refledlions, being of 

' the nature of fhort and occafional effays, may 
afford men the opportunities of faying the 
handfomeft things they know, on feveral fub- 
jedls, without faying any thing elfe of them, 
or filling above a flieet, or perhaps a fide of 
paper at a time. And the liberty, that this way 
of introducing fpeakers allows, brings with 

Vol. II.
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as far as it can well be made to reach, is but a 
venial fault, which many readers are difpofed, 
not only to pardon, but to like. As if, in 
fome cafes, it fared with fimilitudes as with 
bows, which they though they may be bent 
fo forcibly, as to be thereby broken or fpoiled 5 
yet by being {trained fomewhat more than 
ordinarily, they acquire a greater ftrength, and 
enable the arrow to pierce farther, and to 
make a fmarter impreffion, than elfe it would.

The protafis (as rhetoricians call the firft 
part of a comparifon) may in fome of the fol
lowing refledlions appear to be too much am
plified, and needlefly to lengthen the medita
tion. But not to urge, that fometimes the 
more confpicuous adjundls of the fubjedt were 
fo mean and barren, that there was a kind of 
neceflity to exaggerate, or to expatiate upon 
little circumftances to invite attention ; the' 
protafis, wherein we difplay and confider the 
minute particularities of the theme, being the 
ground-work of all the reft, and it being far 
more eafy to fay little, than much, with equal 
pertinency upon a fubjedl; I thought it not a- 
mifs, to afford unpradlifed readers the moft 
affiftance of examples in fuch cafes, wherein it is 
probable they will moft need it; efpecially fince 
he, that has accuftomed himfelf to write copi- 
oufly, may eafily contradl his difcourfe when 
he will, by omitting as many palfages as he 
pleafes; and it is far more difficult for a be
ginner to fupply barrennefs, than retrench fu- 
perfluities. Which are not always fuch faults, 
but that I remember fome great mailers in the 
art of oratory have pronounced redundancy 
to be a good fign in a young writer, as taking 
it for a mark of a fruitful and exuberant fancy, 
that, in its produdlions, there is fomething to 
be cut off. So that if there ffiould be found 
any luxuriant expreffions in fome of thofe 
thoughts, that were written down, when I had 
not yet attained my 19''* or 20*'’ year, when 
I might be allowed to write not always to em
ploy, but fometimes to amufe my felf j I may 
hope, that the fame youth, that was my temp
tation to write them, may prove my excufe for 
having writtenthem, as it may for leavingthem 
unexpunged ; that as I defire to invite as well 
young gentlemen as other readers, to pen oc- 
cafional meditations, fo I find, that Ibme of 
the leaders, I am willing to pleafure, do as 
little diflike that luxuriant way of writing now, 
as I did then : as youths and ladies oftentimes 
better reliffi muft than wine.

I Know too, that there may be found, in ' in the eftimate of that decorum, IfeenogrCat 
fome of thofe protafes, divers paffages, and par
ticularly fome defcriptions (that often make a 
great part of them) which to fome readers will 
not feem noble and gaudy enough. But to 
fuch perufers it may be reprefented, that a 
fuitablenefs to the theme, how mean foever it 
be, may very well, as a piece of decorum, be 
allowed to a writer, and in few cafes more than 
in point of defcriptions; and that thefe being 
butpiilures drawn (with words inftead of co
lours) for the imagination, the fkilful will ap
prove thofe moft, that produce in the mind, 
not the fineft ideas, but the likeft j as a cri
tick in limning will more prize the pidlure of

3

an old meagre Sibyl, where the wrinkles and 
the fallow Ikin are drawn exadlly to the life, 
than a dozen ordinary pidlures of the fpring, 
(which yet are wont to charm vulgar eyes) 
though the youthful face, which reprefents that 
florid feafon, have as gaudy colours upon the 
cheeks and lips, as imbellifti the roles and 
lilies, which compofe the chaplet that adorns 
the head.

And poffibly there will be found other rea
ders (and thofe too Ikilled in rhetorick) that 
will accufe fome other of our meditations, as 
being too elaborate, or too pompous, for the 
themes, whereunto they are accommodated. 
But having laid by a competent number of 
thofe lately mentioned refledlions, wherein I' 
aimed chiefly at inviting and aflilling readers 
of meaner capacity ; I confefs, that in the o- 
ther meditations, aiming either at my own 
divertifement, or the gratifying another fort 
of perfons, I allowed my felf to make choice 
of fuch applications of the objedts I confidered, 
as I thought every body would not fo eafily 
light on. And, provided the refledlions were 
not {trained, nor too far fetched, I thought 
it not amifs they Ihould be fomewhat furpri- 
fing ; that I might by the way of handling the 
fubjedls I was to treat of, ingage an attention, 
which otherwife I could fcarce expedl for fuch 
unpromifing themes. I know, that if the 
judgment of fome fevere criticks were as in
fallible as themfelves think it, the ftyle of 
fome of the following refledlions would feem 
difproportionate to fuch mean and trifling fub- 
jedts. I do not perhaps ignore what rheto
ricians are wont to teach, of what they call 
the three differing charadlers of writing; 1 
have read thofe difcourfes, that Cornificius pro- 
pofes as the patterns of the fublime, the mo
derate, and the humble way of expreffing 
one’s felf on differing occafions; and I have 
been taught, and willingly acknowledge, that 
all themes arc not fo well capable of that 
charadler, which they call fublime j and that, 
according to the nature and dignity of the 
fubjedls that one treats of, the manner of hand
ling them ought to be varied. But if I were 
much concerned in this matter, I might re
ply, that notwithftanding all this, I know, 
that even the artifts themfelves do not fo per- 
fedlly agree about the defining of thefe mat
ters ; and the grand rule about thefe charadlers 
being only, that the laws of decorum (or, as 
the French call it bien-feance'} be not violated.

reafon to confine my felf to the magifterial 
diflates of either ancient or fcholaftick writers. 
For, living in this age, and in this part of the 
world, where we are not like to have thofe 
for readers, that died before we were born, I 
fee not why one may not judge of decorum 
by the examples and praiftices of thofe au
thors of yur own times and countries, whofe 
writings are generally efteemed by judicious 
men.

And certainly, in the judging of what i$ 
decent on particular occafions, we muft as well 
confider, who it is that is introduced as the 
Ipeaker, as what it is he fpeaks of. And 
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An IntroduBory Preface. 
though it be improper to do what thofe have 
done, that have unadvifedly made lliepherds 
and nymphs difcourfe like philofophers or do- 
Clors of divinity; yet when the writer either 
fpeaks himfelf, or introduces any, whom he 
reprefcnts as intelligent perfons ; they may be 
allowed, even about things ordinary and mean, 
to talk like themfelves, and employ expreffions 
that are neither mean, nor ordinary. As Virgil., 

It nigrim admired Georgicks, does in fome paf-
ttmfls lages, where he treats of contemptible infeCls, 

fpeak of them in fb noble and lofty a ftrain, 
that when he mentions multitudes of ants, one 
would think he were fpeaking of an army of 
Moors J and when he gives an account of 
bees, his expreffions about their common-weal th 
would fcarce mifbecome the majefty of that 
Rotne. Such paffages do, notwithftanding the 
great difparity of themes, make the ftyie of 
his Georgicks as well noble (if not ftriClly 
heorick) as that of his .®neids j and when he 
writes of ants and flies, he does it in a ftrain 
worthy of the fame pen, that fo loftily defcribes 
the deftruClion of Trtjy, and the adventures of 
that hero, whom he would have to be (thought 
not immediately) the founder of Rome.

I Will not fay, that fince there is a mode 
in language as well as in clothes, I fee not, 
why the fafhion, that now-a-days allows our 
gallants to wear fine laces upon canvafs and 
buckram, might not warrant the tricking up 
Of flight fubjeCls, with the richer ornaments 
of language : nor will I examine, whether men 
may not except againft the authority of fome 
jejune writers, that taking upon them to pre- 
fcribe the laws of ftyle, make fo many of their 
precepts negative, that one may fufpeCl them 
indited not fo much by fkill, as envy; which 
makes fuch affuming law-givers miftake the 
impotence of a barren fancy for the fkilfulnefs 
of a critical judgment, and (valuing only the 
ideas they think they can reach) condemn what
ever they defpair to imitate. And, from thofe, 
that would be thought to cenfure the modems, 
but out of a veneration for the ancients, one 
might, methinks, reafonably expedl but light 
cenfures for employing upon occafion that 
noble figure of rhetorick called hyperbole; 
fince I fhould be loth to ufe it often, with no 
more referve, than thofe great orators, 'Tully and 
Jfocratest have fometimes done before me. But 
a juft debate of the rules of eftimating the de
cency would take up fo much room, as muft 
make it improper for this place ; where all I 
contend for is, that though when one treats 
of various fubjedls, fomewhat differing ftyles 
are indeed to be accommodated to them ; yet 
this is to be fo done, as ftill to prcferve a cer
tain dignity in expreffions. So that a writer 
may be fometimes engaged by his fubjedl*to 
ufe a lofty ftyle, but without ever being ob
liged to employ an abjedt one; though in
deed in fome cafes he may be allowed to ftoop 
below what he is bound to, and forbear foar- 
ing, as well as avoid creeping. Nor am I, 
for my own part, much concerned to infill here 
on the fubjeft I juft now declined to debate. 
For if I mif-remember not, Cicero himfelf, as 
well as fome fuccceding orators, allow in di-
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I vers cafes to fhift charadlers, even in the fame 
difcourfe, according to the differing particu
lars, that happen to fall under confideration •, 
and fome of them add this reafon, that hence 
there will arife variety, which is wont to be a 
welcome thing. And to apply this to the oc
cafional reflections, that may be concerned in 
this debate, I muft delire the reader to take 
notice of thefe two things : the one, that 
though the thing it felf, which fets a man’s 
thoughts at work, may be but mean in other 
regards, yet that, which the refleClor pitches 
upon to confider, may be of another nature ; 
as though the glow-worm, which afforded me 
the IVt*’, reflection of the V‘** feCtion, be but 
a fmall and contemptible infeCl, yet the light, 
which Ihines in his tail, and which makes the 
chief theme of the meditation, is a noble and 
heavenly quality, and might have juftified the 
having many things faid of it, for which the 
fublime character would have been the mofl 
proper. The other particular I meant to point 
at, is, that oftentimes, when the protafis, or 
former part of a reflection, is fpent upon con
fidering fome mean and trivial fubjeCt, the apo- 
dofis, or reddition, contains fuch an appli
cation of what one was taking notice of in the 
fubjeCl, that the thing pointed at may be 
fome important moral inftruCtion, or perhaps 
fome theological myftery ; and confequently 
may require and jullify another than the for
mer humble ftyle, and admit all the quicknefs 
of expreffion and the richefl ornaments, that be
long to thofe two higher characters, which rhe
toricians call the fbbtil, and the magnificent. 
But if I Ihould now and then deviate from 
bounds, which, not being confpicuous, it is 
difficult never to fwerve from, I have this pe
culiar apology to make for fuch aberrations j 
that writing for the mofl part of themes wholly 
new, and untreated of by others, I mufl needs 
want the affiflance of examples to regulate or 
authorize my expreffions ; about which I need 
not be yet very follicitous, if I may truft a 
learned and applauded writer fwhofe cenfure I 
defired) that is both able to judge fkilfully, 
and wont to judge freely.

These things I have the more carefully in- 
fifted on, becaufe I would not have thofe in
genious perfons, that may chance to Caft their 
eyes on thefe papers, to be tempted by any 
imperfections of mine, to think otherwife of 
occafional meditations, than that though there 
be fome, yet there are not very many, of 
their themes fo low and contemptible, but 
they are capable of affording refledions of an
other nature to them, that are dextrous in 
making application of things. And I would 
not have fuch difcouraged from hoping to find 

•in many themes, that feem defpicable at firft 
fight, fome hint or other, that may give thofe, 
that have wit or eloquence, opportunity enough 
to difplay thofe qualities. For as there is a 
great difference betwixt fuch writers, and 
common ones; fb it is very material by what 
pens the fubjeCl is treated of; and extraordi
nary perfons, in eftimating what they are like 
to perform, muft not only confider the un- 
promifing nature of their fubjeCl, but the aCli- 
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Introductory Preface,
long to what I have written about the method 
of making occafional refledions.

It is true, the difcourfe may feem fomewhat 
incompleat, becaufe of the omiflion of this way, 
that is more than once mentioned in it.

But though the loofe papers, wherein that 
method, and divers examples of it, are fet 
down, were lying by me, when I tacked up 
thofe that now come abroad ; yet my occafions 
eafily prevailed with me to continue to fupprefs 
them. For though I did not much fcruple to 
comply with my hafte, and avocations, by 
forbearing to fwell a book, whofe bulk already 
much exceeded my intention -, becaufe that, 
as the papers, that now appear, were extorted 
from me, fo I confefs, that I was not fond of 
expofing thofe, that I had an expedient to keep 
back; but that I think it very fit to obferve, 
firft, whether the reception, that the following 
meditations v/ill find, will make me and others 
think it worth while to have the ways pub- 
lifhed, that I was wont to ufe in making them.

I Had almoft forgot to intimate, that fome 
urgent avocations having obliged me to fend 
the following treatife to the prefs without read
ing it over my felf, I now find, that my hafte 
will make me need an apology to thofe readers, 
that exped to have the paffages and phrafes of 
fcripture printed in a discriminating letter, and 
quoted in the margin. For though in books of 
pofitive, or of controverfial divinity, I confefs 
I have often obferved a margin, fluffed with a 
multitude of citations, to contain divers fo un
concluding, if not impertinent, that the num
ber does better fhew the author’s memory than 
his judgment; yet in books of devotion, I am 

nerality of readers, who exped to be informed 
(by the margin, where they may find thofe fto- 
ries, and expreffions, which their being bor
rowed from an infpired book, make more ope
rative and emphatical. But I muft on this oc
cafion further intimate, that as to thofe citations 
of paffages of fcripture, wherein I may feem to 
have mif-recited the words of the text; though 
as to fome of them, that were fet down when I 
had not a bible or concordance at hand, my 
memory may have deceived me as to the words 
(which is no more than has often happened to 
the fathers themfelves in the like cafe, and is a 
venial fault, where dogmatical or polemical 
divinity are not concerned) yet oftentimes my 
variations from the Englifh verfion were made 
on purpofe. < For having had the curiofity to 
get my felf inftruded, as well by Jews as 
Chriftians, in the eaftern tongues (efpecially 
the Hebrew^) I thought I need not ftridly con
fine my felf to the words of our tranflators, 
whenever I could render the meaning of a text 
in* fuch terms as to me feemed proper or ex- 
preffive ; or, without injuring the fenfe of the 
Hebrew or the Greek, could better accommo
date fny prefent purpofe.

Now whereas fome may think, that in this 
preface I employ excufes, that feem (fome of 
them) not to agree with one another; I de
fire it may be confidered, that the fneditations 
they relate to, being not only written upon dif
fering fubjeds, but (which is more) defigned 

for
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vity of their own fancy, and the pregnancy of 
their own wit. For though the ftars cannot, 
the luminaries can, clothe the light and wan
dering vapours of the air with the colour of 
gold, and of rofes ; and the fun, by his pierc
ing and improving beams, cannot only make 
diamonds fparkle, and rubies flame, but by 
his aftion upon an obfcure cloud can make 
even that exhibit all thofe glorious and charm
ing colours, for which we admire the rain
bow.

And, that the following papers may prove 
to fuch perfons the lelTer temptations to under
value and mif-judgeof this kind of compofures; 
I am firft to advertife the reader, that they are 
capable of fo much greater variety, than the 
following treatife prefents, that befides the 
vaft multitudes of particulars unmentioned in 
it, that may be added under thofe heads, 
to which the enfuing meditations are referred, 
there are feveral diftinCl forts or kinds of occa
fional thoughts, (fuch as thofe, that are made 
upon texts of fcripture, or relate to lefs fami
liar points of divinity, or other learning, or 
contain hiftorical applications, upon
which I have, out of hafte, and other reafons, 
purpofely forborn (though not to write, yet) 
to publifh reflexions. And in the next place, 
I muft here frankly acknowledge, that many 
of the enfuing refledions are fo far from being 
the beft, that even no better a pep than mine 
could make, that they are much inferior to di
vers, that I have already made ; though (for 
allowable confiderations) I have forborn to pub- 
lifli them. And I muft confefs, that I am 
more beholden to my occafional refledions, 
than they are to me. For, whereas they have - not much averfe from complying with the ge- 
■furnilhed me with divers of the thoughts, 
which have been the favourableft entertained 
by the readers of my other books of devotion; 
I did much impoverilh thefe papers, that pro- 
felfedly contain my occafional refledions, by 
not only leaving, but taking out of them fe
veral things, which were the moft likely to 
have recommended them; that I might ac
commodate other writings, for which I had a 
greater kindnefs or concern.

As for the:Difcourfe of Occafional Ref eHions, 
all that I fhall fay of it, is, that confidering 
how early I attempted that fubjed, and that 1 
was fain to repair, as well as I could, the un- 
feafonable mifs of divers papers belonging to 
it, when I difpatched it to the prefs ; confider
ing thefe things (I fay) Idefpair not, but that it 
will be thought, that I have not faid nothing 
in favour of a fubjed that hitherto had fo little 
faid to recommend it, that even the eloquent 
Bifhop Hall *, employing but fome lines, not 
pages, upon the praife and utility of it, (which 
he mentions but in very general terms) left 

of the me to find out, by my own thoughts and ex- 
vhole a- perience, the various confiderations, by which 
TOww/aoz J have endeavoured to difplay the ufefulnefs of 

way of thinking I would invite to. Which 
preface. I have further manifefted, by applying to that 

fcope divers paffages of fcripture, (which the 
reader muft therefore not wonder, if he do 
not now meet with) as texts, that either by 
way of example, or upon Qther accounts, be-
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IntroduBory Preface, 
for very differing ufes (fome of thofe difcourfes 
being intended to invite the more unfkilful, 
and encourage the more defpondent fort of 
readers,* and others, to entertain proficients) 
it was but requifite, that I Ihould, by every dif
fering (and, perchance, feemingly repugnant) 
confiderations, give an account of fuch differ
ing ways of writing them, as fuch diftant fub
jedls, and my fcope, required.

But what if it Ihould fare with me now, as 
it has done on other occafions, on which my 
friends have accufed me, of framing more ob- 
jedlions againft my felf, than were afterwards 
made againft me by my readers ? I dare not 
fay it is impoffible, but that this may prove the 
cafe. But if it do fo, I lhall not yet think my 
felf to have altogether miffed my aim in what 
I have hitherto reprefented. For I have men
tioned the more particulars, and difcourfed the 
more largely of them, that if they prove not 
needfill apologies for my refledlions, they may 
prove ufeful confiderations for thofe, whom I 
would invite to exercife their pens in fome fuch 
way of writing; divers of whom will probably 
be encouraged to venture upon making fuch 
compofures, when they find excufes for divers 
of thofe things, that are the moft likely to be 
thought to blemifh fuch effays, (or dilhearten 
beginners'from attempting them) to be drawn 
up already to their hands. But as fdr my own 
.particular, if I could make none of the apolo
gies now infilled on for the imperfedtions im
putable to this treatife; yet I Ihould not be de- 
llitute of a very juft excufe for the publication 
of it. For divers devout perfons, that had 
more partiality for thefe writings, and lefs 
tendernefs of my reputation, than I could have 
wifhed, having long Ibllicited the publication 
of thofe they had in their hands, were at length 
fo refolved to effedl it, that, in Ipite of the 
promifes I at length made them to comply, 
with their defires, when Ibme other writings I 
was then abbut Ihould be difpatched ; I was 
fain to make ufe of a legal artifice to hinder 
for a while at the Stationers hail the publica
tion of divers papers, that I had not lo much 
as read over.

But I confels I take notice of thefe paffages, 
rather to excufe thofe imperfedtions, which 
hafte may have occafioned in thefe immature 
produdtions, than to apologize for writing bn 
fuch a fubjedl. For fo many advantages, that 
may Accrue to a devout and fkilful perfon, 
by affiduoully making of occafional me
ditations, have been difplayed in the difcourfe, 
that is premifed to thofe that follow; that I 
hope the former part of this book will fuffici- 
cntly apologize for my having written the 
latter; efpecially if to the other particulars pjo-

MS 
but the objedts, upon which fuch med:rationsw 
have been made already, cither by our felves or^'^ 
others, do revive the memory of thofe good 
thoughts that were fnggefted by then). So 
that when diligence and proficiency in the^'^^^o ’"‘"f- 
pradtice of our Melcteticks lhall have fup- 
plied us with religious, and handfome refiedti-j?;). Hall 
ons, upon the moft obvious works of nature,'« i-‘- 
and the moft familiar occurrences of human 
life, devout perfons will have the advantage 
to live almoft furrounded either with inftruc- 
tors, or remembrancers. And when they want 
Ikill, or are indifpofed to exrradf fpiritual things 
out of earthly ones, they may, without rack
ing their invention, be fiirnifiied with good 
thoughts, upon many objects, by their uie- 
mory. For (as I elfewhere more fully declare,; 
thofe truths and notions, th.at aredreflid up i.n 
apt fimilitudcs, pertinently applied, are wont 
to make durable impreffions on that ficulty i 
infomuch that though I am far from pretending 
any ofthe reftedfionsto be met with in thefollow'- 
ing treatife, to be made of that nature; yet fuch 
as they are, divers confiderable perfons of dif
fering ages and fexes have been pleafed to fay 
(which is an advantage may richly recompenfe 
more trouble than thofe writings coft me) that 
they fcarce ever fee fuch or fuch particular 
things, on which I have written refledtions, with
out remembering both thofe thoughts, and their 
author. So that they, who have lb eafily at
tainable things, as happier pens than rrhne, in 
fetting down occafional meditations, may have 
the fatisfadiion of making almoft the whole 
world a great * Conclave Mneinoniejiw^ and a * 
well furnilhed Promptuary, for the fervice of'^-^/^ cer~ 
piety and virtue, and may almoft under every 
creature and occurrence lay an affibufeade 3‘-farn!fied^ 
gainft fin and idlenefs. with fie-

No R is this indirect way of inftrudfing men,^''"". "r e- 
unlawful for a Chriftian, or unworthy of him. 
For in the fpiritual warfare, where our adver-TO&re^Jfi 
fary is the old ferpent, ftratagems are as law-W/>/fe’ 
fill as expedient; and he that gets the vidtory, 
whether or no he wins reputation by the man
ner, is fure to obtain (a greater recompenfe) 
glory, by the fuccefs. A teacher is not obliged 
to imitate Alexander^ who, upon a difputable 
pundlilio of gallantry, that was neitherwife nor 
charitable, refufed to fteal a vidfory. For the 
prophet Nathan fcrupled not to deceive David, 
that he might reclaim him, and furprize him 
into a confeffion of the criminoufnefs of his 
fuult. And the Apoftles being termed by their 
mailer, fijhers of men, were warranted to make 
ufe of baits, as well as hooks, and nets. And 
our Saviour himfelf, by the parable of the 
wicked hulbandman, that ufurped the vine, 
drew the Pharifees to an acknowledgment, 

pofed in the newly named difcourfe, as things' which they llarted from as foon as they per
fit to recommend that kind of thoughts, I here 
be allowed to add, that a man’s devotion may 
not alone be cheriffied by occafional medita
tions, upon the account of thofe, which every 
private Chriftian makes for himfelf, but by the 
help alfo of thofe, which he finds made by o- 
thers, or intends for them. For not only whilft 
pious refledtions are making, they are proper 
to inftrudl the mind, and warm the affi;dlion5;

. Vol. II.

ceived what they had done. And the fame 
divine teacher did fo frequently imploy fidlions 
to teach truths, that to condemn figurative and 
indiredt ways of conveying even ferious and la
cred matters, is to forger, how often Chrift 
himfelf made ufe of parables. And I am the • 
lefs troubled to fee fome thoughts of mine, 
which, though unpolilhed, have a natural 
tendency to inveigle men fif I may fo fpeak)

P p into» * »•

    
 



A DISCOURSE touching Sed. i.
that fcarce any of them will ’ give him, that 
perules them, above half a quarterof an hour’s 
exercife of it.

And as I thought it not any fault to have 
a regard to what was like to pleafe a good 
part of the readers I wrote for, (though it 
would not elfe perhaps have pleafed me, any 
more than it will the nicer palates of the cri
ticks;) fo if thefe trifles chance to meet with 
half fo kind a reception from the publick, 
as they have had from particular perfons, I 
lhall not, perhaps, want the confolation, which 
may be derived from the judgment of a great 
mafter of wit, who fcrupled not to affirm, 
that he had rather his entertainments Ihould 
pleafe the guefts, than the cooks. Though 
they, that would compleat the good fortune of 
thefe papers, may do it more effedlually, by 
addidling themfelves (as confiderable perfons 
have been of late induced to do) to write oc
cafional refledlions (how excellent foever they 
may prove) than by being kind to thefe; fince 
having written them, not to get reputation, 
but company, I cannot but be unwilling to 
travel alone; and had rather be out-gone 
than not at ail followed, and furpaffed than 
not imitated.
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into piety and virtue, thruft abroad into the 
world ; not only becaufe I fee no reafon to de- 
fpair, that even as to the moft obnoxious of 
thefe meditations, the examples they afford may 
make them ufeful, when the things they con
tain do not make them confiderable and equita
ble, readers will rather pity, than admire to find, 
that an author does not foar, whilft be is clog
ged or depreffed by the meannefs of his fubjeft. 
But becaufe fome experience feems to promife, 
that their novelty and variety will procure the 
book in general a favourable entertainment i 
and, indeed, if I had written in a more ufual 
or a more folemn way, I Ihould, perchance, 
have had no readers but divines, or humanifts, 
or devout perfons, or defpifers of the world, or 
(in a word) the mafters, or lovers of that one 
kind of learning, to which my fubjeft did be
long : but treating, as I do, of whatever chan
ced to come in my way, and confequently of 
many very differing and unufual things, cu- 
riofity will probably invite both the learned 
and the devout; both gentlemen and ladies ; 
and, in a word, inquifitive perfons of feveral 
kinds and conditions, to caft their eyes upon 
thefe refledtions •, which, by their variety and 
fhortnefs, will have this advantage, towards 
the making them entertained with patience.

♦

A

DISCOURSE
T O U C I N G

Occafional Meditations.
SEC

CHAP. I.

The way of thinking, whole pro- 
dudtions begin to be known by the 
name of Occafional Meditations, is, 
if rightly pradlifed, fo advantage

ous, and fo delightful, that it is pity the 
greateft part, even of forious and devout pel- 
fons, Ihould be fo acquainted with it: and 
therefore, dear lifter, your defire to bring this 
way of meditation into requeft with fome of 
our friends is that, which I cannot difap- 
prove. But I am fo far from having the va-; 
nity to think, that the trifles of this kind, 
your commands make me trouble you With, 
would recommend occafional refledtions to 
thofe, whofe eyes they were not meant for, 
that I think my felf obliged to premife fome
thing touching the ufefulnefs of this way of me
ditating, left the carelefs and unpoliftied in
ftances you will, I fear, meet with, among 
thofe I now prefent you, Ihould difparage and

I

I

bring a prejudice upon compofures of this kind 
in general : wherefore, judging it requifite, to 
premife fomething touching this way of think
ing, I lhall forthwith apply my felf to that 
talk. And I Ihould judge it a very natural di- 
ftribution to divide the following difcourfe in
to two parts J the firft of which Ihould contain 
fome invitations fo the cultivating this fort of 
meditations, and the latter Ihould ofier Ibme- 
thing by wiy of method, towards the better 
framing of them. But left I Ihould at this 
time be hindered from treating of each of 
them diftindlly, I will at prefent omit that 
divifion, and endeavour in recompenfe fo to 
deliver the motives I am to propofe, that the 
firft jlart of the difcourfe may not appear maim
ed, though it be unattended by the fecond ; 
and yet the particulars that might compofc 
the fecond, may (if it prove convenient to 
mention them at this time) be coramodioufly 
enough inferted in opportune places of the firft.

Or

    
 



Chap. 3.
Of inducements to this exercife, I might 

perhaps name many *, but, for order’s fake, I 
lhall comprize them in the enfuing five the 
firft whereof will take up the prefent fedlion, 
and the temaining four, as many others.

CHAP II.

And firft, the way of meditating, I 
would recommend, conduces to keep the 

loul from idlenefs, and employments worfe 
than idlenefs ; for while a man’s thoughts are 
bufied about the prefent fubjedts of his reflec
tions, our ghoftly adverfary is difcouraged to 
attempt that foul, which he fees already taken 
up with fomething, that is at leaft innocent, if 
not good. If I had not elfewhere dilplayed the 
evil and danger of idlenefs, and reprefented it 
as a thing, which though we fhould admit not 
to be in it felf a fin, yet may eafily prove a 
greater mifthief than a very great one, by' at 
once tempting the tempter to tempt us, and 
expofing the empty foul, like an uninhabited 
place, to the next paffion or temptation, that 
takes the opportunity to feize upon it: If 
(I fay) I had not elfewhere difeourfed at large 
againft idlenefs, I might here reprefent it as 
fo formidable an enemy, that it would appear 
alone a fufficient motive to welcome our way 
of meditation; that it baniflies idlenefs. He 
that is verfed in making refledlions upon what 

. occurs to him ; he that (confequently) has the 
•works of nature, and the adlions of men, and 
almoft every cafualty, that falls under his no
tice, to fet his thoughts on work, lhall fcarce 
want themes to employ them on : and he that 
can (as it were) make the world vocal, by 
furnilhing every creature, and almoft every oc
currence, with a tongue to entertain him with, 
and can make the little accidents of his life, 
and the very flowers of his garden, read him 
ledlures of ethicks or divinity; ,fuch a one, I 
fay, lhall fcarce need to fly to the tavern, or 
a worfe place to get a drawer, or gamefter 
(perhaps no better qualified) to help him to 
get rid of his time: fuch a one will rather pity, 
than purfue thofe, who think it their privi
lege to Ipend their whole life in diverfions 
from the main bufinefs of it; and out of an un- 
Ikilful, and ill-governed felf-Iove, are come 
to that pafs, that they cannot endure to be 
with themfelves. Such a one will not need to 
frequent the company of thofe gamefters, that 
are fure to lofe that, which all their winnings 
will never be able to buy, or to redeem ; and 
expofe themfelves coldly to as many cafualties, 
as even war could threaten j and voluntarily 
tempt thofe paffions it is the talk of wifdom 
to decline, and a virtue to fupprels ; lofing 
nothing but their tirhe, without lofing .their 
patience too, and commonly a great part of 
that revereiKC and fubmiflion they owe to him, 
of whom the fcripture tells us, that even 

Prov xvi ihemfeives, the whole difpofal is bis. Nor
' will he need, for want of knowing what to do 
when he is alone, to make it his almoft daily 
imployment, to make impertinent vifits to 
unfanftified companies, where fometimes he 
he may lofe his good name, often his in-
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nocence, oftner his zeal, and always his 
time. •

And as the exercife, I would perruade, will 
help to keep us from idlenefs ; fo will it, to 
prrterve us from from harbouring evil thoughts, 
which there is no fuch way to keep out of 
the foul, as to keep her taken up with good 
ones J as hulbandmen, to rid a piece of rank 
land of weeds, do often find it as effesftual a 
courfe to fow it with good feed, as to cut them 
down, or burn them up. And indeed, the 
thoughts of many a perfon, are oftentimes fo 
a£live, and reftlefs, that fomething or other 
they muft, and will perpetually be doing; 
and like unruly foldiers, if you have not a care 
to imploy them well, they will employ them
felves ill.

Wherefore, when a man hath once ren- 
dered this way of thinking familiar, fometimes 
the fubjecl of his meditation will lead him to 
thoughts, and excite affcdlions, full of fere- 
nity, and joy, like thofe fair mornings, where 
the cloudlefs beams, and cherifliing warmth 
of the fun, inviting the lark to afpire towards 
heaven, make her at once mount and fing; 
and when the mind is raifed to fuch a wel
come and elevated flate, to liften to an or
dinary temptation, a man muft forgo his plea
fure, as well as violate his duty, and in the 
difference betwixt the imployment that bufies 
him, and that whereto he is follicited to ftoop, 
he will eafily difcern, that his innocence will 
not be the only thing, that he would lofe by 
fo difadvantageous a change ; and fometimes 
too, whether or no the imployment, that bufies 
his thoughts, happen to be fo delightful, it 
will however appear to be fo confiderable, that 
it will feafonably furnifli him with that excel
lent anfwer of Nebemiab to thofe, that would 
have diverted him from building of the tem
ple, to come to a treaty with them, lam doing Nehem. 
a great work^ (and fuch indeed is the ferving ?• 
God, and the iniproving the mind, whether 
we confider its importance, or its difficulty) 
fo that I cannot come down: why fbould the 
work ceafe^ wbiljl I leave it, and come down to 
you ? Which laft expreffion fuits very well 
with the prefent cafe ; fince, when a pious foul 
is once got upon the wing of contemplation, 
lhe muft defeend and ftoop to exchange her 
converfe with heavenly objedls, for one with, 
earthly vanities; and much more muft lhe de- 
bafe and degrade herfelf, if the things flie is 
tempted to, be lufts, which lhe will thence 

.clearly difcern, to be as low as the hell they 
belong to, and deferve.

And as thefe objedls will afford employr 
ment enough to our refleiftor, fo will the 
wholefome inftrudlions they will fuggeft, incline 
him to Ihun thofe ways of wafting his time, 
which they enable him eafily to avoid. For 
1 have obferved this difference, betv/ixt ghoftly 
dangers, and ordinary ones, whereas in mili
tary hazards, thofe, that are the moft forward 
to thruft themfelves into d.mgers, are com
monly the beft able to.furmonnt them j they, 
on the contrary, are wont to be the moft 
fearful of temptations, that are the moft re- 
folved, and beft qualified to refill them.

CHAP.
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Marfli. 
XX. 6.

kept too much ftrangers to him; if in lhe 
Jong intervals of our more folemn exercifcs of 
devotion, we be not careful to lay hold on the 
fhort and tranfient opportunities of cherifhing,.. 
and reviving that grace in us, and do not by 
the rifes given us by the things that occur, t^ke 
occafion to make frequent, though but fhort 
flights heaven-wards, in extemporary reflec
tions, ferious foliloquies, piercing ejacula
tions, and other mental, either cxerciles, or 
expreffions of devotion : by which means, we 
'may make thofe very objefts, and occafions, 
that would difeourage, or at leaft diftraft our 
minds, elevate and animate them; as Jona
than made thofe very things, whereby his ene
mies, the Philiftines, fought to intrap, or de
ftroy him, incouragements to fight with them, 
and omens of his vitftory over them. And as 
fcarce any time is fo fhort, but that things fo 
agile, and afpiring, as the flames of a devout 
foul, may take flight to heaven, (as Nehemiah 
could find time to dart up a fuccefsful prayer 
to the throne of grace, whilft he flood wait
ing behind the king of Perjia'^ chair) fo by 
thefe extemporary refledions, as well as by o- 
ther mental ads of piety duly made, a devout 
foul may not only refeue thefe precious frag
ments 
them.

of time, but procure eternity with

A DISCOURSE touching Se£I. 2.
CHAP. III. folemn exercifes of devotion, and make thole

fo unfrequent, that our hearts are in great 
Nor will the Meleteticks (or way, and danger of being, by the bufinefs, and plea

kind of meditation) I would perfuade, fures, and hurry of the world, if not -perverted 
keep men alone from fuch grofs and notorious from afpiring to, at leaft too long diverted 
idlenefs; they may be afked the queftion, pro- ' from enjoying communion with God, and 
pofed by the houffiolder in the gofpel. Why fit ' 
ye here all the iay idle? But this way of think
ing may in part keep men from the lofs of 
fuch fmaller parcels of time, as though a meer 
moralift would perhaps cenfure the negled of 
them in others, yet a devout perfon would 
condemn it in himfelf i for betwixt the more 
ftated employments, and important occurrences 
of human life, there ufually happen to be in- 
terpofed certain intervals of time, which, 
though they are wont to be neglefted, as be
ing fingly, or within tire compafs of one day, 
inconfiderable ; yet in a man’s whole life, they 
may amount to no contemptible portion of it. 
Now thefe uncertain parenthefes, (if I may fo 
call them) or interludes, that happen to come 
between the more folemn paffages (whether 
bufineffes, or recreations) of human life, are 
wont to be loft by moft men, for want of a 
value for them, and even by good men, for 
want of fkill to preferve them: for though 
they do not properly defpife them, yet they 
negleft, or lofe them, for want of knowing 
how to refeue them, or what to do'with them. 
But as though grains of fand and afhes be a 
part, but of a defpicable fmallnefs, and very 
eafy, and liable to be fcattered, and blown a- 
way ; yet the fkilful artificer, by a vehement 
fire, brings numbers of thefe to afford him that 
noble fubftance, glafs, by whofe help we may 
both fee our felves, and our blemifhes, lively 
reprefented, (as in looking-glaffes) and difcern 
celeftial objefts, (as with telefcopes) and with 
the fun-beams, kindle difpofed materials, (as 
with burning-glaffes;) fowhen thefe little frag
ments, or parcels of timCj which, if not care
fully looked to, would be diffipated, and loft, 
come to be managed by a fkilful contemplator, 
and to be improved by the celeftial fire of de
votion, they may be fo ordered, as to afford 
us both looking-glaffes to drefs our fouls by, 
and perfpeftives to difcover heavenly wonders, 
and incentives to inflame our hearts with cha
rity and zeal. And fince goldfmiths and re
finers are wont all the year long carefully to 
fave the very fweepings of their fiiops, becaufe 
they may contain in them fome filings, or duft 
of thofe richer metals, gold and filver ; I fee 
jiot why a Chriftian may'not be careful, not to' the only objefts, that often prefent themfelves 

” ' to our refleftor’s confideration ; the revolutiorS
of governments, the fates of kingdoms, the rife 
and ruin of favourites; and, on the other fide, 
the moft flight and trivial occprrences; and in 
fhort, all that he fees happen from the high
eft tranfaftions, to the flighteft circumftances, 
incident to human affairs, may afford matter of 
contemplation to a perfon difpofed to it. The 
mind of man is fo comprehenfive, and fo aftive 
a faculty, that it can force its paffage into diofe 
imaginary Ipaces, that are beyond the outermolt 
part of the outermoft heaven, and can in a mo
ment return back, to confider the fmalleft cir
cumftances of the meaneft of human affairs ; fo 

that

SECT. n.
CHAP. I.

Second inducement to the pradice of 
____ ' ’ .5 is, that 
for an exercife of devotion, it is very delight
ful, and that upon fundry accounts.

For firft, variety is a thing fopleafing to hu
man nature, that there are many things, which 
it, either .alone, or chiefly, recommends to us, 
and it is rarely feen, that we love the fame 
things, very much, and very long j and of 
things that elfe would appear equally good, 
we ufually think that the better, which happens 
to be another. Now, a perfon addid^ to 
make occafional meditations may be fupplied 
with fubjeds, whofe variety is fcarce imagina
ble ; for the wdrks of nature and of art are not •

(

A Second inducement to the pi 
making occafional meditations.

Jofe the fragments and leffer intervals of a thing 
incomparably more precious than any metal, 
time : efpecially, when the improvement of 
them, by our Meleteticks, may not only re
deem fo many portions of our life, but turn 
them to pious ufes, and particularly to the 
great advantage of devotion.

And indeed, the affairs and cuftoms of 
the world, the employments of our particular 
callings, the allowable recreations, that health, 
or wearinefs requires, and the multitude of 
unforefeen, and fcarce evitable avocations, 
that are wont to fhare our time among them, 
leave us fo little of it, to employ in the let and 
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afar off, before he has hailed her, he can Icarce^ 
ly, if at all, conclude what he lhall learn by 
her; and he may from a fbip, that he finds 
perhaps upon fome remoter coaft of Africa.f 
or the Indies^ meet with informations concern
ing his own country, and affairs. And thus 
fometimes a little flower may point us to the 
fun, and by calling our eyes down to our feet, 
we may in the water fee thofe ftars, that Ihine in 
the firmament, or higheft vifible heaven.

C H A P. II.

A nd laftly, the plealantnels of thefe me
ditations to him, that hath attained Ikill 

in making them, will, if he be not much 
mortified, be much increaled by their being 
proofs, as well as effedls, of Ikill. To be 
able to take up inftrudlions in books, that are 
replenilhed with them, and where they are 
purpofely and diftinftly exhibited in the form 
of inftruilions, requires rather that a man be 
docile than ingenious; but to be able to colledt 
moral and fpiritual documents out of a book 
of hieroglyphicks, or from a landfkip or a 
map, is more than every attentive confideref 
can do, and is that, which argues fomething of 
dexteroufnefs and fagacity, that is not very or
dinary. And fo, from ethical or theological 
compofures, to take out leffons, that may im
prove the mind, is a thing much inferiour to 
the being able to do the like out of the book of 
nature, where moft matters, that are not phy
fical, if they feem not to be purpofely veiled, 
are at leaft but darkly hinted. And methinks 
there is fuch a difference betwixt him, that but 
takes up inftrudlions in. books of morality and 
devotion, and him that by occafional refledlions 
derives them from the book of nature, and the 
accidents he chances to take notice of, as there 
is betwixt an ant, that contributes nothing 
either to the produclion or imprpvement of 
the corn lhe lays up and feeds on, but only 
carries away that, which fhe finds ready formed 
into its little granary or repofitory ; and the 
induftrious bee, who, without Healing from 
flowers any thing that can prejudice them, does 
not only gather, but improve and transform her 
food, and'live on that, which otherwife would 
be ufelefs ; and befides, not only has the plea
fure to gather its food from flowers, and from 
variety of them, but lives upon honey, an ali- . 
ment, that is asfweet and delicious as nutritive^ 
It was doubtlefs a very great pleafure to 
that by his ingenious fidlions he could, in a 
manner, lend reafon and Ipecch to lions, foxes, 
erows, and other animals, to whom nature had 
denied both ; and I know not why it Ihould 
be lefs delightful, by occafional refledlions, to 
turn not only birds and beafts, but all kinds 
of creatures in the world, as well mute and

Chap. 2. Occasional 
that the thinking faculty, being equally fit, 
and difpofed to refledl upon the works of God, 
and the aftions of men, how unlikely is it, 
that it Ihould want variety of fubjedls to be 
employed on^ whilft the whole world makes 
but a part of its objedl j and the feveral pro- 
dudlions of nature and art, of the providence 
of God, and the will of man, may be fo many 
ways confidered, and fo varioufly compounded, that they may well be fuppofed capable of affording occafions to notions and reflec
tions far more numberlefs than themfelves ; fo 
that the moft vigorous, and the moft adlivefoul, 
is in lefs danger of wanting frefli game, than 
thoughts to purfiie fuch endlefs variety of it.

Besides, whereas men are wont, for the 
moft part, when they would ftudy hard, to 
repair to their libraries, or to ftationers (hops; 
the occafional refledler has his library always 
with, him, and his books lying always open 
before him, and the world it felf, and the 
addons of the men that live in it, and an al
moft infinite variety of other occurrences be
ing capable' of proving otgedls of his contem
plation ; he can turn his eyes no whither, where 
he may not perceive fomewhat or other to fug- 
geft him a refledtion.

But that, which may much indear fuch 
meditations, is, their furprizing even him, 
whofe thoughts they are : For one of the chief 
accounts, upon which wit it felf is delightful, 

. .is, in very many cafes, the unexpedlednefs of 
the things that pleafe us; that unexpedlednels 
being the higheft degree of novelty, which, as 
I freflily noted, does exceedingly gratify moft 
men’s minds. We need not in this cafe, as 
in moft others, make an uneafy preparation to 
entertain our inftrudlors ; for our inftrudtions 
are fuddenly, and, as it were out of an ambuf- 
cade, Ihot into our mind from things, whence 
we never expedled them, fo that we receive 
the advantage of learning good leffons, with
out the trouble of going to fchool for them, 
which to many appears the greateft trouble, 
that is to be undergone, for the acquift of 
knowledge. But though thefe irradiations of 
light be oftentimes fudden, as that which we 
receive from flaflies of lightning, yet it is not 
always upon the fifigle account of this fudden- 
nefs, that the inftrudtions, prefented us by oc
cafional meditations, have an unexpedlednels; 
for oftentimes, the fubjedl, that is confidered, 
appears not to be any thing at all of kin to 
the notion it fuggefts. And there are many 
of thefe refledlions, whofe titles, though they 
name the occafion of them, do fo little aflift, 
even an ingenious reader, to guefs what they 
contain, that if you tell him what is treated of, 
he will fcarce imagine, how fuch thoughts can 
be made to have a relation to fuch remote inanimate, as irrational, not only into teachers 
jedls; and the informations we receive from of ethicks, but oftentimes into dodlors of di

vinity, and by compelling fenfelefs creatures 
to reveal truths to us, that they were never 
acquainted with themfelves, perform really 
fomething like that, which was but pretended 
by the ancient augurs and other diviners the 
heathen world admired; who took upon them, 
by the cafual flights of birds, and the infpec- 
tion of the intrails of beafts, to learn the will 

Ctq of 

many creatures, and occurrences, are often
times extremely diftant from what, one would 
conjedlure to be the moft obvious, and na
tural thoughts thofe themes are fitted to pre- 
fent us; though, when the circumftances are 
thoroughly examined, and confidered, the in
formations appear proper enough. Thus, when 
a navigator fuddenly fpies an unknown veffel 
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A DISCOURSE touching Se£t i. 
and that which makes him condemn the 
diforders of his affedtionS, may argue, and, 
thereby commend, the goodnefs of his parts.

CHAP. III., •

I Know, it may be ot^eXed againft the plea
fantnefs of the mental exercife I have been 

fpeaking of, that to make Occafional medita
tions is a work too difficult to be delightful.

In anfwer to this, I mi^t reprefent, that 
there are employments, wherein their being 
attended with fomewhat of diffimlty, is fo 
far from deterring us, that it recommends 
them r as we fee, that iri hunting and hawking, 
the toil, that muft be undergone^ is fo much an 
indearment of the recreation, of which it 
makes a great part, that when it happens, that ‘ 
we do not meet with difficulties enough, we 
create new ones ; as when huntfmen give the 
hate law, (as they ^eak) for fear of killing 
her, before they have almoft killed their horfes, 
and perhaps themfelves, in following her. Yet 
I fliairrather chufe to makes mote direX an
fwer, by obferving, that the difficulties ima
gined in the praXice I am treating of feem to 
arife, not fo much from the nature of the 
thing it felf, as from fome prejudices and mif- 
apprehenfions, that are entertained about it, 
elpecially the following two.

The firft is a needlefs fcniple^ which 
makes fome fancy themfelves obliged to con
fine their thoughts to the ful^eX, that fet them 
on work. And this dwelling long upon one 
'theme is to many men a thing uneafy and te
dious enough. But for my part, I fee no ne* 
ceffity of fuch a ftriXnefs ; and I have often 
obferved tlte thoughts fuccefsfully to follow 
objeXs of a quite differing nature from thofe 
jthat were firft ftarted, from which perhaps, 
though more obftinately purfued, very little in- 
ftruXion or advantage would have been ob
tained. And it not unfrequeutly happens, that 
men trouble themfelves in vain to make any 
profitable ufe of the confiderations of thofe 
firft objeXs, where the thoughts being licen- 
fed to expatiate themfelves, they do often at 
length pitch upon fomewhat or other that is 
inftruXive, and at which, perhaps, they aimed 
at the very firft, though they attained it by 
degrees, and purfued it by winding and un
traced ways. As when we let a grey-hound 
loofe in a warren, we confine him not to the 
firft rabbit he makes after, fince we fee it fre
quently happens, that one fets him a running, 
and another proves his quarry. Nor do I crxi- 
ceive fuch a praXice difagreeable to the nature of 
occafional ipeditations, nor to be excluded by 
their name; for that appellation may well enough 
be applied to thofe emergent thoughts, which 
foituitous occafions did awaken or fuggeft to 
os ’, nor is it neceffary, that our thoughts be al- 
'ways calculated for the fubjeX that excited 
them^ provided we thence took occafion to 
think 5 fo that in fome cafes, the occafion is 
mot fo much the theme of the meditation, as 
the rife. Formy part, I am fo little fcnipulous in 
this matter, that I would not confine occafi- 
onal meditations to divinity it felf, though that 
be a very comprehenfive fubjeX j but am ready 

to

<5®
of heaven. It is a piece of Ikill, for which 
mathematicians have been defervedly admired, 
and which is little lefs pleafing to thofe that 
have it, than Wonderful to thofe that have it 
not, that as if artifts were able to prcfcribe to 
the fun and moon,- and the teft of the lumi
nous globes of heaven, both their pace and 
their ftages, they can make that inexhaufted 
fountain of light, at fo immenfe a diftance, 
by the lhadow of a little gnomon, fitly 
placed, give us an exact account of all the 
journeys he performs in the zodiack: but 
perhaps, it is neither a lefs noble nor a lels 
delightful piece of Ikill, to be able, by an 
innocent kind of necromancy, to confule 
the dead, and conjure up worm-eaten car
cafes out of their molfy graves, without fear
ing to hear from them fuch difmal difcourfes, 
as Saii^ had from dead Samuel^ and to make, 
"hot the ftars only, but all the creatures of na
ture, and the various occurrences that can fall 
tinder our notice, confpire to inrich us with 
inftruiftlons they never meant us} fince the 
motion of the celeftial lights are known, cer
tain, and invariable •, but thefe particulars are 
meither to be denned by number, nor limited 
by rules. Not to fay, that this fecret does as 
much excel that other, which recommends 
aftronomyj as wifdom dofes feience, and is as 
tnuch the more ufeful of the two, bs to know 
flow to pafs away our time is more profitable, 
than to know how our time paffeS away.

But there is a fourth particular, which, 
though fomewhat lefs direftly than the three 
I have already difeourfed of, may be reduced 
to the pleafantnefs of occafional meditations^ 
:and it is, that whereas our innate felf-love is 
wont to make any thing, that minds us of our 
faults, exceedingly uneafyand unwelcome; in 
the difeoveries, that, by this way of thinking, 
are made us of what is amils, the uneafinefs is 
very much allayed, and the pill Very well gilt. 
For there are two main things, that conduce to 
the fweetning of reproofs, and to keep men 
from being offended at them; the one is, 
when they come from a perfon, whom we love, 
and whom we believe to love us, and to have 
no other defign in dilpleafing us than that of 
ferving us : and the other is, that the difcover}’, 
that is made us of our faults, be fweetned by 
acknowledgments of our having qualities of 
a commendable nature, whence wife reprovers 
Ufually mingle, and, as it were, brew their 
'reprehenfions with praifes. Now, both thefe 
pleafing vehicles, if I may fo call them, and 
correftives of reproofs, concur in thofe we meet 

’’With in making occafional reflefticais. For, 
in thefe cafes, being our own inftrudors, and 
our own confciences being the makers of the 
application, we cannot fufpe<ft the teprehen-.... 
fions to come from perfons, that either miftake 
us, or are partial againft us; and that truth,, 
which a man’s confcience applies to him, being 
found out by the fagacityof hisown underftand
ing, extrafting from objeds that, which every 
confiderer would not have picked out thence; 
it may very often happen, that the fame re
flexion will difcover to a man his excellencies, 
as well as make him take notice of ̂ is faults:
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welcome fruits. Not to add, that the difficul
ty of framing occafional meditations need not 
be eftimated by that, which we find when we 
firft addid ourfelves to the making of them ; 
for pradice will by degrees fo much Jeffen that 
difficulty, that after a while we fhall find, that 
occafional thoughts will need but fmall invita
tion to frequent thofe minds, where they meet 
with a kind entertainment. And though men 
•fhould be reduced to purchafe this habitude 
at the rate of a little difficulty, I doubt not but 
they will find the benefit of it, when gotten, 
richly to recompenfe the trouble of acquiring it. 
Nor will the pradice, that muft contribute to 
the attainment of a reafonable degree of fkill in 
making them, be half fo troublefome when 
thofe pxercifes but make up the habitude, as 
they will prove facile and delightful when they 
flow frbm it.

SECT. in.

Chap. 4. Occasional
to allow men’s thoughts to expatiate much far
ther, and to make of the objeds they contem
plate not only a theological and a moral, but 
alfo a political, and ceconomical, or even a phy
fical ufe. * And I doubt, whether the ground- 
lefs imagination, that occafional refledions 
ought to be confined to matters of devotion, 
or, at furtheft, of morality, have not much 
helped to keep our Meleteticks fo little culti
vated, as hitherto rfiey have been. And in
deed there is fo perfed an harmony, and fo 
near a kindred, betwixt truths, that, in many 
cafes, the one does either find out, or fairly hint 
or elfe illuftrate or confirm, the other. And 
it is no wonder, that divers of them Ihould be
long to the fame objed, and be deduced from 
it. And if men were follicitous to apply the 
things they take notice of in occafional objeds, 
to the difeovery or illuftration of ceconomical, 
political, or phyfical matters, it would proba
bly bring fuch kind of thoughts more into re- 
queft with feveral forts of men, and poflibly 
conduce to the improvement of thofe parts of 
knowledge themfelves.

CHAP. IV.

Th E other thing I propofed to mention, 
as that, which difeourages many from 

the addiding themfelves to make occafional 
meditations, is a fancy, that to pradife this 
kind of thinking, one is obliged to the trou-

■ ’ble of writing down every occafional refledion, 
’ that employs his thoughts ; and they conclude 

it far eafier to forbear making any, than to 
write down all. But to do this, were to un
dertake a talk no lefs unneceffary than tedious. 
Thofe meditations indeed, that have fome excel
lency in them, that fits them to inftrud others, 
Ihould for that purpofe be kept from perilhing; 
and thofe that were not conceived without fome 
extraordinary affedion in a man’s felf, fhould 
be carefully purfued, as bellows to blow or re
kindle devotion, by reminding us of the devout 
thoughts the like objeds had. excited in us. 
But for the reft of our occafional refledions, 
though they fill our heads, they need ntx em
ploy our hands, as having performed all the fer
vice, that need be expeded from them, with
in the mind already.

Nor would I - have any man be difeoura- 
ged from this way of thinking, that can
not exprefs fo much wit or eloquence in occa
fional meditations, as perhaps he may afpire to. 
For, befides that much fubtiky of wit is not 
to be expeded, or at leaft exaded, in this 
kind of compofures, where we commonly make 
ufe of things rather out of hafte than choice, 
as frequently being but the firft thoughts we 
meet with, not the beft we have; befides this, ___ _
I fay, that which ought moft to endear ‘this, and habitual attention, relating to the objeds, 

' that prefent themfelves to it. Befides that 
though we fhould at firft apply our heedful- 
nefs to circumftances of only fome few forts of 
objeds; yet the habit being once acquired, 
would eafily reach to others than thofe that firft 
occafioned it: as men, that by learning to fing 
anthems are come to have critical ears, will be 
able to judge, much better than they could be
fore, of the refemblances and differences of 

tones

CHAP. r.

The third grand advantage, that may be 
derived from the cuftom of making oc- 

calional meditations, is, that it conduces to the 
exercife and improvement of divers of the fa
culties of the mind. And this it may do upon 
feveral accounts.

I. For, in the firft place, it accuftoms a man 
to an attentive obfervation of the objeds, where
with he is converfant. Whereas there is fcarce 
any thing, that may not prove the fubjed of an 
occafional meditation; fb the natural propenfity 
we have to manage well the themes we under
take to handle, unperceivably ingages us to pry 
into the feveral attributes and relations of the 
things we confidetj to obtain the greater plenty 
of particulars, for the making up of the more full' 
and compleat parallel betwixt the things, whofe 
refemblances we would fet forth. By which . 
means a man often comes to difcover a multi
tude of particulars, even in obvious things, 
which, without fuch an ingagement to atten
tion, he would never have minded, and which 
common beholders take no notice of. And 
though it may feem, that the habit, produced 
by the pradice of occafional meditating, fhould 

. accuftom a man to heed only fuch objeds, as are 
like to fuggeft to him devout thoughts ; yer, 
not to mention now, that I lhall advertife you 
anon, that there is no neceflity of confining oc- 
cafional meditations to matters devout or theo- • 
logical, I fhall only reprefent, that, fince we 

• know not, before we have confidered the parti
cular objeds that occur to us, which of them 
will, and which of them will not, afford us 
the fubjed -of an occafional refledion, the mind 
will, after a while, be ingaged to a general

fort of refledions to a Chriftian, is rather that 
they cherifb piety, than that they exprefs wit, 
and help to make the man good, whether or 
no they make his ftyle be thought fo. It were 
injurious to nature to fancy, that the fig-tree 
derives no benefit from the rain and fun, becaufe 
they do not make it, like other trees, flourilh 
with bloflbms, more gaudy than neceffary; 
though without previous buds it brings forth
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foftes in other fongs, and will take notice of 
divers particularities in voices, which would 
not be heeded by an unpraftifed ear. And as 
we have made it appear, that the way of think
ing, we would recommend, does very much dif- 
pofe men to an attentive frame of mind fo, 
that fuch a frame or difpofition is a great ad
vantage in the whole courfe of a man’s- life, - 
will not appear improbable to him, who- duly 
confiders, that fince attention, like a magnify
ing glafs, fhews us, even in common objefts.

Se£l:. 3. 
how little’foever thofe, with whom one fings,,. 
make it their bufinefs to teach him the art of 
mufic.

But this is only conjedure y and whether 
it be true or no, yet this I am confident is fo, 
that the bringing of a man to be a thinking 
and a refleding perfon is to procure 'him, 
fo great an advantage, as though it were the 
only one may juftly endear to him the cuftom 
of making occafional meditations ; and he, that, 
could bring this pradice into the requeft it de

divers particularities, undifcerned by thofe who ’ ferves, would do a greater piece of fervice, not 
want that advantage, it muft needs make the 
things, he is converfant with, afford the con- 
fiderer much more of inftrudion than they ob
trude upon the ordinary regardlefi beholder 
and, confequently, this exercife of the mind muft 
prove a compendious way to experience, and 
make it attainable without grey-hairs i for 
that, we know, confifts not in the multitude 
of years, but of obfervations, from numbers 
and variety of which it refults. Nor is there any 
reafon, why prudence fhould be peculiarly af- 
ci'ibed to the aged, except a fuppofition,. that, 
fuch perfons, by having lived long in the world, 
liave had the opportunity of many and vari
ous occurrences to ripen their judgment : fo 
that if one man can by his attention make, as 
well he may in a fmall compafs of time, as 
great a number of. obfervations as lefs heedful 
perfons are wont tO! do in a longer, I fee not, 
why fuch a man’s experience may not be equal 
to his that has lived longer j for it matters not 
much, whether a man make a competent num
ber of obfervations, in much time or in little, 
provided he have made them welL

CHAP, n.

Th E pradice I would recommend, ac- 
cuftoms a man to make refledions 

upon the things he takes notice of, and fo, by 
cxercifing, improves his reafoning faculty. For,, 
as moft men have much more ftrength and agi
lity in the right hand than in the left; and, 
generally fpeaking, thofe limbs of the body 
that are moft exercifed, are ftronger than the 
reft of t/ie fame kind j fo the faculties of the 
mind are improved by exercife, and thofe, that 
we frequently employ, grow thereby the more 
vigorous and nimble. And, for my part, I 
have been often inclined to think, that the chief 
advantage, that the reafoning faculty derives 
from the inftitution received in logic-fchools, 
comes not fo much from the precepts them
felves, which are pretended to make up an. 
art of reafoning, as from the frequent exer- 
cifes, that, by occafion of fuch precepts, the ftu- 
dents are put upon. And, perhaps, if men 
were obliged to read the controverfies of fub
tile wits, and to engage in frequent difputations, 
both premeditated and extemporary, it would 
add little left of readinefs and acutenefs to their 
wits, though they difputed of other matters 
than fuch as properly belong to logic, and were 
not before imbued with the precepts of that art; 
as we fee, that the ufe of finging with thofe, 
that can fing well, does much improve one’s 
voice, both as to ftrength and clearnefs, what
ever the tunes or fongs be, that are fting, and

only to the particular perfons he perfuades, but 
to mankind in general, than the greater part of 
good men themfelves feem to be aware of. 
For though God having been pfeafed to make 
reafon the chief part of our nature, among the 
various objefts, that daily occur to us, it can 
fcarce be, but that fome or other will in a man
ner obtrude fome notions even upon the unat- 
tentive ; yet certainly, all that has been found 
worthy of mankind in mathematics, philofo
phy, and other kinds of learning, has been at
tained by thinking men, or by a frequent and 
regular praftice of employing the thoughts. 
And leftjt fhould be objefted, that thefe vari
ous and elaborate effefts of afliduous meditatiorh.* 
were the produftions only of philofophers, or 
other men of fpeculative heads let us but 
confider,. that though gallants and courtiers 
do feldom love to tire themfelves with thinking, 
and are as feldom fond of writing, books, not 
to add, fit to write them j and though love be 
not the fruitfulleft, that may be pitched on, yet 
that paflion, and fome particulars relating to it, 
frequently bufying their thoughts, and being 
feveral ways confidered by them, has been ftif— 
played and contrived even by fuch writers, as I 
have been juft now mentioning, into thofe 
nbmerous plays, that daily employ the ftage, 
and thofe voluminous romances, that are too 
often the only books, which make up the li
braries of gallants, and fill the clofets of la
dies. He that moft truly called himfelf the 
^rutb., tells us, that the devil is not only aJ'’l«i via., 

but the father of lyes^ tjiat is, the great 
patron and promoter of fallhood, and, as iuch, 
he ftudioufly oppofes all ufeful truths ; not on
ly thofe, for which we muft be beholden to re
velation, but thofe alfo, which may be attained 
by ratiocination, and the well-regulated exer
cife of our natural faculties j and he were much 
lefs an adverfary and an old ferpent than he is, 
if his enmity to God and man did not juftly 
make him think:, that fcarce any thing is more 
his intcreft than follicitoufly to divert men from 
thinking, and difeourage them in it, there be
ing few thing^, whereby he could more ef- 
feftually oppofe at once both the glory of 
Gg.d, and the good of men.. 1 And fure,. if fo 
fubtile an adverfary did not think it very much 
his intereft to be follicitous about this matter, 
it could not be, that men Ihould chufe for a 
privilege, the laying afide that faculty of me
ditating, which is indeed fo much their privi
lege, that, if experience did not convince the 
contrary, I could never fu^eft. that the non
employing of their thoughts could be their 
choice rather than their punilhmentand that 

rational

    
 



Chap. 3. Occasional 
rational creatures, efpecially profeffihg Chrifti- 
anity, Jhould either keep idle, or confine to 
employments ^^orfe than idlenefs, fo noble and 
improveable a faculty, that enables an ingeni
ous marf to pry into the inmoft recelfes of 
myfterious nature, and difcover there fo much 
of the wifdom, power, and goodnefs of the 
Author, as are moft fit to give the difcoveret 
a high and devout veneration for thofe excel
lencies. A faculty, whereby an inquifitive foul 
may expatiate itfelf through the whole immen- 
fity of the univerfe, and be her own teacher 
in a thoufand cafes, where the book is no lefs 
delightful thari the leffons are inftrudive : A 
faculty (to conclude) by whofe help the reftlefs 
mind having dived to the lowermoft parts of 
'the earth, can thence in a trice take fuch a 
flight, that having traverfed all the corporeal 
heavens, and fcorned to fuffer herfelf to be con
fined within the Very limits of the world, fhe 
roves about in the ultra-mundane fpaces, and 
confiders how far they reach.

CHAP. in.
111.13ESIDES the two already mentioned 

t> advantages, which the intelledual part 
of the mind may derive from the pradice 
of occafional refledions, I fhould not fcruple 
to add a third, if there were not too juft caufe 
of apprehending, that my writings may dif- 

• credit any thing, that comes propofed of that 
nature by no better a pen, and that the man
ner of what I am about to deliver may dif- 
parage the matter. But fince, from the ex
perience even of purblind and dim-fighted per
fons, good perfpedives may be, not improper
ly, nor unfuccefsfully, recommended, though 
their native and peculiar debility of fight keep 
them from being able to fee as clear arid as 
far through fuch glaffes as other men can do, 
if themfelves can, by the ufe of them, do far 
more than they could Without them ; I will 
adventure to fpeak of an improvement I can
not boaft of, left by fupprefling the mention of 
an advantage, becaufe I cannot make it, I fhould 
feem either vain, or envious, as well as dull. 
I fliall then take notice, that the Meleteticks 
we are confidering, may, where it finds a ca
pable and difpofed fubjed, much improve 
that nimble and acceptable faculty of the mind, 
whereby fome men have a readinefs and fub- 
tilty in conceiving things; and a quicknefs and 
neatnefs in expreffing them ; all which the cuf
tom of fpeaking comprehends under the name 
of wit; which pleafing, and (if well managed) 
ufeful quality, the exercife I am difeourfing of 
may three or four fev^eral ways promote.'

For (firft) the accuftoming one’s felf to make 
extemporal refledions, and that upon all kirs^I 
of occafions, does by degrees bring the mind 
to a readinefs of conception, which keeps a 
man from being eafily furprized by the fubjed 
he has occafion to confider, and enables him 
oftentimes to furprize his hearers ; and that 
fuch a kind of furprize is one of the moft en
dearing circumftances of the produdions of 
wit, he muft not have much confidered the 
nature of them, that ignores.

Vol. II.
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Next, the fame exercife inures a man to 

draw his conceptions from the very nature of 
the thing he fpeaks of; Which, among thofe 
that can judge of wit, is held a far greater fign 
of it, than the faying things more fpecious 
and elaborate, that appear to be antienter than 
the occafion ; as is ufual in epigrams, and o- 
ther folemn premeditated pieces of wit, where 
oftentimes the thoughts were not made for the 
themes, but before them: whereas the fud- 
dennefs of a good occafional refledion, arid 
its congiuity to that which gave it rife, per- 
fuades the hearers, that the fpeaker’s wit is of 
its own growth, and is rather fnggefted by 
the occafion, than barely applied to it.

A Third way, whereby dur Meleteticks 
may conduce to wit, is, by bringing thofe, 
that ufe to write their thoughts, to what may 
be called a certain fupplenefsofflyle: for When 
a man treats of familiar, or of folemn fubjeds; 
he is fo much affifted by the received phrafes 
and manners of fpeaking, that are wont to be 
imployed about them, that being feldom at a 
lofs for convenient eXprefiioni, his wit is fel
dom diftrelfed how to furnifh him with words 
fit for his turn. But thefutjeds, that invite - 
occafional refledions, are fo various and uri- 
common, and oftentimes fo odd, that, to ac
commodate one’s difcourfe to them, the vulgar 
and received forms of fpeech will afford him 
but little afliftarice ; and to come off any thing 
Well, he muft exercife his invention, and put 
it upon coining various and new expreffions, 
to fuit that variety of unfamiliar fubjeds, and 
of occafions, that the objeds of his meditation 
will engage him to write of. And by this dif
ficult exercife of his inventive faculty, he may 
by degrees fo improve' it, and, after a while, 
attain to fo pliant a ftyle, that- fcarce any 
thought will puzzle him to fit words to it,- and 
he will be able to cut out expreffions, and 
make them fit clofe to fuch fubjeds, as a per
fon unaccuftomed to fijch kind of compofures 
would find it very difficult to write of with 
any thing of propriety.

CHAP. IV.

IT remains, that f mention one Way m'ore, 
and that a Oonfiderable one, whereby the 

pradice of occafional refledions may Contribute 
to the irrtprovement of wit; and thht is, by 
fupplying men with ftore and variety of good 
comparifons.

H o w great, and how acceptable, a part of 
wit that is. Which has the advantage to be ex
preffed by apt fimilitudes, every man’s owrt 
experience, if he pleafe to confuit it, may, iri' 
fome meafure, inform him. And Certainly, 
there is no one part of wit, that is fo generally 
applicable to all kind of perfon^; for good com
parifons ferve equally to illuftrate, and to per
fuade ; the greateft wits difdain them not, and 
even ordinary wits are capable to underftand 
them, and to be affeded' by them : and if a 
fermon, or a long difcourfe, be enriched with 
one apt comparifon. What paft foever elfe be 
forgotten, thht will be fiife to be remembred. 
And a but plaufible argument, drCffed up 
in fine fimilitudes, ffiall be mofe prevalent 
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A DISCOURSE touching154
among the generality of men, than a demon- 
ftration propofed in a naked fyllogifm ; and 
therefore, the ancient fages did fo much chufe 
to imploy a figurative way of delivering their 
thoughts, that when they could not furnifh 
themfelves with refemblances fit for their turns, 
they would devife parables, and apologues, 
to recommend what they faid to the attention 
and memory of thofe they would work upon. 
And thofe famous orators, who, though they 
lived in commonwealths, did, by their elo
quence, exercife a more than monarchical go
vernment there, and who, by their inchanting 
tongues, ruled thofe warlike people, whofe 
fwords had made them mafters of the world j 
thofe imperial wits, I fay, whofe oratory per
formed luch wonders, performed them chiefly 
by the help of their happy comparifons, which 
alone contributed more to their fuccefs, than 
almoft all the other perfuafive figures of their 
triumphant rhetorick ; lucky comparifons be
ing indeed thofe parts of wit, that as well 
make the ftrongeft impreffions upon the mind, 
as they leave the deepeft on the memory. 
Now, as the being furnifhed with apt compa
rifons • does fo very much conduce to the 
making a man’s difcourfes and writings ap
pear witty, fo there is fcarce any thing more 
fit and likely to fupply a man with ftore and 
variety of companions, than the quftom of 
making occafional meditations ; for he, that 
ufes himfelf to take notice of the properties and 
circumftances of moft things that occur to 
him, and to refleX on many of them, and 
thereby obferves the relations of things to one 
another, and confequently difeems, how the 
properties or circumftances of one may be 
accommodated, by way of refemblance or 
diffimilitude, to fomewhat that relates to the 
other, will often find, befides thofe things

• which afford him his occafional refleXion, di
vers others, which, though lefs fit for the me
ditation, that invited his taking notice of 
them, may be very fitly applicable to other 
fubjeXs and purpofes, and will eafily furnilh 
him with refemblances, wherewith he may, 
if he pleafes, much increafe the books of fimi
litudes, already extant. And the comparifons, 
that may be this way lighted on, may fome
times prove ftrange, and unobvious enough, 
to be furprifing even to himfelf, as well as to 
his auditors, or his readers.

CHAP. V.

But, befides thofe fimilitudes we may, 
be furnilhed with by the things we ob

ferve, without turning them into occafional 
meditations, we may find in thofe very fub
jeXs, whereon we do make refleXions, cir
cumftances, that, though improper, or at 
leaft unneceflary, to be taken into the occa
fional meditation, may be very fitly accommo
dated to other things, and plentifully contri
bute to the ftore and variety of comparifons we 
lately mentioned. This muft appear fo much a 
truth, to any that is exercifed in making occa
fional refleXions, that I Ihould perhaps forbear 
to illuftrate it, by any particular example, but 
that this part of my difcourfe recalls into my

Seft. 3.
mind fome thoughts, that were fnggefted to 
me by one of the laft occafions I had, to make 
reflexions of this nature. I fhall add then, 
that being all alone, and diverted a pretty 
while by a hidden ftorm of thunder, lightning, 
wind, and rain, from the imployments I had 
defigned my felf to, I had the unwelcome 
leifure to make fome refledions upon the rude 
objeXs, that obtruded themfelves upon my ob
fervation.

And the chief tiling, that prefented'itfelf to 
my thoughts, was a refemblance betwixt pro
phane or atheiftical wits, and the black clouds 
that then over-caft the Iky : for, as thofe 
clouds are raifed to an elevated ftation, and do 
afford flaflies of light ; fo thefe irreligious wits 
are oftentimes conljiicuous enough, and may- 
bring forth notions, that are furprifing, and 
inftruXive. But as the fame clouds, whilft 
they give us but heir own momentany light, 
obfcure (by darkning the Iky) and hinder us, 
as much as they can, from receiving that of 
the fun, which reaches further, and is many 
other ways preferable to vanifhing corufca- 
tions; fo thefe wits, whilft they feem to en
lighten thofe they dazzle, with their own new 
opinions, do really deprive them of the true 
heavenly light, that would eife fhine forth to 
them in the revealed word of God. And as 
the light, that we do receive from the clouds, 
may dazzle and aftonilh us, but is not fufficient 
for us to travel by ; fo the admired reafonings- 
of thefe fophifters may furprize and amaze us, 
but will never prove fufficient to be, like the 
fcripture, a conftant lamp unto our feet, and a pfal. exit 
light unto our paths. And as the light afforded 105. 
by fuch clouds is not only wont to be attended 
with affrighting thunder, and hurtful ftorms, 
but burns, and deftroys, or at leaft fcorches, 
hnd blacks, where it paffes, and oftentimes 
falls upon churches, holpitals, colleges, and 
brings fuch frights and ruins wherefoever it 
comes, that it were a great deal better men 
wanted the light of fuch flaflies, than that they 
fhould be expofed to fuch inconveniencies by 
them; fo the infolent and irregular wits, I am 
fpeaking of, do not only make an unwelcome 
noife in the world, but do oftentimes fo de
nigrate the reputation of them that oppofe 
them, and bear fo little refpeX even to things 
facred, or ufeful to mankind, without fparing 
the church or feminaries of learning, if either 
come in their way, that they do far more mif- 
chiefs by their errors, or their praXices, than 
the little inftruXion they give us is able to 
make amends for.

This, if I forget not, was the fubftance of 
the occafional meditation fuggefted to me by 
the ftorm ; but, befides that, there are in this 
forne particulars, which are not neceffary to 

The meditation it felf, and may be fitly enough 
accommodated, by way of comparifons, to o- 
ther occafions. I remember, the fame fubjeX 
(the ftorm) had other circumftances in it, fit 
to afford fimilitudes applicable to other fub- 
jeXs, and fome of them unobvious enough. 
Forinftance, it is not eafy to find fo illuftrious 
a comparifon, to fet forth, how the moft con
trary qualities may proceed from the fame 

fubjeXs,
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chemifts boaft of their elixir, that it will turn 
the ignobleft metals into gold; fb wifdom 
makes all objeds, on which it operates, inrich 
the poffeffor with ufeful and precious thoughts. 
And fince even the illiterate hufbandman can, 
with the moft abjed dung it felf, give a 
flourifliing growth to the moft ufeful grains, 
to medicinable herbs, and even to fragrant 
flowers; why may not a wile man, by the 
meaneft creatures, and flightedeft objed, give a 
confiderable improvement to the nobieft fa
culties of the foul, and the moft lovely qua
lities of the mind

But the particular method of deriving in- 
ftrudion from the fubjeds we confider will 
be more fit to be particularly infifted on, when 
we fhall have more time, or fome other op
portunity, to treat of the manner of making 
occafional meditations; and lhew, how they 
may be fetched from example, analogy 
fimilitude, ratiocination, and other topicks. 
which we muft not now 
notice of.

dif-
>»

take any further

IV.T.SEC
C H

Hitherto
benefits, that

I.A P.
we have confidered the 

____ may be afforded by the 
practice of occafional meditations to the in~ 
telUSlual faculties. We will now proceed 
to the advantages, that may accure from the 
fame pradice to the will and affections \ thefe 
advantages being not only the moft valuable 
in themfelves, but thofe, upon whofe account 
I have been engaged in the prefent under
taking.

Chap. 6. Occasional 
fubjeds, as that which we may be fupplied 
with, by confidering, that from the fame 
clouds we derive both light and darknefs 5 
and a noble comparifon of contraries, con
joined in one fubjed, may be borrowed from 
the fame clouds, which afford us lightning, 
and rain, fhew that they contain in them two 
of the eminenteft and feldomeft confiftent con
traries of nature, fire and water. And another 
comparifon may be derived from the differing 
produdionS of thefe clouds, to illuftrate thofe 
things, which do at once both much good and 
muchmifehief, or fometimes the one, and fome
times the other: for the fame clouds both pro
duce the thunder, and the lightning, and thereby 
blaft trees, kill men and beafts, fire houfes, 
and ruin the nobleft buildings, without fpar- 
ing churches themfelves and, on the other 
fide, plentifully afford us thofe refrefhing and 
fertilizing fhowers, that corred the heat of 
the fultry air, and cure the barrennefs of the 
parched earth. And one that is fkilled in 
framing comparifons out of diflimilitudes, and 
cxercifed in the other ways of turning and 
winding of fimile’s, may eafily enough find, 
in the fubjed we have been confidering, cir
cumftances capable of being conveniently e- 
nough accommodated to more fubjeds and 
purpofes, than I have leifure now to take 
notice of. And fince, as the being able to find 
the latent refemblances betwixt things feem- 

.. ingly unlike, makes up a great part of what we 
are wont to call wit; fo the being able to dif
cern the unobvious difparities of things ma
nifeftly refembling is one of the chief things, 
that difplays the faculty men call judgment. 
And fince both thefe are very much affifted by 
the cuftom of making refledions, wherein we 
muft take notice of the feveral properties, 
wherein things either are alike, or diiagree ; 
methinks it Ihould not a little manifeft the 
ufefulnefs of our Meleteticks towards the im
provement of men’s parts, that they not only 
inftnid the more ferious faculty of the foul, 
but lharpen the more fubtile.

CHAP. VI.
IV. U T the pradice I have all this while 

Il been recommending, does not only 
difpole us to attention, in obferving the things 
that occur to us, and accuftom us to refled on 
them ferioufly, and exprefs them fitly; but 
does alfo, though infenfibly, fuggeft to us 
ways and methods, whereby to make the ob
jeds we confider informative to us.

For by example, analogy, or fome of thofe 
other ways, which we may be invited, on ano
ther occafion, to infift on, we are, as it were, 
led by the hand to the difeovery of divers ufe
ful notions, efpecially pradical, which elfe 
we Ihould not take any notice of. And iift 
deed the world is the great book, not fo 
much of nature, as of the God of nature, 
which we Ihould find even crouded with in
ftrudive leffons, if we had but the fkill, and 
would take the pains, to extrad and pick them 
out. The creatures are the true .Egyptian 
hieroglyphicks, that under the rude forms of 
birds, and beafts, (tfe. conceal the myfterious 
fecrets of knowledge, and of piety. Andas or fhew him fome known truth in a varied and 

I his

V. The laft therefore and greateft benefit! 
lhall take notice of, in the practice I would invite 
you to, is, that it awakens good thoughts, and 
excites good motions in the will and aftedions. 
For fince we have already manifefted, that it 
is wont to fuggeft variety of notions to the me
ditator, and fuch as are ufually accompainedwith 
delight; this friendly property to devotion, 
which I now afcribe to our Meleteticks, is a very 
eafy and genuine off-fpring of the marriage of 
the two others : the beams of knowledge, ac
quired by fuch refledions, having in them, 
like thofe of the fun, not only light, but heat. 
And indeed it were fomewhat ftrange, as well 
as fad, if a perfon difpofed and accuftomed to 
obferve and confider, converfing with fuch in
ftrudive books as thofe of God’s creatures and 
his providence, with an intention to take,out 
pradical leffons, fhould not find them. For 
amidft that rich variety of objeds, that in dif
fering manners proffer themfelves to his con
fideration, and fuggeft to him a great diver
fity of refledions, it cannot reafonably be ima
gined, that he fhould not find fubjeds or cir
cumftances, that are proper, either to afford 
him examples to imitate, or fliew him the dan
ger, or unhandfomnefs, or inconvenience of 
fomething that he fhould avoid, or raife his 
thoughts and affedions heaven-wards, or fur- 
nifh him with fome newpradical confideration.

    
 



A DISCOURSE touching Seft. 4.
the firmament, and confiders how many fixed 
ftars there are, and how many thoufand times 
more there might be without wanting room, 
the leaft of which aftronomers teach us to be 
far bigger than the whole earth, which yet, 
by the prcfoableft computation, contains above 
ten thoufand millions of cubick German leagues, 
(and confequently above threefcore times as 
many EngUJh miles of folid meafure) he will 
find abundant caufe to exclaim with David, 
When I conjider thy heavens, the voork of thy Pfal.viii. 
hands, the moon and Jiars vobich thou hajl or-3>4- 
dained, what is man, that thou fiouldfl be mind
ful of him, or the fon of man, that thou vifiteji 
him?

CHAP. II.

And fince our difcourfe has led us to the 
mention of a text, where the truly in-

Ipired poet (who, by his omitting to fpeak of 
the fun, feems to have compofed this plalm in 
the night) makes the moon the chief fubjedl of 
his meditation j it will not perhaps be amifs, 
if, on this occafion, we add a few fhort reflec
tions on the fame theme, and thereby confirm 
what we lately noted about the differing reflec
tions and fimilitudes, which may be afforded 
by the lame fubjeit, as its fevefal attributes 
may be differingly confidered.

IF then, in the firft place, when our con- 
templator takes notice of the greateft bright
nefs of the moon, he remembers too, that 
it is when llie is at the full, that fhe is fubjetft 
to be eclipfed- it would put him in mind of 
the mutability of human things, and that of
tentimes profperity proves never the more fc- 
cure for appearing the more full and refplen- 
dent.
I Next, our refledlor may find in the moon 
a lively emblem of a true minifter of the go
fpel. For, as the moon communicates to the 
earth the light, and that only, which fhe re
ceives from the fun ; fo the Apoftles, and firft 
preachers of Chriftianity, and (in their mea
fure) their true fucceffbrs,^ communicate to 
mankind the light, which themfelves have re
ceived from the bright fun of righteoufnels. 
And the fimilitude maybeadvanced, by adding, 
that as the moon fhines not on the earth, with 
any other beams than thofe fhe derives from 
that fountain of light, the fun •, fo the true 
preachers of the heavenly do<ftrine mingle not 
their own inventions, or human traditions, 
with that pufe and fincere light of revelation 
they are employed to difpenfe : it being fafefty 
and moft defirablci for the church, that Chri
ftians fliould receive the bread of life, as the 
Jews are recorded to have received the mate
rial bread, in a paffage of St. Matthew'^ go- Mat. xv.

delightfi.1l drefs, or (at leaft) recall fome notions 
his frailty makes him need to be put in mind 
of, or, in a word, either refrefh his memory, 
or otherwife cherifh his devotion. Let us 
fuppofe a perfon, who being qualified and ac- 
cuffomed to refleft upon various objefts that 
occur to him, mainly defigns, in the exercife 
of that faculty, the warming of his affeftions, 
and the improvement of his piety ; and we 
fhall fcarce doubt, but when he looks about 
him in the world, he will find it, what one of 
the fathers loftily ftyled it, sranJ'eurnoiw riir 9io-

(a fchool 
for rational fouls to learn the knowledge of 
God.) There is fcarce any thing, that nature 
has made, or that men do or fuffer, though 
the theme feem never fo low and flight/whence 
the devout refleftor cannot take an occafion of 
an afpiring meditation : as in a hopeful morn
ing the humble lark can, from the loweft fur
row in the field, take a foaring flight towards 
heaven, and afeend thitherward with a me
lody, that delights both herfelf and her hearers. 
If fuch a perfon confiders, how amongft fuch an 
admirable variety, and fuch odd antipathies of 
the numberlefs creatures that compofe the uni- 
verfe, the conftant obfervation of the laws of 
their nature makes them nniverfally, and, as 
it were, unanimoufly, to confpire to make the 
author of it appear wonderful in it; he cannot 
but be willingly poffeffed with fuch an awful 
admiration of the matchlels wifdom of their 
great dilpofer, as made the Pl'almift cry out, 

Pfal. civ. upon a fomewhat like occafion, • How mani- 
24- fold are thy works, O Lord, how wifely haft thou 

made them all ? If he have occafion to confider 
the merciful difpenfations of divine providence 
to the godly, or to take notice of the fevere in- 
fliftions of divine juftice on the wicked, he 
will find himfelf powerfully engaged to rely 
on the one, and to apprehend provoking the 
other. If he take notice, that the world is but 
our ftorehoufe, and that multitudes of admi
rable creatures feem to have had a being given 
them, principally for the ufe of undeferving 
man •, infomuch that many of the beafts, and 
birds, and fifties, are but our caters for one an
other i he will burft out into mental, if not 
vocal, expreffions of thankfulnels and humi
liation to the father of mercies^ for fo unme
rited and ill returned a bounty, and will be apt 

Pfal. cxiiv. to fay with David, What is man, that thou takeft 
3. knowledge of him-, or the fon of man, that thou 

makeft account of him ? And if he compare 
tills munificence of God, in daily giving fo 
many creatures, that never violate the laws of 
their nature, nor endeavour to difappoint him 
of his ends in creating them, for the neceffities, 
nay, for the pleafures, of rebellious and un
thankful man j he will refent an ingen uous _ Ipd, where it is faid, that Chrift firft brake, 3(J-

......................... and gave to the difciples, the bread, which 
they afterwards, from him,, diftributed to the 
people; fo that they might each of them, in 
a literal fenfe, imploy that expreffion of St. 
Paul, I have received of the Lord, that which i Cctf. xi. 
I delivered unto you. 3-

And
* So Juniut and TremeUius tranflate the place, amfl» ftnt efera tua, O Jehwa, tpimt e» tnmia fifienttr feclfli ? 

and ft> the original will bear, if the Hebrew be isade applicable as well to the latter, as to the former parr 
of the words.

ftiame, and a noble difdain, that that crea
ture fhould be of all the leaft grateful, that has 
received the moft benefits, and that he Ihould 
of all others prove the moft unruly, who alone 
has been endowed with reafon to rule himfelf 
withal. If in a ftarry night he looks upon

    
 



Chap. 3. Occasional Meditations.
And as though the moon be deflitute of 

native light, yet by virtue of that borrowed 
one, which lhe plentifully receives from the 
fun, lhe affords more to men than any of the 
ftars, which, upon the fcore of their vaft di
ftance from the fun, are, by modern Natura- 
lifts, fuppofed to Ihine by their own light 5 fo 
thofe illiterate filhermen, whom the fon of 
rightcoufnels called, and made the light of the 
world, did, by virtue of the copious irradia
tions he vouchfafed them, diffufe far more light 
to inankind, than the greateft phi'ofophers, 
that; being unaflifted by divine revelation, had 
only their own native beams to ikine with.

And aS oftentimes the lame fubjedl, but 
as varioufly confidered, may afford both fome
what fit to be Ihunned, and fomewhat fit, to 
be imitated ; fo, in that, which we fuppofe our 
reflector now confidering, he may eafily dif
cern the emblem of an ungrateful perfon. For 
as the moon, though lhe receive all the light 
that ennobles her from the fun, does yet, when 
lhe is admitted to the neareft conjunction with 
him, eclipfe that bright planet, to which flie 
owes all her fplendor; fo unthankful men ab
ufe thofe very favours, that Ihould endear to 
•them their benefadlors, to the prejudice of 
thofe that oblige them.

And ’tis like, that our refleflor may, by 
the way, take notice, that as what pafles be
twixt the moon and the fun, does thus afford 

• Jiim a fl mile, whereby to fet forth ingratitude; 
fo what pafles betwixt the moon and the fea 
may fupply him with an example of the con
trary quality, and put him in mind, that a 
thankful man will be true and obfequious to 
his benefadlor, though the perfon that obliged 
him have loft that profperity, that before made 
him confpicuous, andattrafted vulgar eyes ; as 
the fea follows the courfe of the moon, not on
ly when lire Ihines upon it with her full light, 
but when at the change lhe can communicate 
little of no light to if.

T o the two above-mentioned attributes^ up
on whofe account the moon afforded a compa- 
riibn for human profperity, and another for 
preachers of the Go^eJ, we will now add, 
that file may afford us a fimilitude to let forth 
a liberal perfon by j for as the moon freely 
communicates to the earth the light lhe re
ceives from the fun, fo the bountiful perfon 
imparts to indigent men the largelfes he re
ceives from the exuberant goodnefs of God. 
And as to intelledlual communications, the pa
rallel will hold further, fince as the moon en
joys not the lefs light, for her imparting fo 
much to the earth; fo in mental communica
tions liberality does not impoverilh, and thofe 
excellent gifts ceafe not to be poffeffed by 
being imparted. And it is very poflible, (to 
add that upon the bye) that after the light of 
the moon has (according to what I lately 
noted) reprefented to our contemplator the 
qualifications of a preacher, iu may alfo put 

. him in mind of the duty of a hearer. For, as 
it were very foolilh in us, and unthankful to
wards the father of lights, not to make ufe of 
the great light we receive from the lun by the 
moon, or not to acknowledge the moon to be

Vol. II.
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a very ufeful creature, upon the ftore of that 
light, wherewith lhe Ihines upon the earth, 
though, in her, that light be deftitute of heat 5 
fo it were unwife and ungrateful for hearers 
to refufe to acknowledge, or to be guided by, 
the confpicuous endowments of learning and 
eloquence, that God vouchfafes to great ftho- 
lars, though they themfelves were but illuftra- 
ted, not warmed by the beams they refleft. But 
therefore, as oyfters, and other lhell-filh, are 
obferved to thrive at the increafe of the moon, 
though her light be unattended with heat, and 
though even when lhe is at full, lhe wants not 
her fpots; fo devout hearers will be careful to 
profper proportionably to the inftruftions they 
receive even from thofe preachers, whole 
illuminations are unaccompanied with zeal 
and charity, and who, w’hen they Ihine with 
the greateft luftre, are not free from theirdark- 
nelTes, as to fome points, or from notorious 
blemilhes.

And as the moon may thus furnilh our 
contemplator with fimilitudes, to fet forth 
both a virtue and a vice of the mind, fo may 
it fupply him with an emblem of its condition: 
for as the light of the moon is fometimes in- 
creafing, and fometimes in the wane, and not 
only is fometimes totally eclipfed, but even 
when lhe is at the full, is never free from dark 
Ipots; lb the mind of man, nay, even of a 
Chriftian, is but partly enlightened, and partly 
in the dark, and is fometimes more, and fome
times left, illuftrated by the beams of heavenly 
light, and joy; and not alone now and then 
quite eclipled by diftonfolate defertions, but 
even when it receives the moft light, and 
fliines the brighteft, knows but in part, and 
is in part blemilhed by its native darkneffes, 
and imperfedlions. And thefe refemblances 
are not fo appropriated to the mind of man, 
but that they might eafily be fliewn to be 
applicable to his condition, in point of out
ward prolperity, and adverfity. And to thefe 
refemblances other refledtions on the feveral 
adjundls of the moon might be allb added, to
gether with feveral examples of this nature on 
other fubjedls, were it not, that I think my felf 
to have fpent time enough already upon a 
theme,’ that fell but incidentally under my 
confideration i and were it not alfo, that the 
refledlions, which might here be annexed upon 
the attributes of other objedls, may be more 
properly fubjoined to what may be on another 
occafion prefented to you, by way of illuftra- 
tion of fome particulars, that belong to the 
fourth part of the precedent feflion, in which 
my hafte, and fome other reafons, made me 
content my 
hints about 
tion of the 
fetch them.

ftlf, to give fome few genera! 
fuch refledlions, and an incima- 
topicks, whence 1 am wont to

CHAP. III.

And having given you this advertifement, 
en pejjantf we may now proceed a little 

further, and add, that if we fuppole our con- 
templator’s thoughts to delcend from heaven 
to earth, the far greater multitude and variety 
of olyedts, they will meet with here below, 

S f will
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will fuggeft to them much more numerous re
flections. But becaufe fo fpacious a field for 
meditation as the whole earth would af
ford to us too vaft a theme to be attempted on 
this occafion, we will confine our contem
plator to his garden, or rather to any one of 
the trees of it, and take notice, not of all the 
meditations he might fetch thence, but only 
of four or five of the confiderableft of thofe, 
that the viewing it may, as he walks by at 
leveral times, fupply him with,

IF then, in the fpring of the year, our re
flector fees the gardener pnining a fruit-tree, 
we may fuppofe him invited by that objeCl, 
to reafon thus within himfelf; Though one, 
that were a ftranger to the art of gardening, 
would think, that that man is an enemy to 
this tree, and goes about to deftroy it, fince 
lie falls upon and wounds it, with a ftiarp iron, 
and ftrikes off feveral of its youthful parts, as 
if he meant to cut it in pieces; yet he that 
knows, that the gardener’s, arm is not fet on 
work by anger, but by Ikill, will not conclude, 
that he hates the tree he thus wounds, but that 
he has a mind to have it fruitful, and judges 
thefe harlh means the fitteft to produce that 
defirable effeCt. And thus, whatever a man, 
unacquainted with the ways and defigns of 
providence may furmife, when he lees the 
church not only expofed to the cofnmon af
flictions of human Ibcieties, (for that is but 
like our tree’s being expofed to be weather
beaten by winds, and rain) but diftreffed by 
fuch perfecutions, as feem to be divine inflic
tions, that invite men to fay of the body, what 
the prophet foretold Ihould be faid of die 

Ifaiah liii- head, We efieemed him ftricken, fmitten of God,

John
2.
* That is, 
CTuitjatir 
of the 
ground.

^DISCOURSE touching Se£l:. 6.
off feveral of the parts of the tree, and by 
nailing many of the reft to the wall, the gar
dener does not only fecure the tree from being 
blown down, or torn, by the rudenefs of 
boifterous winds, but makes it Ictok well 
fliaped i fo the divine hufbandman, (as we 
have lately feen God ftyled in the Icripture) 
by the wife, and feafonable, though feemingly 
rigorous, and ufually unwelcome, culture, he 
imploys upon thofe children of his, whom he 
afflicts, does not only proteCt them from fe
veral dangers, whereto, without thofe harlh 
reftraints, they would be expofed ; but ds he 
makes them amends in point of fafety for 
w'hat he denies them in point of liberty, 16 he 
adorns them by wounding them ; his kind 
ahd fkilful ftrokes adding as much tp the 
beauty of a Chriftian’s mind, as they cut away 
from the fuperfluities of his fortune; for the 
prelTures of affliction do give fuch fmoothnefs 
and glofs to the foul, that bears them patiently 
and refignedly, that the heathen morahit 
ventured to fay, that if there were any fpec- 
tacle here below noble enough, and worthy- 
to entertain the eyes of God, it was that of 3 
good man, generoully contending with ill 
fortune. And the hyperbole (though after 
this manner fomewhat loftily expreffed) will 
appear the lefs ftrange to him, that confiders, 
that Job had not only his patience, when it 
had been tried to the uttermoft, crowned 
with a fortune double to that, which had been' 
the faireft in the Eaft} but before his con- 
ftancy was tried near fo far, received that 
much higher recompence of an honour never 
vouchfafed to mortals until then, when God 
himfelf did not only approve, but (if I may 
fo Ipeak with reverence) make his boaft of, a 
^an : Haji thou confidered ffays he to man’s job ii. 3. 
great enemy) fervant Job, that there is none 
like him in the earth, a ferfefl, and an upright 
man, one that fear etb God, and efcheweth evil? 
and Jiill he holdeth faf: his integrity, although 
thou movedji me againfi him to dejirty him 
without a caufe. Sure one may call him more 
than happy Job, fince, if, as David tells us, 
the man is hap'py, whofe Jins God is pleafed to Pf xxxii. 
cover-, what may that man be accounted, whole *• 
graces he vouchfafes to proclaim ?

and affiicied: whatever, I fay, a carnal, or a 
moral, man would be apt to imagine, upon 
fight of the churches diftrefles, the knowing 
Chriftian will not from thence infer, that God 
hates her, or that he has abandoned her; fince 
it is he, that loved his church fo well, as to 
give himfelf for it, who declares, that as many 
as he loves, he rebukes and chaftens. And 
this is fo fitly applicable alfo to particular be-

XV. lievers, that the divine Ion of the great * yto^yoi; 
does not only give us caufe to think, that 
afflictions do not fuppofe God’s hate, but to 
hope that they may not always fuppofe man’s 
guilt, but fometimes rather aim at his im
provement ; fince they are the memorable 
words of our Saviour, fpeaking of his father, 

John xv. Every branch in me, that bearetb not fruit', he 
a- iaketh away, and every branch that beareth 

fruit, he f> urge th it, that it may bring forth 
more fruit. And it may fomewhat illuftrate 
the fimilitude to add, that the hufbandman 
ufes only to prune the trees of his garden, not 
thofe that grow wild in his woods; butthough ‘deners oftentimes do not only prune away all 
he oftner wound thefe, yet he wounds the o- ' " ’
ther more fatally, imploying but the pruning- 
hook to pare off the fuperfluous twigs, or, 
at moft, branches, of the one, whilft he Jays 
the ax to the root of the other, to fell the tree 
it felf.

But thefe are not the only thoughts, which 
the pruning of a fruit-tree may fuggeft to our fupply him with an illuftration of what he may 
reflector ;. for if he confiders,. that by cutting have obferved among fome men, who,'by af

flictions

CHAP. IV.

And as the confideration of the pruning 
of trees, under the notion of that which 

wounds them, may afford our contemplator the 
reflections already pointed at; fo the confidcr- 
ing of the jame aftion, under another notion, 
may lead him to reflections of another nature: 
for if he obferves, that, in certain cafes, gar-

the fuckers, and many of the luxuriant fprigs, 
but cut off fome of the branches themfelves, 

'provided they fpare the mafter-boughs; and 
yet thefe amputations, tho’ they take much 
from the tree, are de/Ign’d to add to the fniir, 
as accordingly they are wont to do: if, I fay, 
our refledtor takes notice of this, it may eafiJy

    
 



Chap. 4. Occasional 
flidtions, even in point of fortune, are brought 
to be far more charitable, than they would have 
been, if their peace and plenty had continued 
unimpaired. As, befides that St. Paul, fpeak- 

p ... ing of the Macedonian churches, gives them 
’’■'^“‘■this charadfer, That in a great trial ofaffii^ion, 

the abundance of their joy, and their deep pover
ty, abounded unto the riches of their liberality j 
we have in Zaccheus a memorable inftance to 

T.nV." viv our prefent purpofe, fince, after his repentance 
had; by his own confent, cut off from hiseftate 
more than all that flander, oppreflion, and o- 
ther unjuft ways of getting, (which ufed to 
bring in but too great a part of a publican’s) 
had added to it 5 he gave away more, out of 
the remainder of his eftate, than every liberal 
man would have done out of the whole. His

< wealth, like a fkilfully pruned tree, bore the 
more fruit to piety ; for having had fome parts 
of it cut away, he grew rich (in good works) 
by being defpoiled, and his charity increafed 
as much as his fortune was Icffened.

If, towards the end of the fpring, our re- 
fledlor fee the ground under his tree ftrowed 
with the bloffoms, that time and winds may 
have caft down thence, it is like it would fur- 
nilh him with this confideration; That, as 
though the bloffoms are in themfelves great 
ornaments to a tree, and oftentimes both ufe
ful and pleafant things, yet to be feafonably 
deprived of them, is not a mifehief to the tree 
that lofes them; fince, till the bloffoms are 
gone, the fruit, which is a better and more 
lafting thing, and more principally intended 
by nature, cannot be had : fb it will not always 
follow, that becaufe certain things are in their 
kind defirable, and therefore may be reckoned 
among goods, the lofs or depravation of them 
muft neceffarily be an evil. And fb, though a 
fair and healthy body may be look’d upon as a 

Oi EV Ku- bleffing, yet it will not follow, that a death (as 
f IM aiTrofi- jbg Scripture fpeaks) cither in or for the Lord, 
v^ovTEf. bgcaufe it throws this flourifhing body to the 
j Cv. XIV. ground, and makes it rot there, muft needs 
’’ be a dcplorable evil: fince, as the bloffoms fal

ling off, is, according to the courfe of nature, 
neceffarily previou.s to the formation, or, at 
leaft, the perfeftion, of the fruit; fo the being 
deprived of this life is, according to God’s 
ordination, a neceffary antecedent to our be
ing enriched with thofe more folid and durable 
bleffmgs of perfcdl virtue and happinefs.

And if, whilft our contemplator’s tree is 
adorn’d with leaves, as well as bloffoms, (as
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that honey, which the leaves would not afford 
her.

Thus, though the books written about 
dogmatical and controverfial points in divinity, 
may be in their kind valuable, and ufeful pro- 
duftions of fkill in theology, and may feem 
more ftrong and fubftantial compofures, and 
likely to retain their reputations longer, than 
books of devotion; yet it is of thefe, rather 
than thofe, that the devout Chriftian will be a 
folicitous perufer ; fince it is not from barren, 
though folid affertions or difputes, but from 
florid and pathetical books of devotion, which 
firft allure the reader, and then affeft him, 
that the devout foul extradls her honey, I mean, 
thofe celeftial pleafures, that refult from, as well 
as maintain, a free communion with God, 
which does at once both exercife her devotion, 
and recompenfe it, and afford her, as flowers 
do the bee, an aliment equally nutritive and 
delicious.

And he may fomewhat illuftrate, as well as 
continue, the allufion further, by confidering, 
that filk-worms, that live upon leaves, and 
bees, that feed on flowers and bloffoms, do in
deed both of them thrive upon their refpedive 
aliments, and are thereby enabled to prefent 
men with ufeful produdtions, but with this dif
ference; that the fubtile threads of filkworms 
ferve principally to cloath others, whereas the 
honey, that is elaborated by the bee, does not 
only fupply others with a healing and cleanfing 
medicine in fome diftempers, but affords a great 
deal of pleafure to the bee herfelf; for thus, 
though as well the diligent ftudiers of fpecula- . 
tive and polemical divinity, as the careful per- 
ufers of books of devotion, may be advantaged 
by what they ftudy ; yet this difference may 
be obferved betwixt them, that the former 
may, by the difcourfes they read, be af- 
fifted to write others of the like nature, where
by their readers may be enabled to talk with 
more acutenefs, and applaufe; but the latter 
may not only be affifted by making fuch com
pofures, as they affiduoufly converfe with, to 
contribute to the cleanfing of men’s confciences 
from dead works, and as well pacify the trou
bles of their minds, as heal the wounds, which 
fchifm or fcandal may have given to the 
church; but do often, in the firft place, feel 
themfelves all the joys, and advantages, they 
would procure to others, and they happily find 
pious refledtions, devout foliloquies, ardent e- 
jaculations, and other mental entertainments of 

we often fee feveral of the former Come before ya religious foul, to be of a nature not only fb 
all the latter are gone) he chance to take no
tice, how bufy the bees are in fucking thefe, 
v/hilft they leave the others untouch’d, he may 

•peradventure make this, or fome fuch other 
refledion on it; That, though the leaves be 

.not only ornaments of a tree, but produdions, 
often ufeful to fhade and lhelter the fruit, and 
are of a more folid texture, and a more durable 
nature than the bloffoms, which feem to be of 
a (lighter make, and rather gawdy and delight
ful than lafting; yet it is not about the leaves, 
but the bloffoms, that the induftrious bee afli- 
duoufly imploys her time, as fucking from 
thofe gaudy produdions of the tree ftore of

fweet, but fo improving, and fo advantageous, 
that whilft many other laudable imployments 
recommend us to the ftudents of theology, 
thefe more efpecially recommend us to the Au
thor of it, and indear us to God himfelf.

If, when our fruit-tree has changed its white 
livery for a green, our confiderer chance to 
take notice, how thick it is fet with leaves, of 
which it had not one fome months before, it 
may poffibly put him in mind of the inftability 
of their condition, that are undeftrvedly envi
ed for a numerous train of loch fceming friends, 
and gaudy attendants, as are lb to the fortune, 
rather than the perfon: for, as in the fun-lhiny 

months
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months of fummer, when the fair weather 
would keep the tree warm enough, without 
the help of leaves, it is wOnt to be cover’d 
with thofe verdant ornaments; but lofes them 
all in winter, when it needs their lhelter from 
the rigors of that cold feafon : lb thofe, that 
during the fun-fliine of profperity, are bcfet 
with leeming friends, of which they had no 
need, find themfelves left naked, and forfaken 
of them all, w’hen adverfity would make their 
company of fome advantage. If our contem
plator chance to obferve, how his tree flourifhes 
with verdant leaves, and gaudy blolToms, at 
that feafon of the year, when it is providing 
to bring forth fruit, it may put him in mind 
of the pleafednefs and alacrity, with which a 
charitable perfon Ihould fet himfelf to the do
ing of good i and mind him, that as the God 
of nature loves a chearful giver, fo the temper 
of a liberal perfon is pointed out by nature her 
felf in a tree, which feems to triumph in all 
the ornaments it can put on, when it is about 
to exhauft the greateft part of its own ftock of 
fap, to produce fruits, which, only others are 
to eat.

IF he take notice of the order, wherein it is 
ufual for' the leaves and bloflbms to precede the 
fruit, it may poflibly invite him to look with 
a more favourable eye upon the green and im- 
mcture eflays of early writers, if they difcover, 
that the. author aims at good things, though 
he does not yet perform great ones: for, how
ever thefe youthful produdions of the pen are 
commonly rather pleafing and florid, than o- 
therwife confiderable ; yet if they be good for 
their feafon, and in their kind, though that 
kind itfelf be not of the ufefulleft, they may de
ferve pardon, and perhaps encouragement; 
fince, though they be not yet folid, they may 
promife fomething that will be fo ; and even 
tfie beft trees prefent us their bloflbms, before 
they give us their fruit.

If the fame contemplator happens to fee 
young people firft fhake the tree in vain, and 
then climb it to gather unripe fruit, it may af
ford him a reprefentation of men’s over-eager 
and untimely perfuits of feveral defirable things, 
and efpecially of honour: for, as green fruit, 
though of a good kind, will not eafily be 
fhaken down by them, that would gather it, but 
reduces them cither to climb the tree, or for
cibly ftrike it off, which commonly bruifes, 
and disfigures what it procures ; and as the 
fruit, when thus obtain’d, is but four, andun- 
wholfome, being neither fweetened, nor con-, 
coded by maturity j fo that it ufually both fets 
the teeth on edge, and breeds ficknefs in the 
body; whereas, if the fame fruit were let alone 
till it were fully ripe, and in feafon, it would 
both readily drop into the eater’s mouth, and 
prove delicious, and more wholfome food: fo, 
when we greedily purfue after honour, and 
pleafure, of which this life is not the proper 
feafon, we not only meet with difficulties in 
acquiring them, but find not, in poffefling 
them, either that fatisfadion, or that advan
tage, that the eagernefs of our unruly appetites 
promifes us; whereas, if we would ftay con
tentedly till God’s time be come (which is al-

I

A DISCOURSE touching' SeS;. 6; 
ways the beft, and fitteft) we Ihould not ftcal, 
or force, but receive Unfading honours, and 
uncloying delights, by being prefcntcd with 
incorruptible crowns of glory, by' him, 
whom there is fulnefs of jcy, and at wl^ofe right pfi\. xvi. 

(the ftation defigned for thofe, that over- u- 
come the world’s allurements, and their own 
impatience) there are pleafures for evermore j 
that is, eternal ones.

Lastly, if towards the end of fummer, 
or of autumn, our rcflcftor, coming to vifit 
his inftrudive tree, find it prefent him ftore of 
fruit, and perhaps obferves it to be grown 
taller fince the laft winter, each bough will af
ford him a lively emblem of a true believer. 
For, as the loaded branch makes ufe of the 
moifture it attracts from the dirty ground, 
to recede as much as it can from the earth, 
and fpends its fap in Ihooting up towards hea
ven, and bearing fruit for men ; fo the devout 
Chriftian improves the bleflings he receives of 
this inferior world, to elevate his mind above 
it; and the ufe, that he makes of earthly goods, 
and advantages, is to raife his grateful foul 
nearer to God, and difpenfe them by works 
of charity to men.

CHAP. V.

These, Sophronia, are fome, and but 
fome, of the thoughts, which the oc

cafional confideration of a fruit-tree might 
fuggeft to a confidering perfon. And if we 
Ihould lead our refledhor from the garden to 
the woods, or to the river-fide, or into the 
fields, or to the ftreet, or to a library, or to 
the exchange ; or, in a word, to I know not 
how many other places I could name, I have 
fome reafon to think, that each of them would ‘ 
fupply him with variety of occafional medita
tions. Wherefore, fince the want of themes 
will not, it is fit that fomewhat elfe Ihould, 
place bounds to this dilcourle. And fince by 
finding, that I myfelf begin to be weary of 
writing, I have too much caufe to fear, that 
you are quite tired with reading, I think it 
high time to haften, to a conclufion: only, be
fore I make one, I muft do our Meleteticks 
the right to advertife you, that you would do 
them wrong, if you Ihould imagine, that in the 
palfed difcourfe I have either carefully enu
merated, or fully difplay’d, the advantages, 
which a devout and ingenious contemplator 
may derive from the exercife of the ways of 
thinking I have been treating of. For, though 
I have in the * paft difcourfe, efpecially thofe 
parts of it, that are contained in the third pre
cedent, and in this prefent fourth feftion, faid 
enough to recommend the fubjeft to any that 
is not much indifpofed to be prevailed with ; 
y« I will not deny, but that, even in thofe 
two fedtions, I have left much unfaid. 

For, befides the feveral advantages and 
ways of making occafional meditations already 
pointed at, there are other accounts, upon which 
the practice I would pedi^ade may both benefit 
a pious foul, and be made ufe of by an inge
nious one. For the refpcdls one thing may 
have to another are fo numberlefs, and the 
mind of a rational man, vcrfed in meditations, 

may

    
 



Chap, 5. Occasional
may compound and disjoin notions fo many 
ways, and may make fuch inferences from them, 
and fuch applications of them, that it frequent
ly happens, that befides the refledion, fug- 
gefted by that which gave the firfl rife to his 
meditations, he lights upon conceits differing 
enough from them, and perhaps better than 
they : as when hounds, hunting a hare, meet 
in their way with a flag. For, though philo- 
fophers feem to have juflly enough rejected 
the opinion, attributed to Plato, that all know
ledge is but reminifcence ; yet certainly the mind 
of a man,well furnifhed with variety of notions, 
is, by the analogy or contrariety of things and 
notions, in reference to each other, fo eafily 
and readily excited to Jay them together, and 
difcourfe upon them, that he is oftentimes by 
any flight occafion helped to light (and that 
with a flrange and furprizing facility) upon 
tilings, that he "would elfe have fcarce taken the 
leaft notice of. When the mind is once fet 
on work, though the occafion adminiftered the 
firft thoughts, yet thofe thoughts themfelves 
may, as well as the objed that excited them, 
become the themes of further meditation: 
and the connedion of thoughts within the 
mind may be, and frequently is, fo latent, 
and fb ftrange, that the meditator will often
times admire to fee, how far the notions he is 
at length led to, are removed from thofe,which 
the firft rife of his meditation fuggefted. And 
by thefe incidental excurfions he may fome
times be as much delighted and furprifed, as 

Judges Sampfin vaz, when going afide to look upon 
xiir. 8. the carcafe of a lion, he met with a ftock of 

honey.
■ But I can add one thing towards the in
ducing you to exercife your felf in the way of 
thinking we have all this while been fpeaking 
of; which though I had almoft forgot to take 
notice of, it will, I doubt not, feem important 
to Sophronia, to whom it need not be a difeou- 
ragement from aiming at one of the nobleft 
ufes of occafional refledions, that it fuppoles 
not a bare acquaintance with them, but fprings 
from an entire, and (if I may fo fpeak) inti
mate familiarity with our Meleteticks. For 
this ufe of occafional meditations, though it 
do but gradually differ from fome of thofe, 
that have been already mentioned, will perhaps 
by the devout (and confequently by Sophro- 
nia} be efteemed the higheft advantage, that 
this way of thinking can confer j and it is, 
that the cuftom of making occafional reflec
tions may infenfibly, and by unperceived de
grees, work the foul to a certain frame, or 
temper, which may not improperly be called 
heavenly-mindednefs, whereby flie acquires an 
aptitude and difpofition to make pious reflec
tions upon almoft every occurrence, and of
tentimes without particularly defigning it. 
But as this privilege will, as I was intimating, 
fcarce fall to the fhare of any but thofe, that, 
by long or frequent exercife, havefoaccuftomed 
their minds to refled upon what they fee, that 
they continue that pradice, as it were, of their 
own accord j fo when once, by fuch a conftant 
kindnefs and hofpitablenefs to fuch thoughts. 

Vol. IL
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that they will, as it were, come to the mind 
without calling, and make themfelves its 
guefts, without particular invitations, the foul 
has attained that defirable frame we lately 
called heavenly-mindednefs, which is a difpo
fition and a readinefs to make fpiritual ufes of 
earthly things, both the advantage and the 
delight of that frame of heart cannot but be 
extraordinary. It muft furely afford a great 
deal of fatisfadion to an ingenious and devout 
perfon, to be able to make the wo: Id both his 
library and his oratory ; and which way fo
ever he turns hfs eyes (not only upon unob
vious things, but even upon the moft familiar 
ones) to behold fomething that inftruds, or 
that delights him; and to find, that almoft 
every objed, that prefents it felf to his notice, 
prefents alfo good thoughts to his mind, to be 
gathered with as much innocency and pleafure, 
and with as little prejudice to the things, that 
afford them, as honey is gathered by the in- 
duftrious bee from the differing flowers flie 
meets with in her way. Certainly, if we 
would carefully lay hold on, and duly manage, 
this help, it would prove a powerful remedy 
to prevent or cure much of that dullnefs and 
droufinefs, that do fo frequently fmother or 
blemifli our devotion. There would fcarce 
any thing pals us, out of which we would not 
ftrike fome Ipark or other of that heavenly 

, fire, or that would not contribute fometliing, 
either to kindle it, or to feed it, or to revive 
it. If but half the precious time we imper
tinently trifle, or Iquander away, upon employ
ments, that will be fure to coft us cither tears or 
blulhes, were carefully laid out in the culti
vating of this kind of thoughts, it might of
ten fave our minifters the labour of infilling 
fo long upon the ufes of their doctrines, when 
the whole world would be a pulpit, every .crea
ture turn a preacher, and almoft every accident 
fuggeft an ufe of inftrudb’on, reproof, or ex
hortation. No burial but would toll a pafiing- 
bell, to put U5 in mind of pur mortality : 
no feaft but would make us alpire to the mar- 
riage-feaft of the lamb; no crofs but would 
add to our defires to be diffolv’d, and to be 
with Chrift : no mercy but would be a frelh 
engagement unto obedience to fo gdod a ma
iler, as the author of it; no happinels of 
others, but would prove an encouragement to 
ferve him,that can give that, and much greater; 
no mifery of others, but would awake and 
Jieighten our gratitude, that we are privileged 
from it: no fin in our neighbours, that would 
not dilTuade us from what we fee looked fo 
unhandfomely in others; nor any virtue of 
theirs, but would excite our emulation, and 
Ipur us on to imitate or furpafs it. In a word, 
when the devout foul is come to make that 
true ufe of the creatures} as to look upon them 
as men do upon water, that the fun gilds with 
his beams, that is, not fo much for it felf as" 
for the refledlive virtue it has to reprefent a 
more glorious objedl; and when lhe has, by 
Jong pradice, accuftomed her felf to fpiritualizc 
all the objeds and accidents that occqr to her, 
I fee not why that pradice may not be one of 
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162 Occasional Reflections. Se£l. t.
the moft effeftual means for making good that how low a theme foever it takes its rife, being 

Kom, viii. magnificent afiertion of the Apoftle, That all hhejacob'5 ladder, whereof though the footGea. 
2 things work together for good to them that love leaned on the earth, the top reached up to heaven, xxviii- u. 

Cod; a devout occafional meditation, from

O C C A SIGNAL

R E F L E C T I O N S.
S E C T. I.

REFLECTION I.

Upon his manner of giving meat to his dog.

IGNORANT LY thankful creature, thou 
beggeft in fuch a way, that by what would 
appear an antedated gratitude, if it were 

not a defignlefs addon, the manner of thy pe- 
titioning before-hand rewards the grant of 
thy requeft •, thy addreffes and recompence 
being fo made and ordered, that the meat I 
caft thee may very well feed religion in me. 
For, but obferve this dog, I hold him out 
meat, and my inviting voice loudly encourages 
and invites him to take it; it is held indeed 
higher than he can leap ; and yet, if he leap 
not at it, I do not give it him i but if he do, 
I let it fall half way into his mouth. Not un- 
refemblingly deals God with us j he ftiews and 
holds forth to us (the foul’s true aliment) eter
nal glory, and his moft gracious word fum- 
mons and animates us to attempt it. Alas! 
it is far above the reach of our endeavours, and 
our deferts ; and yet if we afpire not to it, and 
ftrive not for it, in vain do we expeft it; but 
if we faithfully do what in us lies, and our 
endeavours ftrain themfelves to their utmoft, 
God mercifully allows the will for the effeft, 
meafures our performances by what they aim’d 
at, and favourably accepdng what we can do, 
for what we Ihould do, he fupplies the imper- 
feftions of our faint, but yet afpiring attempts, 
by ftooping condelcenfions ; and what our en
deavours want of reaching up to, his grace 
and acceptation brings down. Piety is the 
condition, though not the price, of heaven; 
and (like the wedding garment in the parable), 
though it give us not a right to the beatifick 
feaft, is, yet that, without which none fhall 
be admitted as a duly qualified gueft: for 
though we cannot reach heaven by our good 
works, we fhall not obtain it without them.

employ art to make them wither fooner than 
nature would condemn them to do: but thofe 
that know, both the fadingcondition of flowers, 
(which, unimprov’d by art, delight but whilft 
they are, what they cannot long be, frefh) and 
the exalting efficacy of this kind of diftillation, 
will think this artificial way, that chymifts 
take, of fpoiling them, is an effeft as well of 
their providence as their fkill : for that pleaf
ing and fprightly feent, that makes the rofe 
fo welcome to us, is as fhort-lived and perifh- 
ing, as the flower, that harbours it, is fading; 
and though my limbick fhould not, yet a 
few days inevitably would, make all thefe' 
rofes wither. But by this way of ordering my 
rofes, though I cannot prelerve them, I can 
preferve that fpirituous and aethereal part of 
them, for whofe fake it is, that I fo much 
prize and cherifh this fort of flowers ; which, 
by this means, I preferve, not indeed in the 
f^ing body, but in the nobler and abftrafted 
quinteffence; which purer and laftinger por
tion of them will be more highly fragrant 
than ordinary roles are wont to be, even whilft 
they are frelh, in that feafon, when thofe 
flowers, that have not been thus early and pur
pofely deftroyed, will, according to the courfe 
of nature,, whereto they are left, wither and 
putrify.

Thus he that fees a charitable perfon libe
rally part with that money, which others are 
fo fond of, if he be a ftranger to the opera
tions of faith, and the promifes of the gofpel, 
he will be apt to miftake the Chriftian’s libe
rality for folly, or profufion, and to think, 
that he is fallen out with his money: but he 
that remembers, how clear a prolpeft, and how 
abfolute a difpofal of the future, the Scripture 
of truth (i;o ufe an angel’s expreflion) af- 
cribes to him, that bid his difciples make tbem- 
felves friends with the uncertain {or unfaithful) 
tnammon, (for fo the ufe I fometimes meet 
with of the Greek word, together with the 
context, invites me to render it) that when he

Upon his dijlilling fpirit of rofes in a limbick. ' f^ih thpy may receive us into everlafting babi- 
■ tationsi and he that Ihajl likewife confider, 

NE, that knew how well I love the feent not only the tranfitory nature of worldly pof- 
fefiions, (from which their periftiing, or ours, 
will be fure ere long to divorce us) but the in- 
cftimable advantage, with which we lhall re-

REFLECTION II.

ONE, that kne'
of rofes, and were ignorant of the ufes 

of this way of diftillation, w’ould, queftionlefs, 
think me very ill advifed, thus haftily to de
prive my felf of the flowers I moft love, and ceive in heaven whatever we employ in pious 
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ufes jicre on earth, will conclude this way of 
parting with our wealth the fureft and gain- 
fulleft way of-preferving it ; fince the Chri- 
flian, by parting but with what (however) he 
could not long keep, fhall, through God’s 
munificent goodnefs, obtain a much more va
luable tre^fure, that he fhall never lofe : fo 
that thus to facrifice wealth to charity is not 
an early lofs of it, but the right way of fecuring 
it i for by this gainful way, when we fhall, in 
another world, be paft the poffibility of pof- 
fcffing our riches in kind, fuch an employment 
of them may help us to enjoy them, though 
not in the capacity of riches, yet in that noble 
capacity of goods, under which notion alone 
they are defirable ; and thus laid up they 
may there procure us, what they could never 
here afford us, happinefs.

R E F L E C T I O N III.

Upon his being in great danger wandring, on 
Mendip hills, among covered lead mines, that 
he knew not of,

HO W have I travelled all this while upon 
the brink of the grave! I thought bnly 

to be out of my way, but little dreamed to 
be fo near the end of all my journeys, in that 
of my life by traverfing to and fro amongfl 
thofe deep and covered pits, upon any one of 

• -which if my horfe had but chanced to ftumble,
(and the very mine-men I at length met with, 
think it a kind of miracle he did not) I had 
been killed and buried at once, and my fate 
had been for ever as much concealed from my 
friends as my body: and all this efcape a 
work fo totally of God’s goodnefs, that I did 
not fo much as know my danger till I was paft 
it; fo that it feemed fent, but to give me oc
cafion of rejoicing in my deliverance. How 
vaft a debt of gratitude then do I owe to God? 
and how extremely do I fall Ihort of acquitting 
my felf of itfince, befides that I make him 
but very unfuitable returns for the bleffings I 
know I have received, I receive from him fig- 
nal bleffings, that I do not fo much as know 
of, and which confequently I am very unlike 
particularly to acknowledge. But this gracious 
refeue, from fo great and unexpefted a hazard, 
lhall, I hope, teach me henceforth to beware, 
both of fecurity, fince I often fall into dangers 
that I know not, and of diftrufts of God’s 
providence, fince I have found it fo watchful 
to deliver me from thofe that I feared not.

REFLECTION IV.
His horfe fumbling in a very fair way.

Here is a patch of way, to which any 
lefs fmooth titan a bowling-green were 

rugged, and in which it feems not only fo un
likely, but fo difficult, for a horfe to trip, 
that nothing could have made me believe a 
horfe could have ftumbled here, but that mine 
has dangeroufiydone fo. This jade has this very 
evening carried me fafely through ways, where 
Humbles were fo much to be expedcd, that 
they were to have been forgiven -, and now in
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a place fo fmooth, that fure he could not faul- 
ter in it, only out of curiofity and trial, he 
falls under me fo lubberly, that I as much ad
mired my efcape as danger. But it is too ufual 
with us, unfaulteringly to traverfe adverfity’s 
rough ways, and ftumble in prolperity’sfmooth- 
eft paths. The obfervation is almoft as old as 
profperity, that fortune ruins more perfons 
whilft fhe embraces them, than whilft fhe 
would crufh them : but though the obferva
tion be very common, it is not more fo, than 
it is to fee even thofe, that make it, add to the 
inftances that juftify it. I have feldom yer 
been fo fortunate, as to be obnoxious to that 
lefs frequently pitied than difarming danger: 
Fortune has feldom yet vouchfafed to turn Syren 
to pervert me; and fhe has hitherto given me 
much more exercife for my conftancy than for 
my moderation. I think too, that without 
flandering my felf, I may confefs, that I have 
fometimes wifhed my felf in the lifts with that 
bewitching enemy, profperity ; and increafed 
the number of thofe many, who never think 
fo fair an adverfary formidable, till they find 
themfelves vanquifhed by her : but upon fecond 
thoughts, I judge it better, to leave the choice 
of my antagonift to him, who not only beft 
knows my ftrength, but gives it me'; efpeci
ally, when I confider, that as we are all of us 
naturally fuch ftumblers, that (as Solomon fpeaks 
in fomewhat another fenfe,) even the juft Pi-ov.xxiv. 
falls feven times a de^, fo it is obferved in i6. 
ftumblers, that they are moft fo in fair way ; 
into which if providence lead my fleps, I 
fhall think it feafonable to pray, and lead us 
not into temptation; and fhall not think it un- 
feafonable to remember, that ice is at once the 
fmootheft and the flippereft of ways, and that 
(the jadiflrnefs of our natures well confidered) 
there- is no way, wherein we ought to travel 
with more heed, than that, whofe treacherous 
evennefs would divert us from taking heed to 
our way.

reflection V.

upon two very miferable beggars, begging to
gether by the high-way. "

Behold this fore-mofl wretch, whofe 
flrange deformity and ghaflly fores c- 

qually exad our pity and our horror; he 
feems fo fit an objeft for compafTion, that not 
to exercife it towards him can fcarce proceed 
from any other caufe than the not having any 
at all; the fadnefs of his condition is aug
mented by his want of eyes to fee it; and his 
mifery is fuch, that it calls for an increafe of 
pity, by his being fo diftradled, as to defire a 
longer life, or rather longer death : he fues 
more movingly to the eye than to the ear; 
and does petition much lefs by what he fays, 
than what he is : each feveral member of his 
tortured body is a new motive to companion, 
and every part of it fo loudly pleads for pity, 
that (as of fcolds) it may (in another fenfe) 
be faid of him, that he is all tongue. But 
yet this other beggar thinks not his condition 
the lefs deplorable for his companion’s being 

the
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above them, may enjoy a happy and a fettled 
quiet, in fpite of all their bufy agitations j and 
be fo far from refenting any prejudicial dif- 
compofure from thefe inferiour revolutions, that 
all thofe changes, that are taken for the giddy 
turns of fortune’s wheel, fhall ferve to approach 
him the fafter to the bleft manfion he would 
arrive at.
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the more fo : he finds in the difeafes of his fel
low as little confolation as cure \ nor does he 
at all think himfelf fupplied with a deficient 
hand, becaufe the other wants one. And there
fore he is as importunate for relief, as if all 
miferies were not only heaped on him, but 
confined to him : his fellow’s burthen light
ens not his load ; and if fortune never had 
perfecuted any other, he could not more de
plore nor refent her perfecutions. So that, if 
we fhould judge of their miferies rathef by 
the ear than by the eye, this latter’s fadder 
complaints would move us to decree him the 
.advantage in point of wretchednefs.

Translate now, my foul, all this unto 
fpirituals ; and as we meafure the ftraightnefs 
of lines, not by a ram’s horn, but a ruler; fo 
be not thou fo ralh, as to infer thy health from 
others more forlorn and defperate difeafes. Let 
not the greater difficulty of another’s cure 
leffen the follicitoufnefs of thy care for thine, 
nor make thee the lefs earneft in the implor
ing and labouring for relief. In fo depra
ved an age as ours, one may (and perhaps in 
vain too) fearch hell to find wickeder men 
than are to be, but too frequently, met with 
upon earth : he will fcarce be innocent, that 
will think himfelf fo, as long as he finds a 
man more culpable than he j and he fhall fcarce 
ever judge himfelf guilty, whom the fight of 
a guiltier will abfolve. Nor will that man (till 
it is perhaps too late) be apt to attempt an 
efcape from the pollutions of the world, that 
ftays till he can fee none more inextricably 
intangled in them than himfelf. Do not, 
therefore, O my foul, content thyfelf with that 
poor comparative innocence, that in heaven 
(which it will never bring thee to) has no 
place, by reafon of the abfence of all vicious 
perfons; and in hell itfelf (which it fecures not 
from) can afford only the ill-natured confola- 
rion of not being altogether as miferable, as the 
wretchedeft perfon in that place of torment.

REFLECTION VI.

Sitting at eafe in a coach, that went very faft,

AS faft as this coach goes, I fit in it fo 
much at eafe, that whilft its rapid mo

tion makes others fufpedl, that I am running 
for a wager, this lazy pofture, and this foft 
fear, do almoft as much invite me to reft, as 
if I were a-bed. The hafty wheels ftrike fire 
out of the flints they happen to run over j 
and yet this felf-fame fwiftnefs of thefe wheels, 
which, were I under them, would make them 
crufh my bones themfelves into fplinters, if 
not into a jelly, now I am feated over them, 
&nd above their reach, ferves but to carry me 
the fafter towards my journey’s end. Juft fo 
it is with outward accidents, and conditions, 
whofe reftlefs viciflitudes but too juftly and 
too fitly refemble them to wheels : when they 
meet with a fpirit, that lies proftrate on the 
ground, and falls groveling beneath them, 
they diforder and opprefs it; but he, whofe 
high reafon, and exalted piety, has, by a no
ble and fteady contempt of them, placed him

S

REFLECTION' VII.

Upon the Jight of a windmill Jtanding ftill.

Ginorio, Eusebius, Lindamor.
Gen.UR eyes, gentlemen have been

I fo long fixed upon this windmill, 
that, in fpite of the barrennefs of the fubjeft, I 
cannot but fufpeft, it may have afforded one, 
or each of you, an occafional meditation.

Euseb. To juftify your conjefture, Genorio^ 
I will confefs to you, that I was confidering 
with myfelf, that if one, who knew not the 
milter’s trade and defign, fhould look upon 
this ftrufture, he would think the owner wor
thy of fo incommodious a manfion, if not of 
a room in Bedlam ; for, we fee, he has chofe to 
ereil this fabrick in a folitary place, and upon 
the cold and bleak top of a fwelling ground, 
where nothing llielters it from the violence of 
a wind, whilft its high fituation expofes it to 
the fucceflive violences of them all. But he 
that is acquainted with the exigencies of the 
miller’s defign and trade, will think he has 
made a very proper choice, in fearing himfelf 
in a place, where no wind can blow, that he 
fliall not be able to make an advantage of. 
And having confidered this, Genorio, my 
thoughts, when you interrupted them, were 
ipaking this application of it j that we ought 
not to be too forward to cenfure men, other- 
wife vinuous, and difereet, for engaging them
felves, upon fome accounts, to troublefome and 
unfettling employments : for if the end be not ’ 
mifehofen, the means are to be eftimated by 
their tendency thereunto j and though a calmer 
condition of life might be in itfelf more defi- 
rable, yet when a more expofed one can make 
him, that is qualified for fuch employments, 
more ferviceable in his generation, this may, 
upon that account, be more eligible than the 
other i fince, as it expofes him to more hard- 
fhips, it affords him more opportunities of pro
fecuting his aims; fo that his Ration is recom
mended to hirti by thofe very circumftances, 
that make other men diflike it.

Gen. But may not I alfo know what thoughts 
this worthy theme fnggefted to Lindamor ?

Lind. I was, Genorio, taking notice, that 
this whole fabrick is indeed but a large engine, 
Where almoft every thing, as well as the fails 
and the wheels, is framed and fitted for the 
grinding of corn: but, though this whole 
ftrudufe be artificially enough contrived, yet 
it can now do nothing ip order to its end, for 
want of fuch a light and airy thing as a breath 
of wind, to put all this into motion. A d, 
Genorio, thiswindmill, thusconfidered, brought 
into my mind the condition of a great 
lord, that you and I not long fince vifited, and 
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whois for from being the only perfon, to whom 
the refledion may be applicable; for one, that 
not knowing his humour, and his aims, fhould 

•fee how great a provifion his plentiful fortune, 
and his fkill to manage it, have laid together, 
of thofe thirds, which are wont to be thought 
the chiefeft inftruments (and, perchance, the 
chief parts) of happinefs, would be apt to envy 
his condition, as difeerning nothing that is 
wanting to it. But alas! che man expeds 
and covets efteem and reputation ) and though 
fame have thefe refemblances to the wind, that 
it is an airy and unfolid thing, which we muft 
receive from others, and which we are not only 
unable to procure for our felves, but know not 
how long we fhall keep it when we have it ; 
yet the want of this alone makes all lhe reft 
utterly infufficient for his fatisfadion. Thus 
the not fb great as ambitious Alexander^ after 
ail the blood he had fpilt in conquering the 
world, is faid to have fhed tears, that he had 
conquered but one, when a philofopher told 
him there were more. And all the favours, 
that the greateft potentate upon earth could 
heap upon proud Hamany were, by his own 
confeffion, unable to make him think himfelf 
happy, as long as he could not negled a cap
tive’s negled. of him; all his greatnefs did 
him no good, if but one man had the courage 
not to bow to it; and an unfatisfied appetite of' reafon. 
revenge quite Ipxailcd the relifh of the great

■ • monarch’s favours, and the fair Efthefz ban
quets. Nor do I doubt, Genorioy that we of
ten marvel, if not repine, at providence, upon 
a great miftake; for by refufing to be God’s 
fervants, men ufually b^ome fo to their own 
unruly paffions, and affedions. And there
fore we often very caufelefly envy the great 
and rich, as if they were as happy as the ad
vantages voifehfafcd them, would make a wife 
and good man j whereas perhaps the man 
courts a reputation, that is not be acquired by 
what men have, but by what they are, and do •, 
or elfe he is in love with a lady, that loves not 
him, or loves another better; and the coynefs 
of a miftrefs, the greater title of a neighbour, 
or fome fuch trifling accident, that another behind, and foot it after them, I might in their 
would either not be fubjed to, or not be much 
concerned for, will keep him from enjoying

' any of thofe very things, for which by-ftanders 
envy him : fb juft it is, that in eftimating a 
man’s condition, we fhould not only confider 
what polfeffions he has, but what defires.

REFLECTION VIII.
Upon bis paring of a rare fummer e^le.

HO W prettily has curious nature painted 
this gaudy fruit ? Here is a green, that 

emeralds cannot, and Florida felf might boaft*: 
and Pomona feems to have affeded, in the frefh 
and lively vermilion that adorns this fmooth 
rind, an emulation at nibies themfelves, and 
to have aimed at manifefting, that fhe can give 
her vegetable produdions as lovely and orient, 
though not as lafting colours, as thofe that 
make jewels precious ftones; and if, upon the 
hearing the praifes this fearlet deferves, her 
blufhes enoble her own cheeks with fb vivid

Vol. II.
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a colour, perhaps fuch a livery of her mo
defty might juftify her pride. In a word, fuch 
pure and tempting green and red dye this fame 
polilhed fkin, that our vulgar boldnefs muft be 
no longer queftioned, for rendring that fruit 
an apple, that inveigled our firft parents. But 
though thefe winning dyes delight me ftrange- 
ly, they are food for my eye alone, and not 
my ftomach ; I have no palate for colours j and 
to relifh this fruit well, and know whether it 
performs to the tafte what it promifes to the 
fight, and juftify that PJatonick definition, 
which ftyles beauty the luftre and flower of 
goodnefs, all this gay outfide is cut and thrown 
away, and palfes but for parings. Thus, in 
opinions, though I look with pleafure on that 
neat fafhionable drefs, that fmoother pens fo 
finely cloathe them with ; and though I be de
lighted with the pretty and fpruce expreffions, 
that wit and eloquence are wont to trick them 
up with 5 yet when I mean to examine their true 
relifh, that, upon liking, I may make them 
mine, I ftill ftrip and diveft them of all thofe 
flattering ornaments (or cheating difguifes ra
ther) which fo often conceal or mifreprefent 
their true and genuine nature, and (before 
ever I fwallow them) after they have been ad
mitted by the more delufible faculty we call fan- 

. cy, I make them pafs the-sfeverer ferutiny of

REFLECTION IX.
Upon bis coach's being ft opt in a narrow lane,

Here, for aught I can guefs, my ftay 
is like to be long enough, to afford me 

the leifure of a refledion on it : for I have 
found already, in this narrow lane a very large 
fcene to exercife my patience in ; and this chur- 
lifh drayman feems refolved to be' as tedious 
to me, as Ludgate-Hill is to his horfe, when 
his cart is overloaden. They, that are going 
on foot to the fame place this coach fhould car
ry me to, find not their paffage hindered, or 
their way obfthided by that, which keeps me 
here } and were I difpofed to leave my coach 

company fooner reach the place my defigns and 
affairs call trie to, than I fhall (probably) be 
fupplied with hopes of getting quickly out 
from hence. Alas! how frequently falls it 
out thus in our journeys towards heaven ? 
Thofe, whom their adverfe fortune, or a noble 
fcorn, hath ftript of, or releafed from, thefe 
troublefome and intangling externals, may tread 
the paths of life nimbly and chearfully, being 
unftopt by many obftacles, that intercept the 
prOgreffes of others. But thofe ftately perfons, 
whofe pride or effeminacy will not permit them 
to move an inch towards heaven, unlefs they 
may be carried thither in pleafure’s eafy coaches, 
and who will not bate a fuperfluity, or lay by 
the leaft circumftance or pundlilio of grandez- 
za, to leffen themfelves into a capacity of en
tering in at-the ftrait gate, may foon find thefe 
treacherous and over-loved conveniences turned 
into cumberfome clogs, and real impediments, 
that will, if not block up, at leaft obftrudl the 
paffage to the feat of fo much joy that even 
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to be caft alhore there, by Ihipwreck, were a 
bleffing ; and that he is thought unworthy to be 
admitted there, that cannot think it his happi
nefs to reach that place himfelf, though he leave 
all behind him to get thither.

REFLECTION X.
Looking through a perfpeSlive glafs upon a vef- 

fel we fufpebted to give us chace, and to be a 
pirate. [Sailing betwixt Rotterdam and 
Gravefend o»Eafter-day, 1648.]

This glafs does indeed approach the dif- 
trufted veffel, but it approaches her on

ly to our eyes, not to our Ihipj if lhe be not 
making up to us, this harmlels inftrument will 
prove no loadftone to draw her towards us j 
and if lhe be, it will put us into a better readi
nefs to receive her. -Such another inftrument 
in relation to death is the meditation of it ; 
(by mortals lb much, and lb caufeleflyi abhor
red :) for though moft men as ftudioufly Ihun 
all thoughts of death, as if, like nice acquaintan
ces, he would forbear to vifit, where he knows 
he is never thought of, or as if we could exempt 
ourfelves from being mortal, by forgetting that 
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we are fo ; yet does this meditation bring death 
nearer to us, without at all lefTening the real 
diftance betwixt us and him : if that laft ene
my be not yet approaching us, this jnnocenf 
glafs will no more quicken his pace, than direft 
his fteps •, and if he be, without haftening his 
arrival, it will prepare us for his reception. For 
my part, my beardlefs chin allows me to pre
fume, that by the courfe of nature, I have yet a 
pretty ftock of land in the upperpart of my hour- 
glafs : wherefore, though I am now too young 
to lay with Ifaac, Behold, now lam eld, and I 
know not the day of my death, Gen. xxvii. 2. 
yet fince the youngeft and luftieft of us all has 
caufe to fay with the mirror of patience, When 
a few years are come, then fhall I go the way 
whence Ifhall not return. Job xvi. 22. and fince 
it is the wife man’s coiinfel, Not to boaft our- 
fehjes of to-morrow, becaufe we know not what a 
day may bring forth : I will endeavour (to ufe 
our Saviour’s terms) to take heed to myfelf, left 
at any time that day come upon me unawares, 
Luke xxi. 34. And, as the only fafe expedi
ent in order thereunto, I will (in imitation of 
holy Job} All the days ofny appointed time, wait 
till my change come, Jobxiv. 24.

SECT. n.

Containing Occasional Reflections upon, the 
Accidents of an Ague,

fef^, that this unwelcome accident had not ama
zed me, as well as troubled me, if I had fuffici- 
ently confidered, to what a ftrange number and 
variety of diftempers thefe frail carcafes of 
ours are obnoxious; for, if I had called to mind, 
what my curiofity for dilTedions has fliown me, 
and remembred how many bones, and mufcles, 
and veins, and arteries, and griftles, and liga
ments, and nerves, and membranes, and jui
ces, a human body is made up of, 1 could not 
have been furprized, that fo curious an engine, 
that confifts of fo many pieces, whofe har
mony is requifite to health, and whereof not 
any is fuperfluous, nor fcarce any infenfible, 
Ihould have fom? or other of them out of order.

Meditation I.
Upon the firft invajion of the difeafe.

This vifit, dear * Sophronia, which you 
intended but for an a£t of kindnefs, 

proves alfo one of charity •, for though it be 
not many hours fince we parted, and though 
you left me free from any other difcompofure 
than that, which your leaving me is wont to 
give me ; yet this little time has made fo great 
a change in my condition, as to be, I doubt 
not, already vifible in my looks : for whilft 
I w^ fitting quietly in my chamber, and was 
as far from the thoughts of ficknefs, as from 
any fuch diforders, as are wont to be the occa
fions of it i and whilft I was delightfully enter- * it being no more ftrange, that a man’s body 
tained by an outlandilh virtuofo, that came to 
vifit me, with an account of the feveral attempts, 
that are either made, or defigned in foreign 
parts, to produce curiofities, and improve 
knowledge j I was fuddenly furprized with a 
chilnefs, and a Ihivering, that came fo unex- 
peft:ed,and increafed fo faft, that it was height- 
hed into a downright fit of an ague, before I 
could fatisfy myfelf what it was. But I con-

fhould be fubjed: to pain, or ficknefs, than that 
an inftrument with above a thoufand firings (if 
there were any fuch) Ihould frequently be out 
of tune i efpecially fince the bare change of air 
may as well difeompofe the body of a man, as 
untune fome of the firings of fuch an inftru
ment i fo that even the inimitable ftructure of 
human bpdies is fcarce more admirable, than 
that fuch curious and elaborate engines can be 

fo

* A Name ofren given by the Author to his excellent Sifter R. who was almoft always with him, during his ficknefs.
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fo contrived, as not to be oftner out of order 
than they are j the prefervation of fo nice and 
exaft a- frame being the next wonder to its 
workm^nfhip. And indeed, when I confider 
further, how many outward accidents are able 
to deftroy the life, or, at the leaft, • the health, 
even of thofe, that are careful to preferve them; 
and how eafily the beams of a warm fun, or 
the breath of a cold wind, or too much, or 
too little exercife, a difti of green fruit, or an 
infeftious vapour, or even a fudden fright, or 
ill news, are able to produce ficknefs, and per
haps death •, and when I think too how ma
ny evitable mifchiefs our own appetites, or vi
ces, fexpofe us to, by afts of intemperance, that 
neceffitate the creatures to offend us, and prac
tices of fin, whereby we provoke the Creator 
lo punilh us : when, I fay, 1 confider all this, 
and confequently how many mifchiefs he muft 
efcape that arrives at grey-hairs; I confefs, the 
commonnefs of the fight cannot keep me from 
thinking it worth Ibme wonder, to fee an old 
man, efpecially if he be any thing healthy. 
But thefe kind of thoughts, Sophronia, are fel
dom entertained, unlefs they be excited by 
fome unwelcome occafions ; and when we are 
long accuftomed to health, we take it for 
granted, that we lhall enjoy it, without taking 
it for a mercy that we are fo ; we are not fen
fible enough of our continual need and depen
dance on the divine’goodnefs, if we long and 
'uninterruptedly enjoy it; and by that unthank
ful heedleffnefs we do, as it were, neceffitate 
providence to deprive us of its wonted fupports, 
to make us fenfible, that we did enjoy, and that 
we always need them : it being but fit, that 
mercies Ihould ceafe to be conftant, which 
their conftancy only, that Ihould be their in- 
dearment, keeps us from entertaining as mer
cies. I will therefore, Sophronia, endeavour to 
derive this advantage from this fudden fit of 
ficknefs, to make me thankful for health, when 
God lhall be pleafed to reftore it me, and to 
keep me from reckoning confidently upon the 
laftingnefs of it. For though we are very unapt 
to take eVen the wife man’s counfel, where he 
forbids us to boaft ourfelves of to-morrow, be
caufe we know not what a day may bring forth j 
yet by fuch accidents I find, that Solomon Ipoke 
much within compafs, and had not done other- 
wife, if for a day he had fubftituted an hour ; 
for fo many, and fo various are the unforefeen 
accidents, to which we poor mortals are expo- 
fed, that the continuance of our health or pro
fperity do much more merit our thanks, than 
the interruption of them can deferve our wonder. 
And I muft confefs, Sophronia, that though 
my falling fick miy be.but my unhappinefs, 
my being fo much furprized at it was my fault.

MEDITATION II.
Upon the immoderate heat and cold of the 

aguijh fit.

ONE that, not knowing what ails me, 
Ihould come in, and fee me in this foft 

bed, not only covered, but almoft oppreffed 
with clothes, would confidently conclude, that,
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whether or no I be diftrelTed by the contrary 
quality, I cannot at leaft be troubled with 
cold i and if he himfelf were fo, he will be 
apt to envy me. And if, inftead of coming 
in my cold fir, he Ihould vifit me in my hoc 
one, and fee me with my Ihoulders and arms 
quite uncovered, and nothing but the fingle 
lheet on the reft of my body j he would be 
apt to think, that I muft lie very cool. But 
alas ! in fpite of all that lies upon me, an in
ternal froft has fo diffufed it felf through every 
part, that my teeth chatter, and my whole 
body does lhake ftrongly enough to make the 
bed itfelf do foj and, though I ftill wilh for 
more clothes, yet thofe, that are heaped on me, 
can fo little controul this preternatural cold, 
that a pile of them might fooner be made 
great enough to crufti, than to warm me : fo 
that when I travelled even in frofty nights, 
fhe winter had nothing near fo ftrong an ope
ration on me. And as that external cold was 
far more fupportable whilft it lafted, fo it was 
incomparably more eafy for me, by exercife, 
and otherwife, to deliver my felf from it.

Thus, when a great or rich man’s mind 
is diftempered with ambition, avarice, or any 
immoderate affedion, though the by-ftanders, 
that fee not what difquiets him, but fee what 
great ftore of accommodations fortune has pro
vided for him, may be drawn to envy his con
dition, and be kept very far from fufpeding, 
that he can want that contentment, the means 
of which they fee him fo richly fupplied with: 
and yet alas! as the colder heat of the exter
nal air is much lefs troublefome to a man in 
health, though furnilhed with an ordinary pro
portion of clothes, than the cold or hot fit of 
an ague, with a pile of blankets firft, and 
then a fingle flieet; fo to a vigorous and healthy 
conftitution of mind, external inconveniences 
are much more fupportable, than any accom
modations can make the condition of a dif- 
temper’d foul. Let us not then judge of men’s 
happinefs, fo much by what they have, as by 
what they are j and confider both, that fortune 
can but give much, and it muft be the mind, 
that makes that much enough: and that, as 
it is more eafy to endure winter, or the dog- 
days in the air, than in the blood j fo 4 health
ful mind, in fpite of outward inconveniences, 
may afford a man a condition preferable to 
all external accommodations without that.

MEDITATION HI.
Upon the fuccejfion of the cold and hot fit.

WHEN the cold fit firft feized me, me
thought it was rather melted fnow’ than 
blood, that circulated in my veins, where it 

moved fo inordinately, and maintained the 
vital flame fo penurioully, that the greateft 
fign, which was left to diftinguifli this cold from 
that of death, was its making me lhake ftrong 
enough to lhake the bed I lay on. I called for 
more and more clothes, only becaufe I needed 
them, not becaufe I found any relief by them : 
I fancied the torrid zone to be of a far more 
defirable conftitution than that we call the tem-

3 perate j
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• perate; an<l as little as J am wont to reverence < 
Vulgar chyniifts, I then -envied their laborants, 
whofe imployment requires them to .attend the 
fire. But when the cold 'fit was once over, it 
Was quickly fucceeded by a hot one, which 
after a while J -thought more troublefome than 
it. I threw lOff the clothes much fafter than 
my former importunity had procured them to 
be laid on me i and f, that could a little be
fore fcarce feel all that .had been heaped on me, 
could not now fupport a fingle lheet, byt 
thought its .weight opprefled me.

1 Envied the inhabitants of Norway., and 
icelandy far more than thofe, that dwell either 
in the richeft province -of Eaji-Iadia, .or xjf 
.the.GoldenCoaft it felf: and of all creatures, 
not rational, I thought the fifties the happieft, 
fince they live in a cool ftream, and, when they 
pleafe, may drink as much as they lift.

If then, Sophronia, the felf-fame perfon may, 
within Ids than two hours, have fuch different 
epprehenfions of his own condition, as now 
to complain of that as a fad grievance, which 
but an hour before he wifhed for as a relief j 
we may well acknowledge, that we frequently 
.miftake in eftimating the hardftiips and af- 
flidions we complain of, and find diem not fo 
oneafy as we make them, whilft we not only 
endure the whole affliction, that troubles us, but 
.often increafe it, by repining at the envied 
condition of others.

An afflidled man is very apt to fancy, that 
any kind of fickneft, that for the prefent trou
bles him, i$ far lefs fupportable, than if it were 
exchanged for another difeafe > and imagines 
his cafe to be fo fingular, that one cannot fay 
to him in St. Paul"3 language, No temptation 
has befallen yoa^ but that ‘which it common to 
inent i Cor. x. 13, {fe prefumes, that he 
could far more eafily fupport his croffes, if in
ftead of his prefent difeafe, he had this or that 
other i though, if the exchange were made, 
he would, perchance, wifti for his firft ficknefs, 
if not be as much troubled at his own folly, 
as with the difeafe. He that is tormented with 
the gout, is apt to envy any fick man, that is 
e?(emptfd from that roaring pain, and able to 
walk about: he that is fweljed with the dropfy, 
fancies all perfons happy, whofe difeafes allow 
them drink to quench their thirft: and the ' 
blind man envies both thefe, and thinks no 
perfons fo miferable in this world, as thofe that 
cannot fee the world. Fevers bum us, agues : 
lhatter us, dropfjes drown us, phrenfies un
man us, the gout tortures us, convulfionS 
wrack us, epilepfies fell us, colicks tear us ; 
and in Ihort, there is no confiderable difeafe 
that is not very troublefome in it felf, how- ; 
ever religion may fandlify and fweeten it: for 
as a fortrefs, whofe defendants are not treache- j 
rpus, can fcarce be taken otherwife than either 
by famine, or ftorm } fo life, for whofe pre- ; 
Iprvation nature is fo faithfully follicitous, can- 1 
not be extinguilhed, unlefs either chronical 
difeafes do lingeringly deftroy, or fome acute i 
do haftily fnatch it away. And indeed, if a : 
difeafe prove mortal, it is no more tlian is to 
be expefted, if it tire out the patient with te
dious languilhmcnts, or elfe difpatch him with

SeS. a. 
difmal fymptoms: nor is it in point of fick
nefs only, that we are often more unhappy 
than we need, by fancying ourfelves more un
happy than we Ihould be, if we were allowed 
to exchange that, which now troubled us, for 
any thing which does not. But there are evils, 
which, though exceeding contrary in ap
pearance and circumftances, do yet agree in 
.being extremely troublefome; as the poffeft 
wretch our Saviour cured in the Gofpel, though 
he were fometimes caft into the fire, and fome
times into the water, yet in both ftates was 
tormented by the lame devil, who, in variety 
of inflidlions, ftill expreffed the fame malice. 
But we Ihould make a righter eftimate of fuf- 
fering, if we did but confider, that much un- 
eafinefs is annexed to an afflidled condition in 
general j and that therefore, which we are 
fenfible of, may proceed rather from the ge
neral nature of fickneffes, and croffes, than 
from the particular kind and degree of ours. 
And indeed, if a man were permitted to ex
change his difeafe with thofe of others, he 
would often find his granted wilhes to bring 
him a variety of mifchiefs, rather than an 
exemption from them *, and many of thofe, 
that we envy, as thinking them far left fuf- 
fcrers than our felves, do look with invidious 
eyes on us, and do but diffemble their grie
vances more handfomely than we, not find them 
more eafy than ours. And that of St. Peter 
may be more generally applied, than moft men 
think, where he exhorts to conftancy, upon 
this confideration, lhat the fame fufferin^s art 
accomplijhed upon our brethren in the worlds I Pet. V. 9. For it is all one as to the efficacy 
of this lenity, whether our afflidions be the 
fame with thofe of others, in kind, or not fu- 
periour to them in degree: and I doubt not, 
but we Ihould fupport many of our grievances 
as eafily as thofe, for which we wilh them ex
changed, if the chief account, upon which they 
trouble us, were not rather, that they are the 
prefent one^, than the greateft.

MEDITATION IV.
Upon the being let blood.

ONE of the moft troublefome fymptoms 
in almoft all feverifh diftempers is wont 

to be thirft j and in mine it was importunate 
to a degree, that made me very much fo, in 
frequently foUiciting thole, that were about me 
for drink, which, in the heat of the fit, feemed 
fo defirable an objedl, that it then much lef- 
fened my wonder at that parch’d king’s agree
ment, who, urged with thirft, fold his liberty for 
a full draught of cold water. But alas! I fadly 
found, that the liquor I fwallowed fo greedily, 
afforded me but a very tranfient relief, the 
latter being gone almoft as foon as the former 
had paffed thorough my throat; fo that not 
only it did but amufe me, not cure me; but, 
which IS worfe, drinking it felf increafed my 
thirft, by increafing the fever, whofe uneafy 
fymptom that was. Wherefore, feeing all 
the cooling juleps that could be adminiftered, 
did free me from nothing but the expeftation 
of being much relieved by fuch flight and’pal

liative
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liative medicines •, the doftor thought himfelf 
this day obliged to a quite' contrary, and yet 
a more generous remedy •, and ordered, that, 
inftead of giving me drink, they ftiould take 
away blood, as judging it the beft and far 
the fureft courfe to take away the uneafy 
fymptoms, by removing that, which foments 
the caufe. •

Thus when the mind is diftempered with 
turbulent commotions, and the difquieted ap
petites does too reftlefsly and eagerly crave 
objefts, which, though perhaps in themfelves 
not abfolutely bad, are at leaft made, by a 
conjunftion of circumftances, unfit and dan
gerous for the perfon that longs for them : 
we, like unfkiiful or unruly patients, fondly i- 
magine, that the only way to appeafe our de
fires is, to grant them the objefts they fo 
paffionately tend to. But the wife and fb- 
vereign phyfician of fouls, who confiders not 
lb much what we do wifti, as what we ffiould 
wiffi, often difeerns, that this praeternatural 
thirft indicates and calls for a lancer, rather 
than a julep, and knows it beft to attempt 
the cure, rather by taking away fomewhat 
that we have, than by giving us that, which 
only a Ipiritual fuperfluity reduces us to want. 
And in effeft, we often fee, that as a few oun
ces of blood taken away in a fever do cool 
the patient more than the giving him ten times 
as much drink would do ; fo a few affliftions, 
by partly letting out, and partly moderating 

■’our corrupt affeftions, do more compofe and 
appeafe a mind molefted wi th inordinate appe
tites, than the poffeffion of a great many of the 
objefts v/e impotently defire. Whilft our ap
petites are roving, and unreafonable, and in- 
fatiate, the obtaining of this or that particular 
objeft does but ainufe the patient, not take 
away the difeafe ; whereas feafonable and fanc- 
tified crofles, that teach us to know our felves, 
and make us fenfible how little we deferve, 
and how little the things we are fo greedy of 
could make us happy, if obtained, may reduce 
us to a refignation, and tranquillity of mind, 
preferable to thofe over-valued things, which, 
as it keeps us from enjoying, fo it keeps us 
from needing. Thus i^acheus, who, whilft a 
publican, never thought he had enough, when 
he had once entertained our Saviour, though 
he offered to make a quadruple reftitution of 
whatever he had fraudulently acquired, was, 
upon a fudden, by being freed from avarice, 
grown fo rich, that he was, forward to give 
no lefs than half he had to the poor *, as if his 
divine gueft had wrought upon his goods fuch 
miracles, as he had done upon the five loaves, 
and two fifties,’of which the remains amounted 
to more than the whole provifion was at firft.

MEDITATION V. 
Upon the taking of phyfick. 

The laft bitter potion that I took, So' 
phronia, was, I remember, fweetned 

with the hopes were given me with it, that it 
might prove the laft I ffiould need to take, 
and would procure me a fettled and durable 

Vol. II.
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health : but 1 find by fad experience, that the 
benefit I derived from it is nothing near fo 
lafting as it was welcome ; for I am now re
duced to take phyfick again, and I fear muft 
often do fo, before I fliall be able to diflodge 
this troublefome ague that haunts me. For 
though the laft phyfick I took, wrought fo 
well, that I hoped it had brought away not 
only the ill-humours themfelves, but the very 
fources of them j yet by the effeft of what I 
took this morning, I not only find there is 
as much to be purged away now, as there was 
then, but, what is fadder, I can fcarce hope 
this phyfick will excufe me from the need of 
taking more again ere long. But though it is 
a troublefome thing, and mult be often re
peated, yet it is a lalutary thing too, and can
not be more unpleafant than it is ufeful; and 
as loathfome as it is, a ficknefs were far worfe. 
Thus when a relenting finner has endeavoured 
to walh away his fins with his tears, he may 
poffibiy think himfelf fo thoroughly walhcd 
in that abfferfive brine, (which yet owes its 
cleanfing virtue not to its own nature, but to 
the blood of Chrift) that if he be a new con
vert, and be entertained with thofe ravifhing 
delights, wherewith God is often pleafed to 
engage fuch returning prodigals, (as the kind 
father welcomed his riotous fon with feafting, 
and with mufick) that he is apt to fancy re
pentance to be like baptifm, which, being re
ceived once for a man’s whole life, needs ne^ 
ver be renewed. But though, during fuch 
tranfports, an unexperienced convert may be 
apt to caft the gauntlet to the world, faying 
in his fpiritual profperity, that he ffiould never 
be moved; yet, as our Saviour fpeaks, 
fpirit indeed is 'willing^ lut the flefh is -iveak : 
and too commonly our refolutions flag with 
our joys, and thofe that a while before ima+ 
gined they defpifed the world, find themfelves 
worfted, if not captivated, by it ; and find it 
far more difficult than they thought it, to live 
in the company of finners without being of 
their number, and in fb defiled a wbrld with
out being fpotted by it.

Aud as the fame David, who faid in his 
profperity, he fhould never be moved, laid in 
his diftrefs, he fhould one day perifli by the 
hand of Saul-, fo many of thofe, that whilft 
their tears of repentance, and of joyl are not 
yet dried off their eyes, are apt to defy and 
contemn all the ghoftly enemies, and difficul
ties, that oppofe their prefent zealous refolu
tions, will, perhaps, in a while after, when they 
meet with unexpefted impediments, arid foils, 
change their confidence into defpair, and think 
thofe very enemies, whom they lately looked 
on as delpicable, to be infuperable. But as 
phyfick, that does good for a time, ought not 
to be rejefted, becaufe it does good but for a 
time i nor fhould we rejeft the only fure means 
of our prefent recovery, for fear of future re- 
lapfes : fo, though we fadly find, that repen
tance muft be repeated, and that after we have 
praftifed it often, we muft have need of it a- 
gain -, yet fince it is the only proper means to 
recover a foul out of a ftate of fin, which is 
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worfe than any difeafe, and leads to the worft 
of deaths, we muft never fuffer our feives to 
be fo far difcouraged, as to forego fo neceffary 
and fo profitable a duty, and muft not more 
frequently relapfe into faults, than renew our 
forrow for them, and our refolves againft them; 
for innocence indeed is far more defirable than 
repentance, as health is than phyfick. But as 
phyfick is more eligible than the continuance 
of ficknefs, fo is repentance more eligible than 
continuing in the ftate of fin: and as the 
drinking even of a bitter potion is a left evil 
than the heat, and thirft, and reftleflhefs of an 
ague; fo to lament for fin here, is a far lefs 
uneafy thing, than to do it in a place, where 
there is nothing but remedilefs wailing, and 
gnafhing of teeth. It is true, that our fouls 
are in this too like our bodies, that our whole 
lives are fpent betwixt purging away of naughty 
humours, and accumulating them : and me
thinks, I hear the flefh ftill faying unto the 
fpirit, as Ruth did to Naomi, the Lord do fo 
to me, and more alfo, if aught hut death part 
thee and me, Ruth i. 14. But although there 
are defilements, which, though often wafhed 
off, will as often come again to blemifh us ; 

Rotn.viii. ®nd though the deeds of the * body will fcarce 
all of them perfedlly be put to death, but with 
the body it felf; yet next to an uninterrupted 
ftate of health, frequent and early recoveries 
are defirable : and though the fhamCful necef- 
fity of needing to beg many pardons for the 
fame fault may juftly make an ingenuous 
Chriftian cry out with Saint Paul, O ‘wretched 
man that 1 am ! uoho fhall deliver me from the 
body of this death ? yet the fame fenfe of his 
own frailty, that puts this exclamation into 
his mouth, may comfort his heart, by its being 
a pledge, that he fhall one day be able exult- 
ingly to fay with the fame Apoftle in another 
place. Thanks be to God, ‘which giveth us the 
victory, through our Lord Jefus Chrift, 1 Cor.
XV. 57.

MEDITATION VI.
Upon the fyrups and other fweet things fen^ 

him by the Loh or.

This complaifant phyfician,Sophronia, is, 
you fee very fbllicitous, that his reme

dies fhould as well gratify the patient, as 
pofe the difeafe: and befides that this julip is 
ting’d with fyrup of dove-july-flowers, that 
it may at once delight the palate, and the eye; 
fome of thefe other .remedies are fweetned, 
with as much fugar, as if they came not from 
an apothecary’s fhop, but a confedtioner’s. But 
my mouth is too much out of tafte to relifh any 
thing, that paffes through it j and though my 
ficknefs makes this flattering of the palate al- 
moft neceffary to the rendring thefe medicines 
takable by me, yet upon the account of the 
fame diftemper, all that the Dodlor’s tender- 
nefs and Ikill could do to make them pleafant, 
can at moft but keep them from being loath- 
fome. And therefore you will eafily believe, 
Sophronia, that I enjoy thefe fweet things up
on a fcore, that, if it does imbitter them, does
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at leaft, as to me, deprive them of their na
ture : fo that he, that, for the fake of thefe 
fyrups and electuaries, fhould, notwithftand
ing the malady that needs them, envy me, 
might be fufpedled to be troubled with a 
worfe difeafe than an ague is, a frenzy.

Thus there are many favourites of fortune, 
whofe feeming enjoyments may, perchance, be 
envied by thofe, that do but gaze on their con
dition, whilft it is rather pitied by thofe that 
know it. To be brought by greatnefs of power,' 
or riches and effeminacy of mind, to that pafs, 
that they feldom hear any thing but their own 
praifes, even when their adlions merit repre- 
henfion, and that they can relifh nothing that 
is not fweetned with fo much of flattery, as 
quite to difguifc, and perhaps pervert, its na
ture : thefe, as I was going to fay, and fuch 
other unhappy privileges, are things,, which 
(whatever fools may think) will not recom
mend greatnefs to a confidering man, and are 
far more fit* to procure the poffeffor’s ruin, 
than wife men’s envy: and befides that a 
vain and impotent foul is, by thofe difquieting 
qualities, molefted with greaterdiftempers, than 
thofe gratifications can make amends for, and 
which often hinder the full relifhing of thefe 
or any other pleafures. The delight thefe 
treacherous delicacies afford, is fo much left 
confiderable than the weaknefs they fuppofe; 
that it is far more eligible to be without them 
than to need them.

MEDITATION VII.

Upon the want of fleep.

AH! dear Sophronia, in fpite of all the 
care and offiCioulhefs of thofe diligent 

attendants, that you were pleafed to fend to 
watch with me, I have flept all nigh't as little 
as I do now, or as I lhall defire to do whilft 
you ftay here.

This unwelcome leifure brought me as 
much a necelfity, as an opportunity to Ipend the 

, time in entertaining my thoughts, which on 
this occafion were almoft as various, and 
feemed too as wild, as, if I had flept, my 
dreams themfelves would have been: and 
therefore, I prefume you will not wonder, if 
I can now recall but few of them, and if the 
reft be as eafily vanilhed out of my memory, 
as they came abruptly into my mind.

The firft thought, that I remember enter
tained me, was that,'which was the moft natu
rally fnggefted* by the condition I was in : for 
when I found how tqdrous and wearifome each 
hour was, and obferved how long a time 
feemed to intervene betwixt the feveral divi- 
fions, that the ftriking of the clock made of a 
night, that muft at this time of the year be 
much Ihorter than the day; I could not but 
confider, how infupportable their condition 
muft be, to be caft into outer darkneft, where 
tormented wretches lie, not as I do upon a 
loft bed, but upon fire and brimftone, where 
no attendance of fervants, or kindnefs of friends, 
is allowed them, that need it as much as they 
deferve it Tittle; and, which is wprft of all, 
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where no beam of hope is permitted to confo- 
latc them, as if the day Ihould dawn after fo 
difmal a night, though protrafted to millions 
of ages, each of whofe miferable hours appears 
an age. .

The next thing I was confidering, was, 
how defeftive we are in point of gratitude to 
God: I now blulh, that I cartnot call to mind 
the time, when I ever thought, that his having 
vouchfafed me the power of fleeping deferved. 
a particular acknowledgment. But now I be
gin to fee, that it is our heedleflhefs, not their 
ufelefthefs, that keeps us from daily being 
thankful for a multitude of mercies, that wc 
take notice of; though it be injurious, that 
that only commonnels, that heightens the bene
fit, Ihould keep us from us from being fenfible 
of the greatnefs of it. I confefs I was very 
lately one of them, who looked upon fleep as 
one of thofe inconveniencies of human nature, 
that merit a confolation ; and I very little ap
prehended, that I Ihould ever complain of 
the want of fleep, as of a grievance, the ne- 
celfity of it being what I always looked upon 
under that notion. But I now perceive, he was 
a wife man, who faid, fChat God made every 
thing beautiful in its feafon. And yet, when I 
confider the affinity betwixt fleep and death, 
whole image it is, I cannot but think it very 
Unlikely, that this life Ihould be defigned for 
our happinefs, fince not to lofe almoft half of 
.it were an infelicity.

Another thing I remember I was confi
dering, was this, that though want of fleep 
be one of the uneafieft accidents, that attend on 
ficknefs, yet in many cafes it proves as ufeful 
as it can be unwelcome. For there is a Ibrt of 
jolly people, far more numerous than I could 
wilh them, who are at utter defiance with 
thinking, and do as much fear to be alone, as 
they Ihould to do any courfe, that is naturally 
produftive of fo unmanly a fear: and the lame 
finful employments, or vain paftimes, that 
make them afraid of being alone, do fo much 
keep them from the neceflity of being fo, that 
they keep them almoft from the very poflibi- 
lity of it. For in the time of health, vifits, bu- 
finelTes, cards, and I know not how many o- 
ther avocations, which they juftly ftyle diver
sions, do fucceed one another fo thick, that in 
the day there is no time left for the diftrafted 
perfon to converfe with his own thoughts: and 
even, when they are fick, though they be de
barred of many of thofe wonted diverfions, 
yet cards and company will give them enough 
to prove a charm againft thinking, which the 

, patient is fo willing, or rather follicitous, to 
decline, the need of that ficknels lefs troubles 
him, as it keeps his body from going abroad, 
than as it tends to drive his thoughts home; , tedious, as to feem every one of them extraor- 
Ib that ficknefs does little or nothing towards 
the making fuch men confider, by carting them 
upon their beds, unlefs it alfo hinder them 
from fleeping there. But in the long and 
tedious nightS) when all the praters, and the 
gamerters (who are ufually called good com- ' meafure the time with in nice experiments, 
panions, but leldom prove good friends) are

him difcern, and take fome notice of his own 
condition, and his eyes, for want of outward 
objefts, are turned inwards, he muft, whether 
he will or no, during the filence of the night, 
hear thofe leffons, which by the hurry and 
avocations of the day he endeavoured to avoid. 
And though this be a very unwelcome mercy, 
yet it is a mercy ftill, and perhaps the greater 
for being fo unwelcome: for if he could deep 
in ficknefs, as he ufed to do in health, he were 
in great danger of having his confcience laid 
afleep, till it fhould be awaked by the flames 
and Ihrieks of hell. And the defign of God 
in chaftening being to reclaim and amend us, 
we not only do, by our want of reflefting, en
dure the trouble of ficknefs, without reaping 
the benefit of it; but alfo b/ out Ihunning to 
confider, we are fo ill-natured to our felves, 
as to lengthen the ficknefs, we are fo impatient 
of; which is in us as foolifh, as it would be in 
a nice patient, after having been made to take 
a bitter, but a falutary potion, to fend unfea- 
fonably for cordials and juleps to hinder the 
working of it, and fo by fuch unrulinefs lofe 
the benefit of the operation, and lengthen his 
pain and ficknefs, to avoid the far lefs trouble 
of complying with the nature of the medicine, 
and the deligns of the phyfician : fo that re
pentance being neceffary to recovery, and the 
confidering of a man’s own ways as neceffary 
to repentance, the want of fleep, which both 
allows us time, and impofes on us a neceflity to 
think, may well be looked upon as a happy 
grievance, fince it very much tends to the Ihort- 
ning of our affliftions, by the difpofing us to 
co-operate towards God’s aims in fending them.

MEDITATION VIII.
Upon telling the Jlrokes of an ill-going clock in 

the night.

The fame violence of my fit, that made 
me very much need fleep, allowed me 

fo little of it, that I think I mifs’d nod hearing 
one ftroke'of the clock all the nightlong. 
But fince you know, Sophronia, that the clock 
is kept by the foldiers, that are quartered in 
the place where it ftands, you will eafily be
lieve, that"it is not very carefully looked to; 
efpecially fince they are not only wont to let it 
go ill, but do oft times make it do fo bn pur
pofe, and as may beft comply with the of
ficers occafions, and as they would have rhe 
guards, that are to be fet here, or to be fent 
hence, fooner or later relieved. Of this un
certain going of the clock I never had oc
cafion to take fo much notice as the laft night, 
when, lying too conftandy awaked, I began 
to obferve, that though all the hours were fo

dinarily long, yet they manifeftly appeared to 
me not to be equally lo; and therefore, when 
the clock ftruck eleven, to fatisfy my felf, 
whether it did not mif-inform me, I called to 
one that lat up by me for the watch I ufe to

. ancl found it to want but very little of mid
withdrawn, and have left our patient quite a» night ; and not much above an hour after, 
lone, the darknefs of the night begins to make when by my watch it was but about one, thofe 

that
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that kept the clock, whether out of negli
gence, or defign, or to make amends for paft 
llownefs, made it ftrike two ; which feemed 
to me to hint a not unufeful rule in eftimating 
the length or fhortnefs of difcourfes : for there 
are cafes, where the difficulty or importance 
of the futjQift is fuch, that though it coft a 
man many words, yet if what he fays be not 
fufficiently fitted to the exigency of the occa
fion, and the theme, he may fpeak much, 
without faying enough. But on the other 
hand, if (as it often happens) a man fpeak 
either unfeafonably, erroneoufly, or imperti
nently, he may, though he fay little, talk too 
much ; the paucity or number of words is 
not, as many think it, that, which is in fuch 
cafes to be chiefly confidered ; for it is not 
many, or few, that are required, but enough. 
And, as our clock ftruck not fo often as it 
Ihould have done, when it ftruck eleven, and 
yet ftruck a while after too often when it ftruck 
but two, becaufe the firft time it was mid
night, and the fecond time it was but one of 
the clock; fo to eftimate, whether what is faid 
have its due length, we are not fo much to 
look, whether it be little, or much, or whether 
a man Ipeak in the right time, and fay neither 
more nor lefs than he fliould.

MEDITATIONiK.
Upon comparing the clock and bis vsatcb.

The occafion I had, Sophronia, to com
pare the clock and my watch, fnggefted 

to me this other refledion, that the dial-plate 
of the clock being I know not how many times 
larger than that of the watch, the circle, on 
which the hours were'marked in the one, did 
by vaft odds exceed the correfpondent circle 
of the other: and yet, though the index of 
the clock had then paft through a far greater 
quantity of Ipace than that of the watch, this 
little index, being, when it was indeed mid
night, arrived at the mark of the twelfth hour, 
when the greater index was come but to that 
of the eleventh, I juftly concluded, that the 
watch did only go truer, but more forward 
than the clock.

Thus,in eftimating men’s lives, there is 
fomething elfe to be looked at than the mere 
duration of them ; for there are fome men, 
who having loitered and trifled away very 
many years in the world, have no other argu
ment of their age, than the church-books of 
their grey-hairs ; and as little do they indeed 
live, that wafte a number of infignificant years 
in fuccelfive or perpetual diverfions from the 
true bufinefs and end of life. Thefe, and 
many other kind of perfons, that confume 
much time to little purpofe, may be faid rather 
to have lafted long, than to have lived long : 
as the carelefs wanderer, who, inftead of 
travelling, does nothing but ftray from one 
wrong way to another, though he do fo at 
midfummer, from morning to night, may be 
faid to have been long on horfe-back, but not 
to have performed a long journey: whereas 
he, that by thrifty hulbanding his time, and 
induftrioufly improving it, has early difpatch-

Se6}. 2.
ed the bufinefs, for which he was fent into the 
world, needs not grey-hairs, to be reputed 
to have lived long enough, and confequently 
longer than thofe, that wear grey-hairs, only 
becaufe they were born many years before him. 
In a word, to one of thofe fort of men we 
may attribute a longer time, but to the other 
a longer life ; (for even the Heathen could fay, 
JVbfi eft viverey fed valere vita) and within how 
narrow a compafs foever a man’s life be con
fined, if he have lived fo long, as, before he 
comes to the end of life, he have reached the 
ends of living ; the attainment of that meafure 
of knowledge, and the pradice of thofe graces 
and virtues, that fit a man to glorify God in 
this fhort life, and to be glorified by him in 
that which fhall have no end.

MEDITATION X.
Upon a thief in a candle.

Th E filence of the night, and my being 
unable to fleep, difpofing me to have my 

attention very eafily excited ; I chanced to take 
notice, that the dim light of thee candle, which 
the curtains were not drawn fo clofe as to ex
clude every where out of the bed, was on a 
fudden confiderably increafed, and continued 
fo long in that condition, that, for fear of 
fome mifehance, I put my head out of the bed 
to fee, whence it was that this new and unex- 
peded increafe of light proceeded ; but I 
quickly found, that it was from a thief (as 
they call it) in the candle, which by its ir
regular way of making the flame blaze, had 
melted down a good part of the tallow, and 
would have fpoiled the reft, if I had not called 
to one of thofe, that watched with me, to re- 
fcue the remains by the removal of the thief. 
But I had fcarce done this, when, I confefs 
to you, Sophronia, I found my felf invited 
to make fome refledions upon what I had 
done, and to read my felf a new leffon by the 
beams of this new light. For though this thief 
made the candle fhine more ftrongly, and dif- 
fufe a much greater light than it did before; 
yet becaufe it made a great and irregular wafte 
of the candle, I ordered it to be taken away } 
and on this occafion methought I might juftly 
make ufe of that faying of Pharaoh's forgetful 
butler, 1 do remember 'tty faults this day : For Gen. xlL 
though I find no great difficulty in abftaining 9- 
from other kinds of intemperance, yet to that 
of ftudying, imy friends, and efpecially my 
phyficians, have often accufed me of being 
too indulgent. Nor can I altogether deny, 
but that in mental exercifes there can be ex- 
orbitancies, andexceffes, I may have fometimes 
been guilty of them ; and that the things, for 

.which I think life valuable, being the fatif- 
faftion, that accrues from the improvement of 
knowledge, and the exercife of piety, I 
thought it allowable, if not commendable, to 
confume or hazard it for thfc attainment of 
thofe ends; and efteemed ficknefs more for
midable for its unfitting me to learn, and to 
teach, than for its being attended with pain 
and danger ; and looked upon what it made 
me forbear, as far more troublefome than

I what
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whatever elfe it made me endure. But I find my 
body is a jade, and tires under my mind, and a 
few hours fixed contemplation does fenfibly 
lb fpend my fpirits, as to make me feel my 
felf more? weary than the riding poft for twice 
as many hours has ever done. Wherefore, 
fince, though the proper ufe of a candle be to 
confume it felf, that it may give others light, I 
yet thought it fit to have the thief taken away, 
becaufe, though it made the candle give more 
light, it would have wafted it too faft, and 
confequently made it expire too foon. I fee 
not how I can refift their perfuafions, that 
would have me hufband better the little ftock 
of ftrength nature has given me j and the ra
ther, by a moderate expence of it, endeavour 
to make it fhine longer, though but dimly, 
than confume it too faft, though for a while to 
keep up a blaze : I will therefore endeavour 
to learn of this ficknefs, and of this accident, 
what the doftors hitherto could never teach 
me, and enjoin my felf an abftinence, which 
to me is more uneafy, than if wine^ or women, 
or other fenfual pleafures were to be the objefts 
of it; but if in fo difficult an exercife of fclf- 
denial, I do not always perform what I am 
now perfuaded to, it is like I fhall eafily for
give my felf, for but a little haftening the end 
of my life to attain the ends of it.

MEDITATION XI.
Upon the being in danger of death.

I Know, that phyficians are wont, after their 
mafter Hippocrates, 'to tell us, that fevers 

which intermit are devoid of danger. But 
though an ague, whilft it continues fuch, could 
not be a mortal difeafe \ yet why may it not 
degenerate into fuch a one ? And for my part, 
who take the prognofticks of phyficians to be 
but guefies, not prophecies, and know how 
backward they are to bid us fear, till our con
dition leave them litfle hopes of us; I cannot 
but think that patient very ill advifed, who 
thinksit not time to entertain thoughts of death, 
as long as his doftor allows him any hopes of 
life: for in cafe they fliould both be deceived, 
it would be much eafier for the miftaken phy
fician to fave his credit, than for the unpre
pared finner to fave his foul.

Wherefore, Sophronia, finding my dif
eafe attended with unufual threatening fymp
toms, not knowing where they would end, I 
laft night thought it fit to fuppofe they might 
end in death: and two things elpecially made 
me the more ready for fuch an entertainment 
of my thoughts.

One, That we can fcarce be too careful and 
diligent in fitting our felves for the afting of a 
part well, that we can never a<ft but once: for 
where the fcripture tells us, it is appointed for 
all men once to die-, it is immediately fubjoined, 
that after that comes judgment and if we die 
ill once, we fliall never be allowed to die a- 
gain, to fee if we would die better the fe
cond time than we did the firft : but as the 
wife man allegorically fpeaks, Where the tree 
falls, there Jhall it lie. So that the faults com
mitted in this laft and importanteft of human 
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ackions-, being irreparable, I think the only 
fafe way is to imitate him, who, having laid. 
If a man die, fhall he live again? prefently an
nexed by way of inference and refolution, H!l 
the days of my appointed time vcill I v.ait till my 
change come.

The other confideration, that recommended 
to me the thoughts of the grave, was this, 
that we may be often follicitous to provide a- 
gainft many evils and dangers, that poflibly may 
never reac.h us; and many endure, from the 
anxious fears of contingent mifchiefs, that ne
ver will befall them, more torment, than the 
apprehended mifchiefs themfelves, though 
really fuffered, wmuld inflidl. But death will 
fooner or later infallibly come, and never finally 
deceive our expectations j and therefore the 
fore-thoughts of it are an employment, which 
may prove, we know not how foon, of ufe, 
and will (however) prove of excellent advan
tage: the frequent meditation of the end ol 
our lives, conducing fo much to make us lead 
them well, that the expedtation of death brings 
not lefs advantages to thofe that efcape the 
grave, than thofe that defeend into it.

Such like confiderations, Sophronia, hav
ing put me upon the thoughts of death, I 
prefume you may liave fome curiofity to know 
what thefe thoughts were ; and therefore, 
though I have neither fitnefs, nor inclination to 
mention to you thofe, that almoft every fober 
perfon would have upon a death-bed, as a man, 
and as a Chriftian, I will only take notice to 
you of thofe few, that were fnggefted to me, by 
the lefs general circumftances of my condition. 
And I am the more willing to fatisfy your cu
riofity now, becaufe I have my fell been very 
inquifitive on the like occafion ; for the ap
proach of death will f if any thing can) make 
men ferious and confiderate •, being for good 
and all to go off the ftage, they make a truer 
and fincerer judgment of the world they are 
ready to leave, and then have not the wonted 
partiality for the pleafures and profits of a life 
they are now abandoning. And as the mind 
looks with other eyes upon the world, when 
death is ready to ftiut thofe of the body; fo 
men are then wont as well to Ipeak their 
thoughts more frankly, as to have ^hem bet
ter grounded : death ftripping moft men of 
their diflimulation, as well as of othef things it 
makes them part with -, and indeed it is then 
high time for the foul to put off her difguifes, 
when lhe is ready to put off the very body it 

•felf.
One thing then, that I was confidering, So

phronia, was, in how wretched a condition I 
fliould now be, if I had been of the fame 
mind with the generality of thofe, who are of 
the fame age with me: for thefeprefume, that 
youth is as well made for pleafures as capable 
of them, and is not more a temptation to va
nity, than an excufe for it. They imagine 
themfelves to do a great matter, if, whilft 
youth lafts, they do fo much as refolve to grow 
better when it is gone ; and they think, that 
for a man to be otherwife than intentionally re
ligious before his hair begin to change colour, 
were not only to lofe the privileges of youth,

Y y but

T *5
* / J

    
 



174 Occasional
but to incroach upon thofo of old age. But 
alas! how few are deftroyed by that incurable 
difeafe, in comparifon to thofe that die before 
they attain it.? And how little comfort is it 
upon a death-bed, to think, that by the courfe 
of nature, a man might have lived longer, 
when that very thought might juftly prove dif- 
mal to an unprepared man, by fuggefting to 
him, that this early death may argue the mea
fure of his iniquities exceeding great, and that 
this untimely end is not fo much a debt due to 
nature, as a punilhment of fin All the fru
ition of thefe deluding pleafures of fin cannot 
countervail the horror, that a dying man’s re
view of them will create, who not only fees 
himfelf upon the point of leaving them for ever, 
but of fuffering for them as long. And on the 
contrary, the review of youthful pleafures de
clined for virtue’s or religion’s fake will afford 
a dying man far higher joys, than their fruition 
would ever have afforded hi m.

MEDITATION XII.
Upon the fame fuljecl.

An D one thing more there is, Sophronia, 
that I dare not conceal from you, how 

much caufe foever I have to blufh at the dif- 
clofing it; and it is, that I judge quite other- 
wife of a competent preparation for death now 
I am near it, than I did when I was in health. 
And therefore, if one, that, fince his confcience 
was firft thoroughly awakened, ftill refolved to 
be a Chriftian, and though he too often broke 
thofe good refolutions, never renounced them, 
but tripped and ftumbled in the way to hea
ven, without quitting his purpofe of continu
ing in it, finds a formidablenefs in the approach 
of death ; how uncomfortable muft that ap
proach be to thofe, that have ftill run on in the 
ways of fin, without once fo much as ferioufly 
intending to forfake them ? A youth free from 
fcandal, and fometimes productive of practices, 
that were fomewhat more than negative piety, 
is not fo frequent among thofe, that want not 
opportunities to enjoy the vanities and pleafures 
of the world, but that the charity of others 
being feconded by that great inward flatterer 
felf-love, made me imagine, that I was in a 
condition fitter to wilh for death, than to fear 
it. But now I come to look on death near at 
hand, and fee beyond the grave, that is juft 
under me, that bottomlefs gulph of eternity ; 
methinks it is a very hard thing to be fuffi- 
ciently prepared for a change, that will tianf-- 
mit us to the bar of an omnifcient judge, to 
be there doomed to an endlels ftate of infinite 
happinefs or mifery. There is no art of me
mory like a death-bed’s review of one’s life •, 
ficknefs, and a nearer profpeCl of death, often 
makes a man remember thofe aClions, wherein 
youth and jollity made him forget his duty •, 
and thofe frivolous arguments, which when 
he was in health, and free from danger, were 
able to excufe him to his own indulgent 
thoughts, he himfelf will fcarce now think 
valid enough to excufe him unto God, before 
whom, if the finlefs angels cover their faces, 
finful mortals may juftly tremble to be brought

Reflections. Seel. 2.
to appear. When the approach of death makes 
the bodily eyes grow dim, thofe of che ‘con
fcience are enabled to difcern, that as to many 
of. the pleas we formerly acquiefced in, ft was 
the prevalence of our fenfes, that made us think 
them reafon : and none of that jolly company, 
whofe examples prevailed with us to join with 
them in a courfe of vanity, will ftand by us at 
the bar to excufe the aCbons they tempted us 
to. And if they were there, they would be fo 
far from being able to juftify us, that they 
would be condemned themfelves. It is true, 
Sophronia, if we confider death only as the 
conclufion of life, and a debt all men fooner 
or later pay to nature ; not only a Chriftian, 
but a man, may entertain it without horror : 
but if one confider it as a change, that after 
having left his body to rot in the grave, will 
bring his foul to the tribunal of God, to an
fwer the mifearriages of his whole paft life, 
and receive there an unalterable fentence that 
will doom him to endlefs and inconceivable 
joys, or eveflafting and inexpreflible torments; 
I think it is not inconfiftent either with piety 
or courage, to look upon fo great a change 
with fomething of commotion : and many, that 
would not fear to be put out of the v/orld, will 
apprehend to be let into eternity.

MEDITATION XIII.
A further continuation.

Another thing, sophronia, which my 
prefent ftate fuggefted to me, was a re

flection on the great miftake of thofo, that 
think a death-bed the ficteft and opportuneft 
place to begin repentance in : but fure thefe 
men are very little acquainted, either with the 
difadvantages of a dangerous ficknefs, or the 
niiture of repentance. It is true, that fin and 
death do more eafily frighten one, when they 
are looked on as both together -, but I much 
doubt, whether the being frighted by hell 
be fofficienf to give a man a well-grounded 
hope of heaven : for when we fee fin and tor
ment at one view, and fo near one to ano
ther, it is' not fo eafy to be fure, which of 
the two it is, that, as we- prefume, fcares the 
finner towards heaven. And furcly repentance, 
which ought to be the change of the whole 
man, and in fome fenfe the work of the whole 
life, is very improperly begun, when men have 
finilhed that courfo, which it fliould have guid
ed them in: npr have men caufe to prefume, 
that when God is foverely punifliing them for 
their fins, he will voiichfafe them fo great a 
grace as that of repentance, which they would 
none of, till it could not make them fervice- 
able to him. And as for the opportunity, 
it, is hoped an expiring ftate may give men for 
repentance, they muft needs be great ftrangers 
to great ficknefles, that can promife themfelves 
fo unlikely a matter. Who can fecure them, 
that thd acutenefs of the difeafe will not in
vade the brain ? And as deliriums and phren- 
fies are not unfrequent in fevers, and other 
acute difeafes •, fo in cafe they happen to per- 
fevere, the wretched patient is caft into a de

liberate condition, even on this fide the grave, 
and

    
 



Sect. 2. Occasional ' 
and as near as the body is to its diflblution, 
the man may be dead a pretty while' be
fore it.

But fuppofing he efcape thefe accidents, 
which make repentance impoffible, a dange
rous ficknefs has other circumftances enough 
to make it very- uneafy: for the organical fa
culties of the mind cannot but be dulled and 
prejudiced by the difcompofure of the fpirits, 
by which their fundions are to be exercifed ; 
and the fenfe of pain, the troublefome prefcrip- 
tions of phyficians, the loathfome and bitter 
potions, the' weakening operation of phyfick, 
the Janguilhments produced by want of fpirits, 
the reftleffnels proceeding from heat and want 

, of fleep, the diftrading importunity of thofe 
interefted perfons, efpecially if any of them be 
fulpeded to hover about the dying man’s bed, 
as birds of prey, that wait for a carcafe ; the 
fighs and tears of friends and relations, that 
come to take their laft; farewell, and to imbit- 
tcr it; the lawyer, that muft be direded to draw 
up the will •, the divine, that muft be allowed 
to fay fomething concerning the foul j and the 
affrighted confcience, that alone brings more 
difquiet than all the reft put together; do make 
a dying man’s condition fo amazing, fo dif- 
mal, and fo diftrading, that to think this an 
opportune time to begin fuch a work, (which 
may well enough imploy the whole man in his 
calmeft ftate of mind) is a madnefs as great as 
any, that even a death-bed can, by the tranf- 
Jation of the humours into the brain, occa
fion, For my part, 1 think it fo wild, and fo 
unadvifable a thing to put off the beginning 
to provide all graces to a death-bed, that I 
think it uneafy enough fo much as to exercife 
then thofe that were acquired before ; men be
ing in that ftate commonly unable fo much as 
to reap the confolation they have been fowing 
all along a pious life.

And this, Sophronia, brings into my mind 
a confideration, which being taken from the 
very nature of a death-bed repentance, fhould, 
methinks, very much deter men from refolving 
beforehand to rely on it; and it is this, that 
granting thofe (Socinians, and others) to be mif- 
taken, that think fo late a repentance to come 
too late to be available ; yet the dying finner, 
though he may be kept from defpair of pafling 
to heaven, can fcarce in an ordinary way have 
a comfortable affurance of getting thither ; for 
though it be faid, that a true repentance can
not come too late, yet it is a hard thing to 
be certain, that fo late a repentance is true. 
Since repentance confeffedly importeth an aban
doning and renouncing of fin, at leaft in hear
ty purpofe and rtfolution ; it is very difficult 
fur an habitual finner, that remembers what 
vows and purpofes of change of life, fickneffes 
ordangers have formerly induced him to make, 
which were forgotten, or violated, when the 
apprehenfions that occafioned them were over; 
it is hard, I fay, for fuch a one to be fure, that 
his prefent repentance is not of the fame ig
noble and uncurrent kind, fince he has no ex
perience to fatisfy him, that it would be or
dinarily, though not conftandy, prevalent over 
the oppofice temptations; and fince alfo (which
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is mainly to be confidered) it is fo eafy for 
a man to miftake for the true hatred of fin, 
and the love of God, a horror of fin fpring- 
ing from the prefent painful fenfe of the mif- 
chief procured by jit, together with the great 
Far of the approaching torments that it threa
tens, and a ftrong defire' of going to heaven, 
when feeing himfelf unable to ftay any longer 
on earth, he muft get thither to efcape hell. 
And as it is thus difficult, when a man already 
feels much punilhment for fin, and fees him
felf in danger of more, to difcern clearly upoir 
what account it is, that he is forry for what 
he has committed ; fo it muft be certainly a 
ftate unfpeakably anxious and uncomfortable 
to find one’s felf dragged to the grave, without 
knowing, whether the laft trumpet fliall call 
him thence to heaven, or to hell. And if he 
Ihould be deceived in judging of the validity 
-of his repentance, the fatal error would be re- 
medilefs, and the miftake far fadder and more 
horrid than that of the Syrians, who, when 
they thought they were arrived vidforious at 
Dothan, found themfelves at the mercy of their 
enemiesinSamaria,2 Kingsvi, 18. Toconclude, 
Sophronia, he, that refolves not to renounce 
his fins, till he thinks Chrift ready to renounce 
him for them, may very probably lofe his foul, 
and has moft certainly loft his ingenuity ; and 
that will appear a very fad lofs for a man, that 
being by death denied the opportunities of ac
tually leading a new and pious life, muft de
rive his comfort from the affurance, that he fin- 
cerely intends it.

meditation XIV.
Upon the apprehenfions of a relapfe.

I Have now at length, Eufebia, by the 
goodnefs of God, regained that mealure of 

health, which makes the dodfor allow me to 
return to my former ftudies, and recreations, 
and diet; and in a word, to my wonted 
courfe of life : fo that the phyfician having 
difmilTed himfelf, nothing feems tnore fea
fonable and pertinent to my prefent Condition, 
than that of our Saviour to the paralytick man, 
to whom he gave both recovery, and an ad
monition, which, if he obeyed, he found the 
more advantageous of the two ; Behold, thou 
art made whole ; fin no more, left a worfe thing 
come unto thee. But 1 am not fo free from the 
apprehenfions of an ague, as my friends think 
me from the danger of it : for having fadly 

’experienced the uneafinefs of ficknefs, I am 
thereby brought, though at no eafy rate, to 
fet a high value upon health, and be a very 
jealous preferver or fo great a blefling; and 
thofe petty chilneffes, that formerly I regarded 
not, but was apt to impute to nothing but 
fumes of the fpleen, or melancholy vapours, 
are now able to give me hot Alarms, and make 
me apt to fancy them the fore-runners, if not 
the beginners, of the cold fit of an ague, the 
firft invafion of that difeafe having been pre
ceded by the like diftempers; and accord
ingly, I carefully avoid the leaft irregularities 
in point of diet^ or of any other kind, that 
may any ways endanger a relapfe into the 

difeafe
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difeafe, that once handled me fo ill. But why 
fhould I be more apprehenfive for my body' 
than my mind ? and if at any time (as it may 
but too often happen) any fin fhould come to 
be prevalent in my mind, v/hy fliould I not 
be follicitoufly afraid of all the occafions and 
approaches of it, and tremble at thefe com
motions of the appetite, which would not elfe 
perhaps be formidable to me, in cafe I have 
found that fuch beginnings indulged or neg- 
ledled have ended in adtual fin, the real difeafe 
of the foul? And as dangerous ficknefles do for 
the moft part leave a crazy difpofition behind 
them, which threatens relapfes; fo fins once 
prevalent, though afterwards fupprefti do yet 
leave behind them a fecret difpofition or pro- 
penfity to the reception of the fame faults. 
And as it is left difficult to find examples of 
bodily difeafes, than of fpiritual ones, where 
the patient is protefted from relapfes; fo I 
think we fhould be more watchful againft fall
ing back into the fins, than into the ficknelTcs, 
we have once found our felves fubjedl to, un
left we fliould think, that a greater danger, 
and of a nobler part, deferved left of our care.

Occasional Reflections. Seel 2.
a work, out of an apprehenfion, that it would 
prove impoffible for me to go thorough with it. 
Thus when a man confiders the duties, and the 
mortifications, that are requifite to a recovery 
out of a ftate of fin into a ftate of gVace, he 
muft berefolute enough, if he be not deterred 
from undertaking the conditions, that piety re
quires, by fo many and great difficulties, as 
will pre-fent themfelves to his affrighted imagi
nation. But let not this make him defpondent; 
for it is true, that thefo difeompofing medi
cines, if I muft have taken fo much as a tenth 
part of them- in one day, would have either 
difpatched me, or difabled me to endure the 
taking any the next. But then, although I 
now fee thefe troublefome prefcriptions all at 
once, I did not ufe them Jo, but took only 
one or two harfli remedies in one day, and 
thereby was enabled to bear them, efpecially 
being affifted by moderate intervals of refpite, 
and fupported both by other feafonable cor
dials, and by that higheft cordial, the hope, 
that the ufe of thefe troublefome means of re
covery would foon free me from the need of 
them. And thus, though the hardffiips of 
piety are, by the ghoftly and carnal enemies of 
it, wont to be reprefented to one that begins 
to grow a convert, fo great and formidable a 
multitude as to be infuperable ; yet if he con
fiders, that though his forefight meet with 
them all at once, yet he will need to grapple 
with them but one after another, and may be 
as well able to overcome a temptation this day, 
or to-morrow, as he did another yefterday: 
fo that to this cafe alfo may in fome fenfe be 
applied that (either counfel, or precept) of 
our Saviour, not to be follicitous for to-mor
row, but to charge no niore upon a day than 
t|ie trouble that belongs to it. And if he 
confiders too, that as a wife phyfician haS al
ways a great care, that his remedies be not dis
proportionate to the patient’s ftrength, and 
after harJh phyfick to relieve him with cor
dials ; fo God will not fuffer thofo, that intruft 
themfelves to him, to be tempted above what 
they ar© able, but will allow them cordials 
after their fufferings, in cafe he do not turn 
the fufferings themfelves into cordials. If, I 
fay, our new convert fhall confider things of 
this nature, he will not be much difcouraged 
by the appearance of difficulties, that will as 
much enoble and indear his fuccefs, as they 
can oppofe it -, and he will never defpair of 
viftory in an engagement, where he may 
juftly hope to have God for his fecond, and 
heaven for his reward.

MEDITATION XV.
Upon his reviewing and tacking together the 

feveral bills, filed up in the apothecarf s 
fisop. ' '

Either mycuriofity, Sophronia, or my 
value of health, has made it my cuftom, 

when I have pafled through a courfe of phy
fick, to review the particulars it confifted of; 
that taking notice by what remedies I found 
moft good, and by what, little or none; if I 
fhould fall into the like diftemper for the fu
ture, I might derive fome advantage from my 
paft experience. In compliance with this 
cuftom, as I was this day reviewing and put- 
ing together the dotftor’s feveral prefcriptions 
fent me back by the apothecary -, good God! 
faid I, in myfelf, what a multitude ofunplea- 
lant medicines have I been ordered to take ! 
the very numbering, and reading them, were 
able to difcompofe me,, and make me almoft 
fick, though the taking of them helped to 
make me well. And certainly, if when 1 was 
about to enter into a courfe of phyfick, all 
thefe loathfome medicines, and uneafy pre
fcriptions, had been prefented to me together, 
as things I muft take, and comply with, I 
fhould have utterly defpaired of a recovery, 
that muft be fo obtained, and fhould not per
haps have undertaken fo difficult and tedious
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OCCASIONAL REFLECTIONS.
SEC T. III.

REFLECTION I.
Upon the fight of fome varioufty-coloured 

clouds.

alone the greatnefs of the logs, on which the 
fire could take no hold, but by the interven
tion of fuch fmaller fticks as were at firft 
wanting here: witnefs, that I had no fooner 
laid on a little brulhwood, but the flame from* 
thofe kindled twigs, invading and prevailing 
on the billets, grew fuddenly great enough to 
threaten to make the houfo it felf part of its 
fuel, and turn it to fuch afhes, as it makes hafte 
to reduce the wood into. Methinks the blaze 
of this fire fliould light me .to difcern fome
thing inftruftive in it: thefe blocks may re
prefent our neceffary; thefe fticks our lefs im
portant, religious pradices; and this afpiring 
flame, the fubtile inhabiter of that of hell. It 

them a luftre and 7 gaudinefs,'tharmuch°at- yijj be bu^fuccefslefly, that the deviUan^t- 
trads the eye, and perhaps the envy and re- *-
Iped of thofe fuperficial gazers upon things, 
that are wont to be amufed, if not dazzled, 
with their infignificant outfides. But the 
parallel holds further; for as, in fpite of 
thefe clouds’ fublimity and conlpicuoufnels, 
they are but airy and unfolid things, confifting 
of vapours, and fleered by every wind; fo 
the fine people I am comparing them to, in

‘■fpite of their exaltation, and of all the fhew 
they make, are really but flight perfons, de
ftitute of intrinfick and folid worth, and gui
ded either by their own blind lulls and paf
fions, or elfe by interefts as fickle as thofe, 
(to which it will be no addition to fay) or as 
variable as the wind. And as thefe clouds, 
though they feem vaft as well as high, and are 
perhaps able, for a while, to make the fky 
fomewhat dark, have ufually bu^ a fhort du
ration, and eitlier quickly fall down in rain, or 
are quite diffipated, and made to difappear; 
fo thofe titled perfons, what fhew foever their 
greatnefs makes, do oftentimes, either by a 
voluntary humility and repentance, as it were, 
defeend of their own accord, and, by doing 
of good, endeavour to expiate and makea- 
mends for their former ufeleffnefs, if not mif
chiefs; or elfe, after having been a while 
ftared at, they do (fome of them more flowly, 
and fome more abruptly) vanifh, without leav- ' me^ love ny dog, the cajolled cur would never 
ing behind them any thing that can fo much 
as entertain our fight in the very place, where 
before they engrolfed it: and this ruin fome
times happens to the moft elevated perfons, 
from that very prince, whofe favour made 
tliera attrad fo many eyes ; as clouds are of
tentimes difperfed before night by the fame 
fun, that had raifed and gilded them in the* 
morning.

REFLECTION 11.
Upon his making of a fire.

HO'W many fruitlefs blafts have I been 
fpending upon this fullen fire! It was 

not, though, the greennefs of this wood, that 
made it fo uneafy to be kindled ; but, it was 

Vol. II.

There is amongft us a fort of vain 
and flanting grandees, who for their 
own unhappinels, and their age’s, do 

but too much refemble thefe painted clouds; 
for both the one and the other are elevated to 

"^a ftation, that makes moft men look upon 
them, as far above them; and their confpi- 
cuoufnefs is often increafed by the bright fun- 
fhine of the prince’s favour, which, though it 
really leaves them creatures of the fame frail 
nature, that it found them of, does yet give

tempt our grand refolves, till he have firft ma- 
ftered our lefs confiderable ones and made 
his fuccefles againft thefe, not only degrees, 
but inftruments, in the deftroyingof the other: 
our more negledted and feemingly trivial af- 
feftlons, having once received his fiery im
preffions, do eafily impart them to higher fa
culties, and ferve to kindle folider materials. 
It is therefore the fafeft way, to be faithful 
even to our lefler determinations, and watch
ful over our left predominant paffions; and 
whenfoever we find our felves tempted to vio
late the former, or negled the latter, not fo 
barely to caft one eye upon the feeming incon- 
fiderablenefs of what we are inticed to,' as not 
to fix the other upon the confequences that 
may attend it; and therein, to confider the 
importance of what fuch flighted things may, 
as they are managed, prove inftrumental, ei
ther to endanger, or to preferve.

REFLECTION III.
Upon my fipaniel's carefulnefs not to lofe me in a 

ftrange place.

During my ftay at home, whilft every 
body this cur chanced to meet, made fo 

much of their landlord’s fpaniel, that they feem
ed to have added to oracles that proverb of Love

keep at home ; but being welcomed to fo ma- . 
tjy places abroad, made me few vifits, that 
coft me not the trouble of fending for him. 
But now, that we are in a place, where he 
fees no more men than ftrangers, he ftirs not 
from my heels, and waits fo clofe, and care
fully, that it were now more difficult to lofe 
him, than it was formerly to keep him from 
wandering. Thus doth it generally fare with 
us; whilft we are environed with numerous 
outward objedls, which, fmiling on us, give 
our gaddings to them, the temptation of an in
viting welcome ; how inclined are we to forget 
and wander from our great mafter.? But when 
we are deprived of thofe envcigling coui terr, 
our Maker too is freed from thofe feducing 
rivals, and our undiftraded alfedions are
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the ftate of grace, and that flie really receives 
the bleft alTiftances of him, who can alone 
give the increafe (to the feeds of piety and 
virtue) though not in the glad and confpicu
ous way of an unclouded heaven, yft in the 
efieftual,' though fecret, method of fruftify- 
ing influences; and we may reafonably hope, 
that he, that has not only begun a good work, 
but carried it on thorough fuch impediments, 
and difadvantages, will perfeft it, by bringing 
the flow, but yet gradually, ripening fruit to 
the due perfeftion: for thofe, that are the 
humble Chriftian’s proper graces, do fo much 
depend upon the author, that, if they flourifli, 
his hiding himfelf in clouds need not make us 
doubt the fruits we fee, to be the produftions 
of the Sun of righteoufnefs, though we fe6 
him not. We muft not haftily conclude it 
winter with the foul, though the heaven be 
lowering, provided the earth be fruitful ; but 
remember, that the faving influence of God’s. 
Ipirit may be, where his comfortable prefence 
is not perceived: the living in fenfible com
forts and joys is rather a part of our reward, 
than of our duty ; and that (confequently) it 
may fai^e many modeft and pious perfons a 
great deal of difquiet, if they would learn to 
judge of their fpiritual condition, rather by 
the duties, and fervices, they pay God, than 
by the prefent confolations hevouchfafes them ; 
or, in a word, rather by what they do, than by 
what they feel.
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brought to fettle on their nobleft objeft, by the 
removal, and the difplacing,, as well as they 
would be by the knowledge and the underva
luation, of inferiour ones. Lord! when I lofe 
a friend, or any outward idol of my fondnefs, 
teach me to reduce him to leave thee his heir, 
by taking that lofs for a fummons, to transfer 
and fettle my whole love on thee: and if thou 
but vouchfafe to make me fo happy, I fhall 
think my felf enough fo, not to envy him, to 
whom the lofs of his alTes j^oved an occafion 

•of his finding a crown ; and fhall not fo muck 
regret what thy difpenfations fhall have taken 
from me, as gratulate to my felf their having 
reduced me unto thee.

REFLECTION IV.
Upon the prodigioufly wet weather, which hap

pened the fummer that Colchefter was be- 
fieged.

HO W ftrangely unfealbnable is this ine- 
lanchoiy weather! and how tedious a 

winter have we endured this fummer ? i More 
than thefe few laft weeks have not a^fforded us 
half as many days, wherein we were neither 
troubled with fliowery, or threatened by clou
dy weather; and we in England have great 
temptations to envy nature’s kindnels unto 
Rhodes *, if it be true what geograpl;iers relate 
of that iftand, that it is a rarity for the inha
bitants to fee a day pafs without their feeing 
the firn: for, among us, the confufions of our 
country feem to have infefted our very air, .and 
ferenity is as great a rarity in the iky, as in 
men’s confciences; fo that thofe, who are wont 
to make fires, not againft winter, but againft 
cold, have generally difplaced the florid, and 
the verdant ornaments of their chimneys, and 
think Vulcan more proper there than Flora; 
and fome begin to doubt, whether our alma
nacks be not miftaken, by calling this month 
filly inftead of November, But notwithftand
ing ail this appearance of winter above our 
heads, yet whilft we fee, that cherries and 
ftrawberrics, and other fummer fruits, do grow, 
and, though but fiowly, make a progrefs to
wards maturity in our orchards, we doubt not 
that it is fummer, and expeft, that thefe fruits, 
though they will not be early ones, will at 
length come to be ripe ones.

Thus, for reafons, which, though we know 
not yet, our knowing of God may aflure us to 
be both wife, and juft, a pious foul may fome
times be reduced to fo fad a condition, that 
the face of heaven does to her appear perpetu
ally overcaft; and the tokens of God’s dif- 
pleafure do fo clolely follow one another, that, 
to borrow Solomons phrafe. The clouds return 
after the rain. But if, notwithftanding all this, 
the feemingly deferred foul, do, like the good 
ground mentioned in the gofpel, bring forth 
fruit with perfeverance; if prayer, charity, re- 
fignation, and thofe other divine graces, that 
are wont to be the proper and genuine pro- 
dudlions of God’s Ipirit, do flourifli, and pro
fper in the foul, we may fafely conclude that 
foul, though never fo difconfolate, to be in

REFLECTION V.
Upon his being carved to at a feaft.

Thorough many hands hath this 
plate pafled, before it came to mine i 

and yet, though I bowed to every one of thofe 
that helped to convey it, I kept my chief 
and folemneft acknowledgment for the fair lady 
that fent it. Why fliouldeft thou not, O my 
foul, inftruift thy gratitude to tread in the fteps 
of thy civility ? When thou receiveft any blef* 
fingfrom that Father of lights, from whom every 
go^ and perfebl gift comes down, pay a fitting 
fhare of thy thanks to them, that hand it to 
thee; but thorough all thofe means, look prin
cipally to that God, that fends it. Let not the 
pipe ufurp upon the Ipring, (that were as ab- 
furd, as it were for me to kifs my hand to the 
plate, or at beft, to thofe that helped to con
vey it, with a negleft of the ladyj but fo pay 
thy due acknowledgments to the teachers, that 
thou be fure 'to referve thy principal thanks, 
and higheft ftrains of gratitude, for the giver.

REFLECTION VI.

Upon the fight of a looking-glafs, with a rich 
frame.

E^ginius, Lindamor, Eusebius.

Lind. IS glafs has a frame fo curious,
I and fo rich, that though I could 

fcarce, if I would, withhold my eyes from 
gazing here; yet, I believe, the operation it 

has
* At Rhties the Air is never fo dim and cloudy, but one hour or other the Km fliineth out. Pliny, I. 2. c. 62,. 

Where he allb lays the lame of Syraeufi.

    
 



Seci. 3. Occasional Reflections 
has on my curiofity, is no more than what it 
generally has on that of others ; and by the at
tention, with which I faw, even you, gentle
men, furvey it, I am eafily perfuaded, that one 
needs not be a lady, not to pafs by fuch a look- 
ing-glal2 without repairing to it.

Eug. I Am much of your opinion, Linda- 
tnor ; and fuch a fight as this has often made me 
a greater friend, than many feverer perfons 
are, to eloquence in lermons: for as if this 
very glals had been placed here in a mean or 
common frame, it would fcarce have Hopped 
us in our paffage through the room, or have 
invited us to confult it; fo a fermon may, 
by the nicer fort of auditors, be left unregarded, 
though it be for fubftance excellent: when as 

fcthe frame, though it be not part of the glafs, 
nor {hews us any part of our faces, does yet, 
by its curious workmanlhip, attradf our eyes, 
and fo invite us to confult the glafs, that is 
held forth in it; fo the wit, and fine lan
guage, wherein it is drefled up, though it be 
no elTential or theological part of the fermon, 
yet it is often that, which invites men to hear, 
or read it.

Lind.l THINK indeed, Eugenius, that wit and 
eloquence do highly recommend formons, and 
devout compofures, to the curiofity and atten
tion of fome, that clle would fcarcely mind 
them ; and upon that account, I allow of your 
comparifon: but give me leave to carry it on a 
little further, by obferving, that as the curious 
frame doth as well pleafe, as attraft, the eye, 
•without reprefenting to it the lively image of 
the beholder’s face j fo the fine expreffions you 
applaud, are commonly parts of a fermon, that 
have no Ipecular virtue in them; I mean, that 
have no power, like a good looking-glafs, to 
acquaint the beholder with the true image or 
reprefentation of his own complexion, and 
features : nor will this gaudy frame fhew him 
what is otherwife than it fliould be •, the dis
covery of which, neverthelefs, fo order to the 
reftifying what is amifs, is the principal and 
genuine ufe of a looking-glafs. And therefore, 
as no fkilful man will judge of the goodnefs of 
a glafs, by the finenefs of the frame, but rather 
by its giving him a true reprefentation of his 
face, without liking it the worfe, for {hew
ing him its moles, and warts, or other ble- 
mifhes, if it have any ; fo no wife Chriftian 
will judge of a roufing fermon, rather by the 
language, than fhe divinity, or will think the 
worfe of a good book, for difeovering his 
faults, or making him think the worfe of his 
own, or other men’s ill courles.

Eufeb. Let me add, gentlemen, that as when 
a glafs has a rich and gaudy frame, children’s 
eyes are oftentimes fo entertained and amufed 
with it, that they are regardlefs of any thing 
elfe i and for the fake of that parr, which they 
can but fee, they are unmindful to confult that ‘ 
ufefuller part, whofe office it is to difcover to 
them, themfelves: fo, when there is too much 
of rhetorick in a fermon, many, that Ihould 
not be children, have attention, not only fo 
attradled, but fo detained, by that, that they 
are not thereby invited to confult, but diverted 
from regarding, the more inftrudive part of
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the difcourfe. And the more witty and criti
cal fort of auditors, are fo much more ac- 
cuftomed to judge of fermons, than to judge 
of themlelves by them, that they deal with 
them, as if, in this glafs, a man Ihould only 
praife or dilcommend the workmanlhip of the 
imbolTed images of the frame, without caring 
to make ufe of the glafs itfelf, to mend any 
thing he finds out of order about him. For 
thus, thefe faftidious and cenforious hearers 
make no other ufe nor repetition of fermons, 
than to cenfure or applaud the expreffions, and 
contrivances, (which fhould be looked upon 
but as the ornaments of it) without minding 
the dodrine, or caring to amend what that 
has dilcovered to be amils in them. But it muft 
be confeft, though I muft grieve and blulh, it 
can be truly fo, that it is but too often, as the 
fcripture fomewhere complains, likepeople^ like 
frieji ; and that there is a fort of preachers, 
and thofe of the moft celebrated, who take a 
courfe more likely to encourage, than reform, 
ftich hearers; and which would, perhaps, make 
men fuch, if it did not find them fo : for one 
of this fort of preachers (for I am loth to call 
them divines) appears more follicitous to make 
his expreffions, than to make his hearers, good. 
And whereas, thefe, that are concerned for the 
winning or the laving of the fouls, think it a 
Ids fure fign of a good fermon, that it makes 
the hearers applaud the preacher, than that it 
makes them condmn themfelves; the orator I am 
mentioning, had much rather hear their praifes 
than their fighs; and, accordingly, is more 
follicitous to tickle their ears, than, how much 
need foever there be of it, to launce their con
fciences. He may, with far more truth than 
piety, invert the profeffion of St. Paul^ and 
fay, that he preaches not Chrijl crucified^ but 
himfelf’, and though now and then he feem 
very vehemently to declaim againft vices, 
yet one may eafily enough perceive, that it is 
but a perfonated anger, and that he rather . 
fences with fin, than is concerned to deftroy 
it, and {jieaks againft it rather to lhew fttiil, 
than to exercife hatred: and as he affefts to 
appear rather an orator than a divine, fo he is 
well enough content his auditors Ihould rather 
admire his good language than follow his beft 
counfel i and, as if all that belongs to mini- 
fters, and their flocks, could be petformed in 
the pulpir, and the pew, he is more* careful to 
remember his fermons before he has delivered 
them, than to keep his auditors from forget
ting them afterwards; and unconcerned for their 
proficiency, feeks but their praifes, fcarce ever 
aiming at fo much as his own dilcharge. In 
a word,. in fuch kind of fermons, there is little 
{poken, either from the heart, or to the heart; 
the orator and the auditory tacitly agreeing to 
deceive themfelves; and the converfion of 

" finners being neither- the effect, nor the aim 
of fuch florid, but unedifying difcourfes, the 
bufinefs is tranfafted on both fides, as if the 
preacher thought he had done his part, when 
he had lhewn his wit, and the hearers thought 
they had done thehs, ■when they have con\- 
mended it.

REFLEC-
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REFLECTION VII.
L^on ny fpaniel*s fetching me ny glove.

PO O R cur 1 how importunate is he to be 
imployed about bringing me this glove ?

and with what clamours, and how many fawn- 
ings, does he court me to fling it him ? I ne- 

' ver faw him fo eager for a piece of meat, as I 
, find him for a glove: and yet he knows it is 

no food for him, nor is it hunger, that creates 
his longings for it; for now I havecaft it him, 
he does nothing with it, but (with a kind of 
pride to be fent for it, and a fatisfaftion, which 
his glad geftures make appear fo great, that 
the very ufe of fpeech would not enable him to 
exprefs it better) brings it me back again j as 
he meant to fhew me, he defired not to keep 
it for himfelf, but only to have it in his power 
to return it as a prefent to his mafter. But he 
muft not bring me thus an empty glove j it is 
in thee, my foul, to fill this accident with in- 
ftmftion, by learning from religion as dif- 
interefted a behaviour towards God, as nature 
taught this brute creature towards me. I will, 
in my addreffes for externals, lefs eameftly im
plore them for the fervice they may do me, 
than for the fervice I may do God with them i 
and (as princes commands are looked upon by 
courtiers as honours, and as favours),content
ing myfelf with the fatisfaftion of being trufted, 
and imployed by him, I will rejoice at the libe
ral expreffions of his love, as they may be im
proved into proportionable expreffions of mine, 
and will beg no largefs of his bounty, without 
a defign of referring it to his glory.

Occasional Reflections. Se£t- 3.
whereunto the provender is fo plentifully gi
ven them, they would (if not be troubled at 
their good cheer) at leaft lofe much of ths 
pleafure of it, by thinking of the labour to 
enlue. With the fervants of God tliQ. cafe is 
much otherwife ; for fuch is his goodnefs to 
thofe he is pleafed thus to deal with, in pro
pofing and referving them a crown in fome 
fort proportionate to, and yet ineftimably out
valuing, the toils and difficulties requifite to 
obtain it j that as advantageous and as wel
come as his preparatory vouchfafements can 
be, the pious foul may well think them lefs 
favours upon their own account, than as they 
enable the receiver to do the more fervice to 
the giver.

REFLECTION IX.
Upon the making of a fire with charcoal.

Those that luft falcinates are apt to ima
gine, that if they can fupprels its vifible 

effeds, and fenfible heat, that will be fufficient 
to free them from all the mifchiefs, they 
need fear from it: but luft is fo pernici
ous a gueft, that not only he is very watch
ful to intrude again where he has once been 
entertained, but, notwithftanding his abfence, 
he may continue to do mifehief to thofe, that 
feem to have quite expelled him. For as wood, 
that is once thoroughly fet on fire, may after
wards have that fire quite choaked, and ex- 
tinguiffied, and yet by thofe changes be turned 
into charcoal, whereby it is not only made 
black, but difpofed to be far more eafily kin
dled, and confumed than before; fo thofe, who 
have once had their hearts thoroughly polfeft 
by the pernicious flames of luft, (which is in
deed, to imploy an infpired expreffion, to be 
fee on fire of hell} even when they have ftifled 
thefe criminal flames, and feel no more of their 
hear, may not only have their reputation irre
coverably blemiffied by what is paft, but com
monly carry about with them an unhappy dif
pofition to be re-inflamed, and to have by a 
few Iparks, and a little blowing, thofe deftruc- 
tive fires fo re-kindled, as to rage more fatally 
than ever.

REFLECTION VIII.
Vfon the taking up bis horfes from grafs, and 

giving them oats before they were to be ridden 
a journey.

JUST fo does God ufually deal with his 
fervants: when he vouchfafes them ex- 

’ traordinary meafures of grace, they are to look 
for employments that will exercife it, or temp
tations that will try it.

Thus that great captain of our falvation^ 
Heb. xii. 2. whom the fcripture fo much and 
fo defervedly exhorts us to have our eyes on, 
when at his folemn inauguration into his pro
phetick office, the heavens were opened, from 
whence the Ipirit of God did in a bodily ffiape 
defeend like a dove upon him, accompanied 
with a heavenly voice, proclaiming him the" 
beloved fon of God, in whom the Father is well 
pleafed. Mat th. iv. Fhen, I lay, that is, fas St. 
Mark tells us) immediately Jefus {beings as ano- 
evangelift has it, full of the Holy Ghojl, Luke 
vi. 1) was led up of the fpirit into the wilder- 
nefs to be tempted of the devil. That wife and 
merciful dilpofer of all things, who will not 
fuffer bis children to be tempted above what 
they are able., lealbnably fortifies them 6y thefe 
preparatory provifions and confolations, for 
the labours and difficulties they are to be ex
pofed to. But whereas, if thefe horfes had 
reafon wherewith to forefee the journey in order

REFLECTION X.
Looking through a prifmatical or triangular glafs.

This more than flattering glals adorns 
all the objefts I look on through it, 

with a variety of colours, whofe vividnels does 
as much charm my fenfe, as their nature 
pofes my reafon, without the help of the 
fun, and clofids, it affords me as many rain
bows as I pleafe. And not only when I 
look on trees, and meadows, and gardens, and, 
fuch other objefts, that are of themfelves ac
ceptable to the fight i this glafs lends them 
ornaments above any they are beholden for 
eithei* tb nature, or art : but when I caft my 
eyes upon coarfer, and homely things, and 
even on dunghills, this favourable interpofer 
prefents them to me in fuch curious and gaudy 
coloars, that it does not fo properly hide their 
deformities, as W make them appear lovely.
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of God, that, in themfelves confidered, would 
be much inferiour to thofe newly mention’d ; 
yet when thefe are looked upon through Chrift, 
they are much more acceptable in God’s eyes, 
than the others confidered out of him. And 
I lhall add this further, that whereas my look
ing upon objefts through the prifm, however 
it makes them appear to my eyes, does work 
no real change in the things themfelves, but 
leaves thofe, that were homely and foul before, 
foul and homely ftill; God’s gracious looking 
upon us in Chrift makes us by degrees be
come fit for his goodnefs to take delight in, 
and has an improving and transfiguring power 
on us ; like the fun, that cherilhes green and 
unblown flowers, and paints them with their 
curioufeft colours, by his looking on them. 
Since then the Scripture tells us, that we are 
not only reconciled to God, but, if I may fo 
exprefs it, are ingratiated and etideared to him 
in the beloved; how much do we pwe to that 
bleffed Saviour, upon whofe account we enjoy 
the invaluable privilege to appear (and grow 
fit to do fo) pleafing in God’s eyes ? which, 
befides that it is the higheft honour, leads 
to the higheft happinefs; or rather, is the one 
as well as the other.

Seel. 5.
So that which way foever I turn my eyes, I 
find them faluted, as if I were in fome rich 
jeweller’s Ihop, with faphires, topazes, eme
ralds, and other Orient gems, the vividnefs 

of whofo colours may juftify th'ofe, that think 
colours to be but difguifed light, which, by 
thefe various refledlions, and refradlions, comes 
to be rather dyed than ftained.

But this glafs muft as well afford me in- 
ftrudtion, as delight, and even by deceiving 
me, teach me; for thus finful Chriftians, when 
God looks upon them in themfelves, muft 
needs feem too polluted, and disfigured, not 
to appear loathfome to him, iz'ho is of purer 
eyes than to behold iniquity without abhorrency; 
^t when Chrift interpofes betwixt his eyes 
^d*>us, we then feem far other things than 
otherwife we Ihould, and not only we do not 
appear filthy, but we do appear lovely, if not 
glorious. And as though fome objedls, as 
things purely white, and flames, look better 
through this glafs, than homely and dirty ones; 
yet even thefe, looked upon through this glafs, 
are more richly adorned, than the others be
held without it: fo, whatever difference there 
may be betwixt perfons, that are either inno
cent, or exemplary, upon the bare account of 
morality ; and thofe ignorant or frail children

An Advertifement touching the Fourth ScBion.

A Reader, that is not unattentive, may 
eafily colledl from what he will meet 

. with in fome of the enfuing difcourfes, 
that they were written feveral years ago, un
der an ufurping government, that then pre
vailed. And this may keep it from appear
ing ftrange, that in papers, which contain fome 
things not likely to be relifhed by thofe, that 
were then in power, the author Ihould take 
occafion to fpeak of himfelf as of another per
fon ; as well to avoid the being fulpedled by 
them, in cafe his papers fhould come into any 
of their hands, as to comply with the defign 
he then had; that if thefe difcourfcs fliould 
happen to be made publick, the reader might 
be left to guefs, whether or no he were en
tertained with a fiiftion, or a true narratiya. 
And though a change of circumftances has 
occafioned the publication of thefe papers, which 
Ihould have come forth by themfelves (if at 
all) in fuch a way as will make moft readers • thoughts.

look upon them as containing a ftory purely 
romantick; yet they may have in them much 
lefs of fidlion, than fuch will (it is like) ima
gine. For being really a great lover of angling, 
and frequently diverting my felf at that iport, 
fometimes alone, and fometimes in company j 
the accidents of that recreation were the true 
themes, on which the following difcourfes were 
not the only meditations I had made. Nor is 
the intimation given at the end of this (fourth) 
fcdlion. of a further continuation of fuch dif
courfes, an artifice orlhift, to fteal away from 
a con verfation I was unable to continue, with
out feeming to do fo; there being in readi
nefs divers refledlions relating to our anglers, 
which had furnilhed Eufebius and ^us friends 
with difcourfes for the afternoon, if I had 
judged, that to invite an addition to fo prolix 
an account as I had given of them already, 
nothing could be requifite buf a fupply of

Vpt. II. A aa OCCA-
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OCCASIONAL REFLECTIONS
S E C T. IV. «

Which treats of Angling improved to fpiritual ufes.
X

DISCOURSE I.
Upon the being called upon to rife early on a very 

fair morning.

ThE fun had as yet but approached 
the eaft, and my body as yet lay 
movelefs in the bed, whilft my rov

ing thoughts were in various dreams, rambling 
to diftant places; when, methought, I heard 
my name feveral times pronounced by a not 
unknown voice. This noife made me, as I 
was foon after told, half open my eyes, to 
fee who it was that made it, but fo faint
ly, that I had quickly let my felf fall afleep 
again, if the fame party had not the fecond 
time called me louder than before, and ad
ded to his voice the pulling me by the arm. 
But though this waked me fo far, as to make 
me take notice, that I was call’d upon to rife, 
yet my droufinefs, and my unwillingnefs to for
go a not unpleafant dream, keeping' me from 
difeerning diftinftly, who it was, that called 
me, made me brifkly enough bid him, what- 
ever his bufinefs were, let me alone: but though 
at the fame time I turned away my head to 
fhun the light, though dim, which at the half
opened curtain flione in upon me, yet the party, 
inftead of complying with my defires, did by 
the throwing open the curtains, further let in 
fo much more light upon my face, that finding 
it would not ferve my turn to keep my eyes 
Ihut, I open’d them to fee, who it was, that 
gave me this unwelcome difturbance. This 
I had no fooner done, than that I perceived 
that it was Eufebius, who with Lindamor, and 
two or three other friends, was come to call 
me to go a fifhing, to a place, where by ap
pointment we were to meet about fun-rifing. 
The relpeft I paid Eufebius, and the value I 
placed upon his converfation, covered me with 
blufhes to be thus furprized by him; and 
obliged me to fatisfy him as well as I could, 
how much I was troubled and afliamed to 
have the favour of his company brought me 
to my bed-fide, when I ought, and intended as an unwelcoffie gueft, he obftinately Ihuts his 
to have waited on him. And thus, whilft ‘ eyes againft that, which alone makes them ufe- 
I w'as making him my apologies, and he was 
pleafantly reproaching me for my lazinefs, and 
laughing at the diforder'I had not yet got 
quite out of, I made a Ihift haftily to get on 
my clothes, and put my felf into a condition 
of attending him and the company to the ri- 
ver-fide.

Whilst we were walking thither-ward, 
and Lindamor viss, minding Eufebius of the pro- 
mife he had made the day before, to exer
cife, upon moft of the things that fhould oc- ■ flumber any longer with it, he comes to be 
cur to us, his art of making occafional reflec
tions, I was delighting my felf with the deli- 
cioufnefs of that promifing morning, and in-

deed the frcflinefs of the air, the verdure of 
the fields and trees, and the various enamel 
of the meadows, the mu/ick of the numerous 
birds, that with as melodious as c 
welcomed fo fair a morning; 
orient colours, wherewith the rifi
lllhed the eaftern part of the fk 
all that fource of light, who, tho 
us all, that we fee of glorious an 
us nothing fo fair and glorious as himfelf, 
did fo charm and tranfport me, that I could 
not hold expreffing my fansfaftTon In terms, ” 
that, Etigenius w’as pleafed to fay, needed not 
rhymes to make them poetical. And the fenfe 
of this invited me to add, that I now would 
not for any thing have mifled being waked, 
and thought my felf hugely obliged to Eufe- 
biiis\ freedom, that would not fuffer me to 
fleep out fo glorious a morning, nor lofe the 
fatisfaftion of fuch defirable company.

Eufebius, who was but a little way off in dif
courfe with Lindamor, over-hearing a good 
part of what I had faid, thought fit to take 
thence a rife, to begin complying with his 
friends requefts j and accordingly, walking up 
towards me, and addreffing himfelf to me, he 
told me. You are unconcerned enough, Phila- 
retus, in what I am about to fay, to make it al
lowable for me to tell Lindamor, that what has 
this morning happened to you, puts me in 
mind of what I have feveral times obferved on 
another occafion. For when a man is fo lulled 
afleep by fenfual pleafures, that, like one that 
fleeps, he has but the faculty, not the exercife 
of reafon, and takes his dreams for realities; if 
fome ferious divine, or other devout friend, 
concerned for the finner’s foul, or his glory, 
that died to redeem it, endeavour to awaken 
him, and roufe him out of that ftate, wherein 
he lies fo much at eafe ; fuch attempts are wont 
at firft to be looked upon by the lazy finner, 
enamoured of his eafo, and prefent condition, 
but as pieces of unfeafonable, if not uncivil-of- 
ficioufnefs; and entertaining the light it felf but

ful •, and, inftead of looking upon the attempter 
as his friend, he checks him, and expoftulates 
with him, and ufes him almoft as an enemy ; 
infomuch, that too often thofe, that Jove the 
welfare of fouls too little, or their own eafe too * 
much, forgo, with their hopes, their endea
vours to reclaim him. But if, by God’s blef- 
fing, upon the conftancyof this kindnefs, and 
the letting in of fo much light upon the finner, 
that he finds himfelf unable to continue his

thoroughly awaked, he quickly grows fenfible, 
that he is brought out of the kingdom of dark
nefs, into a true and marvellous light; and, 

inftead
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inftead of thofe empty fleeting dreams, which 
did before amufe and delude him, anti which, 
to relifh, and be fond of, the eyes of his mind 
muft be as well clofed, as thofe of his body, he 
is admitted to noble, and manly entertainments, 
fuch as reafon chufes, confcience applauds, and 
God himfelf approves. And this change of 
his condition he finds fo advantageous, that 
he would not, for all the world, return again 
to that, he was at firft fo angry to be diffuaded 
from; and he does not forgive, but thank the 
perfon, that difquieted him, and blufhes at the 
remembrance of his having reduced others to 
importune him to be happy: and, betwixt 
fiiame and gratitude, the fenfe of his prefent, 

^Bjid of his paft condition, pofTeffing him, how 
has reafon, to make his refeuer as well 

amends for what he endured, as retributing for 
what he acted for him, he does, perchance, e- 
Ipecially in the firft fervors of his zeal, think- 
himfelf as much obliged to his awakener, as 
Philemon was to St. Paul, to whom, the Scrip
ture fays, that he owed even himfelf. And 
fometimes fuch a new convert, as I am fpeak
ing of, will think his obligation, to the inftru
ment of his change, fo fuitable to the tranfeen- 
dent latisfadlion he finds in the change itfelf, 
that he would defpair of feeing his benefactor 
fufiiciently recompenfed, if he did not remem
ber a faying of the Prophet, fEhat thofe, that 
turn others to righteoufnefs, fhall fhine as the 

'■ ftars for ever and ever,} that gives him ground 
to hope, that God himfelf (whofe plenty, .as 
well as bounty, is inexhaufted) will make the 
recompence his work. Wherefore, concludes 
Eufebius, if you chance to have any friends, 
(a!i it is odds moft men have) that ftand in need 
of this as great, as unwelcome, expreflion of 
kind nets. Jet us not be too foon difeouraged, by 
finding the effeCts of our friendflrip coldly re
ceived, and polfibly too looked upon as diftur- 
bances; for befides, that the lefs they are de
fired, and the worfe they are entertained, the 
more they are needed ; aChriftian is not bound, 
fo much to concern himfelf in the fuccefs of his 
endeavours, as to leave it in the power of eve
ry one that will be obftinate, to make him un
happy, when the bufinefs, one w’ay or other, 
come to an end, he may mifs his aim, without 
lofing his labour, fince he ferves a mafter, that 
is as ready to reward, as able to difcern inten
tions ; and, in cafe your endeavours do fuc
ceed, you will at once make a man your friend, 
and worthy to be fo. And you fhall fcarce 
ever find men more affeCUonate to you, than 
thofe you have made your friends by making 
them enemies to vice.

DISCOURSE II.
Upon the mountings finging, and lighting of' 

larks.

Th E agreement we had made at our fet- 
ting forth, that the motion of our 

tongues fhould not hinder that of our feet to
wards the river-fide, was the caufe, that the 
paft difcourfes not having difcontinued our 
walk, by that time they were ended, we be- 
.gan to traverfe certain plowed lands, that lay
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in the way betwixt us and the river. But wc 
had fcarce entered thofe fields, when our ears 
were faluted with the melodious tnufick of a 
good number of larks, whereof fome mounted, 
by degrees, out of fight, and others, hovering 
and finging a while over our heads, foon after 
lighted on the ground, not far from our feet.

After we had a while enjoyed this coftlefs, 
and yet excellent mufick, both Eufebius and I, 
chancing- to caft our eyes towards Eugeniusi, 
obferved, that his did very attentively wait up
on the motions of a lark, that, finging ail the 
way upwards, and mounting, by degrees, out 
of fight, not long after defcended, and light-? 
ed among fome clods of earth, which being of 
the colour of her body, made us quickly lofe 
fight of her. Whereupon Eufebius, who was 
full as willing to hear as fpeak, and, in the oc
cafional reflections that he made, was wont at 
leaft as much to aim at the exciting others 
thoughts, as the venting of his own, begged 
Eugenius to tell us what it might be, which his 
attentivencfs to the motions of the lark made 
ns prefume he was thinking on.

Eugenius, after a little backwardnefs, which 
he thought modefty exacted of him, foon an
fwered us in thefe terms:

Among all birds, that we know, there is not 
any, that feems of fo elevated, and, I had almoft 
faid, heavenly a nature as the lark ; fcarce any 
give fo early and fo fweet a welcome to the 
fpringing day. And that, which I was juft noW 
gazing on, feemed fo pleafed with the un
clouded light, that fhe fung as if fhe came 
from the place fhe feemed to go to ; and du
ring this charming fong, mounted fo high, aS 
if fhe meant not to flop, till fhe had reached 
that fun, whofe beams fo cheriflied and tranf- 
ported her; and in this afpiring flight fhe 
raifed herfelf fo high, that though I will not 
fay, fhe left .the earth beneath her very fight, 
yet I may fay, that fhe foared quite out of 
ours. And yet when from this towering 
height fhe Hooped to repofe or folace herfelf 
upon the ground, or elfe when to feize Upon 
fome worthlefs worm, or other wretched prey, 
fhe lighted on the ground, fhe feemed fo like 
the earth, that was about her, that I believe you 
could fcarce difcern her from its clodk And 
whereas other birds, that fly not half fo high, 
nor feem any thing near fo fond of the fun, do 
yet build their nefts upon trees, the lark does 
as well build hers upon the ground, as look 
like a part of it.

* Thus I have known, in thefe laft and worft 
times, many a hypocrite, that when he was 
converfant about fublimer objects, appeared, 
as well as he called himfelf, a faint; nothing 
feemed fo unwelcome to him as new light 
one might think his lips had been touched 
with a coal from the altar, his mouth did fo 
fweetly fhew forth God’s praife, and facred 
difpenfations. In fum, take this hypocrite in 
his fit of devotion, and to hear him talk, you 
would think, that if he had not been already 
in heaven, at leaft he would never leave mount- 
ing, till he fhoiild get thither.
■ But when the opportunities of advantaging 
his lower interefts called him down to deal 
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about fecular affairs here below, none appeared 
more of a piece with the earth than he, for he 
looked, as if he had been befmeared all over 
with the earth round about him, and he feem
ed, in providing for his family, to be of a 
meaner and a lower fpirit, than thofe very men, 
whom in difcourfe he was wont to undervalue, 
as being far more earthy than himfelf.

Since we know, fays Eufebius, that the beft 
things corrupted prove the worft, it can be no 
difparagement to piety, to acknowledge, that 
hypocrify is a vice, which you cannot too much 
condemn. And when the pretending of reli
gion grows to be a thing in requeft, many be- 
t.ike themfelves to a form of religion, who 
deny the power of it; and fome perchance 
have been preferred lefs for their facoh'^ voice 
than for their Efau's hands.

But, Eugenius, let us not, to fliun one ex
treme, fondly run into the other, and be a- 
fraid or alhamed to profefs religion, becaufe 
fome hypocrites did but profefs it: his courfe 
is ignoble, and prepofterous, that treads the 
paths of piety, rather becaufe they lead to pre
ferment than to heaven; but yet it is more 
excufable to live free from fcandal for an in
feriour end, than not to live fo at all: and hy
pocrites can as little juftify the profane, as 
themfelves. It may be, that all, that own reli
gion, are not pious; but it is certain, that he, 
that fcorns to own it, muft lefs be fo. And if 
fcoffers at piety fliould fucceed the pretenders 
to it, they cannot be faid (as fometimes they 
would be thought) to be an innocent fort of 
hypocrites, that are better than they feem ; 
f )r fcandal is a thing fo criminal, and conta
gious, that whofoever defires, and endeavours 
to appear evil, is fo: to refufe to be religious, 
becaufe fome have but profeffed themfelves to 
be fo, is to injure God, becaufe he has been 
injured. A Ikilfull jeweller will not forbear 
giving great rates for necklaces of true pearl, 
though there be many counterfeits for one that 
is not fo nor are the right pearls a whit the 
1 ;fs cordial to thofe, that take them, becaufe 
the artificial pearl made at Venice, confifting 
of mercury and glafs, for all their fair fhew, 
are rather noxious, than medicinal. And in
deed our knowledge, that there are hypocrites, 
ought rather to commend piety to us, than 
diferedit it with us ; fince as none would take 
the pains to counterfeit pearls, if true ones 
were not of value; fo men would not put 
themfelves to the conftraint of perfonating 
piety, if that it felf were not a noble quality.* 
Let us then, Eugenius, fly as far as you pleafe 
from what we deteft in hypocrites : but then 
let us confider, what it is that we deteft; 
which being a bare, and therefore falfe pre
tence to religion, let us only fhun fuch a pre
tence, which will be beft done by becoming 
real poffeffors of the thing pretended to.

DISCOURSE III.
I fon theftght of afairmilk-maidfinging to her cow.

Eugenius, who was not at all indif- 
pofed to liften to exhortations of this na

ture, not only embraced this made him by his
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friend, but with earneftnefs enough continued 
the conference to explain his meaning, and fa
tisfy Eufebius, that he did not think piety fit to 
be difcountenanced, though he thought hypo
crify was fo ; and that he was no enemy to the 
profclfion of religion, but to thofe, that blemiih- 
ed it by unfuitable pradlices. And with fuch 
kind of difcourfes we continued our walk, till 
being come to a ftyle, ove^ which we were to 
pafs out of one meadow into another, I chan
ced to flop, and turn aboqt to pay Lindamor 
the refpedl of defiring him to lead me the way 
over: but not finding him there, I haftily 
caft my eyes all over the field, g lensth 
they difeovered him a gooq way 
fture, that feemed extremely ferio 
in he ftood as immoveable as a 
fight foon carried me towards 
difpatched half my way, befpre his chaiig 
pofture gave him an opportunity to difcover 
me 5 which as foon as he did, he immediately-'"— 
came to meet me, and almoft before I had 
afked him the occafion of what I had feen, 
Whilft (replied he) Eugenius was purging him- 
Jelf from a fault, that none that knows him will 
fufpetSt him to be guilty of; I was detained a 
little behind you by the mufickof one of thofe 
larks, whofe melody was fo charming, that I 
could not find in my heart to make hafte 
from it: but whilft I was liftening to it, my 
attention was diverted by a nobler objedl; for 
I heard from the furthercorner of this meadow, 
a voice, which, though not governed with 
fkill, did fo repair the want of it by its native 
fweetnels, that art was abfent without being 
miffed, and I could not but have fome curi- 
ofity to fee, who was the poffeffor of fo much 
power to pleafe. Turning then my fteps towards 
that part of the field, whence the voice came, 
niy eyes quickly ceafed to envy my ears ; for 
they difeovered, kneeling by a cow, and 
finging to her whilft flie milked her, a perfon, 
who, in the habit of a milk-maid, feemed to 
difguife one of thofe nymphs, that poets are 
wont to defcribe to us. And that you may not 
wonder, continues Lindamor, at; what I fhall 
fay to yoti of a country girl, know, that me
thought I faw in her face fomething more like 
Hermione, before flie proved inconftant, than 
I expedled to find in any of her fex. I will not 
tell you, that this fair creature had the bluflies 
of the morning in her cheeks, the fplendor of 
the fun in her eyes, the freflinefs of the fields 
in her looks, whitenefs of the milk flie ex
preffed in her Ikin, and the melody of the 
larks we were admiring in her voice, left 
you fliould think Mr. Loyle’^ Seraphick Love 
had loft.its operation on me. But I may per
haps, without much hyperbole, give you this 
account of her, that though her clothes are al
moft as coarfe as cleanly; and though they are 
fuited to her condition, yet they are very ill 
fuited t;o her beauty ; which, as if nature in
tended a triumph over fortune, has, without 
any affiftance of ornament, more diftreffed my 
liberty, than others have been able to do with all 
their moft curious dreffes. And this fair creature, 
continues Lindamor, as flie is rich in nature’s 
bounty, appeared as well by the chearfulnefs
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of the tunc flic hing, as by the manner of her 
finging it, fo fatisfied with the unpurchafed 
treafures fhe poflefles, that fhe feemed almoft 
as much pleafed as I was to look upon her. 
This charafter of Lindamor*s inviting me to 
go fee, V'hether or no it were deferved 5 and 
the frequent experience I have had, that even 
upon fuch bright eyes as poets, and lovers, 
c^led funs, I could gaze undazzled enough to 
approve my felf a right eagle, affuring me I 
might fafely do it, I fearlefly, buf foftly, ap
proached the place, where the fair milk-maid 
was folliciting the udder of a frefh cow; and I 
found, that though indeed Ibme refemblance 
file had to Hermione had made Lindamor 
flatter her, yet fte looked at once fb innocently, 

Oaand prettily, mat fhe feemed like to do mif- 
at all intending it; and I could 

not but fancy, that if fome ladies, that are 
much cried up, and are very imperious mi- 
ftrefles, becaufe they are fo, were bound to 
change drefles with this unfophifticated and 
unadorned maid, the one would appear to 
owe her beauty to arc, and the other to be be
holden for her’s to nothing but nature. But 
Lindamor, who is not naturally indifpofed to 
be amorous, did not think, that this imagina
tion of mine did that pretty creature right; 
for when I told him, fhe would eclipfe a hun
dred of our fine ladies, if fhe had but the drefs 
of one of them, why, that (replies he, with 
a kind of indignation) fhe can do without it j 

■ and perhaps, (fubjoins he,) as much as with it.
For her prefent habit leaves her moft her 
felf; and bravery would but difguife, or hide 
what it cannot adorn. And I am confident, 
(continues he^ that fhould fuch a genuine 
beauty appear among the gallants, fhe would 
really captivate many, even of thofe wary 
ones, that do but pretend to be fo, to the de- 
figning and applauded ladies ; for though fkill 
may encounter the wiles of art, • it would fcarce 
be able to refift the charms 6f nature. But 
whilft Lindamor thus complementing with 
what he fancied the picture of his once loved 
Hermione, and had his eyes as much fixed upon 
her, as dazzled ones could be, the lovely milk
maid, (who all this while having not taken 
notice of us, was as regardlefs of Lindamor, 
as he feemed to be of all things but her) hav- 
jng difpatched what fhe was doing, took up 
her pail to carry it homewards : but her way 
chancing to lie by that part of the meadow, 
where we were yet ftanding, fhe could not but 
difcover us ; and judging by our clothes, and 
more by Lindamor's mien, that we were of a* 
quality differing from theirs fhe was wont to 
converfe with, fhe gave us a falute low enough 
to let us fee, that fhe forgot not her condition ; 
but attended with fo much gracefulnef^ as 
made Lindamor conclude fhe merited a better, 
and, as fhe paffed by him, to return the ge- 
fture of refpedl, which he thought fo much 

lieauty had a right in any habit to exadt. She 
vouchfafed him a fmile, which, I after told 
him, would have made him happy, if he had 
thought it had proceeded from kindnefs, not 
civility; and fhe went away with a look fo
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ferene, as well as taking, that fhe feemed to 
carry home with her far more quiet, than fhe 
left him poffeffed of. But I, that had loft fight 
of her, without lofing any thing with it, fave 
the expedlation of feeing in hafte fo fair a 
milk-maid, was going to railly with Linda^ 
mor about what had paffed, when I was re- 
ftrained, by perceiving, that the fight of a per
fon, that feemed lb contented, together with 
the native pleafantnefs of that place, and of • 
that .glorious morning, had fuch an operatioii 
upon him, that he could not forbear to cele
brate the happinefs and innocency of a country 
life. And after he had, with much tranfport, 
and fluency, repeated the fubftance of what 
Ovid and other ancient poets had in their ftrain 
delivered, concerning the felicity of the gol
den age, he began to apply as much of it as 
the matter would bear, to the recommending 
of a rural life •, and wasvery follicitous to make 
me acknowledge, that.though we arewontto 
look upon villagers, as an inferiour and wretch
ed fort of people, yet they are the perfons 
of the world, whofe condition is the moft 
proper, not only to keep them innocent, but 
to make them happy j their cheap and fim
ple way of living allowing them to reft 
contented with what bounteous nature has 
provided for them, or an eafy induftry can 
procure them. Whereas among men nobly 
bom, or perfons of quality, it is looked upon 
as want of breeding, for a man not to think 
himfelf unhappy, as long as he hath not a 
thoufand pounds a year,

Lindamor, though he here made a paufe 
to take breath, would yet perhaps have profe- ■ 
cuted his difcourfe, had he not Ixen prevented 
by the invervening of Eufebius, who, a whfe 
after we had left him, having miffed us, had 
followed us to the place he found us in, 
and who, when he drew nigh, having over
heard Idndamor Ipeaking, ftood . ftill a while 
at fome diftance off, to liften to what he faid, 
and fo became an unfulpefted auditor of the 
laft part of his friend’s difcourfe. Whereupon 
taking him by the hand, and leading him to
wards the river, he told him, with a ferious, 
not to call it a fevere look ; I had thought, 
Lindamor, you had made tighter eftimates of 
the feveral courfos of life, than by what I have 
newly over-heard you to fay, I now fufped: 
you do. Know then, Lindamor, (adds he) that 
innocence and contentment depend more up
on a man’s mind, than upon his condition. 
To manifeft this to you, I lhall ,in the firft 
place obferve, that it is not always the occafion, 
or the objedl, but rather the degree, that makes 
an affeftion of the mind unruly and trouble
fome : nor is it according to the intrinfick 
value of things, which none fave the wife 
can difcern J but the rate, how unlkilfully 
foever fixt, which we put upon them, that 
they operate upon our paffions. And there
fore, you fhall fee a child take on more fadly 
for the fcape of a fparrow, or the breaking of 
a rattle, than fome will do for the lofs of a 
good eftate, nay, of a friend j and Haman, 
for the want of a bow from Mordecai, com-
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plained more in his palace, than Job, till his 
miferable comforters had exafperated his grief, 
did for the lofs of the biggeft fortune in the 
Eaft, and of the children he referved it for, 
and valued far above it.

And then, Lindamor, (continues Eufebius) 
do not imagine, that though courtiers and gal
lants have more fplendid and glittering tempta
tions to fin and difeontent, country people are 
exempted from temptation to either; theirs 
may be as great, though not the fame, nor fo 
fpecious as the other ; their faults and infeli
cities are indeed lefs taken notice of, becaufe 
their perfons and conditions are obfcure, and 
their poverty conceals their vices, as well as 
their virtues, from our eyes; as in a lharp 
winter, the fnow does as well hide their 
dung-hills, as cover their gardens. But if 
your quality allowed you to acquaint your- 
felf with the true ftate of this inferiour fort of 
people, you would foon perceive, that even 
of rural families, there is fcarce any, that, as 
far as their wits will reach, has not its feveral 
parties, and little intrigues j nor is there any 
cottage fo low, and narrow, as not to harbour 

, care, and malice, and covetoufnefs, and envy, 
if thofe, that dwell in it, have a mind to enter
tain them. And what envy alone may do to 
produce crimes and difeontents, we may con- 
ledure by what happened betwixt Cain and 
Abel, fince their being heirs to the whole 
world could not keep two brothers at peace, 
whlift one of them was envious : and there are 
fome fordid vices, which are more incident to 
the meaner and more neceflitous fort of men, 
as fpiders and cobwebs are wont to abound 
more in thatched cabins, than in great men’s 
houfts. I Ihould perhaps (fays Eufebius) think 
thefe people happy, if I found they thought 
themfelves fo ; but the pomp and vanities of 
the world have oftentimes ftronger allurements 
for them, than for the grandees and courtiers 
themfelves : for thofe, that are poffeffed of thefe 
imaginary joys, are difabufed by their own ex
perience ; and thofe, that live among thefe thea
trical perfons, are near enough to difcern, that 
they are but caufelefly envied. As, for my part, 
when I had occafion to be converfant in great 
men’s families, and the honour to preach in 
princes courts, the fight of their courfe of life 
did as thoroughly convince me of the vanity 
of the world, as my fermons endeavoured to 
convince them. Whereas country people fee 
but the glittering and deluding outfide of 
greatnefs •, and beholding it but at a diftance, 
fee it in the favourableft light which men can 
behold it in ; and confequently are ftrongly 
tempted to envy what they admire, and re
pine at their own condition, for the want of 
It: nay, every gaudy trifle, that thofe that 
live in towns and cities chance to make fhew 
of, is wont to make a country-man envy, as 
well as gape; and it is odds, but that very 
milk-maid, whofe condition you are pleafed 
to think fo happy, envies fome neighbouring 
farmer’s daughter for a piece of taudry ribbon, 
or a black hood. Nor are they fo much more 
privileged from the affaults of temptation, 
than men of higher rank for it is not fo much
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a man’s outward condition, as his inward dif
pofition and temper of mind, that makes 
temptations either to fin, or to difeontent, 
prevalent, or unfuccefsful. When Jofsph was 
Ibid into Egyptf and follicited by a woman, 
that would needs be his miftrefs upon more 
fcores than one, though his condition expofed 
him more to hopes and fears, than almoft any 
other condition could expofe^nother manj 
and though his youth made him very capable 
of relifliing the pleafures, that his beauty made 
him courted to receive, by giving them ; yet 
this chafte youth chofe rather to be imprifoned 
any where, than in a fair lady’s arms, and pre
ferred the being made a capti fore the 
captivating of his amorous miftr 
young Jofsph was thus chafte i 
Potiphar'^ houfe, his eldeft b 
was inceftuous in good Jacob's, 
was then the vifible church of God j an 
Lot,, who was chafte and temperate in Sedam 
itfelf, was drunk, and committed inceft in a 
cave: fo much more does the fuccefs of tempta
tions depend upon the temper of a man’s mind, 
than upon the place he lives in.

I Know not (fays Eugenius) whether the in
nocence of rural people be more eaiy than that 
of great men, but fure it is not fo commendable; 
for as a woman, that has never yielded, becaufe 
file was never follicited, may be called rather 
innocent than virtuous; fo their condition, that 
owe their not being inveigled by the vanities 
of the world to their ignorance of them, has 
more in it of good fortune than of merit, I 
thank you for that confideration, (fubjoins 
Eufebius) for I confefs I think there is a great 
difparity betwixt an unacquaintednefs with the 
bewitching pleafures of the world, and a con
tempt of them. And he is the truly heroick 
fpirit, that can (as David could) plentifully 
enjoy all thole fenfual delights and vanities he 
chofe to reject: for he could feaft a nation, and 
prefer temperance before all that abundance : 
he could gain ftrange victories at once over his 
outward enemies, and over the temptations he 
was expofed to by fuch fuccelfes: he could 
build ftately palaces, and then profefs himfelf 
to be but ajiranger, and a fojourner upon earth : 
he could afford humility room to fit with him 
on his throne, and could liften to her memen
to’s amidft all the acclamations of his people, 
and the panegyricks of his courtiers : he was 
not to be refilled by beauties, that to others 
were irrefiftible, when he poftponed the faireft 
objeds, that could here charm his eyes, to fuch 

‘as were vifible only to thofe of faith ; he had 
got together the greateft treafure, that for 
aught I remember we read of in any hiftory, 
and yet feems never to have been much pleated 
with it, but when he dedicated it to the build
ing of the temple, and made the fruits of his 
valour the oblation of his piety. To be fiiort, 
he was the greateft perfon upon earth, when 
he was content to leave it; and was willing to* 
defeend from the throne into the grave, whilft 
he looked upon that as the place whence he 
muft afeend to the manfion of his God ; lb 
much did he, even whilft he wore an earthly 
crown, afpire to an heavenly one. And though 
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(continues Eufebius) -wc muft now-a-days as eafily you beguile thefe filly filhes, that you 
little expeft to meet with a man of Eavid’z ' * •
condition, as of his temper, y6t proportionably 
we may put a vaft difference betwixt thofe that 
but efcape the fight of the world’s allurements, 
and thofe'that rejeft the profefs of them.

Eufebius ■vr3& in this part of his difcourfe, 
when we were cotpe near enough to the river, 
to difcover it within a little way of us : and 
therefore finding by his filence, that he thought 
it feafonable to defift, I only ventured to tell 
him with a low voice, as we continued our 
walk, that I fupfefted, that in fome of the 
things he had been faying, he had a defign 
rather to check Lindamor a little, and keep up 
the difcourfe, than to deny, that a retired and 

C^^^l life has great advantages towards conten- 
«R(1 u' which, that he might conclude 

what he had to fay, before we reached the 
river, he made hafte to reply in the fame tone, 
that I was not altogether miftaken ; for (fays 
he) i think the cafe may be pretty well repre- 
fonted, by faying, that as there are fome airs 
very much wholefomer than others, and fitter 
to preferve men from difeafes ; fo a very pri
vate and quiet condition of life does, much 
more eafily than a more expofed and turbulent 
one, proteft moft forts of men from vices and 
difquiets. But then, on the other fide, as there 
are fome men of fuch found and ftrong confti- 
tutions, that they will enjoy their health in the 
worft airs, when men of tender and vitiated 

■ • complexions will be fickly in the beft; fo there 
are fome generous and fteady fouls, that will 
pafs thorough the moft troublefome and moft 
expofed courfes of life, with more of both in
nocence and contentment, than others can en
joy in a condition far remoter fromdifturbances 
and temptations. And, annexes Eufebius, (pur
pofely raifing hisvoice) as for thefe villagers,that 
Lindamor thought fo happy, I muft diffent from 
him, as long as I fee they can admire, and al
moft worlhip, a man for wearing a gaudy fuit of 
clothes, or having two or three footmen be
hind his coach, before they know whether he 
be not a knave, or a fool, or both: for Ifhall 
fcarce think, that he, who is himfelf poffeffed 
with envy, deferves mine.

DISCOURSE IV.
Upon fifhing tuith a counterfeit fly.

Being at length come to the river- 
fide, we quicUy began to fall to the 

Iport, for which we came thither •, and Eugenius 
finding the filh forward enough to bite, thought 
fit to fpare his flies, till he might have more 
need of them, and therefore tied to his line a 
hook, furnifhed with ohe of thofe counterfeit 
flies, which in fome neighbouring countries 
are much ufed, and which being made of the 
feathers of wild-fowl, are not fubjeft to be 
drenched by the water, whereon thofe birds 
are wont to fwim. This fly being for a pretty 
while fcarce any oftener thrown in, than the 
hook it hid was drawn up again with a filh 
faftened to it, Eugenius looking on us with a 
finding countenance, feemed to be very proud 
of his fuccefs; which Eufebius taking notice 
of, Whilft, (feys he) we fmile to fee, how

catch fo faft with this falfe bait, poflibly we 
are not much lefs unwary ourfelves ahd the 
world’s treacherous pleafures do little left de
lude both me and you: for, Eugenius^ (con
tinues he) as the Apoftles were filhers of meh 
in a good fenfe, fo their and our grand adver
fary is a fkilful filher of meh in a bad fenfe ; 
and too often in his attempts, to cheat fond 
mortals, meets with a fuccefs as great and eafy, 
as you now find your’s. And certainly, that 
tempter,as the Scripture calls him, does fadly 
delude us, even when we rife at his beft baits, 
and, as it were, his true flies: for, alas! the 
beft things he can give, are .very worthlefs, 
moft of them in their own nature, and all of 
them in comparifon of what they muft coft us 
to enjoy them. But, however, riches, power, 
and the delights of the fenfes are real goods 
in their kind, though they be not of the beft 
kind i yet, alas, many of us are fo fitted 
for deceits, that we do not put this fubtile 
angler, to make ufe of his true baits to catch 
us 1 We fuffer him to abufe us much more 
grofsly, and to cheat us with empty titles of 
honour, or the enfnaring fmiles of great ones, 
or difquieting drudgeries difguifed with the 
fpecious names, of great employments. And 
though thefej when they muft be obtained by fin, 
or are propoled as the recompences for it, be, 
as I was going to fay, but the devil’s counter
feit flies ; yet, as if we were fond of being de
ceived, we greedily fwallow the hook, for flies, 
that do but look like fuch j fo dim-lighted are 
we, as well to what vice Ihdws, as to what it 
hides. Let us not then (concludes Eufebius} 
rife at baits, whereby we may be fure to be 
either grofsly, or at leaft exceedingly deceived ) 
for whoever ventures to commit a fin, to tafte 
the lufcious fweets, that the fruition of it feems 
to promile, certainly is fo far deceived, as to 
fwallow a true hook for a bait, which either 
proves but a counterfeit fly, or hides that under 
its alluring lhew, which makes it not need to 
be a counterfeit one to deceive hihii

DISCOURSE V.
Upon a fijh's Jlruggling after having fjaalloized 

the hook.

Fortune foon offered Eufebius a fair 
opportunity to confiriri this laft part of 

his reflection ; for he had fcarce made an end of 
it, when a large filh, efpying the fly, that kept 
my hook fwimming, rofe fwiftly at it, and hav
ing greedily chopt it up, was haftily fwimming 
away with it, when I ftruck him, and there
by ftopt for a while his progrefs: but finding 
himfelf both arrefted and wounded, he ftrug- 
gled with fo much violence, that at length 
he broke my flender line, (that was fitted but 
for weaker fifties) and carried away a part of 
it, together with the annexed hook and bait. 
If philofophefs (fays hereupon Eufebius} be not 
too liberal in allowing brutes to think, we may 
well fuppofe, that this filh expeftcd a great 
deal of pleafure from the bait he fell upon 
fo greedily 5 and that when once he had got 
it into his mouth, he might Well look upon 

it
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it as his own ; and thofe other fifties, that faw 
him fwallow it, and fwim away with it, did 
probably envy his good fortune. But yet in
deed he does not enjoy his wilh, though he 
feem to have the thing wiftied for within his 
power J for by the fame adion, in which he 
fucked in the fly, he likewife took in the 
hook, which does fo wound and tear his tender 
gills, and thereby put him into fuch reftlefs 
pain, that no doubt he wilhes, that the hook, 
bait, and all, were out of his torn jaws a- 
gain, the one putting him to too much torture 
to let him at all relifti the other. Thus men, 
who do what they Ihould not, to obtain any 
objed of their fenfual defires, whatever plea
fure they may beforehand fancy to themfelves 

. in their fuccefs, are oftentimes, even when 
they obtain their ends, difappointed of their 
expedations; fometimes confcience, reafon, 
or honour, making them, even when their 
defires are not of the worft fort, do as David 
did, when he had, more vehemently than be
came a pious general, longed for water out of 
the well at Bethlehem; and by the ftrange ventu- 
roufnefs of his bold and affedionate officers 
obtained it, could not find in his heart to 
drink it, but poured it untafted on the ground. 
But when the things we fo long for muft be 
criminally obtained, then it not only often 
fares with them, as it did with Amnon, who 
immediately upon the inceftuous fruition of 
his ravifhed filler, hated her morq than before 
he had loved her : but it fometimes happens 
to thofe, that fin more heinoufly in this matter, 
as it did to Judas, who, after having be
trayed a mailer, that was incomparably more 
worth than all the world, and thereby for ever 
loft himfelf for a few pieces of filver, feemed 
to have it in his power, without having it in 
his will, to enjoy them, and in a defperate but 
unfoafonable fit of anguilh and remorfe, did 
of his own accord dilburthen himfelf of that 
money, which he had fold his confcience to 
get; fo that though he had what he fought, 
he had not what he expefted. And when 
what he Coveted was in his polTcffion, he had 
the guilt of acquiring it, without the power of 
enjoying it. And even in cafes far lefs hei
nous, (concludes Eufebius') when men feem 
to have got what they aimed at, and to have 
carried it away as their booty, in fpite of all 
oppofition the wound thereby inflidled on in
jured confcience puts them to fo much of de- 
ferved pain, that the wilhes they are thus 
criminaUy pofleft of, they do not enjoy, buj 
deteft.

Occasional Reflections^ Seft. 4. 

cafes) upon each other’s filhing corks, to learn 
as well the fuccels of our friends, as in what 
places the filh were forwardeft to bite. As I 
chanced to look towards that cork, at which 
Eufebiui'^ hook was hanging, I percf ived, diat 
it was divers times drawn under water, without 
his endeavouring thereupon to ftrike that filh, 
that made thus bold with his t»it; wherefore 
laying down my angle a while, I went foftly 
towards Eufebius^ to fee whit it was, that made 
himlbregardlefs of his fport, whilft yet, by the 
pofture he continued in, he feemed to be intent 

.upon it; but approaching near enough, I 
quickly perceived, that inftea 
hook, his eyes were fixt foi 
own picture, reflefted fron| t 
of the gliding ftream, and 
the lhadow projeifted by his 
fide the pidure upon the fame river.

The unwilling noife I made in coming fo 
near having obliged Eufebius to take notice 
of me, I thought fit, fince I found I was dif
eovered, to alk him fmilingly, whether he 
were, Narciffus-Yikct making love to his own 
lhadow.

Eusebius gueffing by thefe words, that I had 
conjedured what he was doing, anfwered me 
with a look fomewhat more ferious than that 
I had Ipoken to him with i 1 was indeed, Phi- 
laretus^ attentively enough confidering, fome
times my pidure, which the water prelents 
me with, and fometimes thelliadow, which 
the fun and I together caft upon the wa
ter : but (lays he, with a half fmile) I looked 
upon both thele, not with the eyes of a Nar- 
ciJfuSf (for that would make me much madder 
than he was) but with thofe of a Chriftian. 
For I was confidering, that one of the dif
ferences betwixt the law, and the golpel, might 
hot be ill reprefented by the difference betwixt 
a common looking-glals, and that afforded 
me by^this cryftal ftream: for though, both 
being fpecular bodies, I can fee my face in 
either; yet if my face be fpotted with dirt, or 
grown pale by reafon of the faintnefs ufual in 
fuch hot weather, a common looking-glafs will 
indeed difcover thofe things to me, but will 
not otherwife alfift me to remedy them : 
whereas, when I confult this ftream, if it lhew 
me any fpots in my face, it fupplies me with 
water to walh them off, and by its cooling 
and refrefhing waters, can relieve me from 
that faintnefs, that reduces me to look pale.

Thus the law, which is commonly, and 
which feems ' even by an Apoftle to be com
pared to a looking-glafs, lhews us indeed the 
pollutions of our fouls, and difeovers to us the 
effeds of out fpiritual languidnefs, and faint- 
nels i but the gofpel does not only do fo, but 
tells the embracers of it, by Saint John's 
mouth. If any man fin, loe have an advocate 
with the Father, Jefus Chrift the righteous, 
who is the propitiation for our fins, and whofe 
Hood cleanfes us from allfin. And the author 
of the fame golpel invites all thofe, that find 
themfelves tired and thirfty, 'to come unto him, 
and to be refrefhed.

By this time Lindamor, who was angling 
not very far off, perceiving us ftand together, 

as

DISCOURSE VI.
Upon the fight of one's fhadow caft upon the face 

of a river.

Th E fight of fome fifties playing to 
and fro upon the top of the water di

verted us from profecuting our conference, and 
drew us to apply our felves attentively to the 
catching of them, in which accordingly we 
fpent fome part of the morning; yet whilft 
we continued angling, not far from one ano
ther, we often caft our eyes (as is ufual in fuch
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as if we were engaged in fome difcourfe, laid 
by his rod a while, and came to liften to what 
he expefted he might learn from Eufebius; who 
paufing here, I put him in mind, that he had 
aifo menfioned to me the fight of his fhadow 
upon the face of the river, as another object of 
his contemplations, and that therefore my cu- 
riofity (wherein I knew Lindamor^ as foon as I 
Ihould acquaint him- with the occafion, would 
lhare) made me very defirous to know what 
thoughts had been fuggefted to him by a fub- 
jeft, that feemed fo flight and barren.

Since you wifi needs know, (replies Eufe- 
bais) I will confefs to you, that my thoughts 
were theologically enough employed, and 
therefore, left you Ihould think, I affe<ft to 

out of the pulpit, I will but fuccinftiy 
m^ntioTrfome of thofe various things, that this 
fhadow, as defpicable as you think it, fuggeft 
ted to me: but fince I was only entertaining 
and exciting my felf, not difcourfing with Na
tural ifts, or dilputing with Atheifts, I prefume 
you will not wonder, that I take the dodrine 
of the creation for granted, as it is acknow
ledged by Chriftians in general, and particu
larly by you.

I Was then confidering, that this fhadow, 
related to me, might in fome particulars be no 
unfit one of the univerfe in reference to God : 
and indeed, perhaps the world may without 
much extravagance be termed the fhadow of 
him, of whofe attributes, or perfeftions, it 

' exhibits to an attentive confiderer divers excel
lent imprefTes, and the refemblance may thus 
far be advanced : that as though it reprefents 
the fhape and out-fines of my body, which 
projedts it, yet it reprefents but them, and 
confequently this lhadow in reference to it is 
but a fuperficial and worthlefs thing; fo the 
worlds though it be not deftitute of feveral 
imprefTes, and as it were lineaments or features 
of the divine wifdom and power, yet, for all 
this, its reprefentations of the divine author of 
it are but very imperfedt, fuperficial, and dark, 
and the excellency of the adorable author of 
things keeps him infinitely above all the 
works, that he has made.

But to mention fome of the comparifons I 
took notice of: In the firft place we may con
fider, that I make this fhadow here without 

, taking the leaft pains to do lb, and with as
Pf. xxxiii. little toil God made the world : He fpake and 
I*- it was done -, he commanded^ and it flood faft^ 

(fays the Pfalmift, fpeaking of the creation.) 
Kiiah xl. And elfewhere the fcripture fays, Hsat the ever- 
^8 lafting God, the Lord^ the Creator of the ends 

of the earth fainteth not^ neither is weary ; and 
therefore that reft aferibed him on the feVenth 
day is to be underftood but a cefTation from 
creating, not a repofe from labour 1 for all dift 
proportions to the power of created agents 
are fo equally inconfiderable, in reference to 
one that is infinite, that omnipotence may 
make even the world without toil.

Secondly, To make this, fhadow, I nei
ther ufe nor need colours, nor pencil; I dig 
no quarries, nor fell no trees to perfedl this 
work, and employ no materials about it; as 
little had God any pre-exiftent matter to con- 
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trive into this vaft fabrick: our creed ipro- 
claims him the Creator of heaven and earth j 
the angel, that holds the book, in the Revela- Revel, x. 
tions, defcribes him refemblinglyand the A-^- 
poftle tells us, 'That through faith we under- Hebr. xi. 

Jtandy that the worlds were framed by the word^. 
of God i fo that things, which are feen, were 
not made of things, that do appear. And indeed 
it became an omnipotent architect, not to be 
beholden but to himfelf for his materials. He 
that calleth things, that are not, as though they 
were, makes them by calling them ; He brought 
forth light out of ddrknefs, by calling for light, 
and there was light; and he fpake it, and it 
was done, fays the Pfalmift: and the world 
was, if I may fo exprefs it, but the real echo 
of that produclive FIAT.

The next thing, I was confidering, was, 
that, to deftroy this lhadow, I needed neither 
fword, nor piftol, the withdrawing of my felf 
under the neighbouring trees being fufficient to 
make the fhadow difappear, and leave behind 
as little fhape of it, as if there never had been 
any. And thus, as the world could not have 
had a beginning, without having been pro
vided by God, fo for the continuance of the 
being it enjoys, it depends altogrther, and 
every moment, upon the will and pleafure of 
its firft author, of whom St. Paul tells us. 
That in him we, not only live, and move, but 
have our being', and to the fame purpofe I 
think one may alledge that place, where the 
fcripture fays of God, not only, that he has Nehemiali 
made heaven, the heaven of heavens with all vs- 
their hoft, the earth and all things that are 
thereon, the feas and all that is therein-, but 
adds, that he preferveth them all, as our tranf- 
lators Englifh it ; for in the Piebrew I remem
ber it is, vivifies them all, that is, fuftains 
them in that improper kind of fife, or that 
exiftence, which, whilft their nature lafts, be
longs unto it. So that if God fliould at any 
time withdraw his preferving influence, the ■ 
World would prefently relapfe, or vanilh into 
its firft nothing, as there are many notions of 
the mind fuch, as that of genus, and fpecies, 
which are fo the creatures of reafon, that they 
have no longer, an exiftence in the nature of 
things, than they are adlually upheld therein, 
by being atftually thought upon by fome intel- 
leftual being ; and God is fo the preferver of all 
his creatures, that one may fay of the reft, as 
the Pfalmift fpeaks of many of them. Where 
addreffing himfelf to God, he fays. Thou hideJlp^A. civ. 
thy face, they are troubled-, thou takefi away^9t'i'^- 
their breath, they die, and return to their duft -, 
thou fendeftforth thy fpirit, they are created, &c.

I Was alfo taking notice, (purfues Eufebius} 
that to produce what changes I pleafed, in all, 
or any part of this fliadow, I needed not em
ploy either emilTaries, or inftruments, nor fo 
much as roufe up my felf to any difficult ex
ertion of my own ftrength, fince, by only 
moving this or that part of my own body, I 
could change at pleafure, in the twinkling of an 
eye, the figure and pofture of what part of the 
fhadow I thought fit: and thus, when God 
had a mind to work thofe miracle?, we moft 
admire, as when at Jofhua'& prayer he flopped 
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the courfe of the fun, and at Hezekiah'’^, made 
him go back; we men are apt to imagine, that 
thefe prodigious effedls muft needs coft their 
author much, and that he muft ftrain his power, 
and be heceffitated to a troublefome exertion 
of his omnipotence, to be able to produce 
them: whereas to that divine agent, thofe 
things, that would be to all others impoffible, 
are fo far from being difficult, and the crea
tures have fo abfolute and continual a depen
dance on him, that it is as eafy for him to ef
fect the greateft alterations in them, as to re- 
folve to do fo. And even thofe miraculous 
changes of the courfe of nature, that do the 
moft aftonilh us, do fo naturally and necelfa- 
rily flow from the motions of his own will, that 
to decree, and to execute, (whether or no they 
require powers otherwife than notionally differ
ing) are alike eafy to him ; and that irrefift- 
able agent finds as little more difficulty to pro
duce the greateft changes among the crea
tures, than to produce the leaft, as I find it 
harder to move the whole arm of my ffia- 
dow, than to move its little finger. And this 
confideration (fubjoins Eufebius} might be, me
thought, confolatory enough to his church, 
who, by repofing an entire truft in her God, 
entitles her felf to the proteftion of him, that 
can as eafily produce changes in the world, as 
refolve on them, and can with the fame facility 
deftroy her and his greateft enemies, as decree 
their deftruiftion.

I Was alfo further confidering, (fays Eufe- 
iius} that though the little watry bodies, that 
make up this river, and confequently thofe, that 
glided along by me, were in a reftlefs motion, 
the hindmoft always urging on, and chafing 
thofe that were before them ; yet my ffiadow 
was as compleat and ftable upon the fugitive 
ftream, as if it had been projefted on the wa
ter of a pond, or rather as if all the parts of 
water, whereon it w’as vifible, had been fixt 
and movelefs; of which I made this applica
tion, that though we may fay with Solomon, in 
a larger fenfe than his, Tloat one generation goes, 
and another comes, the world being maintained 
by perpetual viciffitudes of generation and cor
ruption, yet the wifdom and providence of 
God does fo far confine the creatures to the 
cftabliflied laws of nature, that though vaft 
multitudes of individuals are always giving 
place to others, yet the particular creatures, 
which do at any time make up the world, do 
always exhibit the like picture of its divine ori
ginal.

But yet laftly, (fays Eufebius} I was con- 
fiJering too, that though this ffiadow have 
fome kind of refemblance to that, whofe ffia
dow it is, yet the pidlure is but very fuperfi
cial and obfcure ; and if we ffiould fuppofe, 
the fiffies, that inhabit this ftream, to be en
dued with reafon, they could even from Lin- 
damor‘’& ffiadow but colledl, that the original is 
a man, and not a brute ; but they could not 
hence make any difeovery of what manner of 
man he is, nor know any thing of his virtues, 
or his thoughts, or his intention, nor conle- 
quently have that notion of him, that I (pur- 
fues Eufebius, turning to him, and a little fmi-
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ling on him) do harbour and cherilh, who hav
ing the happinefs to converfe with him, have 
the opportunity and the juftice to admire him. 
Thus, where 1 formerly ventured to call the 
world God’s ftiadow, I did not forget, how 
imperfedl a pidlure a lhadow is wont to be : 
and though this dark reprefentation, that God 
has vouchfafed men of himfelf in the univerfe, 
be fufficient to convince 115, that it was not 
made by chance, but produced by a powerful 
and intelligent being ; the eternal power and 
God-head of the great ai^thor of nature, as 
the fcripture feems to teach us, being mani- 
fefted to attentive and rational Confiderers, in 
the vifible produiftions of his power and wif
dom ; yet how Ihort and di
muft they have of him, that ha 
thefe corporal inftruiftors ? j H 
glorious attributes are there, fo 
ledge we muft be beholdeni, 
ten, than his created word ’and how little will 
human intelleds, without revelation, difcover 
of that manifold wifdom of God, which the 
fcripture teaches us, ’That even to the angels it Ephef 
tnufl be made knovn by the church. And if thole 10. 
illuminated perfons, fuch as Mofes and Sr. Paul 
himfelf, who had both extraordinary revela
tions from God, and intimate communion with 
him, confefied, that in this life they faw him 
but darkly, and, as it were, in a glafs; fure 
the dim light of mere nature will give us but 
extremely imperfedt, and detracting ideas of 
him, whom the like limitednefs of our nature ’’ 
will allow us to know but very imperfectly, 
in heaven it felf; though, as we lhall there fee 
him face to face, our apprehenfive faculties 
will as well be enlarged, as the dazzling and 
ravilhing objedt be difclofed.

But, (fays Eufebius} though I forget, that 
I 3m not in the pulpit, I hope you remember, 
that I told you at firft, how little I pretended 
thefe kind of refledtions would endure a rigo
rous philofophical examen; and that I am not 
fo indilcreet, as to expect, that they Ihould 
work conviction in an infidel, though I hope 
they may excite good thoughts in a believer.

These laft words of our friend being not 
followed by any other; Lindamor, having 
waited a while to afeertain himfelf, that Eufe
bius had ended his difcourfe, began another, 
by faying:

I Perceive, Eufebius, with much more 
fatisfaCtion than furprizc, that the fame fubjedt, 
and at the fame time, did, as it was fit, fug
geft very differing confiderations to you and 

‘ me ; for whilft your lhadow afforded you the 
rife of fublime fpeculations, I was making but 
a moral refledtion upon mine : for taking no
tice, (continueshe,) that the lhade my body pro- 
jedled, near noon, was almoft as much fliortcr 
than it, as in the morning it was longer, 
prompted me to think, how foolifli it were for 
me, who know by fure ways of meafuring my 
own ftatyre, that it is moderate enough, not 
to be either proud of, or complained of, 
Ihould imagine, that I am either as tali as a gi
ant, or as low as a dwarf, becaufe I lee my 
lhadow either exceeding Jong, or extremely 
Ihort. And I was further confidering, purfues 

I Lindamor,
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Lindamor,. that if philofophers, as well as the 
vulgar, have lightly called fame or glory the* 
Jhadow of virtue, it would be as irrational to 
eftimate one’$ felf not by the teftimonies of 
one’s con/'cience, which is the authentick ftan- 
dard of intrinfick worth, but by the fickle 0- 
pinions of others, (which oftentimes flatter, 
and oftener detrad) but very ftldom give a 
juft and impartial eftimate of merit: the fame 
may have its increafe and decrements, whilft 
the perfon continues the fame, and lofts no
thing of fubftance with the lhadow. And for 
a man, that Ihould examine himfelf, and judge 
of himfelf by his own defigns, and actions, 
not other men’s words, to fuffer himfelf to be 

, puffed up by vulgar applaufe, or dejeded by 
tfamerited cenfures; were to miftake a lhadow 
fora ff3?idard.

natural proclivity of our minds to evil, which 
carries them downwards, as weight does our 
bodies, will fome tithe or other make us find 
hollow ground, where we prefume lo find it 
firm. He that to-day will go towards fih as 
far as he thinks he may, is in danger of going 
to-morrow further than he Ihould; and it is 
far more eafy for him to be fecure than to 
be fafe, that walks upon the brink of a pre
cipice. He was a wife man, that as foon as 
he had forbidden his fon to enter into the path 
of the wicked, and to go in the way of evil 
men, fubjoins, as the beft courfe to conform 
to the prefcription. Avoid it, pals not by it, 
turn from it, and pafs away. God’s indul
gence leaves us a latitude to comply with our 
infirmities, and necelfities, and to give us op
portunities of exercifing a pious jealoufy over 
our felvesj and of lhewing how much fear 
to offend him. But a wary Chriftian will fay 
in this cafe, as St, Paul did in almoft a like, 
all things are lawful for me, but all things 
are not expedient: and he muft often go fur
ther than he can with prudence, that will 
always go as far as he thinks he can with 
innocence.

DISCOURSE VII.
Llpon a fall bccajioned by coming too near the

river*s brink.

IT was not long after this, that Eugenius 
chancing to Ipy a little nodk, wnich feemed 
to promife him a more convenient ftation for 

his angling, he invited Lindamor to fhare the 
advantage with him,and began to walk thither- 
ivard along the river’s brink, which the abun
dant moifture of the waters, that glided by it, 
had adorn’d with a plealant verdure ; but he 

_ had not marched very far, when chancing to 
'tread on a place, where the courfe of the water 
had worn off the bank, and made it hollow 
underneath, he found the earth falter under 

. him, and could not hinder his feet from flip
ping down with the turf that betrayed him; 
nor could he have efcaped fo, had not his en
deavours to caft the weight of his body to
wards the bank been alfitted by Lindamorj 
who, though not fb near the brink as to be 
in danger, was not fo far off, but that he was 
able to catch hold of him, and to draw him to 
the firm land. The noife, that Lindamor made, 
when he faw his friend falling, quickly drew 
Eufebius and me thither; where, after I had a 
while made my felf merry with the difafter; 
I found to have been fo harmlefs; Eufebius 
(who arrived there a little later) afked him 
how he came to fall; and Eitgenius anfwering; 
that he thought he had trod upon firm ground, 
becaufe he faw the bank look to the vety 
fedge, as if it differed not ffom the reft of 
the field; which it terminated ; Eufebius took 
occafion from thence to tell him. You may 
from this take notice, that it is not fafe tra
velling upon the confines of what is lawful, 
and What is finful, no more than upon the bor
ders of two hoftile nations : When we fuppofe, 
that thus far we may go towards that which 
is finful; without committing it, we are wonf ’ 
with more boldnefs than tonfideratenefs to con
clude; that we need not fcruple to venture, 
or rather that we lhall run no Venture, 
having firm footing all the way. But it is Whether they be fo perfuaded themfelves) that 
much to be feared, that when we allow our the mind ought to deal with its affedions; aSl 
felves to come as far as the utmoft verge of Pharaoh would have dealt with the Jews- 
what is lawful; and tO do that, which, in the males, whom he thought it wife to deftroy 
tafuift’s language; is tantujU non to fin, the left they might, one day; grow up into a 

condition

DISCOURSE viii,
upon the good and mifchief that rivers do.

This dllcourfe being ended, we all, as 
it were, by common confent, applied 

our lelves again to profecute the Iport that 
had invited us to the river j bUt we had not 
angled very long, before we were difturbed 
by a loud and confufed noife, which we foon 
difeovered to proceed from a iHip, that; to
gether with fome barges, and other leffer boars; 
were, by the help of a favourable breath of 
wind, failing up the river towards London. 
The fight of thefe laden veffels, together with 
the profped of the Ihaines, which, (as it hap
pened in that place) feemed, in various wind
ings and meanders, wantonly to fly, and to 
purfue it lelf; this fight, I lay, together with 
the rich and flourilhing verdure, which the 
waters, in their paffage, bellowed upon all 
the lands, that were on either fide any thing 
near their banks, invited Eugenius to fall uporl 
the praifes of that excellent river, which not 
only imparts fertility and plefity here at home, 
by inriching all the places that have the ad
vantage to be near it; but helps to bring us 
home, whatever the retnoter parts of the world, 
^nd the Indies themfelves, whether eaft dr weft; 
have of rare or ufeful.

Lindamor, having both applauded dnd 
recruited thefe commendations. Methinks, fays 
he, that amongft other good things; where
with this river furnilh us, it may fupply us 
with a good argument againft thofe modern 
Stoicks, who are wont, with more eloquence 
than reafon, to declaim againft the paffions; 
and would fain perfuade others; (for I doubt

the mind ought to deal with its affedions;

males, whom he thought it wife to deftroy
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in a word, to make thoufands miferable, and 

^hofe it poflelTes moft of all, and thereby to 
bring credit to, if not alfo to forpafs, the fiftions 
of poets, and the fabulous ftories of romances. 

And as for the defire of excelling others, as 
great and noble things as it makes men under-* 
take, whilft it alpires only to a tranfcendency 
in virtue, and in goodnefs^ when th^t paf- 
fionate defire, by making men too greedy of 
fuperiority in fame and power, degenerates in
to ambition ; how many yices are uftiaUy fet 
at work by this one paffioii 1 The contempt of 
the laws, the violation of oaths, the renouncing 
of allegiance, the breach of leagues and.com- 
padts, the murder of one*s nea 
they be more nearly related to

• ail the other crimes and miferie 
to beget or attend civil wars, 
well as difmal produdions of t 
mour in a fubjedl. Nor does it lels mifehief 
when harboured in a prince’T'Bf&aftT'fbf fhe.. . .
undoing of his own people, the fubverfion of 
his neighbour’s ftates, the facking of cities, the 
flaughter of armies, the difpeopling of fome 
provinces, and the peopling of others with 
widows and orphans, are facrifices,that are more 
frequently offered up to ambition, than able 
to fatisfy it. For what can quench his thirft 
of rule and fame, or hinder the attempts, to 
which it ftimulates him, that can find in his 
heart to deffroy armies, and ruin provinces, 
only that he may be taken notice of to be able 
to do fo

Certainly (fubjoins Eufebius} he knew 
very well the frame of human fpirits, that faid 
by the pen of an Apoftle ; From ivhence comes James iv; 
vuars and bravslings among you? Come they not 
hence, even of your lujis that voar in your mem
bers. And I doubt not, whether plagues, wars 
and famines have done more mifehief to man
kind, than anger and ambition, and fome other 
inordinate paffions; for thefe do frequently 
bring upon men thofo publick and other fatal 
calamities, either as judgments, which they 
provoke God to inflift, or as evils, which as 
proper confoquents naturally flow from thofe 
mifohievous praiftices, to which unbridled paf
fions hurry the criminally unhapfiy perfons they 
liave enflaved.

Wherefore, (concludes Eufebius, call
ing his eyes upon IJndamor) as the ufefulnefs 
of a river hinders us not from making good 
the banks, and, if need be, making dams, 
to confine it within its limits, and prevent its 
inundations -, fo the ufefulnefs of the paffions 
Ihould not hinder us from watchfully employ
ing the methods and expedients afforded us by 
reafon and religion, to keep them within their 
due bounds, which they feldom overflow with
out lhewing, to our coft, that, as it is ob- 
forved of fire and water, they cannot be fo 
good fervants, but that they are worfe mailers.

DISCOURSE IX.
Upon the comparing of lands, feated at different 

dijlances from the river.

This laft difcourfe, to which the river 
had afforded the occafion, inviting me to 

furvey as much of it, as was within my view, a 
little
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condition to revolt from him. But, becaufe 
the palTions are (fometimes) mutinous, to wifli 
an apathy is as unkind to us, as it would be 
to our country, to wifti we had no rivers, be
caufe (fometimes) they do milchief, when great 
or fudden rain fwells them above their banks.

When I confider, (fays Eufebius'} that of 
the immaculate and divine lamb himfelf, it 
is recorded in the gofpel, that he looked round 
about, upon certainf ews, laith indignation^ be
ing grieved for the hardnefs of their hearts ; 
fo that two paffions are aferibed to Chrift 
himfelf in one verfe .* and when I confider 
too the indilferency (and confequently the 
innocence) of paffions in their own nature, 
and the ufe, that wife and virtuous perfons may 
make of them, I cannot think we ought to 
throw away (or fo much as wilh away) thofe 
inftruments of piety, which God and nature has 
put into our hands ; but am very well con
tent we fhould retain them, upon fuch con
ditions, as Abraham did thofe domefticks he 
bought with his money, whom, the Scripture 
tells us, he both circumcifed and kept as fervants.

But, (continues Eufebius} as I do not al- 
togetlier difallow Lindamor's, comparifon be
tween rivers and paffions, fo he muft give me 
leave to add this to it, tlut as rivers, when 
they over-flow, drown thofe grounds, and ruin 
thofe hulbandmen, which whilft they flowed 
calmly betwixt their banks, they fertilized and 
enriched j lb our paffions, (when they grow 
exorbitant and unruly) deftroy thofe virtues, 
to which they may be very ferviceable whilft 
they keep within their bounds.

Instances of this truth, (purfues Eufebi
us} are but too obvious. It is faid, that va
lour is anger’s whetftone j and our being coun
felled by the apoftle, to be angry and not to 

fin., argues that paffion not to be incompatible 
with innocence, whilft it is confined within 
the limits of moderation. But when once an
ger is boiled up into rage, or choler into an 
habitual fury, or appetite of revenge, it makes 
more havock in the world than beafts and 
inundation: the greateft part of thofe rivers 
of blood, that are fhed in battles, (though 
J'pilt by anger) do rather irritate than appeafe 
the unnatural thirft of that infatiate fury : the 
burning of cities, the finking of fleets, and the 
defolations of provinces, and of kingdoms, make 
but part of the tragick effects of this inhu
man paffion, when it once thoroughly poffeffes 
thofe, that wield feepters, and handle fwords.

I Will not tell Lindamor, that even that, 
nobleft and beft of paffions, love, as gentle and 
amiable as it appears, when once it comes to de
generate by growing unruly, or being mif- 
placed, is guilty of far more tragedies than 
thofe, that have the fortune to be afted on 
theatres, or to furnifli the writers of romances; 
and that which (perchance at firft) feems to be 
but an innocent love, being not duly watched, 
and regulated, may, in time, growtodilbbey, 
or deceive parents, to violate friendihips, to 
fend challenges, and figlix duels, to betray the 
honour of harmlefs virgins, and of the nobleft 
families, to rebel againft kings, procure the 
ruin of monarchies and commonwealths •, and, 
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little more attentively, gave me the oppor
tunity of taking notice of a manifeft difference 
betwixt the lands that lay near it, and thofe 
whofe fituation was remoter from it; and hav
ing acquainted Eufebius with what I had ob
ferved, which his own eyes could not but pre
fently bear witnefs to j One (fays he) that Ihould 
only confider how fwifcly this ftream runs along 
thefe flowery meadows, and how great a quan
tity of water pafles through them, and from 
them, towards the fea, would be apt to con
clude, that certainly thefe grounds retain none 
of the wa; re, which runs from them fo hafti- 
ly, and fo plentifully ; efpecially fince we can 
fee no channels, nor other manifeft inlets, and 
receptacles, that fhould divert and retain the 
fugitive, wa'er, fo that the grounds confining 
on the river muft be but little advantaged by 
its neighbourhood. But, (continues Eufebius} 
though thefe grounds have not any patent paf
lages, whereby to derive water and fatnefs 
from the river, and therefore muft fuffer the 
greateft part of it to run by them undiverted j 
yet ftill fome of the cherifhing and fertilizing 
moifture is from time to time foaked in by 
the neighbouring ground, and (perhaps by 
blind pores and crooked channels) fo difperfed 
thorough the whole fields, that they have there
by water, and in that vehicle fertility conveyed 
to them ; which you will not doubt, if you 
do but with me take notice, how much the 

.. lands, that lie on both fides near the <;ourfe of 
the river, are more verdant, and flouriftiing, 
and more rich, than thofe lefs happy grounds, 
to whom their remotenefs denies the advan
tage of fo improving a neighbourhood.

Thus (refumes Eufebius} many a pious per
lon, that is an affiduous attendant on the means 
of grace, and has a care to place himfelf, as it 
were, in the way, by which the ordinances of 
God, efpecially thofe of reading and expound
ing of the Scriptures, are wont freely and co- 
pioufly to flow, is (efpecially upon any fit of 
melancholy, or diftrefs of mind) apt to be ex
tremely difeouraged from profecuting that 
courfe of duties j and by looking upon the lit
tle, that he remembers of fo many excellent fer
mons as he has heard, he is often inclined to con
clude, not only he has loft all the good fermons, 
that he has heard already, but that at leaft for 

• fuch as he, there is little to be expefted from 
from them for the future.

But though to lofe fo much of a thing, fo 
precious as the dodlrine of falvation, be that, 
which is oftentimes a fault, and always an un- 
happinefs ; yet it is a far lefs mifehief to forget 
fermons than to forfake them ; the one may 
be but an effeft of weak memory, the other 
is that of a depraved will,' perverted by lazi- 
nefi, impatience, or fome greater fault. We 
Ihould fcarce allow it for a rational proceeding, 
if one in a confumption, or difentery, becaufe 
he grows not fat with feeding, fliould rcfolve to 
renounce eating and drinking.

But this (fays Eufebius} is not that, which 
I chiefly intended : for pious, but melancholy 
perfons, are oftentimes too partial againft them
felves, to be competent judges of their own 
eftate} they feem not to forget any fermon fo 
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much, as that charity fhould begin at home j 
and they are much more careful not to accufe 
any body wrongfully than themfelves: though 
they might remember, that in the eftimate of 
Chrift himfelf, all grounds are not equally 
fruitful, that are good ; fome bringing forth 
hundred, fome fixty, fome but thirty fold, 
and yet to all he vouchfafes the title of good. 
And though, as mad men, that have quite loft 
their wits, feldom or never complain of the 
want of them ; fo thofe, that have forfeited, 
or are devoid of grace, rarely bemoan them
felves of the weaknefs of it. And it is no mean 
fign of proficienty in piety, to be apt to deplore 
one’s unproficiency in piety. It is true, that 
preaching is not always, and I fear not fo much 
as often, the favour of life unto life-, the perverfe- 
nefs of the hearers making it but too Irequent- 
ly the favour of death unto death. But yet, fpeak
ing in the general, though it aggravate the 
fins committed in Ipite of it, yet it ufually 
hindefs many others from being committed j 
and he, that twice a week iS told of God, and 
duty, and heaven, and hell, has his confcience 
more awaked, than he, that never hears of any of 
thefe things. And if you but compare one of 
thefe defpondent Chriflians, we are confider
ing, with the carelefs' fenfualifts, that fly a 
rouzing fermon, as they Ihould do what it 
would deter them from; you will eafily difeern 
a fufficient difparity between them, to invite 
you to conclude, that the inftruftivenefs of 
preaching may, like the moifture of the river, 
be conveyed but by little and little at a time, 
and by unperceived paflages, and yet be able 
to impart fertility. For though much run by, 
yet commonly fomething will flick ; which we 
may fafely conclude, if though we can difcern 
it no other way, it difclofe it felf by the effefts. 
For it is not always to thofe, that nSmember the 
moft of them, that fermons do the moft good, 
as water retained in ponds makes not the bot
tom flourifhing, but the banks; and the effi
cacy of a fermon is better to be collcfted from 
the impreffion it has on the underftanding and 
affeftions, than from that it leaves on the me
mory : whether we retain the particulars faith
fully or no, and carry them home with us; yet 
if a fermon leave us devouter than it found us, 
if we go from God’s ordinances, with a love 
to them, and a relifh of them, and a purpofe 
to frequent them, we may be delpondents, but 
are not altogether non-proficients : that incor
ruptible feed, by which we are regenerated, be
ing once thrown into an honeft heart, may, as 
our Saviour intimates, grow up we know not 
well how, and though perhaps by infenfible 
degrees, yet at length attain maturity. To dif- 
patch, (concludes Eufebius} whether or no a 
man can orderly repeat all the particulars that 
compofed the fermon, it does him good, if it 
either makes him good, or keeps him fo j and 
its operation is to be eftimated, not fo much 
by what we remember, as by what we re- 
folve.

What you have been faying, (fubjoins 
Lindamor, when he perceived that Eufebius 
had done fpeaking, fuggefts to me a refleftion, 
that till now I did not dream of; and though

Ddd it

    
 



him-

men- 
thac 
And

Occasional Reflections. Sefl:. 4.
mortals have an opportunity to obtain forbid-* 
den things, they joyfully run away with them 
as the goods they aimed at, and when they 
fondly think they have caught, thtpl arc fo i 
and whilft tlwy imagine themfelves to carry 
away a booty, they become a prey : for that he 
is, in his judgment that never errs, who, what
ever he gets into the bargain, lofcs 
felf.

The Scripture (fubjoins Eufebius) 
tions, among other properties of vice, 
which it calls the deceitfulncfs of fin. 
the wife man tell us, that wine is a mocker j 
and it may be one of the reafons of thefe ex- 
preflions, that when we think our felves pof- 
fefled of a finful pleafure, we are indeed pofi 
fefled by it, as demoniacks are poflefied by 
the devil, who ferves many other finners, 
though lefs perceivedly, as he ferves witches, 
whom he gets the power to command, by 
fceming to obey them, and to comply with 
their criminal defires; and, if we compare 
this with what I was juft now obferving to 
you, on the occafion of the counterfeit fly, wo 
may add, that even when fin feems the kind- 
eft and moft obfequiousto us, and to anfwer, if 
not exceed our defires, our cafe may be but like 
the Canaanitifti general’s, who, though he had 
milk brought him by Jael inftead of the water 
he only requefted, was but thereby invited to judges ir. 
feep the fleep of deaths and to have his fears 29. 
more furpaifed than his defires had been.

But, (purfues Eufebius) this may fupply 
us with another refledion} for though this 
fifli feems to have devoured the hook and bait 
it fwallowed, yet in effeft it is taken thereby r 
fo the devil, when he had played the ferpent 
and the lion, when he had brought the Jews 
and Gentiles to confpire againft their common 
Siaviour, and had made Herod and Pilate 
friends, to make them joint enemies to Chrift, 
and when by thefe means he feemed to have 
obtained his end, by employing their hands to 
kill the forrhidableft of all his enemies; this 
purfued prey deftroyed thefeeming conqueror j 
and death appearing to fwallow the Lord 
of life was, if I may fo /peak, choaked by 
the attempt, fince he not only was quickly 
able to fay in the Apoftle’s triumphant lan
guage, O deaths where is thy fling ? O greeue^ 
where is thy •viblory ? but did by death conquer 15. 
him that bad the power of deaths that is., 
devil; nay, and made all his followers lb much 
fliarers in the, advantages of his eonqueft, as 

. by the fame way (which we are informed by 
the fame text) to deliver thofe, whom the reft- 
lefs fear of death perpetually kept from relifh- 
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it differ from that, wherewith ymi have been 
pleafed to entertain us, yet becaufe it is appli
cable to the fame purpofe, and occafioned by 
the lame river, I lhall without fcruple, though, 
after your difcourfe, not without blulhes, tell 
you, that it is this; I, among many others, that 
Jive near it, have often reforted in hot wea
ther to this river, to bathe my felf in it 5 and 
after what I have been hearing, I now begin 
to confider, that though incomparably the 
greater part of the river run by me, without 
doing me any good, and though when I went 
out of it, I carried away little or none of it 
with me j yet whilft I ftayed in it, that very 
ftream, whofe waters run lb faft away from 
me, wafhed and carried off whatever foulnefs 
it might find fticking to my Ikin j and be- 

, fides, not only cooled me, and refrelhed me, 
by allaying the intemperate heat, that difeom- 
pofed me, and made me faint, but alfo help
ed me to a good ftomach for fome while 
after.

Thus (refumes Lindamor) I have fome
times found, that a moving fermon, though it 
did not find me qualified to derive from it the 
advantages it queftionlefs afforded better audi
tors i and when I went from it, I found I had 
retained fo little of it, that It feemed to have 
almoft totally flipt out of my memory, yet the 
more inftruftive and pathetick paffages of it 
had that operation upon me, as to cleanfe the 
mind from fome of the impurities, it had con- 
grafted by converfing to and fro in a defiling 
world, without fuffering pollutions to ftay 
long, and fettle, where they began to be har
boured : and befides, I found that a courfe of 
fuch fermons, as I have been mentioning, did 
oftentimes (and if it had not been my own 
fault, would have always done fo) both allay 
thofe inordinate heats, that tempting objefts 
are but too apt to excite i refrelh my droop
ing fpirits, that continually needed to be re
vived, and raife in me an appetite to the means 
of grace, which are piety’s (and confequently 
the foul’s) true and improving aliments. So 
that, (concludes Lindamor) though I feldom 
Jet fermons do me all the good they may, and 
ftiould, yet I dare not forfake them, becaufe I 
forget them j fince it is to do a man fome 
good, to make him left bad than he was, and 
to give a value and inclination for the means 
of growing better than he is.

DISCOURSE X.
Upon a fifh*; running away with the bait.

This refleftion of Lindamor*s was foon 
followed by another of the fame gentle

man’s, who feeing many fifties rife one after 
another, and bite at Eugenius*^ bait, which he 
let them fc»metitnes run away with, that he 
might be the furer to be able to draw them up, 
as he afterwards did feveral of them ; See, (fays 
Lindamor, as one of the fifties had juft fwal
lowed the hook) how yonder filly filh, having 
at length feized the beloved bait he has been 
courting, pofts away with it as his obtained 
wifli, little dreaming of being himfelf taken. 
Thus (continues the fame Ipeaker) when greedy

DISCOURSE XI.
Upon a danger fpringing from an unfeafonabti- 

contejl with the Jleerfman.

Tnis difcourfe being ended, Eugeniuf 
who was looked upon by us all as the 

moft experienced as well as concerned angler 
among us, defcrying at a good diftance a place, 
which he judged more convenient for ourfport, 
than that we there were in, where the filh be
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gan to bite but flowly he invited the com
pany to this new ftation: but when we Were 
come thither, finding in a fhort time, that ei
ther it was ill ftbeked with filh, or that the 
feafon of their biting in the places thereabouts 
was over, he thought it concerned him to pro
vide us fome better place. And accordingly, 
whilft we were yet, by the pleafure of mutual 
converfation,’ endeavouring to keep the filhes 
fullennefs from proving an exercife to our 
patience, he walked along the river, till he 
lighted upon a youth, that by his habit feem
ed to belong to fome boat or other veffel j and 
having inquired of him, whether he could not 
be our guide to fome place where the fifh 
wouldbite quick,he replied, that heeafily could, 
if we would take the trouble of coming to a place 
on the other fide of the river, which his ma- 
fter, who was a filher-man, had baited over 
jiight, and would queftionlefs let us make ufe 
of for a fmall gratification. Eugenius^ being 
very well content, called away the company, 
which were led by the youth to a boat belong
ing to his mafter 5 into which being entered, 
the old man, who was owner of the boat, 
hoifted up fails, and began to fteer the boat 
with one of his oars, to a place he fhewed us 
at a good diftance off j but did it fo unfkil- 
fully, that fince a mariner of his age could fcarce 
miftake fo grofly for want of experience in the 
river, we began to fufpeft, that he had too 
plentifully tafted a far ftronger liquor than that 
which was the feene of his trade: and as the 
old man was half dnink, fo the youth appeared 
to be a mere novice, both which we had quick
ly occafion to take notice of. For fome clouds 
that were gathering out of the fea, pafling 
over our veffel, raifed in their paffage, as is 
ufual enough, a temporary wind, that to 
fuch a flight boat as ours Was might almoft 
pafs for a kind of ftorm : for then the old 
man gave his direftions fo ill, ahd the youth 
was fo little able to execute them punftually, 
that two of the company, offended at their un- 
fkilfuinels, began by angry and unfeafonable 
expoftulations and clamours to cohfound the 
already difordered boat-man; and being got 
up, with no fmall hazard to the boat, they 
would perchance, by crofting the watermen in 
their endeavours, have made it mifearry, had 
not Lindamor, whofe travels had made him 
well acquainted with fuch cafes, earneftly re
quefted them to fit ftill, and let the watermen 
do their own work as well as they couldj affirm
ing, that he had feen more than one of thole 
eafily over-fet boats caft away, by the confufed 
and difagreeing endeavours of the watermen 
and paffengers to preferve it. This counfel 
was thought very reafonable, fince the greater 
the wind was, and the lefs the fteerman’s dex- . 
terity, the more neceffary it appeared, that 
we Ihould 'be orderly and quiet, and by lean
ing our bodies fometimes one way, and fome
times another, as occafion required, do what 
in us lay to keep the veffel upright: and here
in we were fo profperous, that fooo after the 
cloud was paffed, and the Ihower it brought 
with it was over, the wind grew moderate 
enough to allow ns to make fome calm re.-
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flections on what had happened. This jLi'nJa- 
mor, from the thanks that were given him for 
his advice, took occafion to do in thefe terms: 
Since ftatefmen and philofophers are wont to 
compare a commonwealth to a fliip, I hope 
the refledion fnggefted to us by what had jiift 
now happened, will be the eafier pardoned. 
The fkill of ruling nations is an art no lefs 
difficult than noble j for whereas ftatuaries, 
mafons, carpenters, and other artificers 
work upon inanimate materials^ a ruler muft 
manage free agents, who may have each of 
them interefts or defigns of their own, diftind 
from thofe of the prince, and many times re
pugnant to them t and the prizes, that are con
tended for in government, either are, or 
(which is in our cafe all one) are thought, fo 
valuable, and the concurrents are fo concerned, 
and confequently fd induftrious to drive on each 
his own defign, that without mentioning any 
of thofe many other things, which make good 
government difficult, thefe alone may fuffice 
to make it more our trouble than our wonder, 
that the rulers of ftates and commonwealths 
ihould oftentimes mif-govern them. But the 
publick infelicities of declining ftates are nqf 
always wholly due to the imprudence of the' 
ruler, but oftentimes thofe, that moft refent 
fuch imprudency, even by thofe very relent-* 
ments incrcafe the publick diforders they ap
pear lb much troubled at ; and it may be a que
ftion, whether it be more prejudicial to common
wealths, to have rulers, that are mean ftatefmen, 
than to have a multitude of fubjeds, that think 
themfelves to be wife ones, and arc forward to 
cenfure what is done by their magiftrates, ci-* 
ther becaufe it is done by their fuperiours, or 
becaufe it is not done by themfelves.

Yet it may well be doubted, (faysAa^r- 
nius) whether the reverence and fubmiffion we 
owe to fenates, or princes extend to our very 
reafons, and our inward thouglits; for the 
right, and the fkill to govern, are two very 
diftind things j nor does the one confer the 
other. A crown, how precious foever, adorq^ 
but the outfide of the head, without enriching 
the infide; and its fplendour will fcarce dazzle 
a wife beholder’s eyes, though it but too 
often does theirs that wear it. No, the tribu
nal of reafon has a jurifdidion, that reaches to 
thrones themfelves j and what you well obfer-* 
ved juft now, concerning the difficulty of a- 
voiding faults in government, will, I prefume, 
make you think it cxcufable, if I confefs, that 
I think fovereigns do now and then do, what' 
you confefs it is fo hard for them to avoid do
ing J nor is it more a breach of loyalty, not to 
think a weak govemour a prudent one, than 
not to think him tall, or ftraight, or fharp* 
fighted, if nature have made him low, or 
crooked, or purblind. A fenate or a mo
narch may indeed command my life and for
tune ; but as for my opinions, whether of per
fons, or things, I cannot in moft cafes com
mand them my felf, but muft fuffer them to 
be fuch, as the nature of the things I judge of 
requires; and therefore, the thinking all things 
done with wifdom, that are done by men in 
power, is too great an impoffibility to bp a
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may often think that imprudent, whilft they 
confider it only in it felf, which its congruity 
to the reft of the prince’s defigns may make 
politick enough ; and a private whifper, or the 
intimation from an unfufpedled fpy,’^oran in
tercepted letter, or divers other things unper
ceived, and perhaps undreamt of, by thofe, 
that are not of the ftate-cabal, may make it ' 
wife to do feveral things, which’to thofe, that 
look only at the adlions, without knowing the 
motives, may appear unpolitick, and would 
indeed be fo, were it not for thefe reafons, 
which yet ought to be as Jittle divulged as dif
obeyed. So that the people’s forwardnefs to 
quarrel with the tranfadions of their prince, is . 
ufually compounded of pride and ignorance, 
and is moll incident to thofe, that do not fuf- 
ficiently underftand either ftate-affairs or them
felves ; and whilft they judge upon incompe
tent information, even when their fuperiours are 
in the fault, they maybe fo, forcenfuring them.

I muft not now difpute, (fays Eufebius) whe
ther fuch as you, gentlemen, whom their con
ditions, parts and opportunities qualify to dif
cern the interefts and defigns of princes, may 
not be allowed to judge of their counfels, and 
fee their errors; as our late aftronomers, be
ing alfifted with good glaffes, are allowed to 
tell us, that they difcern fpots even in the fun 
it felf. But, certainly, the ambition of pragma
tical inferiours to make themfelves ftatefmen, 
upon pretence, that thofe, who fit at the helm, 
do not govern it as wifely as thefe would do, 
if they were in the fame places, is a fault no 
lefs prejudical to any ftate, than epidemical in 
fome of them. For whilft the goverment is 
thus decried, the fame difadvantageous repre- 
fentations embolden ftrangers and foreigners 
m attempt the fubverfion of a ftate, and make 
the defpondent fubjefls defpair of preferving 
it; little confidering, that there are fcarce ever 
any imprudences in a government, that can 
prove any thing near fo prejudicial to the ge
nerality of'the fubjedls, as would the fubverfion 
of it, whether by foreign conqueft, or by in- 
teftine jars ; fuch changes feldom doing lefs 
than erttail upon unhappy countries the fears 
and mifchiefs of war. And that though it be 
granted, that the right of governing does not 
confer the Ikill, yet it is much better to flick 
to the former, than oppofe or defert it, be
caufe it wants the latter: for a right to a crown, 
is that, which for the moft part manifeftly be
longs but to pne, and is feldom plaufibly pre
tended to by above two or three ; whereas the 
fkill to govern is fo undetermined, and fo un
certain a thing, that men’s innate pride and

duty; and befides, it would leffen the merit of 
obedience, which otherwife would not appear 
to be paid to the authority of the megiftrate, 
fince we readily obey the injundlions of lawyers 
and phyficians, as Jong as we think them pru
dently framed for our good, though we ac
knowledge not thefe perfons to have any right 
to command us.

But though (continues Eugenius} I take 
reafon to be fo fuprcme a thing, that as even 
the greateft prince’s actions Ihould be regulated 
by it, fo they may be judged by it; yet I al
low lawful authority a jurifdiCtion over my 
aiftions, that I deny it over my opinions: and 

• though I can obey the orders, that have the 
imprtffcs of wifdom, as well as the ftamp of 
authoiity, with more hope and alacrity, yet I 
can obey thofe, wherein I think power is un
guided by prudence, with no lefs punCtualnefs 
and fidelity. I would not refill a magi Urate, 
when I cannot efteem him ; and though I dare 
difcern folly even in the greateft princes, yet 
I can reverence authority in the weakeft.

I Know Eugenius too well (lays Lindamor) 
not to believe him. But though I confefs, that 
to do what you fay, is to do much, and to 
do that, which I fear is not ufually done ; yet 
methinks it were well if we did fomewhat 
more. For whereas moft human adlions, efpe- 
ciaJly about matters political, are attended with 
great variety of circumftances, according to 
fome or other of which, they may be differingly 
confidered, and eftimated ; as it is not very 

.difficult to make many, if not moft aChions 
appear politick or unwife, according as they 
are cloathed with thofe of their circumftances, 
that may be applied to excufe them, or with 
thofe, that are fit to difcommend them ; fo I 
would take a care to put the favourableft con- 
ftrudlions on thofe publick counfels, that are ca
pable of more conftrudlions than one, and ufe the 
parents of my country, as Noah's two dutiful 
children did their diftempered father, whofe na- 
kednels when they had once difeovered, they 
covered too; and that in fuch away, as lhewed 
they were unwilling to fee more of it, than was 
neceffary to enable them to hide it. And I 
lay this, (cont\m\&s Lindamor) with relation to 
Eugenius^ and fuch as he; for as to the vul
gar, who yet make up the far greateft and 
loudeft part of thofe, that would intrude them
felves into ftate-affairs, upon the pretence of 

* their being ill managed by their fuperiours ; I
•cannot but think, that whatever the courfe of 
affairs be, thefe cannot but be incompetent 
judges of their being politick, or the con
trary. For to judge of things barely by fuccefs, 
were fomewhat to forget, that there is a fuprem,e . folf-lovt wbuld incline almoft every man to 
and abfolute difpofer of events, and has been' a ' claim it for himfelf, efpecially, fince by chal- 
praiftice always rejedled by the wife, as both . lenging that, he might put for no lefs than fo- 
difeouraging wifdom, and affronting it. Andas 
for the counfels, by which indeed the prudence 
or imprudence of publick adlions is to be efti
mated, the vulgar is rarely admitted to have 
fuch a profpeft into the true ftate of affairs, as 
is requifite to enable them to judge of the ex
pedience or unadvifednefs of them, being un
acquainted with the frame and motives of the 
I rincc’s counfels and defigns. Ordinary men

vereignty. And in a ftate thus abandoned to 
the craftieft or the ftrongeft, there would ne
ver want difturbingviciflitude of governments, 
as as governours, fince whoever could 
get intereft enough in the foldiery, or the mul
titude, would quickly devife and impofe fuch 
a frame of government, as may put the ma
nagement of affairs into his and his party’s 
hands, and give them the authority, that have 

the
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the power.. But (refumes Eufebius) I muft re- fire to keep Eugenius from making any reply, 

have begot fome difpute, made me forward 
to divert the difcourfe, by inviting the com
pany to take notice of a black cloud, that was 
coming towards us; which foon after, in its 
paffage under the fun, interpofed betwixt our 
fight and that glorioufeft object of it. Linda
mor then having a while attentively enough 
confidered it, took thence an occafion to fay. 
This cloud, gentlemen, whenfoever it fhall fall 
down in rain, will fufficiently fliew, that it 
was before but water, which whilft it lay min
gled with the reft of the river. Or fea, whence 
it is exhaled, may be fuppofed as clear and 
limpid as any of the reft ; but now that the 
fun has by its powerful beams elevated this 
water in the form of vapours, and drawn it 
near it felf, we fee, itcompofes a cloud, which 
does no longer receive or tranfmit the light, 
but robs the earth ®f it, and eclipfes the fun

member, that not politicks, but divinity is my • which on fuch an occafion might, perchance, 
profeffion, and therefore without enlarging up
on the confufion that is inevitable in a ftate, 
where thp right of governing being not heed
ed, or at leaft not afcertained, every man 
would pretend to counfel or command, and 
none would think himfelf bound to obey ; I 
lhall only mind you, that magiftracy having 
been inftitutcd by God for the good of man
kind, we may in obeying our lawful magi- 

.Hrates, though perhaps lefs wife than we could 
wifh them, not only participate the advantages 
naturally accruing from obedience to fuperiours, 
but divers peculiar bleffings, that God often
times vouchfafes to our obedience to his vice
gerents, and his inftitutions. Let fubjedls 
therefore (fays Eufebius) wifh for wife princes, 
but fubmit to thofe, the providence of God, 
and the laws of their country, may have given 
them ; let us, if by any juft way we be called 
to it, affift a prince with the wifeft counfels we that raifed it; and fometimes too produces 
can; if not, let us affift him to make the beft 
of the unwife counfels he has taken, without 
adding our fadlioufnefs or our paffions to his 
milgovernment; remembering, that, at leaft in 
my opinion, to the happinefs of a common
wealth it is not only requifite, that the prince 
know how to command well, but that the fub
jedls obey well -, and that even weak counfels, 
faithfully affifted, and as much as may be rec
tified or repaired by thofe, that are to execute

’’ them, may lefs prejudice the publick, than the 
forward and jarring endeavours of men, that 
perhaps would be wifer rulers, if they had d 
right to be fo. It may be (continues Eufebius) 
that affedion and diligence in the publick fer
vice may, in fpite of the government’s mif 
carriages, prevent, or at leaft retard and leflen, 
the ruin of the ftate. But however, (concludes 
he) it will be no fmall fatisfadlion to an honefl 
man, and a loyal fubjedl, not to be confcious 
to himfelf of having contributed to the pub
lick calamities, either by his own provocations, 
or his fadlious indignation at the prince’s faults. 
If a man have done his utmoft to hinder the 
ruin he comes to be involved in, the publick 
calamity will be far lighter to him, being not 
clogged by private guilt; and he will fupport 
lhe misfortune of it with far the lefs trouble, 
if he be to fupport nothing elfe. Nay, fince 
the fervice we do to whatever prince is riglit- 
fully let over us, upon the fcore of his being 
God’s vicegerent, is ultimately direfted to 
that fupreme, and, as the fcripture calls him, 
only potentate, whofe magnificence is as inex- 
haufted as his treafure ; we may lafely expeft, 
that whatever prejudice we here fuftain upon 
the account of the prince’s commands, will 
hereafter be advantageoufly confidered to us in 
the reward of our obedience.

DISCOURSE XII.
Upon clouds riftng out of the fea^ and falling 

down in rain not brackijh.

This difcourfe had already lafted fo long, 
that as well my unwillingnefs, that one 

theme fliould detain us any longer, as my de- 
VoL. II.

difmal ftorms of rain, and wind, and hail. 
Thus (purfuesZ/W<?»j6'r) there are many, who 
while they continued in a low and private for
tune, were as blamelefs as others; and yet, 
when by a peculiar vouchfafement of provi
dence, they are railed from that humble ftate 
to a confpicuous height, they feem to have as 
much changed their nature as their fortune ; 
they grow as much worfe than meaner men, 
as their condition is better than that of fuch ; 
and the principal things, by which they make 
their exaltation be taken notice of, ar6, the pre
judice they do to their inferiours, and the ingra
titude they excufe towards that monarch of the 
world, that railed them above others. Of fo per
verting a nature is fo high a fiation, that the 
gaining of an earthly .crown is very far from 
being a furtherance to the acquiring of an hea
venly one; and many, whom an humble condi
tion of life kept as innocent as lowly, are, by the 
higheft advancement in point of fortune, im
paired in point of morality; and thefe fupreme 
dignities, which the ambitious world fo fondly 
courts and envies, do fo often manifeft thofe,thac 
have attained them, to be unworthy of them.

I Know not whether Eugenius imagined, 
that Lindamor did in this difcourfe make Ibme 
little refledion upon what we had lately faid 
on the behalf of princes: but I afterwards fuf. 
pefted, that it was partly to reply to this ob- 
lervation, as well as entertain the company 
with a new one, that he fubjoined ; as this 
cloud has furnilhed Lindamor with one reflec
tion, fo that, which lately brought us the 
Ihower of rain, whofe marks are yet .upon 
our hats, may fupply us with another, which 
may fliew, that themes of this nature are ap
plicable to very differing purpofes, according 
as one or the other of their circumftances hap
pens to be confidered and employed: for as 
far (purfues he) as we can judge by the neigh
bourhood of the fea, and by that cloud’s 
being driven hither by a wind blowing»thence, 
it confifted of the fea-water raifed in the 
form of vapours. But though the water of 
the ocean is fait and brackilh, unpleafant and. 
unwholefome, whilft it lies there unelevated ;
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his crown, keep the greateft part of pofterity 
from taking notice of any thing in him, but 
an obligingnefs proportionate to his greatnefs ; 
yet I find in fome ancient writers, to whom 
truth was more dear than even this favourite of 
mankind, that before became to that fupreme 
pitch of human dignity, his courfe of life did 
not promife the Roman world the happinefs 
it derived from his government; his life, be
fore he came to be Emperor, having not 
been fo free from blemifhes of luft and blood : 
but that I may,, in writing his charadler, in
vert what the Rom^ hiftorian faid of one of 
his predeceflbrs, and fay, that Tiius had been 
thought indignus imperia, nifi impcrajjet. And, 
without going as far as Rome, our own hiftory 
affords us a Henry the fifth, who, before he 
came to the kingdom, was foarcc thought 
worthy to live in it, and did fo degrade him
felf to the pradtices of the meaneft malefadlors, 
that a judge, that was then his father’s fub- 
jedl, was fain to ufe him at that rate ; and yet 
this prince, as foon as he had feated himfelf 
in the throne, did as fuddenly, as if the place 
it felf had fome fecret virtue to improve thofe 
it admitted, behave himfelf as a perfon wor
thy of it and not only conquered France, 
but, which was a nobler, as well as a more 
difficult vidtory, his own refentments too, by 
preferring that judge, when king, that had 
imprifoned him, when prince; and evincing 
by fo memorable an adlion, that he preferred , 
virtue above himfelf, and renouncing the plea
fure of revenge, he fcrupled not to promote 
one, whom he could hot commend without con
demning himfelfi were it not, that in this 
prince, according to what I was faying, the 
king was become another man than the fub- 
jedf. And perhaps, (concludes Eugenius, a 
l|ittle fmiling) I could proceed to give you 
other examples enough to keep it from being 
improbable, that one main reafon, why there 
are but few good princes, is, becaufe there 
are but few, princes ; were it not, that I fee the 
waterman prepare to land us. And in effedf, 
we are now come fo near the pl^cc, where the 
fifhermap defigned to fet usafhore, that whe
ther or no Lindamor had a mind to return any 
thing to what Eugenius had laid, it would 
then have appeared unfeafonable, either to re
fume the debate, or profecute the difcourfe.»

DISCOURSE XIII.
Upon drawing the boat to the fiore.

WHEN we were now come to the'place, 
where we were to be landed, left the 

boat Ihould be carried away by the ftream be
fore we could ftep alhore, the owner of it 
reached out his long pole, ^nd by means of 
'the crook, taking faft hold of the bank, he 
drew the pole towards him with all his might, 
and thereby brought the boat to ftiore. This 
endeavour of the water-man’s, and the effedt 
of if, inviting Eufebius to fmile a little, gave 
me the curiofity, as foon as we were landed, 
to inquire, why he did fo. It is almoft as or- 
dipary, (anfwers Eufebius} for men to think 

themfelves
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yet that water, which h;is the advantage of be
ing railed to the fecond region of the air, ap- 
pearsj when it is turned into rain, to have left 
all its brackifhnefs behind it, and proves both 
wholefome for men’s bodies, and fertilizing to 
their fields.

Thus (continues Eugenius} we fometimes 
fee, that men, who in a private condition 
were fubjecl to divers vices, diveft them, when 
they are advanced to the honour of putting 
on royal robes; as filk-worms leave their hufks 
behind them, when by acquiring wings they 
turn info (a nobler fort of creatures) flying 
animals. As moft men change, fo fome im
prove their minds with their condition, and 
feem to have mifbehaved themfelves in a low
er ftation i but becaufe they were born to a 
higher, and were, whilft beneath it, detained 
out of their proper fphere. And indeed, as a 
throne expofes thofe, that fit on it to peculiar 
temptations to vice, fo does it afford them pe
culiar engagements to virtue ; as fo elevated a 
ftation is apt to make men giddy, fo is it proper 
to make them circumlpe<ff, by letting them lee, 
that all the world fees them ; the fublimity of 
fuch a condition would make any foul, that is 
not very mean, delpife many mean things, that 
too often prevail upon inferiour perfons. If 
princes have any fenfe of lhame and honour, 
it will be a great curb to them, to confider, 
that, as there are too many eyes upbn them to 
let their vices be fecret, fo their faults can as 
little efcape cenfure as difeovery ; and men will 
be the more fevere to their reputations, becaufe 
it is the only thing, wherein fubjedls can punilh 
their fovereigns. If they have any thing of 
generofity in their natures, their very condi
tion, by placing them above other objedls, will 
make them afpire to glory; and that is a mi- 
ftrefs, that even monarchs cannot fuccefs- 
fully court, but with great and good adlions. 
And if they l^ve withal a fenle of piety, they 
cannot but in gratitude to him, whofe vice
gerents they are, endeavour to promote his in
terefts, that made them lb; and fo make them
felves as like him as they can, in his other at
tributes of clemency, juftice, and bounty, as 
he has vouchfafed to make them in his power 
and authority. And befides, that the adlual 
poffelfion of an earthly crown leaves them no
thing worth afpiring to, but a heavenly one ; 
the confideration of the great advantages they 
have above other men of doing good, and 
the eXemplarinefs and influence as well of their 
vices as of their virtues, will make them trem
ble at the thoughts of the account they muft' 
one day render of fo many thoufands, perhaps 
of fo many millions (of fubjedls) committed 

. to their charge ; if, as they are fure it will be 
a great one, they lhall not make it a good one. 
Nor (purfucs Eugenius} is hiftory altogether 
unfurnilhed with examples of thofe, whom a 

I Sara. X. throne has as well improved as dignified. Saul 
6, <>. was not the only perfon, who, when he was 

created-king, had another fpirit, and became 
another man. That Titus, who was the head 
of it, was juftly llyled the darling of mankind, 
though his virtue and nobleoefs did, more than
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themfelves wifer than God, as it is impoffible 
for them really to be fo. Thofe, that ftudy 
nothing but to obtain their ends, and that 
fcruple at nothing they judge conducive to 
them, do oftentimes lay their defigns and 
plots with fo much artifice and fubtiity, that 
they do not doubt, that, whatever may be
come of God’s defigns, and of his promifes, 
and threats, thofe, which themfelves have laid 
fo politickly, chnnot but fucceed. And even 
pious and well-meaning perfons, that have the 
opportunity to difcern the politick ways, that 
thefe men take to compafs their ends, are of
tentimes tempted to needlefs fears, that di
vine providence will be puzzled and diftrcffed 
by them j and to think, that, for reafons fecret, 
though juft, providence may be put by thefe 
men’s craft to play an after-game in the world 
to come. But in fuch cafes, it often fares with 
thefe grand defigners, as it did juft now with 
our water-man : he had faftened his grapling- 
iron to the ftiore, and putting to his utmoft 
ftrength, did fo forcibly endeavor to draw it 
towards him, that one, that did not know that 
the. ftiore was fixt, might expect this lufty 
fellow’s endeavours capable to put into mo
tion whatever he fo forcibly drew towards 
him : but the ftiore being fixt, and immove
able, inftead of making that come to him, 
his very {trainings drew him and his boat to 
that. Thus the contrivers of the proud pile 
of Babel, whereby they meant (not as moft 
imagine, to fecure themfelves againft a fecond 
flood; the text being filent as to that aim, 
and a plain being a very improper place for 
fuch a purpofe, but) to make themfelves a 
name, and prevent difperfion ; thefe ambi
tious contrivers, who had laid their plot fo 
hopefully, that they had engaged no lefs than 
mankind, and who probably had defigns as 
raifed as their intended fabrick, fince thofe ex
preffions of him, that knew their hearts, {And 

Gen. xi. ^ggin to and now nothing will be
rejirained from them, which they have imagined 
to do) feemed, methinks, to warrant my con- 
jeduring, that thofe had defigns very afpiring, 
that intended but to make a rife to their fear
ing flight of a tower, whofe top fhould reach 
unto heaven. But the policy of thefe ambiti
ous builders being contrary to the charitable 
decree of God, to have the earth peopled, he 
made ufe of that very confpiracy, that brought 
them together, to efed that, which they con- 
fpired to prevent; fo that now the remoteft 
parts of the inhabited world are but the co
lonies of Babel, whofe feattered architeds have 
indeed made themfelves a name, but upon a 
quite contrary account than they intended or 
fxpeded. Thus the purblind envy of fofeph'i 
brethren, having made them refolve to pre-, 
vent his future dreams of fuperlority over them, 
made them think, that, by felling him for a 
flave, they had taken fufficient order he fliould 
never come to be tfeeir mafter. And yet we 
fee, that Jcfeph's being fold into Egypt was 
madeufeof by the wife orderer of human affairs, 
to make him in cffed Lord of that rich and 
populous kingdom, and thereby, of his envious 
brethren, Pharaoh'^ dreams having advantage-
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oufly made him amends for the hardftilps his 
own had expofed him to. So lheproud favourite 
of y^/>^7/arraj’,qufeftionlefe, thought hecould fearce 
mils his ends, when, by the counfel of his 
friends, and, as he fondly thought, of his god.s 
too, he provided for Mordecai that fatal gib
bet, which probably he might have efcaped, 
if he had not ereded it. Thus the high prieft, 
and the fanhedrim of the Jews, feemed to act 
with much policy, though no juftice, when 
they refolved uport the death of our Saviour j 
left, as the Gofpel tells us, the Romans fhould 
come and deftroy their temple, and nation 5 
which, whether indeed it did not rather pro
cure, than divert the coming of the Romans, 

•the church-hiftoiy can inform you. Nay, the 
old ferpent himfelf, that arch-politician, that 
was the inftrudor of thofe others I have been 
naming, even in his chiefeft mafter-piecc, 
found himfelf the moft over-matched by him, 
to whom the Scripture aferibes the taking of 
the wife in their own craftinefs. For, queftion- 
lefs, he highly applauded his own fubtiity, and 
feemed to have taken the diredeft, and moft 
profperous way to his impious ends, that could 
be devifed ; when, having made Herod and 
Pilate friends, upon fuch terms, that the Lamb 
of God fhould fe the vidim of their new con
federacy, he had engaged both Jews and Gen
tiles in a ruinous and tragick confpiracy, to 
kill the prifice of life, and, by that unparal
lelled crime, at once deftroy the devil’s chief 
enemy, and make God their’s. And yet the 
event has fufficiently manifefted, that the A- 
poftle might well affirm, that Chrift, by his 
death, deftroyed him, that had the empire of 
death, the devil; and that Satan’s kingdom 
never received fo deadly a wound, as that 
which pierced our crucified Saviour’s fide. 
Wherefore, in fhort, (concludes Eufebius) the 
decrees of providence are too folid and fixed, 
to have violence qffered them by human at
tempts, how Ijjecious foever they be j and thofe, 
that think to bring God to their bent, will 
find, at long running, that they have to do 
with one, whofe power and wifdom are fo 
over-ruling, that not only he can frufttate their 
utmoft endeavours, but make thofe Very en
deavours fruftratc themfelves, and employ 
men’s fubtileft policies, to accomplifh thofe 
very things they were defigned to defeat.

DISCOURSE XIV,
Upon catching ftore of fijh, at a baited place.•

As foon as we were come to the place the 
fifherman fold us of, we found it as 

plentifully ftored with filh, as he had foretold 
us i and caught more in fome few minutes, 
than we had taken in a whole hour before: . 
but we did not hilf fo much marvel at this, as 
we were pleafed with it, becaufe the fifher- 
man informed us, that he had liberally baited 
the place over-night with corn, as well as 
worms. Whilft this pleafant exercife lafted, 
Eufebius, marking how great a refort of fifties 
there was in that place, and how faft we drew 
them up, upon comparing what he law hap
pen with the occafion of it, thus acquainted 

us
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the work of the Lord ; for as much as you know, 
that your labour is not in vain in the Lord.
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us with the thoughts thereby fuggefted to h’m. 
Thofe (fays he) that yefterday in the evening 
might fee this man (pointing at the fiflierman) 
throw in his baits by handfuls into this place, 
and then depart, as minding them no more, 
were probably, if they knew not his defign, 
and the cuftom of filhers, tempted to think 
him a wafteful prodigal, or, at beft, a ventu
rous fool, to bury his corn in the river, and 
throw his baits to be caught up by filhes, that, 
for aught he knew, would never come back to 
thank their hoft. But thofe, that know (what 
we now find) ■ how profitable a courfe this is 
wont to prove, would, inftead of thinking fuch 
a practice a piece of folly, look upon it as a 
piece of providence: for though he be fure not 
to recover, in kind, the things he caft upon 
the waters, yet fuch a lofs is wont to prove very 
gainful unto him, whilft he lofes but a grain 
of corn, or a worm, to obtain filhes of far 
more value. Thus, though the purblind world 
may think a liberal alms-giver, or a generous 
confelTor, a fool, or a prodigal, whilft they 
only confider him as one, that throws away 
what he has in prefent polfeflion, and feems 
not fo much as to hope for the recovery of the 
lame goods, or any of the like nature ; yet 
thofe, whofe eyes being illuminated with a 
heavenly light, are thereby enabled to look in
to the vaft and diftant regions of the future, 
and to defc'ry there the final ilTues of all tempo
ral things, will be fo far from thinking him 
unwife, for parting with unlatisfying trifles, to 
procure the higheft and moft permanent goods, 
that they will think his proceedings far more 
juftifiabie, in point of prudence, than we now 
think the fiflierman’s; nor will the parting 
with a greater fortune, as freely as with a lef- 
fer, any more alter the cafe, than the fiflier
man’s throwing in his bigger worms, and 
grains of corn, with no more fcruple than his 
leffer. For heaven does as well incomparably 
out-value the greateft, as the leaft goods, poor 
mortals can lay out for it; and he, who has all 
things to give, and is infinitely more than all 
himfelf, has promifed, that thofe that fow 
plentifully, fliall reap fo too ; and though the 
leaft of future acquifts would incomparably 
tranftend the greateft price, that can be here 
given for it, yet the future rewards will, be
twixt one another, bear a proportion to the 
occafions of them. And, as the fiflierman is 
fure to lofe what he throws into the water, and 
is not fure ,to get by it any thing of greater va
lue than fome fifties, the Chriftian adventurei; 
(if I may fo call him) may hope, though not 
confidently proinile himfelf, in this world, the 
hundred-fold mentioned by our Saviour, as 
well as in the world to come life everJafting. 
And therefore, if we do indeed, in St, Paufs ____ ____  _  __ _ —
language, look, not to the ihings, which are 'Lindamor} I have always thought, there is great 
feen, which are but temporary, but to the invi- 
fible ones, which are eternal, we fhall think 
that exhortation of his very rational, as well as 
very pious, where, having difeourfed of the 
future and glorious ftate of the true Chriftians, 
he concludes, lEToerefore, my beloved brethren^ 
beyefiedfajlf immoveable, alvsays abounding in

DISCOURSE XV.
Upon the magnetical needle of a fuH-dial.

WE had not yet difmifled the waterman, 
when Eugenius, chancing to exprefs a 

CLiriofity, to know what o’ clock it was, v/hen. 
we had frelhly begun to angle at our new fta
tion ; as Lindamor and the reft drew their 
watches to fatisfy his queftion, fo the boat-man 
took out of his pocket a little fun-dial, furnifh- 
ed with an excited needle, to diredf how to fet 
it, fuch dials being ufed among mariners, not 
only to lhew them the hour of the day, but to 
inform them from what quarter the wind blows. 
Upon the fight of this dial, my natural curio- 
fity invited me, after it had told me the hour, 
to try, whether the magnetick needle were well 
touched, by drawing a little penknife out of a 
pair of tweezesl then chanced to have about me, 
and approaching it to the north point of the 
needle, which, according to the known cu
ftom of fuch needles, readily followed it, or 
refted over-againft it, which way foever I turn
ed the penknife, or whereabout foever I held 
it ftill. Eufebius feeing me give my felf this 
diverfion, came up to me to be a fliarer in my 
fight, which no familiarity can keep from be
ing a wonder: but, after a while, he looked 
upon it in a way, that made me think it pre-,. 
fented him fomewhat elfe than the hour of the 
day, or the corner of the wind; and I was con
firmed in that thought, by feeing him apply to 
■it the cafe of Lindamor's watch, and then a 
diamond-ring, plucked from his own finger, 
and, in effedf, he foon began to tell me; Me
thinks, Philaretus, this needle may afford us a 
good diredtion in the choice of companies; and 
that is a matter of fuch moment, that feme di
vines perhaps would queftion, whether or no 
the diredtion it gives navigators, to find the 
poles, be of much greater importance. For not 
only it has been truly obferved, that the choice 
of one’s company does exceedingly difcover, 
whether a man be good or bad, wife or foo- 
Jifh ; but I fhall venture to add, that it does 
very much contribute to make him what others 
fay it declares him : for an affiduous converfe 
does infenfibly difpofe, and fafhion our minds 
and manners, to a refemblance with thofe'wc 
delight to converfe with ; and there are few, 
that have fo much refolution, as to difobey 
cuftoms, and fafhions, efpecially when embra
ced by perfons, that; we love, and would be e- 
fteemed by, and from whofe opinions, and 
pradtices, we can fcarce diflent conftantly, 
without imprefling a diflike, that threatens to 
make them diflike us. For my part, (fays

difference betwixt keeping company with fome 
men, and chafing to do fo; for, whilft we 
live in this world, we muft often have to do 
with the lovers of the world; but though to be 
caft, by the exigencies of our callings, upon 
bad company, be an infelicity wuhout being a 
fault, yet certainly, to chufe fuch company, 
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and prefer it befpre that of wife and good men, 
is, in a high degree, both the one and the o- 

- ther. And I confefs, (continues he) I cannot 
think, that the proper ufe ofconverfation is but 
to pafs away our time, not to improve it.

You are certainly much in the right (fub- 
joins Eufebius ;) for though too many of thofe, 
that are now cried up for good company, do 

.either fo difluade us from'good and ferious 
things, or fo divert us from them, that it is of
tentimes counted a piece of ir.difcretion, to fay 
any thing, that may either enrich men’s under- 
ftandings, or awaken their confciences ; yet I 
cannot but think, that converfation may be, as 
well as ought to be, refcued from being an 
inftrument to promote idlenefs and vice ; and, 
if men were not wanting to themfelves, I doubt 
not, it may Be fo ordered, that converfation, 
which fo often robs men of their time, and lb 
frequently of their devotion, might be made 
a great inftrument of piety, and knowledge, 
and become no lefs ufeful, than it is wont to be 
pleafant.

T o make companies (replies Lindamor} fuch 
as you think they may be, they muft grow ve
ry different from what moft commonly they 
are: for, not to fpeak of thofe loofe and pro
fane ones, where virtue and ferioufnefs are- 
openly derided j and any thing, how contrary 
foevcr to piety, or right reafon, may be ufed, 
not only with toleration, but applaufe, if men 
can bring it out, I fay not in jeft, (for they are 
feldom more in earneft) but neatly wrapt up in 
raillery j even in thofe civiller forts of compa
ny, where vice is not profelTedly maintained, 
you lhall feldom, during a long ftay, hear any 
thing, that is really worth carrying away with 
you, or remembering when you are gone. And, 
to difcourfe of any thing, that is grave enough, 
either to exercife men’s intellefts, or excite their 
devotion, is counted a piece of indifcretion, 
that is wont to be more carefully avoided, than 
almoft any thing that is really fuch ; fo that, 
even in fuch companies, the innoccnteft ufe, 
that we are wont to make of our time, is to 
lofe it. And really (continues Lindanior) when 
I confider, how tnfnaring the worfer ibrt of 
companies are, and how little even thofe, that do 
not openly defy piety and knowledge, are wont 
to cherifh either of them ; I begin to be recon
ciled to hermites, who fly from fuch converfa- 
tions, as sfi’e fo apt to make men either viciou^, 
or at leaft idle, into thofe folitudes, where they 
are not like to be tempted, either to renounce 
their devotion, or to fupprefs it, to entertain 
idle thoughts, or ftifle good ones. Nor could 
I, without much fcruple, as well as impatience, 
allow my felf to fpend fome part of my time in 
fuch kind of entertainments, as many fpend 
moft of their’s in, were it not, that looking 
upon civility as a virtue, and hofpitality, as in 
fome cafes a duty, and upon both of them as 
things of good report, I can think thofe hours, 
they make me fpend, may be juftly caft upon 
their account, and that the ceremonious and in- 
fignificant converfations, whereto they oblige 
me, may be undergone upon fome fuch ac
count, as that, on which ferious parents con- 
vsrfe, and often-times play with their children.
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. For as, though the things they do, are in them
felves trivial, and ufelefs, yet they may be ju- 
ftifiable effefts of a paternal care to ftill a child, 
or keep him from harming himfclf; fo the duty 
of exercifing of civility makes me look upon 
as juftifiable, though unpleafant, thofe expref
fions of it, which, in themfelvft confidesed, 
I could not refleft on without indignation, and 
could not but think very much below any man, 
whom education has fitted for the exercife of 
reafon, or whom, religion has elevated to the 
hopes of heaven.

But it may (fays Eufebius) on the other 
fide be reprefented, that fince it is fcarce pof- 
Able not to meet fometimes with companies, 
that are not of the beft fort, we fhould look 
upon thofe necefiities, as calls of providence, 
to improve thofe opportunities for the advan
tage of them we are ingaged to converfe with : 
for 'nature, as well as Chriftianity, teaches us, 
that we are not born only for ourfelves, and 
therefore, as we ought often to converfe with 
the beft men, to acquire virtue and knowledge ; 
fo we muft fometimes converfe with others, that 
we may impart them, and learn how much we are 
beholden to God’s goodnefs, that has fo much 
difcriminated us from other men. And though 
we do not find, that our converfation does im
mediately and vifibly reform thofe we converfe 
with, yet it will not prefently follow, that it is 
altogether ineffeftual on them; for, befides 
that the feeds of virtue and knowledge, as well 
as thofe of plants, may long feem to lie dead, 
even in thefe foils, wherein they will aftewards 
flourifli and fruftify, there may be at prefent a 
good, though not a confpicuous, effeft of your 
difcourfe and example. For when men are 
hafting to hell, he does them no fmall fervice, 
that does fo much as retard their courfe ; as 
cordials, and other medicinft, may do good 
even to decrepid old men, whom they can
not perfcftly cure. *

And truft me, Lindamor, it is no fuch ufe
lefs performance as you may think it, for a 
man of known piety and parts, by conVerfing 
with the children of this generation, to dare to 
own religion among thofe that dare to deride 
it; to keep alive and excite a witnefs for God 
and good things in their confciences’; to let 
them fee, and make them (at leaft ihwardly) 
acknowledge, the beauty of a pious, induftri- 
ous, and well-ordered courfe of life ; to con
vince them, that.it is jiqt for want of knowing 
the vanities they doat on, that he defpifeS 

.them ; to fliew, that a man that denies himfelf 
their finful jollities, can live contented without 
them; and, (th dilpatch) to manifeft, by a 
real and vifible demonftration, that a virtuous 
and difcreet life is no unprafticable, no more 
than melancholy thing, even in bad-times, and 
among bad men. And, fays Eufebius, to me 
it feems very confiderable, that our Saviour 
himfclf, the grea« author of our faith, and 
exemplar of our piety, did not chufe an ancho
rite’s, or a monaftick life, but a fociable and an 
affable way of converfing with mortals, not re- 
fufing invitations, even from publicans, or to 
weddings, and by fuch winning condefeenfions 
gained the hearts, and thereby a power to re- 
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but while we were talking, one of the work
men began to throw water upon one of the 
heaps, that had not yet been flacked, and after
wards poured on fo much more as ferved quite • 
to drown the lime; and Eufebius' marking, 
both what he did, and what enfued upon it, 
took thence occafion to fay to us; he, that 
Ihould fee only the effcd of the firft effufion 
of cold water upon quick-lime, would think, 
that by a kind of antiperiftafis, the internal 
heat of the lime is rather increafed than fuffb- 
cated by the coldnefs and moifture of the 
water : for that, which before was not taken 
notice of, to manifeft any fenfible warmth, as 
foon as its enemy, the water, begins to invade 
it, acquires’ a new heat and new forces in the 
confliift, and not only Ihcws a great impatience, 
or enmity, to that cold liquor, by ading fu- 
rioufly upon it, and throwing off many parts 
into the air, but prevails fo far as to h?at that 
cold element itfelf, to that degree, as to make 
it fmoke and boil. But this conflid is feldom 
near fo lafting as it is eager ; for if you have 
but the patience to ftay a while, you lhall fee 
the lime, after it has fpent its occafional ar-. 
dour, and after its fire is quenched, lay quietly 
with, nay under, the water, as cold and as 
movelefs as it. Thus, when a devout man, 
(efpecially if his fervour be adventitious from 
education, or cuftom, as the fire in the lime 
from the calcination) firft falls into the com
pany of perfons, either profane, or otherwife • 
grofsly vicious, we often fee, that his zeal, in
ftead of being fmothered by fuch a rude and 
unaccuftomed oppofition, feems rather to be 
excited and kindled thereby, and poflibly feems 
more likely to impart the warmth of his de
votion to its enemies, than to lofe any of it 
himfelf; but when he is conftantly, or at leaft 
frequently, furrounded with fuch company, 
you will too often fee him lofe as well his own 
ardour as the endeavours of communicating it; 
and with thofe very perfons, that did at firft 
kindle and ^xafperate his zeal, you lhall at laft 
fee him live very quietly, and perhaps manifeft 
as little of religious warmth as they; and that, 
which at^lirft did fo ftrangely exafperate and 
difeompofe him, becomes after a while fo fa
miliar, as not at all to move him.

‘ DISCOURSE XVII.
Upon one's talking to an echo.

202

form the lives, of multitudes of thofe he vouch- 
fafed to converfe with.

Other confiderations (purfues Eufebius) 
might be reprefented to the fame purpofe with 
thefe : but fince I promifed you fomething of 
direfticn, I fuppofe you will expect I fhould tell 
you not what I could fay, but what I do think. 
I will tell you then in few words, that though 
I think it as well poffible as fit for men of ra- 

, dicated virtue, and fine parts, to make fome
times a good ufe of bad company, efpecially 
when their lawful occafions caft them into it; 
yet, for others to be often ingaged in fuch com
pany, though it may be but an infelicity, is a 
very great one ; and to chufe fuch company, 
is, what is worfe than an unhappinefs, a fault. 
But generally fpeaking, I would diftinguifh 
three forts of companies : for there are fome, 
that not only are unable to improve me, but 
are unwilling to be improved themfelves. A 
fecond fort there is, that are as well ready to 
learn, as able to inftrufit: and there are others, 
that, though they are not proficients enough 
to teach me things worth my learning, are yet 
defirous to be taught by me the little,, that I 
know, and they ignore. Now, as the magne- 
tick needle we were looking on, and which 
affords us the theme of this difcourfe, if you 
Ihould apply a load-ftone to it, would be moft 
powerfully attradled by that, becaufe it can re
ceive frefh virtue from it; and even, if you 
approach a piece of fteel to it, the needle will, 
though not fo ftudioufly, apply itfelf to it, 
from which, though it receives no magnetick 
virtue, it can impart fome to it; but if you of
fer it the filver cafe of your watch, or the gold, 
that makes up your ring, or the diamonds, that 
are fet in it, none of all thefe, how rich or 
glittering foever, will at all move the needle, 
which fuffers them to ftand by it unregarded : 
fo I lhall, with the moft of cheerfulnefs, and 
application, fd^k the company of thofe, that are 
qualified • to impart to me the virtue or the 
knowledge they abound with. Nor lhall I re- 
fufe to entertain a fociety with thofe few, that 
being fuch fmall proficients as to need to learn 
of me, are alfo forward to do fo. But thofe, 
that can neither teach me any thing, that is 
good, nor are difpofed to let me teach them, 
how great a lhew foever they make among thofe, 
that make choice of their companions by their 
eyes; I may be caft upon their converfation, but 
lhall very hardly chufe it.

DISCOURSE XVI,
Upon the quenching of quick filver. 

I HAD almoft forgot to relate, that 
far from the place.

I

not 
1 far from the place, where we went on Ihore, 
and which we had not yet quitted, we faw 
divers heaps of quick-lime, fome fmoking, 
and Ibme, that had not yet Jjeen drenched in 
water; and upon inquiry of thofe, that looked 
to it, we were foon informed, that the con- 
veniency of the neighbouring river, both for 
flacking of lime, and conveying mortar, had 
made the owners bring their lime thither, to 
be tempered and made fit for the reparation 
of fome houfes, that we faw a little way off;

WE had polTibly dwelt longer upon fuch 
reflections, had I not been fuddenly 

diverted by the repeated clamours of a voice, 
which each of us imagined he had very of
ten heard: wnereupon, as it were by common 
confent, we began to look round about us, to’ 
fee if any of our little company were miffing ; 
and finding that Eugenius was fo, we readily 
concluded the voice we heard, though fome
what altered by diftance, and other circum
ftances,' to be his j and accordingly we hafted 
towards the place, whence we judged the voice 
to proceed, that in cafe he were in any diftrefs, 
or had met with any difafter, we might refeue 
or relieve him: but when we came near, we 
could now and then diftindlly hear him fpeak 
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judges condemn men, as a little money is a 
left valuable good, than that precious time, which 
no fum of it can either purchafe or redeem ; 
yet I confefs, I think, that thofe of our great 
lords and ladies, that can admit this fort of 
company, deferve it; for if fuch perfons have 
but minds in any meafure fuited to their quali
ties, they may fafely, by their difcountenance, 
banifh fuch pitiful creatures, and fecure their 
quiet, not only without injuring the reputa
tion of their civility, but by advancing that of 
their judgment. And I fear, (continues Eu
genius} that thofe, who decline this imployment 
(and indeed improvement) of their titles, or 
other kinds of eminency, do, by their remifT- 
neft, more harm than they imagine j for though 
the judgment and company of fuch perfons 
be not always the beft grounded, or the beft 
chofen, yet their quality or ftation in the world
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fome words fo loud, and yet fo incoherent and worfe mifehief than thofe petty thefts, for which 
unable to complete a fenfe, as if he meant, that " ' ' '
all thereabouts fhould hear him, and no body 
underftand him. This made us double our 
curiofity, and our pace, till at length we de- 
fcried him all alone in a folitary corner, where
in yet his loudnels kept us from believing he 
fought privacy ; but as foon as he difeovered 
us, he feemed both furprized and trbubled at 
it. Coming to meet us, he firft begged our 
pardon, if having been louder than he thought, 
he had put us to a trouble he did not intend 4 
and then laughing, alked us, if we did not 
think him mad; but Eufebius fmiling told him, 
that before we could anfwer that queftion, we 
muft afk one of him, which was, what he had 
been doing? Whilft you, (anfwers Eugenius} 
were (I doubt not) better employed, my na
tural curiofity feduced me. to fpend fome time 
in ranging about the places near the river-fide ;
and as I was pafling by this field, the acciden- makes it ufually the moft confpicuous, and the 
tai lowing of an ox made me take notice, that 
this neighbouring hill and wood furnifh this 
place with an excellent echo, which I at firft 
tried only by whooping and hollowing j but 
afterwards diverted my felf by framing my quef- 
tions fo, as to make that babling nymph (for 
fo you know the poets will have echo to be) 
to difcourfe with me.

For my part, (fays Lindamor} I fhould by 
no means like her converfation, becaufe that 
two qualities fhe has, which to me would very 

' much difeommend it: and to prevent our afk- 
ing him what thofe qualities were, oneofthem^, 
(fays he) is, that fhe vouchfafes to difcourfe in- 
difcriminally with all comers that talk to her, 
provided that they make noife enough.

You are much in the right, (fays Eugenius} 
for that eafineft of admitting all kind of com
pany, provided men have boldnefs enough to 
intrude into ours, is one of the uneafieft hard- 
fhips, (not to fay martyrdoms) to v^hich cuftom 
has expofed us, and does really do more 
mifehief, than moft men take-notice off; fince 
it does not only keep impertinent fools in coun
tenance, but encourages them to be very trou
blefome to wife men. The world is peftered 
with a certain fort of praters, who make up in 
loudnefs what their difcourfes want in fenfe; 
and becaufe men are fb eafy-natured, as to al
low the hearing to their impertinencies, they 
prefently prefume, that the things they fpeak 
are none j and moft men are fo little able to 
difcern in difcourfe betwixt confidence and 
wit, that like our echo, to any that will but , told you there was a fecond quality, that I dif- 

liked in the nymph I found you entertaining, 
and that is, that, when I will, I can make 
her fpeak to me, juft what I pleafe. I know 
(replies Eugenius} that a moderate degree of 
complaifance is not only in many cafes al
lowed us by diferetion, but neceffary to keep 
up the pleafantnefs, not to fay the very peace, 
of human focieties 1 for if all men, at all times, 
fpeak their minds freely, and did not foften 
one another by concealing their mutual diflikes, 
and diffents, and by certain outward expreffions 
of kindnefs, or refpeft, made by compliments 
and geftures, men have fo many imperfections, 
and fo much felf-love withal, that fcarce any 
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moft confidered. And I doubt not, there is no’ 
fuch multitude of difinterefted lovers of good 
things, but that there will be the fewer found 
ftudious to exprefs wit and virtue in converfa
tion, when they fee, that in the eftimate of 
thofe, that arc looked upon as the chief judges 
of what is or is not good company, the moft 
empty and impertinent prattle with confidence, 
or loudnels, procures a man at leaft as good a 
reception, as the beft and moft rational dif
courfe without it. And, which is yet worfe, 
that tyrannous thing, which we mif-name civi
lity, has fo degraded reafon, as well as dif- 
placed piety, in converfation, that if there be . 
never fo many perfons together, entertaining 
themfelves with rational or. inftrudlive dif
courfe, in cafe there come in but pne imperti
nent creature, that is below it, all thefe fhall 
fink themfelves to his level, and as much de- 
bafe their difcourfe, as if they believed it fit
ter, that all the rational converfers fhould fore
go the exercife and the benefit of their wit and 
virtue, than that a fool fhould not appear to 
talk as wifely as any of them. And thus they 
feem afhamed of their attainments, inftead of 
making him afhamed of his ignorance, and 
reducing him to improve himfelf into a capa
city of being fit for their company ; whereas, 
from a contrary pradice, they might derive 
the great advantage, either of freeing them
felves from uninvited companions, or of mak
ing them worth the having.

But, (fubjoins Lindamor} I remember I

talk loud enough they will be fure to afford 
anfwers. And, (which is worfe) this readinefs 
to hazard our patience, and certainly lofe our 
time, and thereby incourage others to multi
ply idle words, of which the Scripture feems 
to fpeak threateningly, is made by cuftom ah 
expreffion, if not a duty, of civility ; and fo 
even avirtue is made acceffary to a fault.

For my part, (fubjoins Eugenius} though I 
think thefe talkative people worfe publick grie
vances than many of thofe, for whofe preven
tion, or redrefs, parliaments are wont to be 
affembled, and laws to be enaCted ; and though 
I think their robbing us of our time as much a
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give an account for that kind of words, whaf 
fort foever be meant by them, which our tranf- 
lators render idle ones; and that the judge 
himfelf tells men; that they lhall by their words, 
as well as by their aftions, be juftified', or con
demned ; will eafily believe, that if filence were 
as much in fafliion, as it is charitable to man
kind to ,wilh it, the regions of hell would be 
far thinlier peopled than now they are like to 
be,

I Could tell you, that filence difeovers 
wifdom, aad conceals ignorance ; and it is a 
property, that is fo much belonging to wife men, 
that even a fool, when he holdeth his peace, 
may .pafs for one of that fort; and I could 
eafily add I know not how much in the com
mendation of this excellent quality, if I knew 
how at the fame time to praife filence, and to 
praftife it: fo that it may well pafs for an ex
cellency in the nymph, whofe apology I am 
making, that flie does not fpeak, but when it is 
neceffary flie fliould, I mean, when flie is fpo
ken to, in fuch a way as does exaft her an
fwer.

But this is not all the good qualities ofbur 
echo ; for as flie rarely fpeaks, but when it is 
expefted flie fliould, fo flie feldom repeats 
above a fmall part of what is faid to her: this I 
account a very feafonable piece of difcretion, 
elpecially in fuch treacherous and fickle times 
as ours, where, almoft as if he thought him
fclf fit to be an univerfal ftatefman, fuch a one , 
concerns himfelf very needlefly for almoft all 
the publick quarrels in Chriftendom,and fliews 
himfelf zealous for a party, which will receive 
no advantage by his difquiets; and not content 
like a merchant-venturer, his paffion may upon 
this account make him a fufferer by what hap
pens in the remoteft parts of the world. In our 
o4vn fatal differences, (which it is almoft as 
unfafe to fpeak freely of, as it is unhappy to be 
involved in them) he will on needlefs occa
fions declare, with his opinion, his want of 
judgment, ahd perhaps ruin himfelf with tho.fc, 
under whofe proteftion fie lives, by fpreading 
reports, and maintaining difcourfes, that ren
dered hini fufpefted among thof^, who think, 
that a man muft wifh their forces fliould be 
beaten, if he can think they may have been fo i 
nay, I have known fome, that, though put 
into confiderable employments, could not hold 
talking of their own party, at a rate of free
dom, which thofe that have fo much innocence 
as not to deferve it, will fcarce have fo much 
goodnefs as to fupport it. So that methinks, 
thefe men deal with their fortunes as children 
oftentimes do with their cards, when having 
taken a great deal of pains to build fine caftles 
with them, they themfelves afterwards ruin 
them with their breath. i

It may be a greater, without being a more 
prejudicial piece of folly, to believe all that one 
hears, than to report all that one believes ; and 
efpecially, thofe are to be cenfured for want of 
our nymph’s refervednefs, by whom it lofes 
that name: for though thofe kind of men make 
fure, by their way of talking, to make others 
take notice, hot? much they are confided in by
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two of them would endure one another; nay, 
' and in fpite of that indulgence, which provi

dent nature has implanted in all animals, for 
the prefervation of their fpecies, in that of the 
individuals that compofe it, and as much as 
our own faultinefs has added to that fondnefs; 
yet, I doubt, we lhall fcarce find one man of a 
■thoufand, that would endure fo much as him
felf, if we did not for the moft part exercife 
coinplaifance within our own breafts, and did 
not as much flatter our feives, and difguife our 
fcives, to our feives, as we flatteringly difguife 
our feives to others.

But, (continues Eugenius') when all this is 
faid, I may endure, but I lhall fcarce chufe 
and prize a companion, that, like an echo, 
ufes no liberty of his own, but allows me to di
reft whatever I would have to be anfwered me : 
and I know not whether I could not better like 
one, that would ever dilTent from me, than one 
that would never do fo. I cannot look upon 
him either as my friend, or as a perfon wor
thy to be made fo, who never evinces his be
ing moje concerned to advantage me, than to 
pleafe me, by making ufe of the liberty of a 
friend, and thereby fhewing, that he confi
ders not barely himfelf, but me: befides, that 
as there is no true friendlhip, where there is not 
an union of affeftions, fo methinks there can 
be no good company, where there is pot fome
times a dilTent in opinions,

Eusebius, that was a friend to ferioufnels, 
without being an enemy to pleafantnefs, ga
thering from the long paufe made by his 
friends, that they defigned not the profecuting 
of this difcourfe any further; Methinks, gentle
men, (fays he, fmiling) you are very fevere to 
a harmlefs nymph, who is fo modeft, and re- 
ferved, that flie will never put you upon be
ginning a conference- with, her, and fo com- 
plaifant in it, that it is your own fault, if ever 
lhe fays any thing to you, that difpleafes you; 
and for my part, (continues he) I have that 
opinion of human things, that as I think there 
are very few fo perfeft, but that we may find 
fomething in them fit to be Ihunned, fo there 
are not many fo imperfeft, but that they may 
fuggeft to us Ibmewhat or other, that may not 
be unworthy of our imitation ; and as Linda
mor has taken notice of two qualities in our 
echo, which difcommended it to him, fo I 
have obferved as many, that I rather approve 
than diflike.

For, in the firft place, it is evident, that 
our nymph (however Eugenius has been pleafed 
to mif-call her a babler) is much lefs talkative 
than moft of her own fex, or indeed of ours; 
for lhe never begins to tallc with any body, 
not fpeaking unlefs lhe be fpoken to. He that 

. confiders how much of the difcourfe, that waftes 
men’s time, and entertains the moft companies 
with the moft applaufe, confifts of talk, that 

. tends either to flatter thofe that are prefent, or 
detraft from the abfent, or to cenfure our fu
periours, or our betters, or to exprefs our own 
profanenefs, or to excite the pride or carna
lity of others; and he that lhall confider, that 
though by thefe and many other ways we are 
extremely apt to offend in words, yet we muft their own party, yet fure they would take a 
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difcreeter difcourfe, if they did but confider, 
that the proof they give, that they are trufted 
with fecrets, is, that they are unfit to be fo.

DISCOURSE XVIII.
Upon a giddinefs occafioned by looking attentively 

on a rapidftream.

These thoughts of Eufebius fuggefted 
fb many to Lindamor^ and me, that to 

entertain our feives with them, we walked fi
lently a good way along the river fide but at 
length, not hearing any more the noife his feet 
were wont to make in going, turning my felf 
to fee what was become of him, I perceived 
him to be a pretty way behind me upon the ri
ver’s brink, where he flood in a fixt pofture, 
as if he were very intent upon what he was do
ing. And it was well for him, that my curi
ofity prompted me to fee what it was that made 
him fo attentive; for, before I could quite 
come up to him, methought I law him begin 
to ftagger, and though that fight added wings 
to my feet, yet I could fcarce come time e- 
nough to lay hold on him, and, by pulling 
him down backwards, refeue him from falling 
into the river. The fhriek I gave at the fight 
of my friend’s danger, was, it feems, loud e- 
nough to reach Eujebius*^ ears; who, turning 
his eyes towards the place whence the noife 
came, and feeing Lindamor upon the ground, 

■•.made haftily towards us, and came up to us 
by that time I had helped Lindamor up, and 
before I had received from him the obliging 
acknowledgments he was pleafed to make for a 
piece of fervice, that I thought had in it more of 
recompenfe than merit. Eufebius hearing 
what paffed betwixt us, joined his thanks to 
Lindamor'*^., and at the fame time congratula
ted my friend for his efcape, and me for hav
ing, to ufe his expreffions, had the honour 
^d fatisfatftion to be fuch a perfon as Linda- 
mor\ deliverer. But after our expreffions of 
joy for his efcape were over, Eufebius and I 
had both a curiofity to learn particularly the 
occafion of his danger, which he told us in 
thefe words : As 1 was thinking, Eufebius^ on 
your laft refledion, I was diverted from profe-‘ 
curing my walk in Philaretus*& company, by 
happening to caft my eyes on a part of the 
river, where the ftream nins far morefwiftly, 
than 1 have all this day taken notice of it to 
do any where elfe, which induced me to flop 
a while, to obferve it the more leifurely: and 
coming nearer, I found the rapidnefs of the 
current to be fuch, notwithftanding the depth 
of the water, that I flood thinking with my 
felf, how hard it were for one to efcape, that 
fhould be fb unlucky as to fall into it. But 
whilft I was thus mufing, and attentively look-, 
ing upon the water, to try whether I could dif
cover the bottom, it happened to me, as it 
often does to thofe that gaze too ftedfaftly on 
fwift ftreams, that my head began to grow 
giddy, and my legs to ftagger towards the ri
ver ; into which queftionlefs I had fell, if Phi- 
laretus had not feafonably and obligingly pre
vented it. Something like this (fays Eufebius'} 
does not unfrequcntly happen in the unwary 
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confideration of fome fbrts of finful objects, 
efpecially thofe fuggefted by atheiftn and luft : 
for not only we oftentimes confider atheiftical 
fuggeftions, and entertain libidinous fancies, 
without any intention to quit our ftation, or 
the fecure and folid balls of religion and cha- 
ftity; but we are often inclinable to think, that 
we converfe with thefe objefts only to difcern 
their formidablenefs the better, and fortify our 
relblutions to Ihun them. ' And yet fuch is the 
pernicious nature of atheifm, and of luft, that 
they turn our brains, and oftentimes, if pro
vidence, or Chriftian prudence, do not fea
fonably interpofe, we may unawares fail into 
the mifehief, even by too attentively furveying 
its greatnefs, and may be fwallowed up by the 
danger, even whilft we were confidering how 
great it is. To parley with fuch fafeinating 
enemies, though with a defign to refufe them, 
and ftrengthen our averfion to them, is againft 
the laws of our Chriftian warfare ; and though 
it be not as criminal, may often prove as fatal, 
as to hold intelligence with the enemy. It is 
true, that the deformity of both thefe fins is 
fuch, that all their uglinefs cannot be taken no
tice of at firft fight; but the difeovery is more 
dangerous than neceffary, fince a little know
ledge of their hideoufnefs is enough to make 
every honeft heart abhor them. And fince 
their left obvious deformities are more dange
rous to be pried into, than necelfary to be 
known, let us fear to learn of thefe deluding 
fins, more than we need know to hate them ; 
and remember, that even thofe, that are fright
ed by feeing faces recently marked with the 
fmall pox, may, notwithftanding that fear, 
catch the difeafe with that fight.

DISCOURSE XIX.
Upon one*s drinking •water out of the brims of 

his hat.

WE were by this time come back to the 
baited places we had left, when Euge- 

nius^ to whom his rambling up and down, 
added to the heat of the day, had given a ve
hement thirft, fpying a place, where the banks 
were low, and almoft level with the fur
face of the water, left us for a little while 
to repair thither; and kneeling upon the 
ground, he took up with his hat, which by 
cocking the brims he turned into a kind of 
cup, fuch a proportion of water, that he quench
ed his thirft with it •, and carelefsly throwing 
•the reft upon the ground, quickly returned 
towards the company, which he found he had 
not left fo filently, but that our eyes had been 
upon him all the while he was ablent: and that 
fight afforded Eufebius an occafion to tell us, 
our friend Eugenius might, if he had pleafed, 
by ftooping lower with his head, have drank 
immediately out of the entire river. But you 
fee he thought it more fafe, and more con
venient, to drink out of a rude extemporary 
cup J and that this way fufficed him fully to 
quench his thirft, we may eafily gather, by 
his pouring away of fome remaining water as 
fuperfluous: and if he fhould tell us, that he 
could not have quenched his thirft with a fuf- 
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ficient quantity of water, becaufe he drank it 
not out of the river, but out of his hat; I 
doubt not, you would think him troubled 
with a more formidable diftemper than thirft, 
and conclude him in a greater need of phyfick 
than of water.

Th os (refumes Eufebius) to a fober rhan, 
provided he have a competency of eftate fuited 
to his needs and conditions, it matters not very 
much, whether that competency be afforded 
him by a moderate or by an exuberant fortune, 
and oftentimes it is more fafe and convenient, 
and no lefs fatisfaftory, to receive this com
petency out of that, which is but a little, than 
out of that, which is a great deal more than 
enough; for not only the ncceffities of nature 
are few, but her capacities are limited. And 
therefore, how much foever you have of meat, 
and drink, and the like accommodations; the 
body of a man can enjoy but a certain, and 
that too no very great meafure of them, 
proportioned to the craving of our ftinted na
ture, by more than which it is not the body, 
but the unruly fancy, that is gratified ; as 
when the ftomach is fatisfied, a table full of 
untouched difhes feeds but a man’s eye, or his 
pride i and if he fhould cram a little part of 
it into his ftomach, it would be but naufcated 
at firft, and afterwards breed ill humours and 
difeafes. And Accordingly, it is no left than 
Solomon that fays, when goods iticreafOy they 
are increafed that eat them ; and vshat good is 
there to the owners thereofy faving the b^olding 
of them with their eyes ? I dare not abfolutely 
(purfues he) condemn thofe, that think not the 
ncceffities of nature the only meafures of a 
competency of fortune ; for though he, that 
wants not them, wants a juft caufe to quarrel 
with providence, yet cuftom has fo entailed 
fome ways of expence upon fome ftations in 
the world, that fince a man can fcarce live 
without them, and yet without dilgrace, there 
arc but few who are fo great Stoicks, or fuch 
inortified Chriftians, as not to think, tliat 
what is more than enough for one, may be left 
than enough for another, and as to not efti
mate their having or wanting a competency, 
not only by the exigencies of nature, but by 
thofe of a man’s particular quality, or ftation. 
But (fubjoins Eufebius) he, that has, in this 
liberal fenfe, a fufficiency of outward goods, 
is, methinks, but ill advifed, as well as un
thankful, if (he repine at his portion, becaufe 
it is inferiour to thofe of the famoufly rich; 
For though an unwieldy affluence may afford’ 
fome empty pleafure to the imagination, (for 
to the body it fcarce affords any at all) yet 
that fmall pleafure is far from being able to 
countervail the imbittering Oires, that attend 
an overgrown fortune : for whatever the un
experienced may imagine, the frequent and 
fed complaints of the rich themfelves fuffici- 
eotly manifeft, that it is but an uneafy con
dition, that makes our cates necelTary for 
things, that are meeriy fuperfluous 5 and that 
men, whofe pofleffions arc fo much fpread and 
difplayed, are but thereby expofed the fairer 
and w ider marks, that may be hit in «iany 

many places by misfortune. Nor will care- 
kffnels fecure tiif m, finec a provident concern 
of a man’s eftate, tliough it be great, being 
by the generality of men looked upon as a 
duty, and a part of prudence, he cannot fuf
fer himfelf to be wronged or cheated of that, 
without lofing, with his right, his repu
tation.

For my part, (lays Lindamor) I do the 
more wonder to fee men fo greedy of lading 
themfelves, as the Scripture fpeaks, with thick 
clay, that they hoard up their treafures from 
thofe ufes, which alone make riches worthy the 
name of goods, and live by a temper quite 
contrary to that of faint Pauly As httving ait 
thing!, and poffeffing nothing. When I con
fider the things they pretend to by tliis as mean 
as unchriftian appetite j the two chief of thefe 
are wont to be, the keeping of a great houfc, 
and the leaving their children great matches. 
As to lhe former, though others are too much 
advantaged by it not to extol it, and though 
it be fometimes indeed in fome cafes a decent, 
and almoft neceffary, piece of greatnefs; yet 
it is in my opinion one of the moft unhappy 
attendants that retain to it; for the laws of 
holpitality, and much more thofe of cuftom, 
turns him, that keeps a great table, into an 
honourable hoft, fubjedts him to comply with 
the various and oftentimes unreafonable hu
mours of a fucceffion of guefts, that he cares 
not for at all, and that care as little for him; 
it brings him in a world of acquaintance, to 
whom he muft own himfelf obliged, becaufe 
they come to eat his meat, and muft really re
quite them by giving them the pretioufeft 
thing he has to part with, his time : and a Full 
table, together with the liberties that cuftom 
a|llows at it, if not exafts there, tempt him 
both to indulgence to his appetite, prejudicial 
to his health, and if they do not prevail with, 
him to fpeak, do often at leaft to difpofe him 
to hear, and to connive at, fuch free difcourfes, 
as are prejudicial to his interefts. So that there 
is more than one account, upon which a great 
entertainer may be involved in David's curfe 
againft his mortal enemy, of having his table 
become a fnare.

And for the defign (continues Lindamor) 
of laying op vaft eftates for a man’s children ; 
if they be Ions, he thereby but increafes their 
temptation to wilh the father dead, and pro
vides incentives to their vice, and fuel for riieir 
cxcefics, when he is fo. And if they be daugh
ters, not to repeat the newly-mentioned in- 
conveniencies ; how many unhappy young 
women have we feen, who, upon the fcore of 
the vaft portions left them by their parents* 
have been betrayed, and fold by* their guar
dians, or by thofe relations, that Ihould have 
been, as they .were called, their friends ? And 
how often have we alfo feen, that an unwieldy 
fortune^ has been fo far from purchafing the 
heir to it a good hulband, that it has procured 
her a bad one, by making her think her felf 
obliged and qualified to match with fome high 
title, and procuring her to be haunted by 
fome, whofe vices perhaps alone have reduced 
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him to fell himfclf to redeem his fortune, and 
to make an addrefs which aims but at the por
tion, not the perfon.’ And accordingly, when 
be has got the one, he flights the other, and 
defpifts her for the want of that high extrac
tion lhe prized in him, and perchance hates her 
too, for confining him from fome formerand 
more than pretended paffion.

I perceive then, Ldndamor, (fays Eufebius} 
that you are, as well as I, difpofed to think 
him not a meer fool, that prayed God to^/^e 

Piw.jfxx.^^ neither feverty, nor riches, but to fupply 
him with things fuitable to bis condition: (that 
feeming to be the meaning of the Hebrew 
phrafc ;) a pinching poverty, and a luxuriant 
fortune (though different extremes) being li
able to almoft equal inconveniences, and a 
competency affording us enough to engage us 
to thankfiilncls, without adminiftcring fuch 
temptations to fenfuality and pride.

DISCOURSE XX.
0» feeing boys fwim with bladders.
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breeding, and principles of honour, as things 
below a Chriftian, and infufficient to bring 
their poffeflbrs to heaven, are fo unluckily 
bred, and fo ill-humoured, as well as fafliioncd, 
that an almoft equally unhappy education is 
requifite to make their company tolerable-. 
Civility, which is almoft as effential to a 
compleat lady, as her fex, they are perfeft 
ftrangers to, or rude defpiftrs of iti and not 
only their minds are not imbued with thoft 
principles of fricodlhip, generofity, and ho
nour, which make fome of their fex fo lovely, 
and fo illuftrious in ftory, and of which more 
ladies would be capable, if more were taught 
them J but thefe are utterly uninftrufted in 
the laws of what the French call Eienfeance, 
and are altogether unpraftifed in that civility 
and fupplenefs of humour, which is. requifite 
to endear converfation, and is fo proper to the 
fofter fex. I muft confefs, (purfues Lindamor} 
that I never have been more puzzled how to 
behave my felf than in their company: the 
ferious fort of difcourfe, (even fuch as is to 
be found in our freffier and more polilhed 
romances) they are utterly incapable of; and 
in the trifling and pitiful prattle, that alone is 
not above them, they are fo unfociable, fo in- 
difcreet, and oftentimes fo bold, that in fpite 
of the refpeft, fuch as Celia gives me for her 
fcx, I find in their converfations as much cx- 
ercifc for my patience as my chaff ity ; and be
ing tempted to put off" the refpeft that belongs 
to ladie.«, as they do their modefty, I find it 
more difficult to retain my civility than my li
berty. The bladders (refiimes Lindamor,} 
which young fwimmers ufe, are, it is con-- 
feffed, but light and empty thing.s, that are 
eafily made ufelefs nay, though they help 
beginners, they are clogs to fkilful fwimmers ; 
and yet thefe trifles are they, that hinder no
vices from finking into the mud. Thus honour, 
though it be an airy unfolid thing, nay, though 
it oftentimes proves a hinderance to great pro
ficients in Chriftianity, yet to perfons, that 
have not yet attained to higher principles, 
it is an excellent fupport, and hinders them 
from finking into many meannefles and mif- 
carriages, into which thofe elpecially of the 
fairer fcx, that want a due fenfe of honour, are 
too apt to be precipitated ; you know what- 
lord told his accuftd lady, that he knew 
flie was too proud to be a whore. And ccr-' 
-teinly, though principles of gallantry include 
not all virtues, yet they avert thofe they fway

The fun was yet fo near the meridian, 
that if the attention Eufebiuf^ dif

courfes excited, had not diverted us from mind
ing the heat of tlie weather, we fliould have 
found it troublefome j and in effeft, foon af
ter we had left fliining to the conferences I

X I have been repeating, we begun to feel a heat, 
uneafy enough to oblige us to retire from it; 
but taking feveral ways, as chance or inclina
tion direfted us, to fliun the fame inconve
nience* it was my fortune to hold the feme 
courfe with Lindamor, and both of us, by 
following no guide, but the defign of Ihunning 
all beaten paths, and unflieltered grounds, 
that being the likelieft way to reach our double 
end of coolnefe and privacy j after we had a 
while walked fomewhat near the river-flde, we 
were at length brought to a fliady place, which 
we fliould have found, as well as we wiflied it, 

Ta folitude, if others had not concurred with us 
in the fame hopes: for the expeftation of pri
vacy had brought thither divers, whom the 
fun’s fcorching heat invited to that cool and re
tired part of the river, where they hoped to 
fliun all other eyes, as well as that of heaven j 
among thoft fwimmers we obferved fome nor 
vices, who to fecure their firft attempts, had 
bladders tied under their arms, to keep them 
from finking any lower. This fight (lays .......   _ __  ________
L^^nior, after he had a while muftd upon . from groffer’vice's: "and though’to be wdl 

... ..... . ... to be a faint, but incomparably
inferiour to if, yet to be both, is more de
firable than to be the latter only ; and they are 
very unwift, who, before they are fure their 
children will admit the higher and more per- 
feft principles of religion, negleft to give 
them that education, that may render moral 
accomplifliments acceptable to them, and them 
to well bred company, left by proving in- 
difpofed to fpiritual graces, their not hav* 
ing been taught the moral ornaments of the 
mind leave th^ deftitute of ail good qua- 
flties.

it) hatli circumftances in it, that, methinks, are 
applicable enough to the education of many of 
the young ladies of theft times; of whofe 
faults, the excellent Celia, and all the others, 
that you and I can think vRorth our concern^ 
are free enough to let me entertain you 
without rudenels of them; the commonnefs of 
theft blemilhes ennobling thoft few, that are 
exempted from them. You cannot then (con
tinues Lindamor} but have obferved with me, 
that many of thofe young ladies, whofe pa
rents, out of a miftakcn zeal, condemn that, 
wliicii at the court was wont to be called good
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the interruption, which the perfifting rain con
tinued to give him in it. Whereupon Linda
mor took occafion to fay. For my part, if I 
could diffipate thefe clouds with a wifh, I 
Ihould fcruple at the ridding my felf of them, 
even at fo eafy a rate: for I fee, that the gap
ing clefts of the parched ground do, as it were 
with fo many mouths, proclaim its need of the 
rain you repine at. And I always (continues 
he) am ready to join with the hufbandman in 
his wifhings, as well for rainy as for fair wea
ther, and am fo much a commonwealth’s man, 
that I had rather at any time not efcape a 
fhower, than let him want it.

You are I confefs, (fays Eugenius} now I 
think a little better on it, in the right, and 
have more reafon to be difeontented at my im
patience, than I at the weather: for we fliould, 
even in thefe leffer occafions, as well as on 
greater, exercife ftlf-denial, and prefer a pub
lick good to our private conveniences: and in
deed it were' far better, that I fhould mifs fome 
fifties, than thoufands of families Ihould mifs 
of bread.

Eusebius, that had hitherto liftened to 
what was faid, being unwilling, that his friend’s 
ingenuity fhould make him any longer accufe 
himfelf, told him, (to divert the difcourfe) 
This accident, Eugenius^ was fuggefting to me 
a thought, wherewith I fhall not fcruple to ac
quaint you, and the company. For (continues 
he) as plealiint, and as much defired, as fair • 
weather is wont to be, and as much as we ufe 
to be difeontented at a lowering and dropping 
Iky, yet the one is no lefs neceffary nor ufeful 
in its feafon, than the other. For too uninter
rupted a courfe of heat, and fun-fhine, would 
make the feafon fruitful in nothing, but in ca- 
tjcrpillars, (or fuch kind of vermin) and in dif
eafes, and is far more proper to fill graves, than 
barns: whereas feafonable viciffitudes of clouds, 
and cloudy weather, make both the ground 
fruitful, and the feafon healthful. Thus in 
our outward condition, too long and conftant 
a profperity is wont to make the foul barren of 
all, but fuch wantonneffes, as it is ill to be fniitful 
of, and the interpofition of feafonable afflictions 
is as neceffary, and advantageous, as it can be 
unwelcome; But (purfues Eufebius) the con
fideration, that chiefly entertained me, was this, 
that as here, to make the earth fruitful, the 
face of heaven muft be now and then obfeured, 
and overcaft, we muft be deprived of the wel
come pleafure qf the fun to receive the fertiliz
ing benefit of the rain •, fo fuch is our condition 
here below, that our perverfenefs makes it ne
ceffary, that God fhould oftentimes appear to

The TRANSITION.
Containing a Discourse upou the /port's be

ing interrupted by rainy uoeather.

Notwithstanding the ferenity 
and promifingnefs of the morning we 

came out in, we have already upon the water 
had one proof of the unfetdednefs of the wea
ther, and now upon the land we meet with 
another: for, by that time Lindamor was come 
fomewhat near the end of this difcourfe, he 
was obliged to haften to it by the approach 
of a cloud, whofe largenefs and blacknefs 
threatned us with an imminent fhower ; nor 
did it give us a falfe alarm, for by that time 
we could recover the next fhelter, the fhower 
we fled from began to fall violently enough 
upon the trees, we were retired to. And this 
unwelcome accident reducing us all to look 
about us, we quickly law, to our grief, that 
not only the rain but the clouds were increafed, 
and the Iky being almoft every where over- 
caft, left us no way to efcape the inconve- 
niencies it threatned us with, but the making 
with what hafte we could towards the place, 
over which we perceived fmoke enough, to 
conclude there was fome village beneath it ; 
and finding at our arrival thither as good an 
inn, as we could reafonably expeft/ in fuch a 
place, after we had a while dried our feives 
by the fire, Eugenius (to whom exercife and 
the time of the day had given a good ftomach) 
moved the company, that in fpite of the 
meannels of the houfe, we might reft our 
feives there, till we had dreft the filh we had 
taken, to make up the beft dinner the place 
would afford. This motion I did not alone rea
dily affent to, but icconded it, by reprefenting, 
that probably by that time we had dined, we 
Ihould either recover fome fair weather, or lofe 
the hopes of regaining itfor that day .To whichl 
added other confiderations, toperfuade the com
pany, though, that indeed, which prevailed with 
me, was, the expeftation of having an oppor
tunity, while dinner was providing, to retire, as 
I foon after did, into another room, and fet 
down in fhort hand what I have hitherto been 
relating, left either delay Ihould make the 
particulars vanifh out of my memory, or they 
fhould be confounded there by the accellion of 
fuch new reflections, as, in cafe a fair after
noon Ihould invite us to return to the river, 
Eufebius would probably meet with occafions 
of prefenting us. But before I could hand-* 
-fomely fiink away, I happened to be enter
tained a while with fome things of the like na
ture with thofe I was about to fet down : for frown upon us, to make us fruitful in thofe 
this unwelcome change, after fo glorious and works, to which he is pleafed to vouchfafe his 
Ijopeful a morning, did naturally fuggeft to all ' " ~ “
of us, fome thoughts of the mutability and 
fickleiiefs of profperity, how eafily, as well as 
quickly, we may be deprived of that we can
not eafily part with. But whilft the reft of us 
were entertainingthemfelves with thefe thoughts, 
Eugenius^ who was more concerned than any 
other of us, for the fport he came for, having 
a good while looked with melancholy eyes upon 
this change, began to repine and murmur at

fmiles. But, oh ! (concludes Eufebius^ lifting 
up his eyes and hands towards heaven) how 
happy fhall we be in that glorious and everlaft- 
ing day, when pur condition fhall be as blelTed 
in not Requiring viciffitudes as in not being fub
jed: to them! When the fun-fhine alone fhall 
perform all that is wont to be done here both 
by it, and by the rain •, and the foul, like 
E^pty being fruitful without the affifiance of 
the clouds, we fhall not need to have our joys 

eclipfed.
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eclipfed, ,to have our graces kept from being 
fo, or to make our light fhine the brighter: 
but each bleffed foul fhall be emblem’d by that 
vifion in the revelations, where St. "John faw 
an angelfianding in the fun ; we lhall not then 
heed to have our love weaned from inferiour 
or undue objefts, by any experience of their 
imperfeftions; fince the clear difcovery, that 
God will vouchfafe us of his own excellencies 
will abundantly fufiice to confine our affeftions

Reflections. 2.09
to them ; and fince the works, wherein we are 
to be fruitful in heaven, will be but to admire 
and thank him, that is infinite in beauty and 
in goodnefs, the perfefter fight and fruition 
we fhall have of his aftonifhing as well as ra- 
vifhing attributes, will but proportionably in- 
creafe our wonder, and our praifes, and will 
naturally make us as grateful for fuch a ftate as 
happy in it.

OCCASIONAL REFLECTIONS
S E C T. V.

votion. For I confider, that as God hath 
made man fubjedl to feveral wants, and hath 
both given him feveral allowable appetites, and 
endowed him with various faculties and abili
ties to gratify them •, fo a man’s pen may be 
very warrantably andufefully employed, though 
it be not dircftly fo, to teach a theological 
truth, or incite the reader’s zeal.

And, befides what I have been alledging, 
there is a further and more principal confide
ration, which belongs to this matter. For 
even wife men may profecute the fame defign, 
without doing it all of them the fame w’ay; 
and the feveral means and methods they em
ploy, notwithftanding a great difference in 
other particulars, may agree in this, that the 
rclpeftive chufers of them had each of them a 
good aim, and proceeded in a rational way. 
Though therefore I fee a man of good parts, 
ftudious of learning, or of pradifing, the pre
cepts of eloquence, and Ipend much time in 
reading florid compofures, or in making fuch 
I dare not be forward to cenfure him for an 
effeminate or ufelefs writer. For there are fo 
«nany things pious or laudable, and lb many 
ways, whereby fome or other of them may 
either be diredly promoted, or indireft- 
ly ftrved, by removing objedfions, or other 
impediments, that it is not eafy to be fure, that 
a rational man cannot have as well a rational 
as a well-meant defign to inftrudt, if not re
form, in thofe very compofures, that feem fit
ted only to delight. There being a nicer fort of 
readers, which need inftrudlion (and to whom 
it is therefore a charity to give it) who are fo 
far from being likely to be prevailed on by dif-

that they would fcarce be drawn fo much as 
to caft their eyes on them.

A While before EJiber made that gene
rous attempt, wherein, to refeue the people of 
God, fhe hazarded a throne, to which above 
an hundred other peoples paid homage, and 
ventured at once the greateft crown and the 
faireft head in the world •, one, that had feen 
only what fhe was doing, without knowing 
why fhe did it, would perchance have thought 
her employed, more like a difciplc of Eficurus 
than of Mofes, whofe people and her own was 
then in a forlorn and gafping condition. For 

H h h the

REFLECTION 1.
Upon the fight of N. N. making of Jyrup of

violets.

ONE, that did not know the medicinal 
virtues of violets, and were not ac
quainted with the charitable intentions 

of the fkilful perfon, that is making a fyrup 
of them, would think him a very great friend 
to Epicurifm : for his employment feems whol
ly defigned to gratify the fenfes. The things 
he deals with are flowers and fugar, and of 

' them he is folicitous to make a compofition, 
that may delight more than one or twO fenfes; 
for in one fynip he endeavours to pleafe the 
eye, by the lovelinefsof the colour ; the nofe, 
by the perfume of the feent ; the tafte, by as 
much fw'eetnefs as fugar can impart. But he 
that knowing, that violets, though they pleafe 
the palate, can purge the body, and notwith
ftanding their good fmell, can expel bad hu
mours, knows alfo, that the preparer of thefe 
fragrant plants, in making their juice into a 
fyrup, is careful to make it acceptable, that its 
pleafantnefs might recommend it, and invite 
even thofe to prove its virtues, who had rather 
continue fick, than make trial of a difgufting 
remedy -, will not blame his curiofity, but com
mend his prudent charity ; fince he doubly 
obliges a patient, that not only prefents him 
remedies, but prefents him allurements to 
make ufe of them.

IF I fee a perfon, that is learned and eloquent, 
as well as pious, bufied about giving his fer
mons, or other devout compofures, the orna
ments and advantages, which learning or wit _
do naturally confer upon thofe produftions of * courfes not tricked up with flowers of rhetorick, 
the tongue, or pen, wherein they are plenti
fully and judicioufly employed ; I will not be 
forward to condemn him of a mif-expence of 
his time or talents; whether they be laid out 
upon fpeculative notions in theology, or upon 
critical inquiries into obfolete rites, or difpu- 
table etymologies ; or upon philofophical dif- 
quifitions or experiments; or upon the florid 
tmbellifliments of language; or (in fhort) 
upon fome fuch other thing, as feems extrinfical 
to the doftrine, that is according to godiinefs, 
and feems not to have any direft tendency to 
the promoting of piety and the kindling ofde-
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the Scripture telling us, that Jhe pui cn her royal 
apparel-, and the ttnour of the ftory intimating 
with what aim ftie did it, we may well lup- 
pofe, that lhe was not fparing in jewels, and 
other of the richeft ornaments, on an occafion, 
where her quality exafted, that lhe Ihould ap
pear with a magnificence befitting the greateft 
princefs in the world j and-that lhe was very 
curious in a drefs, that was to heighten her 
Jieauty, when by that, with the giver’s af- 
fiftance, lhe was upon her knees, to dazzle 
the world’s greateft monarch on his throne, 
and make him pay homage to her charms, to 
whom above an hundred nations had prefented 
their faireft p’rodudions, (the brighteft nymphs 
of the Eaft.) And thofe, that have read any 
thing of the Afiatick luxury, will eafily believe 
our pious queen to have been alfo very follici
tous about the choice and ordering of her fweet- 
meats, when fhe was to treat an Afian mo
narch, who had treated the whole people of 
the chief city of the world for many days toge
ther, and as many princes, as made up the 
nobleft part of mankind, for above tw’enty times 
as long : and yet this magnificent queen, that 
feemed bufied about none but fenfual imploy- 
ments, had fo commendable a defign both in 

-her ornaments, and in her banquets, that fo
• meritorious an imployment of her greatnefs 
lhewed her to be worthy of it •, and^ as it ap
peared in rhe event, that her banquets did co- 

-operate with her fafts, and her royal robes 
with Mordecai's, fack-cloth and alhes, to that

• happy refeue of her nation, for which, after fo 
many ages, it doth to this day yearly cele
brate her memory : fo whilft lhe feemed bu- 
ficd to gratify others fenfuality and her own 
pride, her difpofition of mind was fo worthy 
the fuccefs, that crowned her attempt, that at 
the fame time lhe was providing all that pomp 
and thofe delicacies, lhe was alfo providing to 
gme them, and facrifice them, for the intereft 
of God’s church, and her people ; generoufly 
venturing for the fervice of heaven a height of 
profperity, for whofe lofs nothing but heaven 
-itfelf could make her amends.

REFLECTION II.
Upon the fight of a paper-kite in a windy day.

OccAhoNAL Reflections. Se£l:. 5. 
and turn them into fteps to glory and prefer
ment.

Lind. Methinks, Eugenius^ thefe kites 
may affords us no lefs fit a refemblance of the 
fate of fome errors about religion, efpecially if 
they chance to be maintained by men, that are 
refolute, and vicclefs. For there are fome of 
thefe conceits fo fond, and groundlels, that 
they could not long fubfift of themfelves, and 
would foon ceafe to tem.pt a folemn oppoficion, 
if they did not too foon meet with it. And as 
you were obferving to another purpofe, that 
thefe artificial kites, which men take no notice 
of in calm weather, are both elevated and kept 
aloft by the blafts of contrary winds; fo thefe 
erroneous opinions I fpeak of, would, if they 
were let alone, grow quickly unregarded, 
whereas needlcfs or ill-managed perfecutions 
of dodrine, not prejudicial to government, 
(for it is only ftfeh, that I mean) bring them 
into every body’s eye, and give them a repute, 
that nothing elfe would have procured them, 
and make them be looked upon as things of a 
fublime and celeftial nature, that lead to that 
heaven, they feem to afpire to. To thrive by 
perfecution, though it be a great advantage, 
yet it is not the incommunicable prerogative of 
divine truths ; and though it be. certain that 
they get moft by it, yet even errors do often 
gain by it too, there being certain advantages, 
that accrue to opinions, by being perfecuted, 
without diftinguilhing, whether they be true,.' 
orfalfe. For men, that are perfecuted for their’ 
religion, are generally careful to inftrud them
felves thoroughly in it, and furnilh themfelves 
with arguments to defend it. The frowns of 
the magiftrate, and the watchful eyes of their 
adverfaries, are ftrong diffuafives to them from. 
doing any thing, that may arm his hand, or 
pirovoke other’s tongues againft their fed, to 
which they know their perfonal faults will be . 
imputed. And above all this, their fufferings 
intitle them to popular commiferation, which 
is a thing, that diftrefs does fo much invite, 
that even condemned malefadors feldom want 
a fhare in it. And to fome of thefe men per
fecution is the more favourable, becaufe it puts 
them upon fighting with the weapons they can 
beft handle. For fome are far better at fuf- 
fering, than at difputing, and can more eafily 
indure a prifon, than anfwer a fyllogifm. And 
as this conftancy is often their beft argument, fq 
is it an argument, that the generality of men 
beft underftand, and confequently is likely to 
be moft wrought on by; fo that the more 
harfh than effedual way, wherein they are dealt 
with, gives them the opportunity to difplay a 
refolutenefs, that makes moft men think them 
well meaning, and in earneft, and their own 
party cry them up for martyrs, or at leaft con- 
feffors ; which, in cafe that (as it happens in 
moft ftates) fcandalous fins be left unpunifhed 
at the fame time, that harmlefs errors are fo 
feverelyl dealt with, gives them the fairer oppor
tunity to infinuate into the minds of the people, 
that their perfecutors had rather fee men vici
ous, than inquifitive. And, generally fpeak
ing, any perfonal fufferings, that a well-meaning 
man undergoes for what he judges his con- 

fciehce,

Eugenius, Lindamor.

Eug. T F the air were calm and quiet, this 
B kite would lie unregarded even by 

thofe very youths, that now look at nothing' 
elfe. But the wind, that blows away ftraws and 
feathers, and throws down leaves, does even 
hy its being contrary, help to raife this paper
engine to that admired height, which makes 
if be gazed at by many others, than boys, and 
not only attract our eyes, but fometimes foar 
out of their reach. Thus, if a great perfon, 
for courage, or parts, or both, have the ill 
fate to live in quiet, and peaceful times, he 
may long enough languilh- unregarded in an 
age that needs him not. But if the times grow 
troublefome and dangerous, his generous fpirit 
will not only furmount the difficulties, that are 
wont to attend them, but be raifed by them,
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fcience, is but fuch a kind of burden to his 
mind, as feathers are to an eagle, or a falcon, 
which, though in themfelves confidered they 
have a weight, yet inftead of clogging him, 
they not*only help him to fupport himfelf, but 
enable him to foar towards heaven, 
a heighth, that makes him praifed 
dered at.

and reach 
or won-

III.REFLECTION
Killing a crow (out of a window} in a ho£ s 

trough, and immediately tracing the enfuing 
refleblion with a pen made of one of his auills.

Long and patiently did I wait for this 
unlucky crow, wallowing in the fluttiflr 

trough, (whofe fides kept him a great while 
out of the reach of my gun) and gorging him
felf with no lefs greedinefs, than the very fwinifh 
proprietaries of the feaft, till at length having 
guzzled and croaked enough, when by hover
ing over his beloved dainties, he had raifed 
Jiimfelf high enough, to prompt me to fire at 
him, .my,no lefs unexpedled, than fatal fhot, 
in a moment ftruck him down, and turning 
the fcene of his delight into that of his pangs, 
made him abruptly alter his note, and change 
his triumphant chant for a difmal and tragick 
noife. This method is not unufual to divine 
juftice towards brawny and incorrigible finners, 
whofe fouls no lefs black, than this inaufpici- 

■ ous bird’s feathers, do wear already the livery 
of the prince of darknefs, and with greedinefs 
do the works of it, whofe delights are fur- 
nifhed (as the feafts of crows are by carrion) 
by their own filthy lufts, or other people’s 
faults, and who by the oaths and curfes, where
with they offend Chriftian ears whilft they 
live, and by the ill odour they leave behind 
them when they are dead, do but too much 
juftify my refembling them to thefe hateful 
creatures. Such fenfual and obdurate Epicures, 
I fay, God oft times fuffers to run on their long 
preer, in paths of their own chufing, with
out checking them in the fruition of thofe joys, 
which are to be their only portion, till at length 

Gen. XV. injqtiity filing up the determinate meafure, 
h,e cuts them off, in the height of their enjoy
ments, and employing oft-times their own fins 
for their executioners, or at leaft inftruments 
of their deftruftion, precipitates them head
long from the pinacle of their delights, into 
the bottomlefs pit, which one of their prede- 
celTors (the rich man in the parable) called, as 
he fadiy found it, the place of torment, where 
the lufcious fwects of fin are fo dearly reckon- 

» Sam. ii. for, and afford fo much bitternefs in the latter 
end, that their fenfe fadly convinces them, of 
(what their fenfuality kept them from believ- 
ingj the folly of gaining any thing at the rate . 
of lofing their own fouls. Thus the Ifraeli- 
tifh prince found a Nemefis ^Id enough to 
violate the fanduary, even of his miftrefs’s 
arms, and (regardlefs of its charms) enter that 
lovely circle, their kindnefs clofed him in, to 
fnatch him thence, and extinguifh the luft- 

Nam XXV. ful flames, that lighted him thither, with the 
cold blafts of death. Thus the mutinous loa-

Luk. xvi. 
28.

21 I
thers of manna, and lufters after flefh, had their 
wifh feverely granted, for they had indeed 
quails ferved in by fields-full, but attended with 
fo fudden and fharp a reckoning, that whiljl Num. xL 
the flefh was yet between their teeth, ere it was ??• 
chewed, death hindered them to fwallow it, 
choaked them with it, and devoured them as 
greedily, as they did thofe Jiirds. Thus the 
infolent Philiftines found themfelve.s ill protcd- • 
ed by their vainly celebrated God, and i^gesKvi. 
(much ftronger) temple, though in the latter 
there were thoufands of them, without any 
other enemy, than one, they had fent for to. 
be a friend to their mirth. For in the very 
midft of all the triumphs of a folemn feftivai 
(which had more properly been kept to Dalilah} 
whilft they were infulting over captive Samp- 
foti’i blindnefs, they could not fee their own 
apprpaching deftiny, though it were then fo 
near, that the next fit of laughter had not time 
to pafs to their mouths, ere an unexpected ven
geance (the provoked Deity lending an omni
potent arm to Sampfon's hand) confounded in 
one ruin) the idol with the worfhippers, and 
fuddenly turned the whole temple into an altar, 
with which the priefts themfelves fell furpriz
ed facrifices to that tragical folemnity. And 
thus (to haften from fo fad a theme) the revel
ling Belflsazzar, in the midft of his magni
ficent and royal feaft, faw an intruding hand, 
which by its manner of appearing, as well as 
by what it wrote, was able to mar the flipper, 
without imparing the dainties. And that mo
narch, whom even a liege could not reduce 
below a condition of feafting, though he were 
carouzing in the confecrated cups, had fuch a 
brimmer of trembling put into his hand, as 
both prefaged and, perchance, began the de
ftiny approaching him under the enfigns of the 
noble Cyrus, whofe conquering fword, guided 
by providence, and made the fword of juftice, 
did that very fame night let out his wine, and 
blood, and life together.

upon the fame fubjecl.

IT is hard on fuch an occafion to avoid 
making fome refledion upon the mutabi

lity of worldly conditions! How little did this 
crow imagine,. a quarter of an hour fince, that 
in fo fhort a time, his body fliould be as fcnfe- 
lefs, and as ftinking carrion, as that he was 
wont to feed it with ; that his feathers fhould 
wear fo unlucky a kind of mourning for his 
deftrudion, and that I fhould write his epitaph 
with one of his own quills! Sure, fince a few 
minutes can turn the healthieft bodies into 
breathlefs carcafes, and put thofe very things 
into the hands of our enemies, which were they, 
that we principally relied on for our fafety, it 
were little lefs than madnefs, to repofe a dif- 
truftlefs tnift in thefe tranfitory polTcffions, or 
treacherous advantages, which we enjoy but 
by fo fickle a tenure. No ; we muft never 
venture to wander far from God, upon the 
prefumption, that death is far enough from us; 
but rather in the very height of our jollities, we 
fhould endeavour to remember, that they, who 
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feaft themfelves to-day, may themfelves prove 
fcafts for the worms to-morrow.

REFLECTION IV.
Upon a glow-worm., that be kept included in a 

cryjlal phial.

F this unhappy worm had been as defpi- 
I cable as the other reptiles, that crept up and 

> down the hedge, whence I took him, he might, 
as well as they, have been left there ftill; and 
his own obfcurity, as well as that of the night, 
had preferved him from the confinement he 
now fuffers. And if, as he fometimes for 
a pretty while withdrew that luminous liquor, 
that is as it were the candle to this dark 
lanthorn, he had continued to forbear the dif- 
clofingof it, he might have deluded my fearch, 
and efcaped his prefent confinement.

Rare qualities may fometimes be preroga
tives, without being advantages. And though 
3 need.'efs oftentation of one’s excellencies may 
be more glorious, yet a modeft concealment 
of them is ufually more fafe: and an unfeafon- 
able difclofurc of fialhes of wit may fome
times do a man no other fervice, than to 
direct his adverfaries, how they may do him a 
mifehief.

And as though this worm be lodged in a 
Cryftallinc prifon, through which it has the ho
nour to be gazed at by many eyes, and, among 
them, by fome, that are laid to Ihine far more 
in the day than this creature does in the night; 
yet no doubt, if he could exprefs a fenfe of 
the condition he is in, he would bewail it, and 
think himfelf unhappy in an excellency, which 
procures him at once admiration and captivity, 
by the former of which he does but give others 
a pleafure, while in the latter he himfelf refents 
a milery.

This oftentimes is the fate of a great wit, 
whom the advantage he has of ordinary men 
in knowledge, the light- of the mind expofes 
to fo many effeds of other men’s importunate 
curiofity, as to turn his prerogative into a trou
ble : the light, that ennobles him, tempts inqui- 
fitive men to keep him, as upon the fcore we 
do this glow-worm, from fleeping: and his 
confpicuoulhefs is not more a friend to his fame, 
than an enemy to his quiet; for men allow 
fuch much praife, but little reft. They attradl 
the eyes of others, but are not fuffered to Ihut 
their own ; and find, that by a very difadvan- 
tageous bargain, they are reduced for that ima
ginary good, called fame, to pay that real 
blefling, liberty.

And, as though this luminous creature be 
himfclf imprifoned in fo clofe a body as glafs, 
yet the light, that ennobles him, is not thereby 
reftrained from diffufing it felf: fo there are 
certain truths, that have in them fo much of 
native light or evidence, that by the perfonal 
diftreffes of the propofer, it cannot be hidden, 
or reftrained; but in fpite of prilbns, it 
fhines freely, and procures the teachers of it 
admiration, even when it cannot procure them 
liberty.

REFLECTION V.
Upon a court's being put into mourning.

PART I* Hague
1648.

Genorio, Eusebius, Lindamor.

Genor.TI^ETHI N KS,you look, Eufebi- 
JLVX change, that blacks

have made tn this place, fince 1 laft faw you 
here, tempts you to queftion, whether or no 
this be the court.

Lind, Yet, I fear, Eufebius will fcarce 
doubt, that you, and thefe other gentlemen are 
courtiers, whilft he fees, how much you dif- 
femble in perfonating fadnefs : for though your 
clothes look mournful, your faces do not, and 
you talk to one another as unconcernedly, as 
when you wore lighter colours; and your grief 
is fo flight, that it has not an influence fo much 
as upon your looks,, and words, which yet are 
things, that courtiers are laid to be able to diC- 
guife without an over-difficult conftraint.

Genor. But, I hope, Lindamor., I need not 
labour to perfuade fuch as you, that, when we 
feem to mourn, without doing it, we may be 
thought guilty of diflimulation, without being 
lb : for what duty is there, that you and 1 
Ihould be really troubled for the death of a 
prince, whofe fubjeds we were not, who never 
obliged us, and who perhaps did only keep ' 
the power of doing good, which himfelf never 
ufed, from a fucceffor, that had the will to em
ploy it ? But you will demand, why then we 
put on black; to which the anfwer is ealy, that 
cuftom having eftabliflied that ceremony in the 
courts of princes, in amity with each other, 
^e omiflion would be looked upon as an af- 
ifont, and be a provocation. And therefore, 
the blacks we wear, are not meant to exprels » 
grief for the dead, but a refped to their living 
relations: and thus, this as heartlefs as folema 
lhew of mourning is not put on by hypocrify, 
but by prudence, or civility. And in this cafe, 
I would appeal to Eufebius himfelf, but that I 
perceive' fome objed or other has, ever fince 
we began to talk, engroffed his attention, as 
well as fealed up his lips.

Lind. I have taken notice of it, as well as 
you, Genorio, and I confefs, I would give much 
to learn his thoughts.

Euseb, It is odds then, Lindamor, that you 
would over-purchafe fo worthlefs a knowledge: 
and to latisfy your curiofity at an eafier rate, 
I will tell you, that I was obferving, how a gen- 
deman, who^ it feems, does not much frequent 
the court, chancing to come in a coloured fuit, 
that, but laft week, would have been thought 

•a fine one, was ftared at by all in the room 
except your feives, whole faces chanced to be 
turned from him, like a man of another coun
try, (i^ot to fay of another world ;) which the 
poor gentleman at length perceiving, he foon 
grew fo fenfible of it, that in fpite of the 
richnefs and newnefs of his clothes, with many 
blu flies he flunk out of the court, to which he 

found
For there was alecond part of this refl.-ftion, b'Jt when it was to be lent to the prefs it could not be found, 

n<!r w«uld tlicprcfs’s hafte, ahd ths author’s occafions, allo?/ him either to ftay till it were found^ or write a new one.
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found men’s gazing at him concluded him to 
bcaftranger. ,

Lind. But this, Eufebius, is only to tell us, 
what you obferved, not what refleftions you 
made upon it; and you know, that which I

• was inquifitive after, was your thoughts.
Euseb. I will add then, Lindamor, fince 

you will have it fb, that I was confidering, 
that there has been no law made by the ftate 
to forbid any, much lefs ftrangers, to appear 
in this court in coloured clothes : and thofe, 
which the gentleman I was fpeaking of, had 
on, were fuch, both for finenefs, and fafhion- 
ablenels, as would very well become a greater

bring thofe, that are about him, to conform 
their aftions and behaviour to what men are fa- 
tisfied, he d.efires, or likes. And thofe, whom 
their nearnefs to him, or their employments, 
make the confpicuous and exemplary perfons, 
being thus fnodeJed, their relations and depen
dants will quickly be fb too; and then that 
which is in requeft at court, being upon that 
very account looked upon as the fafhion, it 
will by degrees be imitated by all thofe, on 
whonf the court has influence; fince, as we 
jiifl now faw in the inftance of Eufebius's gau
dy gentleman, men will be afhamed to be un
like thofe, whofe cuftoms and deportments 
pafs for the ftandards, by which thofe of other 
men are to be mcafured.

REFLECTION VI.
Upon hearing of a lute firfi tuned., and then ex

cellently played on.

Occasional Reflections. 2.13
than for multitudes topafs uncited before man’s 
tribunal, to receive their condemnation at 
God’s. But,though a prince can fcarce, as i 
legiflator, prevent, or lupprefs fuch fins, yet, 
as a pattern, he may do much towards i t; for 
by his example, his opinions, his encourage
ments, and his frowns, he may reform an hun
dred particular things, which the laws do not 
(and perhaps cannot) reach. His declared 
efteem of fuch and fuch praftices, joined with 
his particular aftions fuited to it, and his pro- 
feft diflike of thofe finful or difnonourable 
courfes, he finds the rifeft, backed with a 

_ fteady and refolutc difeountenance of thofe, that
Court, if it were not in mourning. But, now • do not decline them, will, in a Ihort time, 
fhe prince, and thofe, that have the honour to 
belong to him, or to frequent this place, have 
put themfelves into blacks, to appear in ancx. 
ther, though in a finer habit, is, to betray 
one’s not belonging to the court, nor ufing to 
come to it •, and among fo many, that think 
they have a right to give laws in point of 
clothes, a laced, or an imbroidered fuit, though 
laft week in requeft, would, now they have laid 
them by, make a man look not fo much like a 
courtier, as a player. And this refleftion in
vited me to confider further, what a ftrange 
influence fafhions have on mankind,, and what 
an happy change might be eafily made in the 
world, if they, who have it in their power to 
introduce cuftoms, would make it their en-

^deavour to introduce good ones.
Lind. I am fo much of your mind, Eufe- 

lius, that I confefs, I envy not princes fo much 
for the fplendour and the pleafures ; that they 
live in, nor for the authority of raifing armies, 
nor, perchance, for the happinefs of making 
them viftorious, as for the power of impofing 
and reforming of fafhions. And I think ft a 
lefs improvable prerogative, to be able to cqin 
any metal into money, or call it in at pleafufe, 
than by the ftamp of their authority to in
troduce good cuftoms, and make them cur
rent.

Genor. But, do not princes enough, when 
they take care to make good laws, and fee 
them well executed?

Lind. I will not difpute, whether by that, 
they do all they ought, but fure I am, they do 
not all they may : for human laws being made 
for the civil peace of human focieties, they are 
wont to be framed not for the making men 
virtuous, but the reftraining them from being 
mifehievous j they confift far more of prohibi
tions than commands, and even their prohibi
tions reach but to a little part of what is ill j 
the bufinefs of laws being to provide, not a- 
gainft all evils, but thofe groffer ones, that 
are prejudicial to civil focieties : fo that there 
are a thoufand rules of reafon, or Chriftianity, _
which ftates have not thought fit to turn into ’ little pains, had loft a great deal of pleafure 
laws. For pride, envy, covetoufhefs glut
tony, intemperance, effeminatenef^ oaths, 
idlenefs, and I know not how many other fins, 
contrary to the laws of nature, and of Chrift, 
are fo little provided againft by human fanfti- 
ons, that one may be a bad Chriftian, and a 
bad man, without being a bad citizen ; there 
being nothingmorc eafy,nor, I fear, more ufual.

Vol. II.

The jarring firings made fo unplcafant a 
noife, whilft the inftrument wastuning, that 
I wonder not at the ftory, that goes of a Grand 

Signior, who being invited by a Chriftian em- 
bafTador to hear fome of our mufick, com
manded the fidlers to be thruft out of his fera- 
glio, upon a mif-apprehenfion, that they were 
playing, when they were but tuning. But this 
rare artift had no fooner put an end to the 
fhort exercife he gave our patience, than he 
put us to the exercife of another virtue j for 
his nimble and fkilful fingers make one of the 
innocenteft pleafures of the fenfes to be one of 
the greateft, and this charming melody (for 
which Orpheus or Orion themfelves might envy 
him) does not fo properly delight as ravifh us, 
and render it difficult to moderate the tranf- 
ports of our paffions, but impoffible to reftrain 
the praifes, that exprefs our fatisfaftion: fo that 
if this mufician had been difeouraged by the 
unpleafant founds, that were not to be avoid
ed, whilft he was putting his Jute in tune, 
from proceeding in his work, he had been 
very much wanting to himfelf, and to fave a
and applaufe.

Thus, when the faculties and paffionsof the 
mind, cither through a native unrulincfs, or 
the remilfnefs of reafon and confcience, are dif- 
compofed, he, that attempts to bring them into 
order, muft expeft to meet at firft but an un- 
eafy talk, and find the beginning of a reforma
tion more troublefome, for the lime, than the 

J i i paft
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paft diforders were : but he is very little his 
own friend, if he fuffers thefe ftiort-lived diffi
culties to make him leave his endeavours un- 
profecuted ; for when once they have reduced 
the untuned faculties and affedions of the foul 
to that pafs, which reafon and religion would 
have them brought to, the tuned or compofed 
mind affords a fatisfadion, whofe greatnefs 
does even at prefent abundantly recompence 
the trouble of procuring it, and which is yet 
but a prelude to that more raviffiing melody, 
wherein the foul (already harmonious within 
itfelf) fhall hereafter bear a part, where the 
harps of the feints accompany the glad voices, 
that fing the fong of the Iamb, and the alle- 
lujahs of the reft of the celeftial choir.

REFLECTION VII.
Upon being prefented noith a rare nofegay

a gardener.

Sefl. 5. 
pradiceSj and degrees, they have been brought 
from defpicable feeds to this perfedion and 
luftre. And perhaps, if you confidered, that 
a gardener muft be digging in the violent heats 
of the fummer, and muft be afraid bf the bit
ter cold of the winter, and muft be watchful 
againft furprifing frofts in the fpring, and muft 
not only prune, and watet, and weed his 
ground, but muft, to obtain thefe gaudy and 
odoriferous flowers, fubmit to deal wifh home
ly and ftinking dung t if ( Lindamor ) you 
would take notice of thefe and of fome other 
toils, and hardftiips, that attend a gardener’s 
trade, you would (I doubt not) confefs, that 
his imployments, like hiS bufhes, bring him 
thorns as well as rofes.

And now give me leave (Lindamor) to tell 
jfou, that this may be applied to the condition 
of fome ftudious perfons, that you and I know. 
For when we hear a learned or eloquent fer
mon, or read fome book of devotion, or 
perhaps feme occafional difcourfe handfomely 
written, we are apt to envy the preacher or the 
WTiter, for being able to fey fome things, that 
inftnidt or pleafe us fo much. But alas, (Ldn~ 
damor} though we fee not thefe produdions 
of the brain till they are finiflied, and confe
quently fitted to appear with their full advan
tages abroad j yet to bring them to that pafs, 
the author may perhaps undergo many a trou
ble, that we dream hot of. For he, that has to 
do with difficult or weighty fubjeds, cannot 
prefent us a good book, or a fine difcourfe, with 
the fame eafe, that a rich man can prefent us a 
fine pair of gloves, or a fine collation, which 
may be had at an hour’s warning from the next 
milliner’s or confedioner’s. For to be able to 
write one good book on fome fubjeds, a man 
muft have been at the trouble to read art hun
dred : to grow capable fo give a better render
ing of a Greek text, he muft, perchance, have 
^e.mkdLSiiidas,Stephanus,Hefyciiius, and I know 
not how many lexicographers and feholiafts : to 
be qualified to make a tranflation of an Hebrew 
word Of phrafe, that fhall ilfuftrate a dark 
text. Of clear a difficulty, of more fitly agree 
with his notion, or accommodation of a place 
in Scripture, a man muft have not only, like a

iy

Lindamor, Eusebius.

Lind. T f ER E is indeed a prefent, for which 
J_ X I muft ftin think myfelf this fel-

low’s debtor, though he thinks I have over
paid him. It is pity thefe rarities were not 
more fuitably addreffed, and worn by fome of 
nature’s other mafter-pieces, with whom they 
might exchange a graceful luftre, and have 
the ornament they confer refleded back upon 
them. But one, that had nevei been a lover, 
would perhaps fay, that that wifh were more

• civil to the flowers, than the ladies, of whom 
there are few, which thefe fofr polifhed fkins, 
and orient tindures, would not eafilier make 
foils, than prove fuch to them : for (not to 
name the reft) this lovely fragrant rofe here 
wears a blulh, that needs not do fo, at any co-| 
lour the fpring itfelf can, amongft all her 
charming rarities, fhew. Ycs, here are flowers 
above the flattery of thofe of rhetorick; and 
befides, two or three unmingled liveries, whofe 
fingle colours arc bright, and taking enough 
to exclude the wifh of a diverfity, here is a 
variety of flowers, whofe dyes are fo dexte- 
roufly blended, and fitly chequered, that every 
fingle flower is a variety. I envy not ^‘al>ia*3 
odours, whilft that of this frefh blufher charms fchool-boy, l^rned an Hebrew grammar, and 
my fenfe, and find my nofe and eyes fo ravifh- 
ingly entertained here, that the bee extrads lefs 
fweeinefs out of flowers; which were they but 
lefs frail, I fear would make me more fo than 
yet I am. Surely this gardener leads a happy 
life 1 He inherits nothing of Adam^ but' that' 
primitive profefllon, that imployed and recom- 
penced his innocence, and fuch a gay and pri
vileged plot of his Eden^ as feemS eifempted 
from the general Curfe, and inftead of the 
thorns and thiftle*, that are the unthankful 
earth’s wonted produdions, brings him forth 
lillies and tulips, and gratefully crowns his cul
ture (for toil I cannot think it) with chaplets of 
flowers.

Euser. I perceive, (Lindamor} that you 
judge of the dclightfulnefs of this man’s cal
ling, only by thefe lovely and fragrant pro
ductions of it. And you fee thefe curious 
flowers in their prime, without feeing by what

turrted over Buxtorf*Sy Schindler*s, and other 
didtionaries, but (which is worfe) he muft, in 
many cafes, hazard his eyes and his patience 
in Converfing with fuch jewifh writings, hoc 
only as Elias his Tijhbi^ and Kimchi*3 Michlol \ 
but to gain a little rabbinical learning, and 
find out fome Unobvious lignification of a 
word or phrafe, he muft devour the tedious 
and voluminous rhapfodies, that make up the 
Talmud, in many of which he can fcarce Icarn 
any thing, but the art of faying nothing in a 
multitude of words ; and in otliers, which arc 
not fo ufelefs, the moft he will find in I know 
not, how many dull pages, (written with as 
little wit as truth) will perhaps be an account 
of fome wild opinion, or fome obfoletecuftom, 
or fome fuperrtitious rite of a generation of 
people, whole fancies and manners fcarce any 
thing makes worth our inquiring after, but 
their having. lived many ages fince. And even

3 ■ when-
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when a man fets himfclf to write thofe fmoorh 
Compofures, where eloquence is confpicuous, 
and feems to be chiefiy defigned, the author 
feldom comes by his contentment on as eafy 
terms u the readers come by theirs. For, not 
to mention, that fometimes periods, that in a 
Well-printed book look very handfomly, and 
run very evenly, were not in the written copy 
without interlining and tranferiptions ; thofe, 
that are fcholars tliemfelves, can hardly write 
without having an ambition, or at leaft a care, 
to approve their difcourfes to them that are fo 
too. And in the judgment fuch pcrufers, to 
be able to write well, one muft not only have 
{kill in the fulled, but be well Ikilled in the 
way of writing, left the matter be blemifhed 
by the manner of handling it. And although 
to lhew one’s felf a maftcr, in treating of variety 
of themes with a florid ftyle, and even in thofe 
compofures, that arc defigned chiefly to exprels 
wit and move affedions, one may think, that 
nature may be well let alone to fupply any 
lhe has been kind to, with all they need, yet 
even in thefe cafes there are fome toils and un- 
cafinefles, that are fcarce to be avoided ; fince a 
difeteet man, though never fo rich in nature’s 
gifts, will think himfelf obliged to ftudy rhe
torick, that he may be fure he does not tranf- 
grefs the laws of it. For though an author’s 
natural parts may make his book abound with 
wit, yet without the help of art he will fcarce 
make it free from feults. And to be well flocked 
v/ith comparifems, which, when Ikilfully ma
naged, make the moft taking paflages of fine 
pieces, one muft fometimes furvey and range 
through the works of nature and art, which 
arc the chief warehoufcs, where variety and 
choice of fimilitudes is to be had and to ob
tain thofe pleafing ornaments, there is often
times required no left pains titan to devife 
ufeful notions. As one muft fearch the ditches 
amongft briars and weeds, not only to find 
medicinable Serbs, but to gather primrofes 
and violets. So that (Lindamor) to conclude, 
if we confider the trouble, that applauded com
pofures do oftentimes coft their authors, we 
ihould be fenfible we owe more, than moft men 
think we do, to thofe, to whom we owe good 
books. But then unlefc they find fome recom
pence for their labours, in the latisfatftion of 
promoting piety, or in the well-natured pleafure 
they feel themfelves in pleafing others, I Ihould 
fcarce doubt, but that fome of the writers, we 
think fc> happy, may rather deferve our efteem 
than our envy.

REFLECTION VIII.
Upon a child that cried for the ftars.

I Remember P.S. did once, upon juft the 
like theme, difcourfe to the following pur

pofe.
Amongst thofe numerous eyes, that thefe 

fair lights attract in fo clear a night as this, 
there are not perhaps any, that are more de
lighted with them, than this child’s feem to be. 
And thofe Perfians, that adored the rifing fun.

could not be more charmed with that glorious 
objeft, thah tiiis child is with thefe twinkling 
lights, that need hisablence to become fo muen 
as, vifible. But his is a pleafure, that is not more 
great than unquiet, tor it makes him querulous, 
and unruly; and becaufe he cannot by his ftrug- 
gling, and reaching forth his little iiands, get 
polTcflion of thefeIhining fpangles*, that look 
fo finely, their fires produce water in his eyes, 
and cries in his mouth, that are very little of 
kin to the thufick the Flatonifts fancied in the 
fpheres he looks an Whereas, though my 
inclinations for aftronomy nuke me fo diligent 
a gazer on the ftars, that in fpite of my great 
obnoxioufnefs to the inclemenr y of the noctur
nal air, I gladly fpend the coldeft hours of the 
night in contemplating them *, I can yet look 
upon thefe bright ornaments of heaven it felf, 
with a mind as calm and ferene, as tiiofe very 
nights, that are fittert to obferve diem in.

I Know divers men, for whom nature feems 
to have cut out too much work, in giving them, 
in an unconfipedly amorous difpofition of mind, 
ftrong appetites for almoft all the fair objects, 
that prei'ent themfelves to their fight; thefe a- 
morous perfons may be, .1 grant, very much 
delighted, when they firft gaze upon a conftel- 
lation of fair ladies but the hea. t commonly 
pays dear for the pleafure of the eye, and the 
eager defires, that beauty creates, are in fuch 
men excited too often not to be frequently dis
appointed, and are wont to be accompanied 
with fe> many jealoufies, and fears, and rcpul- 
fes, and difficulties, and dangers, and remor- 
fes, and delpairs, that the unhappy lovers (if 
thofe, that love more than one, can merit that 
title) do radier languifli than live, if you will 
beheve either their own querulous words, or 
their pale and melancholy looks, which would 
make one think they were juft entering into the 
grave, or had been newly digged out of it. 
Whereas a perfon, that has his afi'edtions and 
fenfes, at that command, which reafon and re
ligion require and confer, can look upon the 
fame objeds with pleafed but not with dazied 
eyes j he confiders thefe bright and curious 
produftions, as fair animated ftatues of na
ture’s framing, and contenting himfelf to ad
mire the workmanlhip, adores only the divine 
artificer, whofe infinite amiablenefs is but faintly 
ihadowed forth even by fuch lovely creatures. 
And therefore what has been faid of miftrelTcs, 
may be more juftly applicable to all the other 
objeds of men’s too eager paffions. To be 

.Ihort, looking upon thefe curioufeft produdi*- 
ons of nature, with a philofopher’s and a 
Chriftian’s eyes, he can call them on thofe 
bright objeds with pleafure, and yet withdraw 
them without trouble, and allowing beauty to 
contribute to fiis delight, without being able 
to create him any difquietj though it afford 
him a lefs tranljxjrting pleafure than it fome
times does the amorift, yet, all things confi
dered, it may afford him a greater pleafure, by 
being more innocent, more untroubled, and 
more lafting ; and there may be fuch a diffe
rence betwixt the contentment of this calm ad

mirer
* Thus in a ftarry night fond children cry

For ths rich fpangles, ihsc adorn ths sky. Mr, H'.
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mirer oF beauty, and that of a greedy and 
unconfined proftitutor of his heart to it, as 
.there is betwixt the unquiet pleafure, that the 
fight of the ftars gives to this child, and the 
rational contentment it may afford to an aftro- 
nomer.

REFLECTION IX.
Upon my lady D. R. her fine clofet.

Lindamor, Eusebius.

Lind.TS not this clofet ftrangely fine, Eufe- 
1 bias ? Here is fuch a variety of pretty 

and taking objefts, that they do as well diftraft 
the eye as delight it; the abundance, the 
choice, and the order, do as well difclofe the 
fair poffeffor’s fkill, as her magnificence, and 
fhew at once, that fhe both has plenty, and 
deferves it, by knowing fo well how to make 
ufe of it. Thofe things, that are here folitary, 
or fingle, will fcarce be elfewhere matched ; 
and all the reft are fo pretty, and fo excellent 
in their feveral kinds, that the number of fine 
things, that make up this curious colleftion, 
cannot hinder any of them from being a rarity. 
And in a word, the embcllifhments, that a- 
dom and ennoble this delightful place, are fuch, 
that I believe the poffeffor ofthem, as wel-
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with thofe, that are able to reconcile fumptuouf
nefs and charity. But the number of fuch ladies, 
efpecially lb foon after a long civil war, mull 
needs be but final!, and I fear much inferiour 
to that of thofe, who will confider more what 
they fee done before their eyes, than they will 
the difparity of circumftances betwixt their own 
condition, and that of thofe they emulate: 
and the greater appearance of ingenioufnefs, as 
well as innocence, there is in the praftice I am 
dilapproving, the more dangerous it is, and 
the more fit to be examined and decryed. For 
as the old ferpent has variety of wiles, lb he 
fits them to the various tempers of the perfons 
he affays to work upon ; and when he meets 
with ladies virtuoufly diJpofed, fince he cannot 
quite eradicate their inclinations to the beft part 
of religion,, charity, he will at leaft blaft and 
render them fruitlefs ; and he juftly thinks, he 
has reached no fmall part of his end, if though 
he cannot leduce them to do il!, he can at lealt 
hinder them from doing good. And this he 
has of late attempted but too profperoufly, by 
perfuading us to take thofe for the ftandard and 
examples of our expences, that making none 
of the foore of piety, have the more left for 
their vanities and their appetites; which they 
gratify at fuch high rates, that thofe, that think 
themfelves bound to imitate them in thofe ex- 

come as lhe is unto the beft companies, fcarce celfcs, that are mifnamed gallantry, lhall have 
ever looks upon finer things, than lhe can fee 
in her clofet, unlefs when lhe looks into her 
glafs. But, methinks, Eufebius., you hear and 
view all this with a filent ferioufnels, which 
begins to make me fufpeift, that what I thought 
might be an effeft of your wonder, may be fo 
-of your diflike.

EusEB.Thecolleftion,LrW<i?«(7r, is, I confefs, 
very curious in its kind, and fuch as if the mif- 
trefs of it were lefs handfome than lhe is, might 
give her as well caufo to be jealous of thefe fine 
things, as to be proud of them, fince a beauty, 
that were but ordinary, could not divert alpec- 
tator’s eye from objefts, whereof many are not 
fo. But, Lindamor, I muft freely tell you, 
that I like both the lady, and the clofet, much 
better than the cuftom fuch fights as thefe 
are introducing among ladies of fumilhing fuch 
kind of clofets: I know, that youth may in 
certain cafes, excufe fome of the impertinencies 
it is wont to occafion j and it is not ftrange to 
me, that perfons of the fairer fex Ihould like, 
in all things about them, that handfomenefs, 
■for which they find themfelves to be the moll 
liked ; nor would I forbid, even luch of them,, 
as are not of a very high quality, to have a 
retiring place fo neatly adorned, as may invite 
them to be alone, and withdraw to it, to read, 
or meditate, provided thefe ornaments be not 
fo coftly, as to rob charity, or fo gaudy, as to 
diftraft the devotion they Ihould but accom
modate. And in cafe circumftances Ihould 
fo confpire, as that youth and quality Ihould be 
attended by fuch a plentiful fortune, as that 
after all, that either juftice, prudence, or de
cency can challenge, there remains yet enough, 
both to relieve the poor, and purchafe rarities 
themfelves ; I will not be fo fevere, as to con
demn perfons fo circumftanced, nor fall out

as little ability as the other have will, to apply 
any confiderable part of their eftates to thofe 
ufes, which chiefly God granted them thofe 
eftates for ; and by that time, the lady her felf, 
and the houfe, and the clofet, are fumiflied 
with all the ornaments, that vanity and emula
tion call for, there is nothing left for charity to 
difpole of, nay, perhaps not for juftice; the 
creditor being oftentimes turned back empty 
as well as the beggar, if not alfo made a beg
gar by ruinous delays. And greater fortunes, 
than moft ladies have, may be exhaufted, by 
gratifying fuch an ambition, as that of a clofet, 
to whofe coftJinels nothing can put limits, till 
difcretion do; cuftom it felf having not yet 
regulated a piece of vanity, which, as impofing 
as cuftom is wont to be, it has not yet dared 
to enjoin.

Lind. Methinks, Eufebius, you are Ibme
what forward to accule thofe fair creatures, 
that though they Ihould want innocence, 
would fcarce want advocates; and you are too 
good a cafuift to ignore, that they are wont to 
alledge,' that the bravery you are fo fevere to, 
is no where exprefsly prohibited in theScripture; 
and this unforbiddennels they think fufficient to 
evince, that the fumptuoufnefs you fo^ondemn, 
is not abfolutely, and in its own nature, finful.

Euseb. I can readily believe, that Lindamor 
has wit and amoroufnefs enough to make him 
find it more eafy to defend fair ladies, than to 
defend himfelf againft them ; and I know, it 
is faid, that thefe fumptuous clofets, and other 
vanities, are not Amply unlawful in their own 
nature: but I know too, that divers things, 
not in their own nature unlawful, may be made 
fo by circumftances ; and if fo, then I fear, that 
that can be no other than ill, which make^ a 
m^n needlefly difable himfelf to do good. The 

Apoftle,
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Apoftle, that difeountenanced women’s wear
ing of gold, or precious things upon their bo
dies, would fure have oppofed their having 
more fumptuous ornaments upon their walls: 
thefe caynot pray' for us, but the poor and 
diftrefled, they keep us from relieving, may 
either fuccefsfully pray to God for us, or cry 
to him againft us. The Scripture, that repre
fents Dives in hell, without faying, that he op- 
preffed or defrauded any, gives no other ac
count of his doom, than that living at a high 
rate, and going richly dreffed, he negleded 
to relieve the ftarving poor. A few fuch clo
fets as this lady’s might be eafily enlarged, 
and contrived into an hofpital: a fmall part of 
thefe fuperfluities would relieve the neceflities 
of many families, and a liberal heart might pur
chafe heaven at an eafier rate, than the furni
ture of this clofet coft the owner of it. Nor 
is this pradice fo unallied to a fault, as to ef
cape a punifliment even in this world i thefe 
courtiers of applaufe being oftentimes reduced 
to live in want, even in the midft of a plenti
ful fortune j thefe coftly trifles fo engrofling all 
that they can Ipare, that they muft fometimes 
deny themfelves things convenient, and, per
haps, almoft neceflary, to flaunt it out with 
thofe, that are neither the one nor the other, and 
being frequently enough fain to immolate their 
own inclinationsand defires,though, perchance, 
ftrong and innocent, to their vanity. And thofe, 
that have once found the happinefs there is in

* • making others happy, will think their treafure 
better beftowed in feeding hungry mouths, than 
idle eyes: the coftly pradice I am yet cenfur- 
ing, does not only offend charity, but ftarve 
it, by fubtrading from it that, which fliould 
feed it, and enable it to ad like it felf. And 
for my part, I think, he, that devifes, and by 
his example brings credit to, a new expenfive 
way of vanity, does really deftroy more poor, 
than if he ufurped an alms-houfe, or ruined an 
hofpital. And by the ill precedent he leaves, 
he takes the way to be uncharitable, even after 
death, and fo do harm, when mifers and ufurers 
themfelves are wont (by their legacies), to do 
fome good. To conclude, it is no very Chri
ftian pradice to difobey the didates of piety, 
without having lb much to plead for fo doing, 
as the pretence of following the didates of 
cuftom : and it is a great deal better to be with
out a gay clofet, than to be without charity, 
which lovelieft of Chriftian virtues lhe muft fure 
very much want, that will needlefsly begin a 
new example to give a bad one.
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RELFECTION X.
Upon his feeing a lark Jloop to, and caught 

with, day-nets.

Eusebius, Lindamor.
Euseb.I^OOR bird! thou wert juft now 

JL lo high upon the wing, that the 
tired gazers feared thou hadft loft thy felf in 
heaven, and in thy fatal ftooping feemeft to 
have brought us thence a meflage, that fo re- 
liflies of that place, that I fhould be troubled 
to fee thee fo mdely entertained, if that cir- 
cumftance were not neceffary to the inftrudions 

Vol. IL 

of thy mefiage. Some birds, you know, Lin- 
damor, we ufually beguile with chaff, and 
others are generally drawn in by appropriated 
baits, and by the mouth, not the eye. But 
the afpiring lark feems compofed of more 
fprightly and refined materials ; fhe is ever a 
natural, though no native, Perfian ; and the 
fun makes not a cloud left vifit to our horizon, 
which that grateful creature gives not a wel
come to, both by notes, which, could he hear 
them, he would think worthy of him, and by 
a flight as alpiring, as if lhe meant he fliould 
hear them ; and, in a word, fo confpicuous is 
this creature’s fondnels of light, that fowlers 
have devifed a way to catch her by it, and per
vert it to her ruin: for placing broken 
looking-glaffes upon a moveable frame be
twixt their nets, the unwary bird, while fhe is 
gazing upon that glittering light the glafs re-,, 
fledhs, and fporting herfelf in thofe beams, 
which derive a new glory from their very be
ing broken, heedleftly gives into the reach of 
the furprizing nets, which fuddenly cover her, 
and which the light it felf kept her from fee
ing. The devil is like this fowler, Lindamor j 
and you, or I, had perhaps refembled the un
happy lark, if fometimes providence did not 
both gracioufly, and feafonably, interpofe, and 
even when we were come near enough to have 
been covered by the nets, refeued us from 
them } for it has ever been that old ferpent’S 
policy, and pradlice, to take the exadleft mea
fure of our inclinations, that he may Ikilfully * 
fuit his temptations to them; well knowing, 
that that dexterity gains him a devil within us, 
that confpires with him without us, to make us 
inftances of that truth, which reprefents things 
divided againft themfelves as ruinous. If there
fore the tempter find by experience, that you 
are indilpofed to be wrought upon by common 
temptations, to forget the pradice of religion, 
that you have unconcernednefs enough not to 
be much diftraded with the empty and tri- 
fling'chaff, youth is wont to be caught with, 
(which perhaps feldom employ any of your 
thoughts fo much as thofe of fcorn, and pity) 
that the very gain and folider goods of this 
world (for which many, thought wife men, lofe 
thofe of the next) cannot make you fo greedy, 
nor fo fond of them, as he defires: if, I fay, 
the devil havefufficiently obferved, how un
eafy it were to intice you with common baits, 
he will alter his method ftrait, and attempt to 
catch you with light. He knows as well as I 
do, that you have a curiofity, or rather a gree
dinefs of knowledge, that is impatient of be
ing confined by any other limits than thofe of 
knowledge it felf j and accordingly, feldom, 
or perhaps never difturbing or frightening you, 
he will let you freely Iport your felf about the 
glittering intelledual glafs, men call philofo
phy, and fuffer you not only to gaze upon 
all its pieces, and furvey a pretty number, but, 
peradventyre, pry into more than one: and 
among lb numerous, and delighting objeds, I 
fear, that if you will frankly own what my 
own guilt makes me fufped you of, you muft 
confefs, that he had made you fo lhare your 
time, that you Ihould fcarce have left your felf
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do but very little exercife. And I take it to be 
as true of the intelleftual, as the material world, 
that it profits not a man, if he gain the vchole 
world, and lofe bis own foul. • W hatfoever there
fore philofophers do tell us of a wife man, 
that he is no where baniftied, becaufe he is a 
citizlen of the world •, I muft think a Chri
ftian every where an exile, becaufe he is a 
citizen of the heavenly Jerufalem, and but 
a Jlranger and a fojourner here. It was not ab
folutely in the capacity of the father of lyes, 
that the devil boafted, that the earth was his 
dominion ; for, as our Saviour ftiled him, the 
prince of this world, I find, that he has all 
things here fo much at his devotion, that there 
is no place, that he cannot lay an ambiifh in, 
fince he can pervert even light it felf, to hide 
his fnares. Let us, therefore, hereafter endea
vour ftill to ftand upon our guard, as remem
bering our feives to be in an enemy’s country, 
where diftruft is the only mother of fafety } , 
and fince providence has fo gracioufly prefent- 
ed us a leflbn, our books would not have taught 
us, againft fuch a fondnefs of them, as is in
jurious to piety, and dangerous to the foul > 
let usjuftify, better than this filly lark has done, 
that faying of Solomon, furely in vain the net is 
fpread in the fight of ary bird. Let not philo
fophy any more take up our life fo, as not to 
leave us leifure to prepare for death, and ftudy 
a fcience, which fhall moft benefit us in another 
world, and which alone will do fo there. No, . 
we may vifit Athens, but we fhould dwell at Je
rufalem ; we may take fome turns on Parnaf- 
fus, but fhould more frequent mount Calvalry ■, 
and muft never fo bufy our feives about thofe 
many things, as to forget that unum necejfarium, 
that goodpart,whichfhall not betaken away from 
us.
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any for heavenly themes, and the meditation 
of death, (which confequently, might have then 
furprized you, had it invaded you) if provi
dence had not mercifully fnatched you out from 
between the nets you were allured to, before 
you were quite involved in them; and by fick
nefs, or elfe, by means (in other cafes) fo un
likely, as outward diftraftions, called your 
thoughts home by driving them away from thofe 
enchanting ftudies, whofe light might much 
likelier have betrayed you into the net, than 
have fhewn it you.

Lind. Though I am not furprized to hear 
Eufebius, yet I am glad to hear a fcholar talk 
at this rate, and believe with you, that many 
a one, that was neither crow, nor woodcock, has 
perifhed in this fnare; and we have known but 
too many great fcholars fo intirely taken up 
with writing, and reading of books, with learn
ing this fcience, and with teaching that, that 
by fetting themfelves fuch tafks, as required 
and employed the whole man, death has un- 
difcernedly ftollen upon them, and unawares 
intruded into their ftudies, where their reftlefs 
ambition to inrich the mind never left them the 
leifure to prepare it to leave the body, but 
either made them furprized inftances of that 
fad (but true) obfervation of Seneca, plerofque 
in ipfo vita apparatu vita dejlituitr,ot elfe made 
their condition like that of Archimedes, who 
was fo bufy in tracing his circles, that he took 
410 notice ofthat viftorious enemy, that came to 
difpatch him.

Euseb, I allow, that it is the innocence, as 
well as pleafure of knowledge, that deceives 
thofe learned men; but they, as well as others, 
muft remember, that even the wholfomeft meats 
may be forfeited on, and there is nothing 
more unhealthy, than to feed very well, and

OCCASIONAL REFLECTIONS.

REFLECTION I.
Seeing a child picking the plumbs out of a piece of 

cake his mother had given him for his breakfaft.

Euseb.

Eusebius, Lindamor.

HIS child is fb much one in his , 
humour, that defpifing meet 
bread, though never fo nou- 

rifhing and wholefome, his mother is fain to 
difguife the materials of it into cake, out of a 
belief, that the toothfome would make the nu
tritive part go fmoothly down. But this li- 
quorifh chit, I fee, defeats her plot, and knows 
already how to nibble off the bait from the 
hook, and calling by the meat, makes his whole 
meal of what was meant only for fauce, to give 
a relifh to what he rejefts for it. This puts 
me in mind of the unwelcome fate thofe papers 
of mine, that treat of devotion, have met with: 
for when I firft was fo unacquainted with the 

world, as to expeft, that piety and virtue were 
able, by their native charms, fo much to en
dear my drefs, as to win themfelves adorers in 
a plain, or even'a fevere one j I ventured fome of 
them abroad, though not in print, yet among 
my acquaintance, in a carelefs matron-like habir, 
in which I foon found they almoft frighted moft 
of thofe I had defigned them to work the quite 
contrary effefts on. But when my acquainted- 
nels with the genius of the age had fadly taught 
me, that I was to alter my method, that the 
eloquence of virtue’s fermons was that, which 
muft attraft an auditory, and engage attention 
to them; and that thofe orders of hers, in 
which fhe employed not rhetorick for her fe- 
cretary, could not be fo much as liftened to, 
much lefsobeyed, I endeavoured to cloath vir
tue, though not in a gaudy, in a fafhionable 
habit, and divefting her not only of her fack- 
cloth, but her blacks, where I faw fhe appeared 
in them with difadvantage, I endeavoured to 

give
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give her as much of the modern ornaments of 
a fine lady, as I could, without danger of being 
accufed to have drefled her like a courtezan. 
This attempt having not proved fo unfuccefsful* 
but thatinany were pleafed to aflure me, I had 
not been unlucky in it, I fpent fome time in the 
feJf-denying exercife of minding words, and 
improving a ftyle, I hoped to be able to im
prove to virtue’s fervice, and fubduing my in
clinations to be fit to teach, as I had done to 
learn, her precepts •, I fometimes, for her fake, 
tired my pen in a fmoother, and more florid 
ftyle, than that, which the nature of the ftudies 
I was moft addicted to, made the moft fami
liar to me, flattering myfelf with a belief, that 
fince my writings had ufually the good fortune 
not to be ill approved, I might fo happily 
mingle and interweave inftruftions with de
light, as to neceffitate my readers to fwallow 
both together, or at leaft bribe them by the 

► latter to entertain the former.
Lind. You have better luck, as well as bet

ter Ikill, than many others, if you find it not 
often to fare with the fiffiers of men, as it did 
with thofe other filhers, that firft were honour
ed with that glorious title, when they com- 

T.Iliff V. J. plained to our Saviour, that we have toiled all 
the nighty and have taken nothing. For I fee, 
that men are grown witty enough to elude 
what they cannot delpife, and refemble the deaf 
adder,that ftopsher fpiritual ears from hearken- 

. ing to the voice of charmers, be the charmer 
never fo cunning. And the beft reception, that 
the movingeft eloquence, that pleads for piety, 
can obtain of them, is but fuch as may ferve to 
make that applicable to the preacher, which 
God once faid to a prophet, Lo, thou art unto 
them as a very lovely fong of one, that hath a 
pleafant voice, and can play well upon an injiru- 
ment ; for they hear thy words, bitt they do 
them not. But the beft is, ,that you ferve a 
mafter, that is as inclinable to reward, as able 
to difcern, intentions, and does not make his 
eftimates by events, but judges of our per
formances, not by the effefts they produce, 
but the affedions they flowed from, and the 
ends they aimed at.

Euseb. The difciple is not above his mafter, 
nor the fervant above his lord. And therefore, 
Lindamor, as I dare not repine at the unfuc- 
cefsfulnefs of my endeavours, fo I dare think, 
that whilft it proceeds but from the obftinacy 
of others^ it is not likely to be imputed to me 
by him, that complained himfelf, that all the day 
long he hadftretchedforth his hands to an unper- 
fuadable and gain-faying people. Otherwife, I 
confefs, I Ihould not have much caule to be 
fatisfied with the return, that all my endeavours 
have hitherto brought me home. For I fee, 
that men can read a book of devotion as uht 
concernedly as they do a romance or a play, 
in both of them culling out only what they 
call wit, and making no better ufe of it than 
either to exercife or improve their own. They 
hear the moft pathetick fermons, not as Chri
ftians but orators ; and if in fuch difcourfes 
they have been fo juft as to praife the rhetorick, 
they think they may well be excufed, if they 
over-look the divinity: in fliort, nothing but 
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what gratifies their fancy can leave any im
preffions on their memory, and that itfelf, if it 
tend to reform them, makes none on their affec
tions. And fome, whofe happier pens allow 
them to do it far more juftly than I can, do 
complain, that if a devout book have not good 
ftore of witty paffages, they will not mind it 
at all i and if it have, they will mind nothing 
elfe.

So that, Lindamor, I Ihould fometimes be 
difeouraged from profecutingendeavours,which 
though they now and then fucceed, are oft- 
times fo unprofperous, if I did not think with 
you, that they, who labour to win fouls to God, 
are fet on work by him, that having no need 
of our performances, feeks in our fervices but 
the opportunities of exercifing his own good
nefs.

REFLECTION II.
Upon the fight of fweet^meats very artificial'y 

counterfeited in zvax.

The fliape and colours of the beft fwect- 
meats of thefe kinds are here fo luckily 

reprefented by a fkilful hand, that art feems 
to have defigned rather to rival nature, than 
barely to imitate her, and a lover of junkets, 
that approaches not too near to thefe, muft have 
much quicknefs of fight, or but little of appe
tite, if fuch inviting objefts do not tempt him 
both to miftake and to defire them. Bur, 
though at this diftance thefe alluring fweet- 
meats appear very pleafing, yet if one Ihould 
be fo unadvifed, as to endeavour to eat them, 
inftead of injoying them more fully by the 
tafte than he did by the fight, he would both 
fpoil and disfigure them, and perhaps be fo 
near choaking himfelf, that he would more 
earneftly wilh them out of his mouth, than 
ever he wilhed them in it.

There are fome pleafures and conditions 
too in the world, which make fo fine a fliew* 
at a diftance, that in thofe, that gaze at them 
aloof off, they frequently beget envy at them, 
and wilhes for them; and yet he, that calmly 
beholds them, takes the beft v/ay of injoying 
them: fince that, which, whilft it is but aimed 
at, is expefted to be but very fatlsfaftory upon 
a nearer and fuller fruition, would be fo far 
from proving fo, and would fo little be as fweet 
to the palate as fpecious to the eye, that it 
would not only ceafe to afford them any de
light, but would make them wifli they had 

»let thofe deluding fweets alone, and would 
make attainments more uneafy and trouble
fome, than even defire was.

REFLECTION III.
Upon the eating of oyfters.

Eugenius, Lindamor.

Eug. TTTHILST every body elle is com- 
VV mending thefe oyfters, either 

with his tongue or with his teeth, lb that one 
of the company fticks not lay, that they are as 
much worth, as if they contained each of them 
a pearl, you only Icemed as unconcerned a 

Ipeftator,
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(peftator, as if you thought their proper ufe, 
like that of flowers, were rather to be looked 
on than to be eaten.

Lind. I confefs, Eugenius., that I found my 
felf more inclinable to refled on what you are 
doing, than to keep you company in it; and 
whilft I faw fuch perfons fo guftfully fwallow 
thefe extolled fiflies, the fight led me to take 
more notice than perhaps you have done of the 
ftrange power of education and cuftom.

Eug. And what, I pray you, has cuftom 
to do with oyfters ?

Lind. You will foon know that, if I tell 
you, that I was confidering, on this occafion, 
how forward we are to think other nations ab- 
furd or barbarous for fuch pradices, that ei
ther the fame, or little better, may be found 
unfcrupled at among our feives; and I ac
knowledge it to be one of the chief advanta
ges I account my felf to have obtained by my 
travels, that as I do not eafily admire, fo I 
am not forward to deride, the pradice of any 
people for being new, and am not apt to think 
their cuftoms muft be therefore worfe than 
ours, becaufe they widely differ from them,

I Could give you ftore of inftances to ju
ftify this impartiality ; but becaufe the circum
ftances of eating and drinking are thofe, which 
make men, with the greateft confidence, term 
other nations brutifli and barbarous, I will con
fine my felf to fome examples of that natura.

We impute it for a barbarous cuftom to 
many nations of the Indians, that like beafts 
they eat raw flefh. And pray how much is that 
worfe than our eating raw fifh, as we do in 
eating thefe oyfters ? Nor is this a pradice of 
the rude vulgar only, but of the politeft and 
niceft perfons among us, fuch as phyficians, 
divines, and even ladies. And our way qf 
eating feems much more barbarous than theirs, 
fince they are wont to kill before they eat, but 
we fcruple not to devour oyfters alive, and kill 
them not with our liands or teeth, but with 
our ftomachs, where (for aught we know) they 
begin to be digefted before they make an end 
of dying. Nay fometimes when we dip them 
in vinegar, we may, for fauce to one bit, de
vour alive a Ihoal of little animals, which, 
whether they be fifties or worms, I am not fo 
fure, as I am, that I have, by the help of con
venient glaffes, feen great numbers of them 
fwimming up and down in lefs than a faucer 
full of vinegar.

W E deteft and defpife fome other nations, 
for feeding upon catepillars, gralhoppers, and. 
other infeds ; and others for feeding upon car
rion, and ftinking food.

And do not many of us do as bad, when 
we not only eat, but extol, rotten cheefe, whofe 
livid colour fufficiently betrays its putrefadion, 
And whofe odious fmell offends moft men’s 
nofes, and turns fome men’s ftomachs ? Nay, 
when this cheefe is grown to that high degree 
of rottenncfs, that our critical palates like it beft 
in, we then devour whole hundreds of mites, 
which are really crawling infeds, bred out of 
putrefadion, and thefe too are fo numerous 
and little, that our greedinefs makes us fwal- 
Jow many of them alive.

Oc casioNal Reflections. Se£fc. 6.
Among the favageft Barbarians we count 

the Cannibals j and as for thofe among them, 
that kill men to eat them, their inhuman cru
elty cannot be too much detefted ; but to count 
them fo barbarous, merely upon tha fcore of 
feeding upon man’s flefti and, blood, is to for
get, that woman’s milk, by which alone we feed 
our fucking children, is, according to the re
ceived opinion, but blanched blood j and that 
mummy is one of the ufual medicines com
mended and given by our phyficians, for falls 
and bruifes, and in other cafes too. And if 
we plead, that we ufe not mummy for food, 
but phyfick, the Indians may eafily anfwer, 
that, by our way of ufing man’s flefo, we do 
oftentimes but protradt ficknefs and pain ; 
whereas they by their’s maintain their health 
and vigour. And there is no reafon, why it 
fhould be allowable to eat broth, for inftance, 
in a confumption, and be condcmnable to feed 
upon it to maintain health.

But laftly, as the higheft degree of brutifli- 
nels, our travellers mention the praftice of the 
Soldanians, at the Cape of Good Hope, who 
not only eat raw meat, bur, if they be hun
gry, eat the guts and all of their cattle, with 
the dung in them. I will not anfwer, that I 
know feveral among us, (and perhaps fome fair 
ladies too) that, to prevent the feurvy and the 
gout, drink their own or boy’s urine : nor that 
women themfelves do oftentimes take parma- 
citty inwardly, though the Latin name {Sperma 
ceti} fufficiently declare what excretion of a 
whale it is (though perhaps miftakenly) belie
ved to be: nor yet, that under the name of 
Hlbum Gracum, dog’s dung is commonly gi
ven to patients of all forts and qualities, a- 
gainft fore throats: nor will I mention, that in 
Holland it is ufual, as I have feen my felf, to 
mingle ftieep’s dung with their cheefes, only to 
give them a colour and a relifh. But I will ra
ther demand, how much left we do ourfelves, 
than what we abominate in thofe favages, when 
we devour oyfters whole, guts, excrements, 
and all ? nay, when not for phyfick, but only 
for delicacies, our courtiers and ladies them
felves are wont to make fauce for the bodies of 
lobfters of that green ftuff, which is indeed 
their dung. And to thefe I could add other 
examples, if I were not afraid to divert you too 
long from fo much pleafure, as the company 
feems to take, in eating raw fifh.

Eug. You put me in mind of a fancy of 
your frierid Mr. E^ple, who was faying, that 
he had thoughts of making a Ihort rbmantick 
ftory, where the fcene ftiould be laid in fome 
ifland 'of the fouthern ocean, goverrted by fome 
fuch rational laws and cuftoms, as thofe of [A 
topia, or the New Atlantis', and, in this coun
try, he would introduce an obferving nati/e, 
that, upon his return home from his travels 
made in Europe, Ihould give an account of our 
ebuntries and manners, under feigned names, 
and frequently intimate in his relations, (or in 
his anfwers to queftions that fhould be mqde 
him) the reafons of his wondering to find our 
cuftoms fo extravagant, and differing from 
thofe of his country. For your friend imagi
ned, that by fuch a way of propofing many of 
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our praftices, we Ihould ourfelves be brought 
unawares to condemn, or perhaps laugh at 
them, and Ihould at leaft ceafe to wonder, to 
find other nations think them as extravagant, 
as we think the manners of the Dutch and Spa
niards, as they are reprefented in our travellers 
books.

Lind. I diflike not the projedl, and wifh it 
were profecuted by fomebody, that, being 
impartial, were more a friend to. fables. For 
when I confider, that the name of Barbarian 
was given by the two nobleft people of the 
earth, the Greeks and Romans, not only to 
all the reft of the world, but to one another, 
though both thofe nations were highly civilized, 
and the courtly Perfians, and other voluptuous 
Afiaticks, were perhaps no lefs fo than they ; I 
doubt, that moft nations, in ftyling one ano
ther’s manners extravagant and abfurd, are 
guided more by education and partiality, than 
reafon; and that we laugh at many cuftoms of 
ftrangers, only becaufe we never were bred to 
them, and prize many of our own, only becaufe 
we never confidered them. And we may well 
believe, that cuftom has much a larger empire, 
than men feem to be aware of, fince whole na
tions are wholly fwayed by it, that do not rec
kon themfelves among its fubjeds, nor fo 
much as dream, that they are fo.

REFLECTION IV.
Upon a lanthorn and candle, carried iy on a 

ivindy night.

AS there are few controverfies more irhpor- 
tant, fo there are not many, that have 

been more cUrioufly and warmly difputed, than 
the queftion, whether a publick or a private 
life be preferable ? But perhaps this may be 
much of the nature of the other queftion, whe
ther a married life or a fingle ought rather to 
be chofen ? that being beft determinable by the 
circumftances of particular cafes. For though, 
indefinitely fpeaking, one of the two may have 
advantages above the other, yet they are not 
fo great, but that fpecial circumftances may 
make either of them the more eligible to par
ticular perfons. They, that find themfelves 
furnilhed with abilities, to ferve their genera
tion in a publick capacity, and virtue great e- 
nough to refift the temptations, to which fuch 
a condition is ufually expofed, may not only 
be allowed to embrace fuch an employment, 
but obliged to feek it. But he, whofe parts 
are too mean to qualify him to govern others, 
and perhaps to enable him to govern himfelf, 
or manage his own private concerns, or whofe 
graces are fo weak, that it is lefs to his virtues, 
or to his ability of refilling, than to his care of 
fliunning the occafions of fin, that he owes his 
efcaping the guilt of it, had better deny himj 
felf fome opportunities of doing good, than 
expofe himfelf to probable temptations. For 
there is fuch a kind of difference betwixt vir
tue, lhaded by a private, and fliining forth in 
a publick life, as there is betwixt a candle car
ried aloft in the open air, and inclofed in a lan
thorn ; in the former place it gives more light. 
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but in the latter, it is in left danger to be blown 
out.

REFLECTION V.
Upon the firfi audience of the Ruffian extraor

dinary embaffador, at which he made bis em
peror’s prefents.

I See the gerleral expedlation, that there will 
be here this night a magnificent appear

ance, has produced one. And, as it often 
happens in publick Ihews, that the chief part 
of them is made by thofe, that come to fee 
them; fo here, befides them; whofe duty obli
ges them to attend at the folemnity, there is a 
greater concourfe of fine people of either fex, 
than any thing of this nature has for thefe many 
years occafioned. And not only many of ths 
ladies wear in their ribbands little lefs vivid co
lours, than thofe of their faces, and are fet out 
with jewels almoft as fparkling as their eyes> 
(which yet the courtiers think were able to 
warm the Ruffian hearts, though all the ice and 
fnow of their country guarded them) but the 
men themfelves are many of them as finely and 
as richly drefled, as if even they came as well 
to be feen as to fee. And if the embaffador 
be, what a man of his employment fliould be, 
(and what fome fay he is) a perlon acquainted 
with the manners of men, he cannot but know, 
that we, as other nations, value our own fa- 
fliions enough, to look upon men dilguifed 
by the Ruffian drefs, as little better than an- 
ticks, if not as Ibme new kind of northern ani
mals. But for all this gazing throng of gau
dy fpeftators, that were able to put an ordi
nary ftranger out of countenance, to appear in 
a habit differing from their’s i the embaffador, 
and thofe, that come along with him, think it 
not fit to decline the Ruffian habit Or ceremo
nies for the Englifli, but keep to the ceremo
nies ufed in Mufeovy, as ftriftly, as if the mo
narch of it, that lent him hither, faw them 
here; and are hot dilcouraged from this manly 
proceeding,, by feeing themfelves ftared at for 
It by a number of gaudy fpedators, that wear 
clothes, and ufe ceremonies, fo differing from 
their’s. And whatever thofe may think of the 
embaffador, that are wont to eftimate men by 
the fafliionablenefs of their clothefe; yet the wi- 
fer and more intelligent do not blame him, for 
refufing to difparage the fafhions of his own 
people, by appearing afhamed of them ; but 
do rather think it prudent in him, to prefer 
the pleafing of his mafter, and his own country
men, before the gratifying of ftrangers, fince 
it is not here, but at home, that he ex peds 
the recompence of his behaviour, and em- 
baffy.

Thus, when a Chriftian, who belongs to a 
celeftial king, and whofe citizenfhip is in hea
ven, being but a ftranger upon earth, conver- 
fes among the men of the world, though in mat
ters indifferent, there is oft-times required by 
prudence as much of compliance, as is allow
ed by innocence ; yet, when there happens an 
occafion, wherein he cannot comply with the 
depraved cuftoms of thofe, among whom he 
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portmenr, fince, being (as the Scripture tells 
us fuch men in general are) fellow-citizens with 
the faints and domefticks of God, they cannot 
juftly be blamed, if they afpire to be as like as 
they can here, to thofe, whom they ^efire and 
hope to be perfeftly like hereafter. And if the 
angels (as the Scripture in feveral places feems 
to intimate) are witnefTes of our aftions, the 
fmalleft number of unfafliionable good men 
may, upon that fcore, fay to one another, as 
the Prophet did to his fervant, upon the ac
count of the heavenly hoft that furrounded 
him. Fear not, for they that be with us ar'e Kings 
more than they that be with them. And the ap- vi. la. 
probation of thefe illuminated, happy, and 
glorious fpirits, is fure more confiderable than 
that of mortal, and, which is worfe, of fen- 
fual men, whether we confider their number, 
or their judgments. And however, the day 
will come, when thofe, that defpife their fingu
larity, will envy his happinefs ; one welcom
ing fmile from Chrift will make him amends 
for all the fcornful fmiles of finful men ; and 
the fentence of abfolution, and blifs, folemnly 
pronounced before God, angels, and men, 
will not only recompenfe him for the world’s 
dif-efteem, but fhew, that he did not deferve it.

lives, without difobeying him, for whom he 
lives, and whofe fervant he is, or doing fome
thing, that would derogate from the dignity of 
a perfon related to fuch a mafter, he will then 
lefs confider, what may be thought of him by 
a multitude, than what account he iS to render 
to him, who has forbidden men to follow a 
multitude to do evil. And as he knows, that 
his reward would be much lefs than he reckons 
upon, if it were a thing to be received on earth, 
not in heaven; fo, how ftrange and unfafhion- 
able foever his conformity to the orders of his 
own fovereign may appear, he chufes rather to 
difpleafe men than God, and afts, as both fee- 
ingy and being feen by, him that is invifible.

Tit. iii. 
S.

REFLECTION VI.
Upon the fight of rofes and tulips growing near 

one another.

A continuation of the Discourse.

AND this ought to be more eafy to him, 
than their Angularity is to the Ruffians, I 

have been mentioning; for whereas thefe, if 
they be knowing, and impartial, refufe our 
modes and rites, not becaufe they are worfe, 
but only becaufe they are other than thofe of 
their country ; he refufes to conform to the 
forbidden fafhions of this world, not for their 
being different from thofe of the kingdom he 
belongs to, but for their being bad, and con
demned by him, that cannot err: whereas, of 
the oppofite praftices, the fame infallible judge 
pronounces, by the mouth of 4 perfon by him 
infpired, that thefe are the good things^ and the 
profitable unto men. And whereas thefe ftran
gers fee nothing in this magnificent affembly, 
whofe fafhions they decline, fit to be defpifed, 
but fee fome perfons in it, to whom they pay a 
great refpeft, and who deferve it upon another 
account, than that of their wearing crowns ; 
thofe, that are loyal to virtue, have caufe to look compare the difference betwixt thefe ^;wo kinds 
upon thofe they refufe to be like, with a noble, 
and juft indignation, as perfons that have de
graded themfelves, and by unworthy praftices 
blemifhed, and almoft forfeited, the dignity 
of their nature, and the nobler title of Chri
ftians. And, whereas thefe Mufeovites are 
morally certain, that we fhall never prefer their 
fafhions to our own, the Chriftian has as great 
an affurance, that thofe, whofe praftices he 
diffents from, will one day repent, that their’s 
diflented from his, and will wifh they had imi
tated what they now feem to fcorn. And how
ever, when he fhall come to the celeftial city 
he belongs to, he will be in no danger to be 
derided for the fake of piety, fince thofe, that 
deride piety, will not be admitted there. And 
as thefe Ruffians could not take a better way, 
than that of not fneaking, to avoid the having 
their rites and perfons undervalued ; fo for a 
Chriftian not to blufh at his unfafhionableft 
praftices, feems the hopefulleft way to keep 
them and him from being fcorned, efpecially 
with thofe, who having themfelves no quality 
better than confidence, value it moft in others. 
And fure it were a very unlikely way, to keep 
others from defpifing the cuftoms of the hea
venly ferufalem, for him, that belongs to it, to 
appear afhamed of them himfelf. Nor have 
pious perfons caufe to be out of countenance, 
at the fingularity even of a ftriftly virtuous de-

IT is fo uncommon a thing to fee tulips laft • 
till rofes come to be blown, that the feeing 

them in this garden grow together, as it de- 
ferves my notice, fo methinks it Ihould fuggeft 
to me Ibme reflcilion or other on it. And 
perhaps it may not be an improper one, to

of flowers, to the difparity, which I have often 
obferved, betwixt the fates of thofe young la
dies, that are only very handfome, and thofe 
that h^ve a lefs degree of beauty recompenftd 
by the acceflion of wit, difcretion, and virtue: 
for tulips, whilft they are frefh, do indeed by 
the luftre, and vividnefs, of their colours, more 
delight the eye than rofes -, but then they-do 
not alone quickly fade, but as foon as they 
have loft that frefhnefs, and gaudinefs, that 
folely endeared them, they degenerate into 
things not only undefirable, but diftaftcful; 
whereas rofes, befides the moderate beauty 
they difclofe to the eye, (which is fufficient 
to plea fit, though not to charm it) do not 
only keep their colour longer than tulips, 
but when that decays, retain a perfumed 
odour, and divers ufeful qualities, and virtues, 
that furvive the fpring, and recommend them 
all the year. Thus thofe unadvjfed young la
dies, that becaufe nature has given them beau
ty enough, defpife all other qualities, and 
even that regular diet, which is ordinarily re
quifite to make beauty it felf lafting, not only 
are wont to decay betimes, but as foon as they 
have loft that youthful freftinefs, that alone 
endeared them, quickly pafs from being ob- 
jetfts of wonder, and love, to be fo of pity, if 
not of fcorn •, whereas thofe, that were as fol
licitous to enrich their minds, as to adorn their 
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.faceSj may not only with a mediocrity of beau
ty be very defirable, whilft that lafts, but not
withftanding the recefs of that, and youth, 
may, by the fragrancy of their reputation, 
and thofe virtues and ornaments of the mind, 
that time does but improve, be always fuffici
ently endeared to thofe, that have merit enough 
to difcern and Value fuch excellencies ; and 
whofe efteem and friendfliip is alone worth 
their being concerned for. In a word, they 
prove the happieft, as well as they are the 
wifeft, ladies, that whilft they poffefs the defi
rable qualities, that youth is wont to give, ne
gleft not the acquift of thofe, that age cannot 
take away.

REFLECTION VII.
(Taken out of the 2^ book of the * martyrdom 

of Iheudora, and turned into an Occafional 
Meditation.)

• »«-

fiece of the 
etahor’s.

Upon the fight of a branch of coral among 
great prince's collection of curiofities.

The prefent and future condition of 
Chriftian, efpecially of

a
__ a martyr, is not 

ill reprefented by what we take notice of in co
ral ; for whilft that ftirub yet lives, and re
mains faftencd to its native earth or foil, it 
grows in an obfcure region of the world, and 
is perpetually furrounded, and over-flown, by 
the brackilh and unpleafant waters of the fea, 
:and oftentimes expofed to the irregular agita
tions of its waves. Befides, the I'ubftance of 
this plant (as thofe that fliould know inform 
us) is but foft and tender under water, and its 
colour but fad and unlively : nor is it, like the 
tulip or the rofe-bufli, adorned with any plea- 
fant verdure, and much lefs does it flourifli 
with gaudy colours. And whilft it remains 
under water, the excellency, of it does fo little 
difclofe it felf, that men fail over it without 
fufpefting or dreaming they have any thing of 
precious under their feet; and by the fifties, in 
whofe region, or rather element it grows, it 
is palTed by wholly unregarded: but when this 
unheeded coral comes to be torn off from its 
root, and plucked out of his foil, and fo is 
killed in the capacity of a plant, it then ex
changes the dark and unquiet place it was con
fined to, for a more elevated and lightfome 
region; and inftead of fliaring the fate of 
common flirubs and flowers, firft to degene
rate into fading colours and offenfive fmells, 
and then to perifli, either by rottennefs or fire, 
our coral, by the violence offered to it, acquires 
a delightful rednefs, together with a folidity 
and a durablenels, that makes it a thing fo 
lovely and immortal, that it ferves for an orna
ment for the cabinets of the curious; and 
what ftupid fifties do not at all regard, thofe ’ praftife them, 
nobler creatures, men, do fo highly prize, 
that oftentimes it finds place even among the 
rarities of princes.

Thus, a true Chriftian, whilft he is yet 
confined to the region of the animal life. Jives 
oftentimes in an obfcure and low condition, 
and far from that profperous ftate, wherein the 
world’s favourites are wont to flourifli: he is al-
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moft perpetually expofed to preffures and af- 
fliftions j and either .moft men confider him 
not at all, or thofe, that look at his outfide on
ly, are apt to defpife him, becaufe it is fo home
ly. And he is not only in fuch a (feemingly 
forlorn) condition, as made the Pfalmift com
plain of himfelf, that all the 'waves paffed over 
hiin\ but (like thofe plants of coral, that, not 
growing fo near the fliore, are conftantly co
vered with water, as well as fometimes difor- 
dered by ftorms) the calamities, that do, as it 
were, overwhelm him, are never altogether 
removed, even in the intervals of thofe tempe- 
ftuous fits, which increafe his diftreffes: but 
when the violence of ficknefs, or the fury of a 
perfecutor fhall have taken away his life, he 
muft be then tranflated into a higher and hap
pier region, affliftions and diftreffes will be all 
left behind. And when the fenfual idclizers 
of their bodies fhall be condemned to have 
thofe as loathfome as wi^re their minds, and 
as reftlcfs as their guilty confciences, his body 
will obtain new and glorious qualities like that 
of his redeemer, and his foul lhall find lio lefs 
happy a transfiguration -, the mortal part ‘will 
befwallowedup of life, that perfebiion, ‘which is 4.
hut inpart^jhall be done away. And thefe newly to 6iijjto», 
acquired excellencies of the whole man will 
never after vanilh or decay. And he, that lived 
unregarded by the ftupid inhabitants of the 
earth, fhall be joyfully welcomed into the bJeft 
fociety of celeftial fpirits; and, what is infinite
ly more, be gracioufly welcomed and dignified 
by the Son of God himfelf. Men Ihould not 
therefore, by a Chriftian’s prefent ftate, take 
their meafures of his future fate, but rather 
Ihould remember, that he, who faid of fuch, 
They fhall be mine in the day ‘when I made up my 
ffpecial treafures, is one, w'hofe eftimate of per-17.
fons and conditions we may faftly rely upon, * Sts'-iUob- 
fince he is able to make any of them infallibly 
fuch as he pleafes to pronounce them, and con^ 
fequently we may look upon the conftant Chri
ftian’s differing condition, with his eyes, that 
faid, Jl^e are now the fons of God, and it does j jj;, 
(ytot indeed) yet appear what we ffall be, but ‘we z. 
know, that when he foall appear, we f?all be 
like HIM-, who would be like himielfalone, 
did not his goodnefs vouchfafe th exalt thofe 
that love him, to a likenefs, which makes them 
very unlike the glorioufeft things we here ad
mire, by incomparably tranfeending them,

REFLECTION VlII.
Upon the fight of the effedls of a burning-glafs. 

IT is a fault incident to many good men, to 
be too much indifpofed to entertain the 

precepts of virtue, as fuch excellent things de
ferve, in cafcj thofe, that teach them, do not 

There are too many, that do 
not think thcmfclvt.s obliged to take errn the 
wholcfomeft advice front thofe, whom they fte 
more careful to give it others, than to follow 
it themfelves. And fome of them are fonice, 
that they will fcarce read a -book of devotion, 
unlefs it come, like that St. fohn eat in rhe A- 
pocalypfe, from the hand of an angel. But for 
my part, though I hope I both value and de- 
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it might afford them Ibme confolation in it, that 
the fame journies, that wafte them, make them 
both ufeful and bright. Whereas, though the 
horfe-fhoe I- have taken up have not been con- 
fumed upon the account of travelling, it has 
been eaten up by ruft, which waftes* it as well 
as attrition would have done, but does not give 
it the luftre it would have received from that, 
I meet with many, who, very unmindful, that 
he, who was juftly ftylcd the wifeman, whofe 
counfel it was, that lubat ever our handfinds to 
do, we Jhould do it with all our might, 
make it the main bufinefs of their life mere
ly to lengthen it, that are far more folicitous 
to live long, than well, and would not under
go the leaft labour, or endure the leaft hard- 
Ihip, to do the greateft good, but had ra
ther lofe an hundred opportunities of ferv- 
ing God, or obliging men, than an enter
tainment, or an houi’s fleep, arid all this 
under the pretence of minding their health, 
and complying with the diftates of felf-pre- 
fervation. But I have often obferved too, 
that even thefe jolly people, that feldom have a 
ferious thought, but how to avoid ferious im- 
ployments, may, by making their whole lives 
a fucceflion of divertifements, or rather a cori- 
ftant diverfion from the true end of them, 
make their lives indeed thereby ufelefs, but not 
at all immortal. And truly, fevers, pleurifies, 
and other acute difeafes, that are home-bred, 
befides thofe numerous fatal ones, that are 
(Caught by contagion, and a multitude of ca-. • 
fiialties, do cut off fb many before they reach 
old age, in comparifon of thofe, that the dili
gence, and induftry, impofed by religion, or 
curiofity, deftroy, that I think fb great a fear 
of ufing the body for the interefts of the foul, 
and of him to whom we owe both, does very 
little become his difciples, who faid, that it 
was his meat to do the will of God that fent him, 
and to accomplijh his work. The trouble of iv. 
thirfting, and fweating, and undrefling, would ’4- 
to an Ingenious man be but juft recompenfed 
by the bare pleafiires of eating, and drinking, 
and fleeping : to confine an honeft and inquifi- 
tive perfon from thofe, which he looks upon as 
the almoft only manly employments, the exer
cife of virtue, and thepurfuit of knowledge, by 
telling him, that fuch a forbearance may pro- 
tradl his life, is to promife a thing upon a con
dition, that deftroys the end and ufe of it; and 
he will look upon it, as if you Ihould offer hitn 
a horfe, provided he will not ride him, or a 
perfpeftive-glafs, upon condition he fhall not 
draw it out, for fear the air fhould, as it fome
times does, impair the glaffes. A heaven-born 
foul wbuld fcarce think it worth while to ftay 
here below, if its work muft be, not to employ 
the body, but to tend it. Thofe, that are fo
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fire religious preachers as much as the reft of 
my brethren, yet I think it would be much to 
the injury of Scripture and of reafon, if we' 
Ihould fuffer the perfonal faults of men to keep 
them from doing that good, their nature fits 
them for. The etymology of the gofpel im
porting its being welcome news, it is pity, that 
any one that teaches it Ihould not have a title 
to the character David ^3.-ve jihim'aaz, of whom 
he faid, that he is a good man, and brings 
good tidings. But my defiroufnefs of piety in 
a preacher is more for others fake than mine. 
For I know not why truth, which is an intel- 
leftual thing, Ihould lofe its nature by any 
moral vicioufnefs in the propofer. I know 
there is fomething extraordinary in the cafe of 
Noah, who awoke from his wine, and immedi
ately prophefied, and yet the event verified his 
prediftions. Our Saviour inftrufting his dif
ciples about the Scribes and Pharifees, who 
fat in Mofes’s chair, at the fame time com
mands them to conform to their doftrine, when 
he forbids them to imitate their example. The 
wife-men did not the lefs find Chrift at Bethle
hem, though the priefts and Pharifees fent them 
without accompanying them thither. And 
the Affyrian general was cured of his leprofy 
by following the Prophet’s prefcription con
veyed him by that Gehazi, who, by his un
worthy carriage in that bufinefs, tranfplanted 
(if I may fo fpeak) that foul difeafe into him
felf and his pofterity. I will therefore confider 
fermons more than preachers: for as in a burn- 
ing-glafs, though the fun-beams do but illu- 
ftrate, not heat, it in their paffage, they may 
yet, by its affiftance, kindle fubjefts, that are 
more difpofed to receive their aftion : fo thofe 
very truths and notions of a learned preacher, 
which do but enlighten him, may inflame his 
hearers, and kindle in their hearts the love if 
God. And as if a perfume be fet on fire by 
the beams projefted through a burning-glafs 
(which they do not fo much as warm in their 
paffage) the feent is no left odoriferous and 
grateful, than if it had been produced by an 
aftually burning coal. So neither is that de
votion, which is kindled by the eloquence of an 
indevout preacher, any whit the lefs acceptable 
to God for their not being themfelves affefted 
with the zeal they beget in others. And what 
the book of Kings relates of Elifha'^ bones, 
contains a far greater miracle in the hiftorical, 
than in the allegorical fenfe, in which it is no 
fuch wonder to fee a man raifed to life by a 
dead prophet.

< 
REFLECTION IX.

Upon the finding a horfe fhoe in the high-way.

The common people of this country 
have a tradition, that it is a lucky thing . unreafbnably afraid to fpend their fpirits, are 

to find 8 horfe-fhoe. And though it was to ’ " 
make my felf merry with this fond conceit of 
the fuperftitious vulgar, I ftooped to take this 
up i yet now I obferve in it a circumftance, 
that may, for aught I know, fomewhat jufti
fy the tradition. For I take notice, that 
though horfe-fhoes are by travelling worn out, 
yet if they had a fenfe of their own condition,

in fome regards lefs excufable than miftrs them
felves i for though both hoard up things, that 
Cannot be better injoyed, than by being parted, 
with, the chief uies for which they were in- 
trufted with them ; yet in this, thofe I blame 
are more cenfurable, than the covetous them- , 
feives, fince thele, by their niggard i in cfs, can 
avoid Ipending their money, but the others, 

by

    
 



Seel. 6. Occasional Reflections.
by their lazinefs, cannot avoid the confump- 
tion of their time. I know a man may be pro
digal of himfelf, as well as his eftate; and that 
both thofe profufions are faults, and therefore 
fit to be declined. But if I could not fliun 
both the extremes, certainly, fince we all 
muft die, and the queftion is not, whether 
or no we will live for ever, (for the moft, that 
can be hoped for, is not ■ to be privileged 
from death, but only to be longer reprieved) 
but whether we will rather endeavour to lead 
a life, mean, and unprofitable, a few more 
days, or a glorious life, for a fomewhat lefs 
number of them ? I fliould rather chufe to fpend 
my life quickly, than ufelefsly ; for he, that lays 
out himlclf for eternity, if he lofe any portion 
of his time upon that account, is the fooner 
put into poffeffion of an inexhauftible ftock 
of it; whereas thofe, who, that they may live 
long, meanly forgo the ends of living, and 
feek, by lazinefs, to protraft an infignificant 
ftay on earth, would, Ihould they reach their 
aim, add rather to their years than to their 
life.

REFLECTION X.
Upon the fhop of an ugly painter rarely well Jlored 

Hague. with pidtures of very handfome ladies.

Genorio, Lindamor, Eusebius.

GenoR-Uere isadeceitful fliopof beauty, 
where many, that come but to 

wonder, meet with love, and even when they 
buy not what they like, pay their hearts for 
it; the Ihop being fo well furniflied, that beau
ty feems here to have affumed all the variety of 
features, and complexions, fhe can be dreffed 
in, and fo exquifitely to have fitted all ga
zers with proportionate and attraftive objefts, 
that nothing but an abfohite incapability of 
love is here able to proteft them from that 
paffion, which, not to refent among fo many 
infpiring wonders,' were one. If in thefe faces, 
the originals equal the tranferipts; if art have 
not flattered nature, and attempted more to in- 
ftruft than imitate her; and if the painter have 
not elefted, rather to have his pieces liked, than 
like, here are apologies for love, that can pro
cure it, not only pardons, but profelytes. I 
muft (in that cafe) add, that there are more 
funs than one, whofe brightnefs, even by re- 
fleftion, can dazzle; here are princeffes more 
illuftrious for the blood, that lightens in their 
cheeks, than for that, which runs in their veins, 
and who, like viftorious monarchs, can con
quer at a diftance, and captivate by proxy.

Euseb. I fear, Genorio, that you are fb 
tranfported with your text, that you will quite. 
forget (if ev^r you intended it) to make a ho
mily upon it: for you talk at fuch a rate, as if 
you were about to lofe, to the piftures of la
dies, the liberty, your friend Mr. Boyle would 
be thought to have ever defended againft their 
originals, and fancied, that jt might add to 
the other refemblances you fo admire betwixt 
them, if both of them were made enemies to 
ferioufnefs.

Vol. II.

Li ND. I prefume, Genorio will willingly al
low me to ferve him at this turn ; for whe
ther or no he qieanc us a r^fleilion, fome 
charmsor other he has met with in thefepictures, 
feem to have fo arrefted his thoughts, as well 
as his looks, that we fhall not have them hafti- 
ly delivered from fo pleafing a captivity ; and 
the knowledge I alone, of us three, have of the 
drawer of thefe piftures, fupplies me with a 
circumftance, without which, I fliould not, when 
Eufebius is by, offer at an occafional medita
tion. But upon this advantage, I fhall venture 
to tell you, that the thing I was confidering, 
was, that though the limner have drawn fome 
pieces, as handfome as lovers think, or wifh 
their miftreffes, and fome (as they tell me) fo 
like, that an adtual confrontation of rhe artift’s 
w’orks, and nature’s, would fcarce diftinguifh 
them, (fince the former would appear to dif
fer from the later, but in that filence, which 
the later’s admiration, toffee themfelves fo per- 
fedily reprefented, would impofe) yet is the 
painter himfelf fo deformed a creature, that he 
might draw a lovelier face even than any here, 
by drawing one perfeftly unlike his own. A- 
las ! this difclofes the difference there may be 
betwixt the being able to write fine charafters 
of virtue, and the poffeffing of it. How ri
diculous fliould I efteem this limner, if with all 
this uglinefs, he fhould efteem himfelf hand
fome, becaufe his pencil can draw faces that 
are fo 1 As abfurd were it for us, to grow proud 
of our devout compofures, and fancy piety ours, 
becaufe our difcourfes can poffibly inamour o- 
thers of it. The devil fometimes does unmo- 
leftedly fuffer us to write well, if he can but 
perfuade us we need do no more, and that 
good pens may difpenfe us from good aftions. 
Our paper-wars againft vices are oftentimes 
like Alexander’^ againft the neighbouring na
tions, not out of hatred, but glory, not to ex
tirpate, but to conquer them, and manifeft to 
the world the fufficiency of our parts, by a vic
tory, after which we often treat the vanquifh- 
ed enemy with greater courtefy, than thofe, 
whofe quarrel we undertook, pifeourfes a- 
gainft vices may be as well indited by vanity, 
as by zeal, and meant to exprefs wit, not per
fuade piety. And if (as it chanceth but too 
frequently) we grow proud of them, we do, 
like witches turning exorcifts, only comply 
with Satan to caft out the devil.

Euseb. To fecond your pious reflection, 
Lindamor, with fome thoughts fuitable to my 
profeffion, I will add, that in the cafe you put, ^.j. 
It happens to us as it once did to Gideon, who, 24, 
of the fpoils of God and Ifrael'a conquered ene- Siecs
niies, made an idol, which proved, in the end, 
his, and his houfe’s fnare. It was a moft in- 
ftruftive check,' and divine admonition, that 
our Saviour gave his Apoftles, when, in the 
account they brought him of their embaffy, 
they joyfully related their excercifed power, of 
difpoffeffing devils; notwithfianding (anfwered 
Chrift) in this rejoice not, that fpirits are fub- 

jedi to you, but rather rejoice, that your names 
are written in heaven. In effeft, though Judds 
were one of the perfons, invefted with this mi-
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raculous power of cafting devils out of others, 
yet we read, that Satan afterwards entered into 
Judas,, and that it bad been good for him., that 
he had never been born. And though, as Solo
mon tell us, he that winneth fouls., is wife, yet 
it is he only, that fhall do, as well as teach, the 

2\Iat.v. 19. commandments, that Jhall be called great in the 
kingdom of heaven. And the judge himfelf in
forming us, that,at the world’s laft; day, many 
will plead their having in his name not only pro- 
phefted or preached, but eajl out devils, and 
fliall yet be difclaimed by him, fufRciently in
timates, that it is as poffible, as unavailable, 
to do many wonderful works (for religion) and 
to be workers of iniquity. The true Chriftian 
fhould, Lindamor, be willing to impart any 
ufeful dilcoveries, that God fhall pleafe tovouch- 
fafe him but he will ever confider the takingeft 
notions he can frame of virtue, more as engage
ments to it, than arguments of it: and fince 
there is not any thing, in which charity ought 
more to begin at home,^than in devout inftruc- 
tions, he will endeavour to make himfelf as 
much piety’s votary, as advocate ; to imitate 
thofe truly wifemen, that, as they informed thofe 
of ferufalem of the ftar they had feen in the 
eaft, did themfelves follow it, till it brought 
them unto Chrift j to entitle hirpfelf to that of 
our Saviour, a good man out of the good treafure 
of bis heart, brings forth good things: and (fi
nally) to take his celebrations of virtue from 
his experience, not his fancy j as nurfes firft 
feed themfelves, to nourifli their fucking in
fants, to whom they give no meat, which they 
have not in their own breafts firft digefted into 
milk, left (like the carpenters, that toiled to 

1 Cor. ix. build the ark to fave Noah from the deluge, 
27 • themfelves periflied in,) when he has preached lo 

others, he himfelf foould prove a cajl-away.

>lat. vii. 
«2. 23.

Luke vi.
45-

A continuation of the difcourfe.

Genor.OURE, gentlemen, it is a happy 
thing tQ be able to convert the 

meaneft things to the nobleft: ufes, and make 
whatever one pleafes fubfervient to piety, by 
Ikilfiilly imploying even flight and unpromifing 
occafions, to reprefent her, with the advan
tages of a varied and furprizing drefs, whereby 
you may procure that virtue lovers, and your 
feives friends: for her votaries are fo ingenuous 
and difinterefted in their amours, that they have

Occasional Reflections. Sedl. 6.
as well a kindnefs for their rivals, as their- 
miftrels.

Lin-D. I will not deny, but that there may 
be perfons fo inflamed with heavenly love, that 
their devotion is able, like the laft fire, that is 
to refine or deftroy the world, to turn all things 
into fuel for its vitftorious flames ; and who, 
when they are once ingaged in meditation, can 
make their pious thoughts excite themfelves 
and flame up higher, and higher, •without the 
affiftance of other incentives, than what their 
own fervency procures them as it is obferved, 
that when the fire has feized upon a town, by 
how fmail alpark foever it have been kindled, 
if the flame come to be very great, though 
the air be very calm, the fire it felf will pro
duce a wind, that without the help of bellows 
lhall ftrongly blow it, and make it blaze the 
more, and afpire towards heaven. But, Ge- 
norio, whenever (for I anfwer but for my felf) 
I fhall meet with any fuch happy contemplators, 
I lhall have the juftice to be one of their admi
rers, without having the vanity to pretend to 
be one of their number.

Euseb. And I, for my part, lhall tell you, 
Genorio, that though there may be divers cha
ritable perfons, befides your felf, that by the 
expreflions it becomes me to ufe in fome of my 
meditations, and other compofures of the like 
nature, may be apt to fancy that I am my felf 
as devout as I endeavour to make my readers,, 
yet you muft not imagine that my mind, like 
one of thofe writings, has no other thoughts 
than religious, or at leaft moral ones j for thofe 
may be the produftions, not of a conftant 
frame of mind, but of occafional fits of devo
tion : and you may read a greater number of 
fuch reflefticns in an hour than, perhaps, I have 
made in a month, not to fay in a year. And 
I muft ingenuoufly confefs to you, that I think 
it more ealy to make ten good fermons than to 
pradife one, and to declaim againft all fins 
than to relinquilh any: there goes much lefs 
felf-denial to conform to the precepts of Cicero, 
thart to thofe of Chrift ; and J find it fo much 
lefs difficult, to excite other'men’s paffions, than 
to command my own, that if you wdll not fufter 
your charity too much to injure your judgment, 
you muft look upon the devouter p.airages you 
may have met with among my compofures, as 
expreffions of what I aim at, rather than of what 
I pradife.

    
 



Aft Account of a ‘very odd monftrous Calf; printed firft in 
the Philofophical TranfaiHions, I. p. lo. Anno 1665.

By the fame noble perfon [Mr. Boyle] 'ws.s 
lately communicated to the Royal Society 
an account of a very odd monftrous birth, pro

duced at Limmington in Hampjhire, where a 
butcher,havingcauled acow (which caft her calf 
the year before) to be covered, that fhe might 
the fooner be fatted, killed her when fat, and 
opening the womb, which he found heavy to 
admiration, faw in it a calf, which had begun 
to have hair, whofe hinder legs had no joints, 
and whofe tongue was, Cerberus-Y\\ze, triple, 
to each fide of his mouth one, and one in the 

mid ft; between the fore-legs and the fimder- 
legs was a great ftone, on which the calf rid : 
the fternum, or that part of the breaft, where 
the ribs lie, was allo perfeft ftone ; and the 
ftone, on which it rid, weighed twenty pounds 
and a half: the outfide of the ftone was of 
greenifh colour, but fome fmall parts being 
broken off, it appeared a perfedl free ftone. 
The ftone, according to the letter of David 
T'homas^ who fent this account to Mr.' Boy ley 
is with Dodlor Blaughteyn^^iSalisbury  ̂to whom 
he alfo referred for further information.

An Obfervation imparted to the noble Mr, Boyle, by Mr. David Tho
mas, touchingfome particular's further confiderable in the Monfter, 
mentioned above; printed firfi in the Philofophical Tranfadions, 
N® n. p. 20.

UPON the ftrideft inquiry, I find by one, 
that faw the monftrous calf and ftone, 

within four hours after it was cut out of the 
cow’s belly, that the breaft of the calf was not 
ftony (as I wrote) but that the Ikin of the 
breaft and between the legs of the neck (which 
parts lay on the fmaller end of the ftone) was 
very much thicker, than on any other part; 
and that the feet of the calf were fo parted, as 
to be like the claws of a dog. The ftone 

I have fince ften it is bigger at one end 
than the other i of no plain fuperficies, but full 
of little cavities. The ftone, when broken, is 
full of fmall pebble ftones of an oval figure : 
its colour is grey like free-ftone, but intermixt 
with veins of yellow and black. A part of it I 
have begged of Dr Haughteyn for you, which I 
have fent to Oxford, whither a more exadl ac
count will be conveyed by the fame perfon.
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NEW

E X P E R I M E s
AND

OBSERVAT I O N S
TOUCHING

c o 9
O R,

An Experimental Hiftory of Cold begun.
To which are added.

An Examen of ANTIP ERISTASIS^ and an 
Examen of Mr. H 0 B B E S\ Dodrine about COLD.

Whereunto is annexed an Account of Freet^ing, brought into the 
Ro y a L Society by the learned Dr. C. MERREf, a Fellow of it. *

Together with an A P PEND IX, containing fome promilcuous Exferimenti and 
Obfervations relating to the precedent Hiftory of COLD.

fingendumi aut excogitandum, fed imtehiendum^ i^uid natura facial., ant feral. Bacon.

The Publiftier to the Reader.
GREAT progrefs having been made 
at the prefs in the fecond edition of the 
Hijlory of Cold, before the author was 

acquainted with it, he did not think fit to make 
any alteration of the former edition, but left 
it to come forth this year, juft as it was printed 
feventeen years ago, viz. in the year 1665.

For. the fame reafon, the author declined 
making any alteration in the introduftory pre
face ; whofe prolixity feemed very excufable, 
becaufe it was not barely a preface to the par
ticular book, whereunto it was prefixed, but (as’ 

■ the title was defigned to intimate) contained 
divers cofid erations introduiftory to the Hijlory 
of Cold in general, and fuperadded divers ex
periments and obfervations to thofe, that were 
delivered in the hiftory itfelf.

The author thinlishe mayjuftly hope, that 
equitable readers will not lock upon the ther- 
momctrical difcourfes, that are preinifed to the 
Hijlory of Cold, as unfit to appear again with 
it; though fome of the particulars, that are 
there delivered as paradoxal, are now acknow
ledged for truths by moft of the Virtuofi; and 
others, that are propofed as new obfervations 
and praftices, are, at prefent, come into com
mon ufe among the curious. For the ancient 

date of thefe difcourfes will eafily make it ap
pear, that the things they mainly confifted of, 
were then novelties. And he hopes it will not 
difparage them among the equitable readers, 
that many have fince thought fit to embrace 
the opinions, and make ufe of the praftices, 
there propofed.

But it will be now expefted, that fome
what fhould be faid about the following Ap
pendix, wherein the author is very fenfible, 
that he ftands more in need of the reader’s 
equity and favour. For, not being follicited 
to make a fecond edition, (after men’s curio
fity and the fire of London had difperfed or 
deftroyed the firft) till want of leifure made 
him unwilling, and want of health almoft un- 
hble, to revife and profecute that work ; he 
threw afide the particulars he intended to add 
aprong other loofe papers, where for many 
years they lay neglefted, and probably there 
were divers of them loft ; fo that when the 
ftationer and feveral other perfons were pref- 
fii'.g to have a new edition of the former Hi- 

Jlory of Cold, and gave the author notice, that 
a good part of it was already printed off, and 
waited for fome additions, that they carncftly 
defired, he had much ado to retrieve any con

fiderable
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conferences he procured with an ancient fea- 
captain, who was looked upon as the greateft 
navigator into the Northern feas, that has been 
known ; upon which account his majefty him
felf had the curiofity to fend for him, and dif
courfe with him. This- lufty old man had 
made above thirty feveral voyages into the fri
gid zone i and being then (as he ftill is, if he 
be yet alive) in the fervice of the company of 
Hudfon's Bay, was, upon that account, the 
more willing, and the more free, to make 
anfwer to the author’s queftions, even when it 
required the diftovery of his moft fecret obfer
vations. And, .that this preface may not be 
altogether ufelefs to the defign of the hiftory 
it belongs to, I lhall add, on this occafion, 
that the author having been vifited by the prin
cipal perfon, that ventured to winter inHudfon's 
Bay (where the ingenious captain James, often 
mentioned in tlie foregoing hiftory, found it 
almoft, if not quite, asrigoroufly cold, as the 
Hollanders found Nova Zerahla'} he was parti
cularly inquifitive to learn of this perfon, how 
he was able to fupport the extreme rigours of 
the cold all the winter long : to which inquiry 
the navigator anfwered, that the cold was fcarce 
fufferable the firft year he fettled there ; but 
that aftewards they had found an expedient to 
make their wintering not only tolerable, but 
comfortable enough. And being preffed to 
name this expedient, he ingenuoufiy confefled 
it to be this; that they dug fo deep into the 
earth, where they thought fit to ereiit their win- 
tering-houfe, that about one half of their man
fion, and that part, wherein they dwelt them
felves, was built under ground -, by which means 
the cold air could not laterally pierce into it, 
fo that they flept warm enough, and in the 
day-time could keep themfelves from exceffive 
cold, as long as they continued in that fubter- 
ranean part of their houfe.

Thb following papers having been lent away 
to the pref^, without being reviewed by the 
author after the particulars, that compofe this 
Appendix, were ranged in the order they now 
appear in ; when afterwards he received them 
all at once as they now ftand printed, he found 
(not without being troubled at it) that to com
ply with the defign of referring particulars to 
their proper heads, fome paffages in this new 
model of them had loft their dependencies, or 
the connexions they had in the papers whence 
they were taken. As for inftance, the governour 
,of Smolenfco, upon the borders of Poland and 
Rujfa, though not here called by his own name, 
is mentioned as a perfon formerly nominated j 
which might well be done in the papers, whence 
this particular was extrafted, becaufe he had 
in them, before that, been quoted by the name 
of Lieutenant-General Drummond. Nor is this, 
(it is feared) the only paffage, wherein the al
moft neceffary diflocation of particulars, that 
before had a manifeft connexion, may need the 
reader’s pardon, which is therefore begged by 
the author ; who yet hopes, that thefe paflages 
will not be found numerous, and that an at
tentive reader will, by circumftances, eafily 
enough difcern what things are his own, and 
thofe comparatively few, that might have been 

. N n n more

fiderable number of notes ; moft of v/hich too 
being occafionally written, when he could not 
get one exemplar to collate them with, (the 
ftationer himfclf having not lb much as one 
book left> it was almoft neceffary, that many 
of them fliould be fo written, as to be eafily 
and fmoothly joined to the titles of the for
merly piibliflied hiftory. So that the author 
(who at that time was^tich indifpofedj hav
ing neither health nor leifure to put this chaos 
of loofe memoirs into fome order, defired a 
learned friend to take upon him the trouble of 
doing it for him : yet it was hot polfible, for 
all that ingenious perfon’s care and diligence, 
to give a good method and fmooth connexion 
to fo confufed an heap of particulars; all that 
the difficulty of the attempt permitted him to 
do, being to refer the particulars, as near as 
might be, to the refpedive titles they feemed 
moft to belong to.

It remains, that the reader be told, whence 
the materials have been taken, whereof the 
following Appendix doth confift: fome few of 
them have been drawn out of printed books, 
becaufe cold (in itfelf, a fubjeft barren enough) 
has been left fo uncultivated by claffick au
thors, that, according to our judicious Veru- 

advice, it was not thought fit to caft 
away any credibly-related matter of faft, that 
might add to the hiftory of it. But the greater

• , number by far of the following particulars was
* taken from the relations of navigators and 

travellers, whom the author had the curiofity 
to confult about the phjenomena of cold, they 
liad met with. And for the better gaining of 
fuch informations, he became an adventurer in 
that, which is commonly called the Company of 
Hudfon's Bay to which thofe that are from 
time to time fent from London, do, either in 
their voyages thither and back again, or in 
their ftay in that frozen country, not unfre- 
quently meet with confiderable, though unwel
come eftefts of cold. But two perfons there are 
above the reft, from whofe anfwers the author 
drew the confiderableft part of the following 
Appendix. One was an ingenious Englilh phy
fician, dead many years fince, that was archia- 
ter to the then Ruffian emperor; for whom 
our author having furnilhed this phyfician with 
fome pleafing, and yet effeftual, chymical me
dicines, that were very well liked, and nobly 
rewarded by the Czar, the author defired, as his 
recompenfe, to have fome obfervations about 
cold (whereof he fent a lift) made in 2?«^^t,and 
efpecially at the city of Mofcow, where the phy
fician, attending his mafter, refided. The 
anfwers to Mr. Boyle's queries were, by mif- 
fortune, not fent by themfelves, but in feveral 
letters intermingled with fo many other paffa
ges, relating to the Ruffian monarch’s govern
ment, religion, that to put them in the 
writer’s own words (which was thought the 
faireft and fureft way to prevent miftakes) fome 
of them muft be difmembered from the context, 
and fo muft appear as torn and incoherent rags, 
and confequently to the great difadvantage 
of the papers they are made parts of. The 
other principal informations to be met w'ith in 
this Appendix, the author received in divers
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2,30 The Publisher
more exprefly delivered, as received from o- 
thers. This inconvenience was not efpied, till 
it was too late to prevent it.

Some few particulars in the following Ap
pendix may perhaps be found coincident, as to 
the main, with fome paffages of the book it is 
annexed to, and yet differing in fome circum- 
ftances. But thefe the author thought it can
did not to fupprefs, becaufe in hiftorical mat
ters truth is the thing, that is to be principally 
regarded: befides, that in thefe points, wherein 
the relations of the hiftory and of the Appen
dix agree, they will mutually confirm each o- 
ther, (which in matters, whereof few trials or 
obfervations are yet extant, is a thing of no 
fmall moment;) and thofe circumftances, that 
may fuggeft limitations or cautions, may be of 
good ufe in the Philofophick Hijlory of Cold, 
and engage the curious to make a farther 
fearch by heedful and repeated trials.

The author had divers other papers, that 
might have enriched the prefent Appendix, if 
the confufion, that was occafioned among his 
manufcripts, by a fudden fire, that obliged him 
very haftily to remove them after midnight, 
had not fuppreffed them, (and which he hath 
elfewhere complained of, as very prejudicial 
to him in reference to other trafts) at leaft till 
another opportunity. But without the pro- 
fpedt of a larger appendix, the printer wanted 
not encouragement to prefs for a fecond edi
tion, by the favourable reception, that was given 
to the firft by divers learned men, not only at 
home but abroad: where Monfieur Da Hamel, 
famous for many curious and elaborate pieces, 
in one of his learned treatifes, gives this cha- 
rafter of the foregoing hiftory : Cum anno fupe- 
riore inciderim in librum de frigoris hiftorid, 
ab illujlri doAiJfimo viro D. Boyle compofitum, 
quo argumentum, d philofqphis pene intablum, 
tarn diligenter erudite pertrablavit, ut vix 
quicquam accuratius fperari pqffit. Hu Hamel 
Corp. Aff. Cap. de Frigore. And fincx him an 
ingenious dodor ofphyfick, (that in a cold 
climate has written, though not copioufly, yet 
learnedly and ex profejfo, of cold} Ipeaks thus 
of our author and of his hiftory ; Agmen hoc 

to the Reader.
eriidilum (having fpoken before of the. chief 
authors, that have written about cold} claudat 
Eominus Boyle, delicium U ornameninm nrjiri 
temporis, cut jam nunc omnem noftram attentio- 
nem renoveure ^quum ejl. Non enim aliam cb 
caufam hoc loco ultimo eum ampleStendum nobis 
fervavi,, ^uam ut veluti per compendium,, Uberi- 
ori tamen paulb excurfioncfa^d, (A J'epofito non- 
nihil capitum pracedentium ordiiK, turn ea, qua 
jam partim allata fuere, turn qua; dicenda adbuc 
reJi ant, fine tadio concinnd brevitate, ejus
quafi du3u, quern toto hoc lubrico glaciali iti- 
nere ducem mihi propofuiy examini ulteriori fub- 

jicerem. Conradi Diflertat. Mcdico-phyf. de 
Frigoris Natura & EfFectibus, pag. gi.

These juft elogies of our honourable author 
(to omit many others) are here inferred, not 
to grate on his modefty by the repetition of 
his own (tho’ merited) praife, but as incite
ments to the ftudious to perufe his philofophy, 
with the principles thereof, contained in this and 
his other trafts, (which in many things differ 
from thofe of the Peripatus, the Academia, and 
the Stoa too) in regard they have already paf
fed the teft of the learned both at home, and 
alfo beyond the feas. For though, as an in
genious writer fpeaks in another cafe, little 
heed is to be given to the gale of a private 
man’s fancy, yet it is confiderable, when the 
wind blows from all quarters. The univerfal 
approbation, which the labours of our author • ' 
have met with, requires an high veneration for, 
and medullary fearch into, his writings. It 
was the faying of an ancient rhetor, in refe
rence to oratory, Ille fe multitm profecijfe feiat, 
cuiCsQCXCS valde placuerit; which may be ap
plied with as much veracity to Mr. Boyle, whole 
philofophical lucubrations about the fubjefts he- 
is pleafed to ventilate and difeufs, are the top cf 
their kind. Therein the Initiati may find great 
encouragement for their progreflion, and alfo 
thofe, Who are more experienced, and fit but 
one form below the Adepti, may count it no 
difparagement to learn pf him, whofe difquifi- 
tions have been fo inftrudive to the learned 
world.

An ADVERTIS, EMENT.
traS: confifts of two parts, whereof the firft 
(which to allow the more freedom of inquiry 
and difdourfe, written in the way of dialogue,) 
contains an Examen of Anliperiflafis^ without 
pretending toqueftion it abfolutely and inde*

and proved. And this dialogue, for reafons, 
that it too little concerns the reader to Jtnow, 
and would take up too much time to tell him,, 
both begins as a continuation of fome former 
difcourfe, and fomewhere mentions the author, 
as a third or abfent perfon. And to make it 
the more like to other dialogues, the quota
tions are not made with the author’s punchual- 
nefs in the reft of this book, but yet with his

That the reader may not wonder to' 
find the following dialogue cited in the 

Hijlory of Cold, whereunto neverthelefs it is 
fubjoined; he is to be informed, that a fedion 
about Antiperijiafis was really both -written and 
tranferibed before any part of that hiftory was ‘finitely, but rather, as it is wont to be taught 
fent to the prefs. But finding, that the ac- ’ « j • j- • r r
celfion of new particulars had fo much fwelled 
it, that it was unfit to pafs (as I firft defigned 
if fhould) for one of the titles of the Hijlory 
of Cold, I. judged it convenient to fever it 
from the reft, upon the fcore of its bulk, and 
yet annex it to them upon the account of thofe 
many hiftorical paffages in it, that belong to 
the fame fubjed, that is handled in thofe fec- 
tions. The reader will quickly find, that the ufual faithfulnefs; nor hath his introducing
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^he Publisher to the Ingenious Reader. 
tnen difcourfing (as it were by chance) kept 
him from putting into the margin the very 
words of.fome paflages, which he thought the 
moft important and likely to be diftrufted. But 
though this firft part be entire and finilhed in 
its kind, and fo might very well (if not beft) 
have been put forth fingle, to invalidate the 
common doftrine of Antiperijlajis, (in the 
fenfe wherein it is there oppofed 5) yet be-

131 
caufe in philofophical matters, it is not fo 
much vidlory or applaufe, that is to be fought, 
as truth j I forbore not to fubjoin to a dilcourfe, 
that may perchance fatisfy* moft of my readers, 
fome fcruples, about which I wilhed'for further 
fatisfaftion and certainty my felf; of the chief- 
eft of which, the fceptical confideration will 
will give the reader an account

The Publisher to the Ingenious Reader.
The other is, that, whereas in the preface 

fome paflages are lb penned, as to fuppofe the 
book to be publilhed early in the winter, the 
reader is'to be advertifed, that the former part 
of this preface was lent a good while fince to 
the prefs, though the latter, however then 
written out, was hindered from accompanying 
it, by fome hopes of the author’s to gain by de
lay an opportunity (he mifled of) to perfe£t 
an experiment he was defirous to infert j and 
that, when the froft began, which was late in

IAM fully perfuaded, you will much re
joice to fee that exquifite fearcher of nature, 
the illuftrious Robert Boyle, come abroad a- 

gain, as knowing he never does fo, but when 
richly furnilhed with very inftruftive and ufeful 
matter. He prefents you here with a treatife of 
tfew Obfervations and Experiments, in order to 
an Experimental Hijlory of Cold. This is the 
body of the book ; but it comes accompanied 
with fome Preliminaries, and an Appendix, 
whereof the former contains JVeoz ‘Ebermome- 
trical Experiments and Thoughts, the latter an the leafon, the cpldnefs did within a while ar- 
Exercitation about the Hoblrine of Antiperijla- 
fis, followed with a Ihort Examen of Mr.

. Hobbes’r Doblrine, touching Cold. From all 
’which it will more and more become manifeft, 
with what Ipirit and care this excellent perfon 
advanceth real philofophy; with whatexaftnefs 
he purfueth his engagement therein; and how 
great caution he pfeth, that nothing may Aide 
into the philofophical ftpre, that may prove 
prejudicial to the axioms and theories hereafter 
perhaps to be deduced from thence.

Having thus fljortly given you my fenfe of 
the fubftance of this confiderable treatife, I 
am now fo advertife you of one or two cir
cumftances, neceffary to be taken notice of in 
its perufal.

Oke is, that the noble author being at Ox
ford, when the book was printed at London, he 
hopes the reader will not impute to him the er
rors of the prefs, which yet he is perfuaded 
will not be many, and out of which muft be 
excepted a blank or two, occafioned by this, 
that the author’s papers being near two years 
fince given to be tranfcribed to one, whofe 
/kill in writing was much greater, than (as it 
afterwards appeared) his knowledge of what 
was, or was not good fenfe, or true Englifh ■, 
this perfon fuddenly going for Africk before the 
tranfcript had been examined, and not taking 
care to leave all the firft copy, the author 
found, (befides feveral blanks, that he filled 
up out of his memory, or by repeating the 
experiments, they belonged to) one or two, 
where he was not able to repair the copift’s 
omiffions : and befides unexpectedly met with 
very many paffages fo miferably handled, that 
by putting him to the trouble of writing al- 
moft a new book, when part of this was al
ready in the prefs, it niuch retarded the pub
lication of that, which U9W cotne? forth.

rive at that degree, that by its operation upon 
the moiftened paper, it long put a flop to the 
proceedings of the prefs. But the author, that 
he might neither be quite defeated of his aim, 
nordjfappoint the curious of their expeftation, 
did in the firft or fecond week of the frofl, 
which was about the end of the year 1664, 
prefent the Royal Society with divers copies of 
the Hiftory of Cold, though the book were not 
then quite printed off. And thefe books being 
fo near finifhed, that of twenty-one feftions, 
whereof the Hijlory of Cold confifts, the prefs 
had then reached to about" the 19th, and I 
had the aoth ip iny hands to fupply it, when 
the weather fhould permit; the author hoped, 
that by feafonably communicating fo much of 
his intended treatife to fo many of the "Vir- 
tuofi, that were the likelieft to make ufe of it, 
he had pretty well provided againfi the preju
dice, that might otherwife accrue from the 
flownefs of the prefs, and therefore allowed 
himfelf to fubjoin to the hiftory, the difcourfe 
of Antiperijlajis, and the Exarnen of Mr. 
Hobbes's dpiftrine *, as belonging to the fame 
fubjeft. And finding the frofty weather to con- 
Vnue later than was expefted, (which had he 
forefeen, before his hiftory was printed off, it 
would have given h^ln opportunity of enlarge
ments) he hopes the publication may not be 
yet too late for diligent readers, to make fome 
ufe of the feafon for examining his experiments, 

’ or trying fome pf the new ones, thofe may fug
geft. And therefore for the quicker diipatch 
of the book, he purpofely omits, and referves 
for another occafion, befides the papers, that he 
bath not yef given me, fome that I have already 
in my hands. And it is, I prefume, for the 
fame reafon, that he forbears to pubfi/h, what 
he long fince writ about the origin of forms 
and qualifies, in a fmall tradt, which he had 

thoughts 
• It was thought nccdlefs to infert Mr. Haiies’s feheme touching this (ubjeft, bsciufe it only fliews, that wind Is 

the caufe of cold.
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thoughts of fending forth in the company of 
the enfuing hiftory, as a difcourfe fit to be an 
introdudion as well to that, as to his hifto
rical writings about colours and fome other 
qualities.

This is all the advertifement I had to give 
you. And feeing it would be altogether im
pertinent, for me to take any pains, or to ule

The Author^s PREFACE.
art to procure a guft for a book, compofed 

by Mr. Boyle^ I have no more to fay, bu: that 
the author being fo generous as to .oblige fo
reign nations as well as his own, has already 
taken care of having it put into L atin. Farewel.

London, March 
IO, 1664. H,0,

The Author*s Preface IntroduBory,

COLD is fo barren a fubjed, and affords 
fo few experiments, that are either very 

delightful for their furprifing prettinels, or very 
confiderable for their immediate ufe, that in
ftead of admiring, that any of my friends 
Ihould wonder at my having been induced to 
write of fuch a theme, I freely confefs, that I 
have been fometimes tempted to wonder at it 
my felf •, and therefore I think my felf obliged 
to give my readers an account of thefe three 
things ; Why I thought fit to write of cold at 
all ? For what reafons I have treated of it after 
the manner to be met with in the enfuing book ? 
and, Why I venture my unfinilhed colledipns 
about it, abroad lb foon?

I. To fatisfy the firft of thefe queries, I have 
feveral of thefe things to fay.

. And firft, that the fubjed I have chofen is* 
very noble, and important j for fince heat has 
fo general an intereft in the produdions of ha- 
ture’s phsenomena, that (morion excepted, of 
which it is a kind) there is fcarce any thing 
in nature, whofe efficacy is lb great, and fo 
diffufed, it feems not likely, that its antago- 
nift, cold, Ihould be a delj?icable quality. And 
certainly cold, and heat, efpecially when em
ployed by turns, are the’ two grand inftru
ments, by which nature performs fo many of 
her operations here below, that our great Fe- 
rulam did not fpeak inconfiderately, when he 
called heat the right hand of nature, and cold 
her left: and though in our temperate climate 
the effeds of cold feem not to be very remark
able, yet befides that in more northern regi
ons they are oftentimes ftupendous, the nature 
of that quality muft needs be very well worth 
our confidering, if it we» but for the power 
it has to moderate and check the operations of 
heat-, upon which account alone, if there were 
no other, it may be looked upon as fo confi
derable a quality, that even leffer difeoveries. 
about it may both be acceptable and prove 
ufeful.

In the next place I ffiall reprefent, that’not
withftanding cold’s being fo important a fubjed, 
it has hitherto been almoft totally negleded. 
For I remember not, that any of the Claffick 
authors, I am acquainted with, have faid any 
thing of it, that is confiderable. They do in
deed generally treat of it, as one of the foftr 
firft qualities. But that, which they are wont 

to fay, amounts to little, more, than that it is 
a quality, .that does congregate both things of 
like and unlike nature; the unfatisfaftori- 
nefs of which vulgar definition I had fome 
years ago an occafion to manifeft fin another 
treatife, the Sceptical Cbymiji;) and having gi
ven us this inconfiderate defcription of cold, 
they commonly take leave of the fubje£t, as 
if it deferved no further handling, than could 
be afforded it in a few lines,wherein indeed they 
fay too much about it, but not enough. And 
even among other writers of bodies of natural 
philofophy, or of the dodrine of meteors itfelf, 
the reader will find, how little of true and per
tinent has been contributed to the enfuing Hijlo- ■ 
ty of Cold. And though among the vulgar, and 
the writers, that adopt their traditions without 
examining them, I find fome few particulars 
delivered touching cold j yet fome of them 
are fo untrue, and others fo uncertain, that 
they have furnifhed me with little elfe, than 
the neceffity of queftioning, or of difproving 
them ; fo that when I confidered all thefe 
things, I could not but take notice, that very 
little hath hitherto been faid of cold, by thole 
fchoolmen, and other writers, (that I have yet 
met with), who have proftlTedly, (though but 
perfundorily, and, as it were,incidentally) treat
ed of it. But yet inftead of thinking it a dif- 
couragement, that fo many learned men, to 
whom that quality could not but be obvious, 
and to whom it was as familiar as to me, had 
in fo many ages faid little or nothing of it to 
the purpofe ; I found this very thing an invita
tion to my attempt, that I might in fome mea
fure repair the omifiions of mankind’s curiofity 
toward^ a fubjed fo confiderable, and fo dif- 
fufed, by trying what I could do toward found
ing the hiftory of a quality, which has been 
hithbrto fo negleded, as if all men judged it 
either unworthy of being cultivated, or unca
pable to be improved,

Anothe R inducement to me was, that ha^ 
ing fix or feven years ago written fome trads 
(though I have not fince had opportunity td 

'publifti them) in order to the Hiftory oiHeat 
and Flame ; it feemed the more proper for me 
to treat of the contrary quality. Cold; fince, ac
cording to the known rule, confronted oppo- 
fites give themfelves a mutual illuftration. And 
another inducement of almoft the fame nature 
was afforded tne by remembering, that where
as cold, in its higher degrees, is wont to be 
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communicated to us by the air, (whencefoever 
the air has it) and I have on feveral occafions 
been obliged to treat of divers properties of the 
air, as of its weight and fpring (in my Pbyjico- 
Mechanical’^reatife) of the feveral ftrengths of 
that fpring, in proportion to the degrees of the 
air’s condenfation ; the experiments of which, 
reduced into tables, were firft publilhed (and 
for aught I yet know made) by us, (in the de
fence of that book againft Francifcus Linus^- 
chapter the fifth of that treatife) and of divers 
other qualities of the air in feveral paftfages of 
our other writings, which it were now fuperflu
ous to take notice of ; all this made it appear 
convenient enough, that among other attributes 
of the air, which we either have had, or expeft 
to have occafion to treat of, fo eminent and 
diffufed a one as its coldnefs Ihould not be left 
untouched by the fame pen.

But though neither any, nor all thefe in
ducements had been fufficient to engage me 
to draw together, and recruit my obfervations 
concerning cold, there was another, that could 
not mifs of prevailing, the command of the 
Royal Society, impofed on me in fuch a way, 
that I thought, it would lefs mifbecome me to 
obey it unfkilfully, than not at all. Efpecially 
fince from fo illuftrious a company (where I 
have the happinefs not to be hated) I may in 
my endeavours to obey and ferve them, hope to 
find my failings both pardoned, and made oc- 

• cafions of difeovering the truths, I aimed at.
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lerting other experiments or obfervations in-any 
of them.

Th A T the feftions or titles are very unequal, 
will not, I prefume, be much blamed by 
them, that confider, that my defign being to fee 
down matters of faft, not write a complete and 
regular treatife, the length of each feftio.i was 
to be determined, not by its proportion to that 
which went before it, or followed after it, but 
by the number and condition of the particulars, 
that were to compofe it. And I thought it 
much more pardonable, that any of the feftions 
Ihould be dilproportionately fhort, than leng
thened either by untruths or by iinpertincncies.

Some of the accounts will probably to fome 
readers appear too prolix; and I could very ea
fily, as well as willingly, have prevented that 
objeftion, if I had not more confulted tire fcope 
of the book, than the eafe or reputation of the 
writer. But my defign being, not only to gra
tify fome readers, but to affift others to profe- 
cute the work I had begun, as the experiments 
are moft of them new, and many of them tried 
by methods hitherto unpraftifed ; I conceived 
my felf obliged to fet down fomewhat circum- 
ftantially, not only the events, but the manner 
of my trials, that I might at once, both the 
better fatisfy the fcrupulous, and be affiftant to 
thofe, that would examine or repeat fuch expe
riments, and alfo gratify thofe, who are plea
fed to think, that a ibmewhataflidiious converfa
tion with nature may have given me fome lit
tle faculty in devifing experiments, and the ways 
of making them, above thofe, that have been 
converfant only with boolcs and notions. And 
in fome of the following trials I was the more 
.induced to fet down all the principal circum
ftances, becaufe that being not to be made, but 
by the help of glaffes fkilfuliy ftiaped, and her-- 
metically feaied, and other inftruments and opera
tions, that require more tools, and more or ma
nual dexterity, than every ingenious man is maf
ter of; it is very likely,that moft readers will not 
be able, or perhaps willing, to feiterate fuch 
trials, and therefore will be glad to find them fo 
delivered, as that they may without too much 
danger acquiefee in them, as being made w'ith 
diligence as well as faithfulnefs. The latter of 
which qualities will, I prefume, be allowed me, 
as well upon the account of the plain and fimple 
way, wherein matters of fafts are delivered in the 
following book, as upon the fcore of the tef- 
timonies, that even adverfaries, as well as 
others, have thought fit to give to the hiftori
cal part of my former treatifes. And (to in
timate that on this occafion) this ftrift fidelity 
to truth I fcruple not to own, though perhaps 
it may be attended with an inconvenience in 
point of reputation, that writers of Jefs vera
city are expofed to. For I have found by ex
perience, that fome men, who probably would 
not mention the experiments of moft others, 
without vouching their authors, for fear of 
lofing their own credit, in cafe the thing related 
fliould not prove true, have, without taking 
the leaft notice of me, made ufe of fuch expe
riments of mine, as I have ftrong motives to 
think they never made nor faw, only becaufe 

O o o they

II, After this account of the motives, that in
duced me to refolve to draw together the notes 
I had on feveral occafions fet down, about the 
phaenomena of cold, it may be now expefted, 
that I render fome reafon, why I have thus di
gefted them, and why I have not written the 
following treatife in a more accurate way,

Firft, then I readily acknowledge, that the 
method is not exaft. Nay, that it is lefs fo 
than the fcheme of heads of inquiry, that I 
drew up, to give my felf a general prolpeft of 
the fubjeft I was to handle. But when I had 
confidered, how comprehenfive a theme I had 
pitched upon, and how much more comprehen- 
five, future difcoveries and hints might make it, 
I thought it altogether unadvifeable for me, 
that had no more time, nor no more opportu
nity than I had, when I begun to compile the 
following hiftory, to engage my felf to a method, 
according to which I was not perhaps able to 
treat of any one of the principal parts of the de
figned hiftory. And yet, on the other fide, being 
unwilling to huddle my experiments confufedly 
together, I thought it an expedient, that might 
in great part decline both thofe inconveniencies, 
to draw up a company of comprehenfive titles, 
under which might commodioully be ranged 
moft of the particulars I had obferved, referv- 
ing thofe few, that were not fo eafily referrible 
to any of thofe, to be thrown at laft into a 
feftion by themfelves. And this I the rather 
did, becaufe I would not, by a confinement to 
a ftrift method, difcourage others from conti
nuing the hiftory, by adding new titles to thofe 
twenty-one, I have treated of, as well as by in>-
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they had been related by one, after whom they 
thought they might without a hazard of their 
credit deliver any matter of fact. And the li
berty, that fome have allowed themfelves in a- 
dopting my communications (fuch as they are) 
is notorious enough to have been publickly 
complained of more than once, by perfons, that 
are meet ftrangers to me. But though I had 
not the probability, which the notice, that 
begins to be taken of it, feems to give me, of 
having fome juftice done me j yet veracity is a 
quality, that does, I think, fo well become a 
Chriftian and a writer of natural hiftory, that 
I had much rather undergo any difadvantage, 
I may be fubjeft to for it, than decline the 
praftice of it. But to return to the following 
hiftory.

I Confess the prolixity of fome paflages of 
our hiftory is increafed by the tranfitions, ex- 
cufes, and fufpicions, that are made ufe of in 
them ; but I confefs too, that if this way of 
writing be a fault, it was not always caufed by 
inadvertency. For as to what is faid to con
nect the parts of our hiftory together, or ex
cufe the not profecuting of this or that par
ticular trial, the heedful reader may oftentimes 
perceive, that they contain in them, though not 
perhaps confpicuoufly, either cautions,or adver- 
tifements, or hints, not impertinent to my main 
fcope, and improveable by an attentive perufer. 
And as for the fulpicions and fcruples, to 
which now and then I may feem to have too 
long indulged, I had two or three inducements 
to invite me to what I did. For the mention 
of conjeftures, that every reader was not fo 
likely to light upon, might more conduce, than 
at firft one would think, to the main defign of 
my book, which was to begin, and promote 
the natural hiftory of cold ; fince thefe fufpi
cions about the caufes and fcruples about other 
things, relating to our experiments, may pro
bably produce, not only new reafonings and 
inquiries, but new trials, to clear the difficulties, 
and determine the doubts. Befides, I thought 
it not amifs to take fuch occafions to make 
fome readers fenfible, that to make indubitable 
inferences even from certain experiments is not / 
near fo eafy a work, as many are pleafed to 
imagine. And whereas I was not without in

ducements to think, that fome critical and fa- 
gacious readers will not only excufe my ha
ving taken notice of fo many fcruples, but wifh 
I had moved more on fome occafions, and pro
pofed fome in certain cafes, where I have not 
mentioned any, I thought it might invite fuch 
jealous readers to think, that I forelaw divers ’ 
little difficulties and feruples, that might be 
moved in feveral cafes, where I have not ex- 
prefly taken notice of them, either becaufe I 
judged them eafy enough to be anfwered 
without my help, or becaufe the things 
themfelves were not confiderable enough to 
deferve a long or follicitous difcourfe to clear 
them, efpecially from a writer, • that being of
ten tired himfelf in examining fuch niceties, 
was afraid he Ihould too much tire the ge
nerality of his readers, if he fhould too fre
quently infill upon them.

PREFACE.
If it be objefted, that notwithftanding fotne 

things are fet down prolixly, yet other expe
riments, that might properly be referred to 
fome of the titles I handle, are wholly omit
ted } I anfwer, that this were indeed a fault in 
one, that fhould pretend to write full and ac
curate difcourfes of the fubjeds propofed in 
his titles, but not in me j who do not at all 
pretend to fay, under each head, all that may be 
pertinently referred to it, (for that may pro
bably be a great deal more, than is yet come to 
my knowledge) but only thofe particulars, that 
I myfelf have tried or obferved, or at leaft have 
received upon credible teftimony. And, per
haps, fome amends may be made for thefe 
omiffions, by my having frequently enough 
mentioned the experiments, that, when I pro
pofed them, I had only defigned or attempted 
without perfecting them, For the experience 
of many ages has lhewn us, that hitherto, not 
only men do not appear to have made any 
ftore of trials concerning cold, but feem not to 
have fo much as defigned it. And therefore 
it feemed not unreafonable to prefume, that it 
would prove an affiftance to the generality of 
readers, if probable and practicable experi
ments were propofed to them. And fince it 
is the improvement of the fubjeCt that I aim at, 
by whomfoever it may happen to be improved, 
I thought it but reafonable to ufe my endea
vour, that thofe experiments, w'hich for want 
of opportunity I myfelf could not try, might 
be tried by others, who may be befriended by 
more favourable circumftances. Nor is that 
great ornament and guide of philofophical 
hiftorians of nature, the Lord Verulam himfelf, 
afhamed to fubftitute, on I know not how 
many occafions, his fiat experimentum •, that 
is, a precept or a wifh to have an experiment 
made, inftead of an account of the experiment 
made already. And yet in this mention of 
things, I could wifli to have tried, I have been 
far more fparing than every reader will take 
notice of. For 1 judged it not dilcreet to men
tion all the experiments I had thought upon, 
or even already fet down in feveral catalogues, 

' left they fliould appear extravagant to thole, 
that are unacquainted with the feveral notions, 
and trials, and contrivances, which made them 
appear to me not irrational, and which yet it 
would have been tedious, and not worth while 
to have particularly mentioned,

But that in what we have newly (and a 
little before) had occafion to fay of our ways 
of making experiments, our meaning may not 
be mifeonftrued, we muft here advertife the 
reader, that though, in many of the following 
experiments, the contrivances will not, per
chance, be difliked, yet, in many others, they 
are far enough from being fuch, as might have 
been propofed by one, that had wanted no ac
commodations fit for fuch a work as ours. But 
I ^as reduced to make many of thofe expe
riments in a village ; and whilft I was writing 
them, was obliged to make frequent removes, 
by which means I feldom had the liberty to 
make my trials after fuch a manner, as I could 
contrive them, if I could have inftruments and 
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of things muft be nicely determined, and prin
cipally in obfervations, whereon either theo
rems or hypothefes about the proportions of 
things are to be grounded, very good inftru
ments are exceeding ufeful, and fometimes ne- 
celfary yet there are thoufands of particulars, 
whofe knowledge may be inftruftive to thofe, 
that are or would be Naturalifts, where no 
fuch nicety is requifite, and where the meafur- 
ing things by ounces and inches will ferve 
the turn, without determining them to linesj 
and grains. And even in cales, where exadf 
obfervations are (to fome purpofes) requifite, 
thofe, that are not fo, may be oftentimes very 
ufeful, by affording hints, by which others 
may be excited and affifted to make thofe more 
accurate trials. And here let me take notice, 
that a tool or inftrument is not therefore to be 
defpifed, if it be proper enough to the parti
cular ufe, to which it is applied, becaufe fome 
more mechanical head or hand may propofe or 
make another, that is more artificially con
trived, or more neat and portable, or that will 
alfo perform other things, than that we are 
fpeaking of. For there is a vaft multitude of 
phyfical phsenomena, wherein mathematical 
exaeftnefs is not neceffary, and obfervations a- 
bout thefe may be well enough made by di
vers other ways, than by the moft artificial, ’ 
that can be devifed. As though a fine watch 
may have thefe advantages, that it is a neater 
thing, and more portable than an Ordinary 
clock; that it may be improved by the addi
tion of an alarum, and that it may alfo, per
haps, fhew the day of the month, the age of 
the moon, the tides, and divers other things, 
qf which the clock ftiews not any : yet an or
dinary clock may ferve to meafure an hour by, 
as well as this finer engine ; and fo may a 
fun-dial, and many other inftruments on divers 
occafions 5 though in other cafes, and other 
regards, they be far left commodious, than 
either a watch or clock. Befides,’ that in ma
ny cafes a fkilful Naturalift will, by a variety 
and collation of experiments, make the fame 
difeoveries, and perform the fame things, for 
which others be wont to be beholden to in
ftruments, and perhaps do many things without ’ 
them, that have never been done with them. 
And fince neceffity is proverbially allowed to 
be the mother of inventions, even in tradef- 
men, and vulgar heads, why fhould we doubt, 
but that the rich and inventive intellect of a 
philofopher may, in cafes of neceffity, turn 
itfelf, and contrive the things it can dif- 
pofe of, into fo many differing forms, that it 
will often make its own fagacity and induftry 
fupply the want of exadl tools and inftruments ? 
And thefe confiderations, that tend to keep in-
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other affiftance to my wifh. For fometimes I 
wanted conveniently-fhaped glaffes; fometimes 
•the implements neceffary to feal them up withj 
fometimes fuch ingredients, as I needed to work 
on i oftentimes frofty weather, for the freezing 
of bodies to be expofed to the open air, and 
not feldom ice and fnow for artificial congela
tions ; fometimes weather-glaffes, efpecially 
fealed ones, two of which being unluckily bro
ken after one another, ke^t me from being 
able to malce divers confiderable experiments > 
fometimes tender fcales, and fometimes other 
mechanical inftruments . of feveral forts, and 
more than fometimes (for it happened very 
frequently) I wanted time fo to profecute and 
finifh the experiments, as to fatisfy myfelf a- 
bout divers circumftances, which, though pof- 
fibly few readers will take notice to be want
ing, I would gladly have obferved, if I had 
not been hindered, not only by the hafte I 
was often fain to make for fear of lofing a froft, 
but the importunities both of other avocations, 
and even of the diftraftion given me by the 
multitude of experiments, which hafte made 
me profecute at once. And indeed, as in divers 
others of the treatifes, I have occafionally writ
ten, fo particularly in a great part of this Hijlory 
cf Cold., my writing in places, where I wanted 
fuch mechanical accommodations, as I could 
have wifhed for, and devifed, has reduced me 
oftentimes both to leave experiments untried, 
that would have much illuftrated my fubjeft, 
or cleared the difficulties of it, and contrive 
feveral of thofe I mention, not after the beft 
manner that might be, but after the beft man
ner, that was practicable by the accommoda
tions I was then able to procure s fo that it 
need not be wondered at, or blamed, if in 
fome paffages of thefe papers, experiments to 
the felf-fame purpofe are more accurately tried, 
or by more expedient ways at one time than 
another. For as a phyfician, if he come to 
praCtife in the country, where apothecaries 
Ihops are but ill furnifhed, both as to the num
ber and as to the quality of the drugs, muft 
accommodate his praCtice to the fcant ma
teria medica, of which alone he has the com
mand : fo when 1 write of experimental mat
ters, in places where I cannot have workmen, 
nor inftruments fit for my turn, I muft be con
tent to vary my experiments accordingly, and 
flirt them to the. accommodations I am con
fined to i which, though it be an unwelcome 
condition, is made the lefs fo to me, by a 
hope, that the equitable readers will think it 
to be all, that a man is bound to do in fuch 
cafes, to procure the beft afliftances he can, 
and manage thofe, he is able to procure, to 
the beft advantage.

And this 1 rather rake notice of on this oc- • genious men from defpondency, I therefore 
cafion, that ingenious men might not be too 
much difeouraged by imagining, that, becaufe 
they live in the country, or upon other fcores, 
cannot furnifh themfelves with the beft inftru
ments and accommodations, nor enjoy the af
fiftance of the fkilfullcft artificers •, they are 
cither unqualified for the making of experi
ments and obfervations, or fuperleded from it, 
For though, in fome cafes, where the meafures

3

think fit to inculcate, becaule the common
wealth of learning would lofe too many ufeful 
obfervations and experiments, and the hiftory 
of nature would make too flow a progrefs, if 
it were prefumed, that none but geometers and 
mechanicians fhould employ themfelves about 
writing any part of that hiftory.

But to return to thofe trials of our own, 
thax occafioncd this (as I hope, feafonable) 

digreftion.
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digreflion, I was about to add, that as the 
acknowledgment I was making, that fome of 
the trials were, for want of accommodations, 
lefs artificial than I could have defigned or 
wiflied them, touches not all, nor haply the 
greateft part of the following experiments ; fo 
it need not derogate from the reader’s reliance 
on thofe, which it does concern. For though 
fome of them might have been more artificially 
performed to the manner, yet they could not 
have been more faithfully regiftered, as to the 
events. Which though I dare promife myfelf, 
that moft readers will be induced to believe, 
upon the confiderations not long fince inti
mated ; yet I think it requifite to give this 
intimation on this occafion, becaufe, that 
though I have (in the two effays of the Unfuc- 
cefsfulnefs of Experiments') largely manifefted 
to what contingencies divers experiments are 
liable, yet I have found very few, whofe e- 
vents are fo fubjebl to be varied, by flight and 
not eafily heeded circumftances, as feveral ex
periments concerning cold 5 where oftentimes 
the degree of that quality, or the time during 
which it continues applied, or the manner of 
application, or the thicknefs, fhape and bulk, 
&c. of the veffels, that contained the matter ex
pofed to it, may have a far greater influence on 
the fuccefs, than thofe, that havd not tried, can 
eafily imagine. And it increafes the difficulty, 
that thefe experiments of ours being (very few 
excepted) the only, that are yet made publick 
concerning cold ; we cannot fo eafily, as in 
other cafes, free -ourfelves from the doubts, 
that may be fuggefted by different events, by 
comparing together feveral experiments of the 
fame kind -, though to obviate this inconve
nience, as far I may, I have divers times ijn 
cafes, where the experiments feemed like to be 
thought ftrange, or to be diftrufted, fet down 
feveral trials of the fame thing, that they might 
naturally fupport and confirm one another.

Of thofe contingent experiments about cold, 
I was newly fpeaking of, the reader may meet 
with an eminent example in the 21ft title, 
where mention is made of the differing effeifts 
of air blown out of a pair of bellows upon a 
weather-glafs: and as for the fufpicion I there 
conclude with, (though I yet doubt, whether 
it will reach all the cafes incident to that expe
riment) I have fince been confirmed in it, by 
finding, that by purpofely varying the temper 
of the bellows themfelves, I could divers times 
confiderably vary the operations, which the 
winds, blown out of them in their differing’ 
ftates, had upon the liquor in the weather- 
glafs *. Of this I expedl fo have an oppor
tunity of faying more, and therefore fhall at 
prefent add but this one particular, which may 
fufficiently juftify me for having laid, that ‘ both alone and before witnefs, notwithftanding 
weathei-glaffes and our fenfories may give that the air blown at the fame time out of the 
very differing informations about the tempe- ^ame bellows upon our hand and face feemed 

cool
• Another remarkable inftance of the variable fuccefs of the experiments of cold I have met with in an experi

ment of the learned Dr. Merrtt's, about the concealing of oil of vitriol. For though I expoled that liquor in fmall 
vcllels of differing fiz.es and 111 apes, and even in flender glafs pipes, fealed but at one end, yet neither the cold of 
the air in frofty nights, that were extraordinarily fliarp, nor, which is more, our frigorifick mixture of ice and fait, 
wcuid make the experiment fucceed ; notwithftanding that we tried it with feveral parcels of oil of vitriol. And yet, 
that the learned doAor by the help of the air alone (for he ufes not our frigorifick mixture) did bring that liquor, ei
ther to a true congelation, or a coagulated fubftance, that looked juft like ice, both fome eminent Virtuofi, and I 
my felf, who had the curiofity to examine it, -can be.ir him witnefs.

rature of the air turned into wind, by being 
blown out of the fame pair of bellows. For 
having taken two hermetical'y-fealed weather- 
glaffes furniChed with higlily redliScd fpirit of 
wine, and purpofely made for my experiments 
by a perfon eminently dexterous in making 
fuch inftruments, and having likewife provided 
a large pair of bellows, I found, that by blow
ing twenty blafts at a time on the ball of one of 
them, though the pipe were not only flender, 
but of an unufual length, amounting to about 
thirty Inches, yet the liquor did not fenfibly 
fubfide any more than- rife. And in the other 
weather-glaft, whofe pipe was lefs long, but 
whofe ball was purpofely made far greater to be 
the fitter for fliort and nice experiments, we 
.found more than once, and (that as w'ell in the 
cold air, as in a clofe room) that the wind, that 
was blown in divers blafts out of the bellows 
againft the lower part of the inftrument, did 
not only make the fpirit of wine fubfide, but 
did make it manifeftly, though but very little, 
afeend. And it is not neceffary, for the mak
ing good of what I taught, that fuch trials 
Ihould always fucceed juft as thefe did, fines 
it may fuffice to prove what I pretended, that 
a good fealed weather-glafs did divers times 
difcover the wind to be rather warm, than 
cold, when upon trial (then purpofely made) it 
felt not only manifeftly, but confiderably cold, 
both to a by-ftander’s hand, and to my own 
hand and face, though my hand, that was . 
blown upon, were immediately before more 
than ordinarily cold.

And I fhall here add, that judging it fit to 
make further trial with an unfealed weather- 
glafs, I made one, that was in fome regards 
preferable to thofe mentioned in the fecond pre
liminary difcourfe, by making the bubble large, 
and the cylindrical pipe fo proportioned to it, 
that inftead of a drop of water, a pillar about 
an inch long of that liquor was kept fufpended, 
and played as well confpicuoufly as nimbly up 
and down in the pipe: and having faftened 
thi? inftrument in an ereded pofture, with the 
fpherical part uppermoft, to the infide of a 
window, by blowing upon the ball with the 
bellows above-mentioned, which had lain fome 
hours not very far from the chimney-corner, 
(but without feeming to be fenfibly warmed by 
the neighbourhood of the fire) a very few blafts 
made the fufpended water haftily fubfide, (and 
thereby (witnefs the expanfion, and fo the 
warmth of the included air ;) and upon my 
ceafing to blow, the fame w^ter would re-afeend 
in tl/e pipe, and that, though I flood near it 
to watch it, (which fliews, that the former 
depreffion was not caufed by the approach of 
my warm body) and this I did more than once    
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cool enough. But fearing to infill any longer 
in this matter in a Preface, I think it now un- 
feafonable to add, that as fome contingent ex
periments in fubfequent trials may fail oftener, 
fo others may, perchance,fucceed oftener than is 
expected : as I have fometimes obferved in the 
figures, that appear in the ice made of Ibme li
quors, that abound with volatile, urinous, or 
with certain other faits. But to fay a word in 
general of experiments, whofe fuccefs is not al
ways uniform j as a magnetick needle, though 
it do not always precifely refpedl rhe poles, but 
both declines fometimes eaftward, and fome
times weft ward, and varies that declination un
certainly as to us, does ncverthelefs fo far re- 
fpeft the North, as in fpite of its variations to 
be an excellent guide to navigators ; fo there 
are contingent experiments, whofe events, 
though they fometimes vary, are feldom very 
exorbitant, but for the moft part are regular 
enough to afford philofophers very ufeful in
formations and direftions.
• If it be demanded, why in the 15th, 18th, 
and 19th feftions I have inferted fb many quo-

• tations out of feveral authors, and how that 
agrees with what I have faid, not far from the 
beginning of this Preface, of the uncultivated- 
nefs of the fubjedt I have adventured on ; I an
fwer, that what I have done croffes not what I 
have faid. For my complaint was, that there 
has been very little, efpecially of any moment,

■ . delivered concerning cold, by claffick authors; 
and that even other learned writers, v/ho have 
had occafion to fay fomething purpofely of 

. cold, have handled it exceedingly jejunely : but 
this hinders not, but that if a man will take 
the pains to feek out, and inquire of travellers, 
and has the curiofity to confult voyages and na
vigations, he may, among a multitude of other 
things, that have nothing to do with cold, meet 
with fome few, that concern that fubjedl: and 
yet the authors, that deliver fuch particulars, 
can no more properly be faid to have written 
profeffedly of cold, than of botanicks, or zoo
logy, or meteors, or civil philofophy, becaufe 
in the fame journal they mention a great froft, 
or a great fnow, as chancing to happen on fuch 
a day, with as little particular defign, as tliey 
mention a ftorm, or a whale, or a bear, or 
the manners of an Indian people. This confi
deration being premifed, it will not be difficult 
to return an anfwer to the former part of the 
queftion lately propofed. For the unfrequency 
of my quotations in moft of the fedions of the 
following hiftory will, I prefume, fufficiently 
perfuade the reader, that I would not ncedlefly 
employ fo many of them in the three fedions, 
that arc named in the quotation. But the wri
ters of phyficks being, for aught I know, filent 
as to the particulars I have tranferibed out of 
other writers, and the obfervations being fuch, 
as I could not my felf make in this temperate 
climate j I muft either make ufe of other men’s 
teftimonies, or leave Ibme of the remarkableft 
phaenomena of cold unmentioned. And they,, 
that fhall try, how much pains it will coft them, 
'to range among books, which many of them 
contain little but melancholy accounts of ftorms 
and diftreffes, and ice, and bears, and foxes. 
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to cull out here and there a paffage fit to make 
a part of fuch a coilcftion, as they may here 
meet with, will poffibly rather thank, than 
blame me, for having, to gratify my readers, 
given my felf fo laborious and unpleafant an 
entertainment. And I was the rather con
tent to enlarge a little on the forementioned oc
cafions, not only becaufe I was unwilling to ba 
engaged more than once in fo troublefome an 
employment, but (and that chiefly) becaufe 
molt of the particulars, I have collefted out 
of navigators, are afforded me by the voyages 
of our own countrymen, who having written 
only in Englifh an account of what their re
lations contain of moft material concerning 
cold, will probably be welcome, as well as 
new, to the curious of other countries, who 
cannot underftand their books; divers of which 
having been long out of print, are fo hard to be 
procured, even here in England, that I doubt 
not, but thefe extradls of them will be accept
able, even to divers of the virtuofi of our 
own nation; efpecially fince I have been care
ful to alledge moft of the teftimonies in the 
writer’s own words, though they are not al
ways the beft, wherein the things he delivers 
might be expreffed. And this courfe I the ra
ther took, that I might do what I think very 
ufeful to be done by all writers of natural hi
ftory, who would do well to diftinguifh more 
carefully, than hitherto many have done, be
twixt the matters of fadl, they deliver as Upon 
their own knowledge, and thofe, which they 
have but upon truft from others. I know it 
would be more acceptable to moft readers, 'if I 
were left pundual and fcrupulous in my quo
tations ; it being by many accounted a more 
genteel and mafterly way of writing, to cite o- 
thers but feldom, and then td name only the 
authors, or mention what they fay in the words 
of him, that cites, not theirs, that are cited. 
And there are fome writers of fuch known dili
gence and veracity, as to be ftfely trufted, and 
fome cafes, wherein I do not diflike, but com
ply with this cuftom, (after having firft confult
ed my author to be mafter of his true and ge
nuine fenfe ;) but in matters hiftorical, and 
whereon philofophical and important truths are 
to be built, I fhould think my felf beholden to 
a writer, for fetting them down in fuch a way, 
as that I may fatisfy my felf, that the teftimony 
is faithfully reported. In order to which, it 
will be fometimes very ufeful to be enabled to 
repair to the original witnefs, and, if need be, 
furvey there the context of the alledged paf
fage. For I muft here advertife the reader, 
that in matters of any moment, it is not from 
every writer, that I dare truft the quotations 
he makes of the paffages of other authors, in 
his own words, not theirs: for upon compar
ing very many quotations, I have found, that 
oftentimes there is no fuch thing, as is pretend
ed to be really met with in the place referred to; 
and even when neither the book, nor chapter, 
nor page are mifquoted, I have too frequently 
found, that the alledgers of teftimonies do ei
ther, through inadvertency, mifapprehend, or 
mifrecite the fenfe of the author they quote, or 
out of defign make him fpeak that, which
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may comply with their own purpofe, whether 
it were his own fenfe or no : and by their in
definite citations made it too troublefome and 
difficult a work, for the reader to find out, 
whether they have impofed upon him or not. 
But it is only by the by •, to return therefore to 
the paffages we were fpeaking of, in the 15th, 
18th, and 19th feftions, I lhall now add, that 
having in the beginning of the XIXth title of 
the enfuing hiftory itfelf rendered an account 
of my not fcrupling to affert fome ftrange re
lations concerning cold, it will not be requifite 
to mention here, what the reader will meet 
with there. And I fcarce doubt, but he will 
excufe fuch paffages , if we confider, that as I 
could not omit them, v/ithout leaving out fome 
of the eminenteft phaenomena of cold, fo be
ing unable to examine them here in England, 
all I could do was, to report them faithfully, 
and mention only fuch, as were either affirmed 
by eye-witneffes (as the moft I have inferred, 
art) or, at leaft recommended by credible 
teftimony, whereof we lhall fay more by and 
by •, to which fort of narratives I know not 
whether I may refer that, which (yet for its 
ftrangenefs may deferve a tranfient mention,) 
came a-while fince to my ears, of an Englilh- 
man, who related to an eminent virtuofo of 
our acqaintantance, that a Dutch mafter of a 
ftiip, returning from the ndrthern countries, 
very folemnly affirmed, being therein leconded 
by one of his countrymen, and offered to pro
duce his journal for proof, that endeavouring to 
fail northwards as fiir he could, he came with
in lefs than a degree of the pole itfelf, and 
found the fea open, and the cold very tole
rable. But to return to what we were faying, 
before this odd relation diverted us, I did not 
only decline the mention of divers things, winh 
which I fear many writers would have adorned 
a’ hiftory of cold ; but even of thofe, that I my 
felf, have inferred, I would have left outdivers, 
were it not, that many of the relations, that 
may appear fo wonderful, feem not to me to 
be repugnant to the nature of things, but 
only fuppofe a far greater degree of cold, than 
we have in thefeparts; and yet the familiar ef- 
ftfts of the cold we have here, would, per
haps, be looked on as incredible, by one, that 
was born and bred in the kingdom of Congo, 
where Odoardus luopez, who lived long there, 
informs us, that ice, that is, water made folid, 
is fo known a rarity, that it would there be 
Valued as fo much gold. And a learned phy-

Phe Author's PREFA C E.
Dutch did, indeed, make three confecutive 
voyages to Zembla ; but that tJie third 
being that, in which they wintered there, moft 
of the particulars are to be underftood of that. 
The other thing is,that having loft the tranfla
tion, that was made of thofe voyages out of 
Dutch into Englifti, (publilhed in a book by 
themfelves,) without being able to procure 
another, I was obliged to have the citations 
tranfcribed, as I found them extant in that 
faithful collection of voyages compiled by 
Pur ch as; who feems, by the ftyle, to have (as 
to the book we are fpeaking of) only plaid the 
part of an interpreter. And here it will be 
feafonable to add, that whereas that excellent 
colleClion confifts of feveral diftinCt tomes or 
volumes, the many quotations to be met with, 
in the margin of our hiftory under the name of 
Pttrehas^ are to be underftood, (unlefs the con
trary be intimated) to belong to the third part 
of his Pilgrim, where the Dutch and othervoy- 
ages into the northern countries are to be found. 

The next book I intend to mention, is 
Olaus Magnus\ Hiftory of the Northern Na
tions. And though this author is of very 
fufpefted credit, and delivers fome things upon 
hear-fay,’ which they are kinder to him, than 
I, that are pleafed to believe; for which rea
fon I do but very fparingly make ufe of his 
hiftory ; yet, confidering, that he was arch- 
bilhop of Upfale in Sweden, and appears to 
have more learning, than many, that never 
read his books, imagine j I thought I might, 
now and then, make ufe of his teftimony, in 
matters, wherein he either profefTes himfelf to 
fpeak upon his own knowledge, or delivers 
but fuch things, as being confiftent with the 
laws of nature, appear improbable, only, be
caufe of the intenfe cold, that they fuppofe: 
which I the rather fay, becaufe he himfelf 
fomewhere fpeaking of the cold, that by the 
laws of nature reigns in the North, fubjoins 
tliis paffage, {Lib. i. Titulo de frig, afperi- 
tate, page 9.) Sub quia natus, verfatus 
fum etiam circa elevationem graduum poll ar£lici 
86, arbitror me pojfe hoc, Q multis fequentibus 
capitulis, nonnihil cateris vaga opinione fcriben- 
tibus clarius demonjlrare, quam -aehemens hor- 
rendum fit illic frigus.

And, though perchance few readers will 
perceive it, I have been fo fevere in rejeding 
not only relations, but even authors not other- 
wife obfcure, that, how much foever I fore- 
faw my fcrupuloufnefs might impoverilh my 

fician, that lived in~famaica, being afked, how. hiftory, yet there are fome whole treatifes about 
far he found the temperature of that country to ' 
be like that of Congo, anfwered me, that in 
that ifland he obferved not all the winter long, 
either froft or fnow. And yet here it will not 
be unfeafonable to fay a word or two of the 
three principal authors, from whom moft of 
our ftrange relations we are confidering are 
tranfcribed.

The firft is Ger at de Veer, who writ the 
voyage of the Hollanders to Nova Zembla, a 
book fo eminent in its kind, that it may feem 
a wafting of time to fet down a charader of 
it -, and therefore I fhall only advertife the 
reader of two things j the one, that the

cold countries, whence I have fhunned to bor
row any one authority, becaufe I perceived the 
authors had not obferved the things they rer 
count themfelves, and were too eafy in believ
ing others.

The third writer I meant to take notice of, 
is captain fames, a perfon from whofe jour- 
n?il I have borrowed more obfervations, than 
from thofe of any other feamen, not only be
caufe his book fupplied me with them, and be
caufe it is fomewhat fcarce, and not to be met 
with in Purchas's tomes, (having been written 
fome years after they were finifhed) but be
caufe this gentleman was much commended to 

me,
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me, both by fome friends of mine, who were 
well acquainted wfith him, and by the efteem, 
that competent judges appear to have made 
of him. For having been, not only imployed 
by the inquifitive merchants of Brijlol, to dif
cover a north-weft paffage into the South-fca, 
but defigned for fo difficult a work by fo judi
cious a prince, as the late king, and having, 
at his return, publifhed his voyages by his 
Majefty’s command; as by thefe circumftances, 
though not by thefe only, this gentleman’s re
lations may well be reprefented to us, as likely 
to deferve our confideration and credit; fo, by 
Iris breeding in the univerfity, and his ac
quaintance with the mathematicks, he was en
abled to make far better ufe than an ordinary 
feaman would have done, if the opportunity 
he had to obferve the phasnomena of cold, by 
being forced to winter in a place, where he 
endured little (if at ail) left extremity of cold, 
than that of Nova Zembla.

I Presume it will eafily be taken notice 
of, that in the following hiftory I have de
clined the afferting of any particular hypothe
fis, concerning the adequate caufe of cold. 
Not but that I may have long had conjedhures 
about that matter, as well as other men, but I 
was willing to referve to myfelf an intire liberty 
of declaring what opinion I moft inclined to, 
till the hiftorical part being finifhed, I may 
have the better opportunity to furvey and com- 

• pare the phaenomena ; and the leifure, (which 
I cannot promife myfelf in hafte) of calmly 
confidering what theory may beft agree with 
them : efpecially fince I freely acknowledge, 
that I found the framing of an univerfal and 
unexceptionable hypothefis of cold to be a 
work of greater difficulty, than every body 
would imagine ; efpecially to me, to whom 
fome experiments, purpofely made, have fug
gefted a puzzling difficulty,which it is like that 
philofophers have not yet thought of. And 
whatever applaufe is wont in this age to attend 
a forwardntls to afi'ert hypothefes, yet, though 
fame were lefs to be fought than truth, this 
will not much move me, whilft I obferve, that 
hypothefes haftily pitched upon do feldom keep 

*thcir reputation long j and divers of them, 
that are highly applauded at the firft, come, 
after a while, to be forfaken, even by thofe, 
that devifed them.

As for the title of the following book, I 
call the experiments new, becaufe indeed, if I 
miftake not, nine parts of ten (not to fay nine
teen of twenty) are fo. But though 150, or 
200 experiments of that kind, befides collec
tions from travellers, and books, that do not 
profeffedly treat of cold, may, I prefume, allow 
me to have begun the natural hiftory of cold j
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deed barren, but not unimprovable. For I 
fee noti why it Ihould not hold in the hiftory 
of cold, as well as in many other attempts, 
that the greateft difficulties are wont to be met 
with at the beginning j and thofe being once 
furmounted, the progrefs becomes far more 
eafy. And as the magnetick needle, though it 
point directly but at the north and fouth, does 
yet difcover to the feaman the caft and weft, 
and all the other points of the compafs j fo 
there are divers experiments, which though they 
do primarily and directly teach us but a notion 
or two, may yet affift us to difcover, with eafe, 
many other truths, to which they feemed not 
at firft fight to afford us a direction. So that 
what is here already done, fuch as it is, partly 
by hinting various inquiries about cold, and 
partly by fuggefting ways not formerly prac- 
tifed of making farther experiments, may 
poffibly make it more eafy for others to add to 
thefe a number, far exceeding that, which 
they will here meet with, than it would have 
been without fuch affiftances, (which I had 
not) to contribute to the Hiftory of Cold, even 
fuch a ftock as I have begun it with. And this 
1 the rather incline to think, becaufe I find, 
that when once a man is in the right way of 
making inquiries into fuCh fubjetts, experi
ments and notions will reciprocally direft to 
one another, and fuggeft fo many things to 
him, that if I were now to begin this work 
again, and had cold, and fitly-fliapsd glafles, 
and inftruments, with other accommodations 
at command, there are divers parts, on which 
my inlargements would not, perchance, be 
much inferiour to what is already exrant there, 
if they did not much exceed it. But befides 
that I have other work enough, and that of a 
quite other nature upon my hands 5 the truth- 
is, that I am plainly tired with writing on this 
fubjeft, having never handled any part of na
tural philofophy, that was fo troublefome, and 
full of hardlliips, as this has proved ; efpecial.'y 
becaufe that not only the experiments being 
new, and mdny of them fubjeft to mifearriagesj 
required to be almoft conftantly vzatched, but 
being unable to produce or intend cold, as we 
can do heat, nor command the experiments, 
that concern congelation, with as little diffi
culty, as we can do thofe, that belong to di
vers other fubjefts; I was fain to wait for, and 
make ufe ofafitof frofty weather (which has 
very long been a rarity) as follicitoufly aS 
pilots watch for, anti improve a wind.
, ni. It remains now, that I give fome ac
count, why I fuffer fo unfiniffied a piece, as I 
acknowledge this to be, to come forth at this 
time. And I confefs, that if I had not pre* 

_ _ ferred the gratifying the curious, before the
yet, in the very title-page I think fit to inti- advantages of my reputation, I fliould have 
mate, that I look upon what I have done but" kept this book in my hands fome w’inters lon

ger, that it might come forth, both more rich, 
and lefs unpolilhed. But how great a power 
my friends have with me in fuch cafes, the 
reader may eafily guefs by the preamble he will 
find prefixed to the firft title of the enfuing 
hiftory. Fof by the date of that, he will fee, 
how early my papers about cold were to have 
been communicated ; nor was I any thing near 

fo

as 3 beginning. For though fome very noted 
virtuofi have been pleafed to feem furprized, to 
fee what fo barren and uncultivated a fubjed 
has been brought to afford this treatife 5 yet I 
look upon thefe as things, that do rather pro- 
mife than prefent a harvefti and but as fome 
early fheaves of that crop, which men’s future 
induftry will reap from a fubjed, that is in-

I
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fo much befriended, as I expefted, by* thofe 
interpofing accidents, that have for above a 
year and half kept thofe papers lying by me. 
For the then next, and now laft winter proved 
fo ftrangely mild, as to be altogether unfavour
able to I'uch a work as I had defigned. Where
fore finding, that delays had done me no more 
fervice, and prefled by the follicitations of di
vers virtuofi from feveral parts, I refolved, 
that I would fufpend till another opportunity 
the drawing together of what I had obferved 
or collefted, touching the regions of the air, 
and fome of the chief hypothefes, that are con
troverted about cold, with what other loofe 
papers, touching that quality, I could not fo 
readily difpatch to the prefs; and would not 
withhold from the curious what affiftance my 
eolleftions could afford them, to make ufe of 
this winter to profecute experiments of cold. 
And remembering how favourable an enter
tainment my former endeavours to gratify in
genious men had found among them, I took 
a courfe, wherein I was more likely to obtain 
thanks than praifes, and chofe rather to adven
ture on the equity and favour of the reader, 
for the pardon of thofe faults and imperfec
tions, that are imputable to hafte, than to de
ny him the opportunity of this cold feafon, 
wherein to examine the truth, and fupply the 
deficiencies of what I had delivered. And 
this I the rather did, both becaufe I was defi-

rous to quit this fubjeft for another, from which 
it had diverted me, and for which I have more 
value and kindnels j and becaufe, that as a ten
der conftitution of body kept me, whilft I was 
writing the following hiftory, from..ad ventur
ing upon fome trials, that might (probably) 
have enriched it} fo the continuance of the 
fame difadvantages, together with other inop
portune diftempers fuperadded to them, do not 
permit me to know, whether, and how far I 
lhall be able to profecute the work I have be
gun ; and do oftentimes reduce me to be more 
concerned to Ihun the effcfts of cold, than ob
ferve the phaenomena of it. And indeed, whe
ther thofeprove true prophets or no, that af- 
fure me I lhall lofe no reputation by this hi
ftory (as incompleat as it comes forth,) I think, 
if ingenious men knew, how much trouble and 
exercife of my patience it has coft me, they 
would, peradventure, vouchlafe me fome of 
their thanks, if not for what I have done, yet 
for what I have fiiffcred for their fakes, (and 
would fcarce have undergone upon any infe
riour account whatfoever ;) it being, though a 
lefs noble, yet no lefs troublefome an imploy
ment, to dig in mines of copper, than in thole 
of gold; and men being oftentimes obliged 
to fuffer as much wet and cold, and dive as 
deep, to fetch up fponges, as to fetch up 
pearls.

A^^wThermometricalExperiments^zWThoughts.
DISdOURSE I.

Propofing the firft Paradox, viz. That not only our Senfes, hut common Weather- 
glajjes^ may mi/injorm us i about Cold.

IT fnay to moft men appear a work of 
needlefs curiofity, or fuperfluous diligence, 
to examine foHicitouny,by what criterion or 

way of eftimate the coldnefs of bodies, and 
the degrees of it are to be judged j fince cold
nefs being a taftile quality, it feems imperti
nent to feek for any other judges of it than 
the organs of that fenfe, whofe proper objeft 
it is. And accordingly, thofe great philofo- 
phers, Democritus, Epicurus, Arijlotle, and (till* 
of late) all others both ancient and modern, 
feem to have contented themfelves in the mat
ter with the reports of their fenfories.

befides ours; and fince fome of them feem more 
fenfible of its changes, and others are lefs un-, 
certainly affefted by them, it would be expe
dient to take in the effefts of cold upon other 
bodies, in the eftimates we make of the de
grees of it.

And to make this appear the more reafon- 
able, I Ijiall not fcruple to propofe the follow
ing paradox; namely. That our fenfories, either 
alone, or aflifted by common weather-glalTes, 
are not too confidently to be relied on in the 
judgihg of the degrees of cold.

To make this paradox plaufible (which is 
But this notwithftanding, fincewe can almoft as much as I here pretend to) I fhall rc- 

fcarce imploy too much care and diligence in .prefent in the firft place, that the account, 
the examining of thofe touchftones, which we 
are to examine many other things by, perhaps 
it will be neither unfeafonable nor ufelefs to 
premife fomething touching this fubjeft.

For though it be true, that cold in its pri
mary and moft obvious notion be a thing rela
tive to our organs of feeling, yet fince it has 
alfo notable operations on divers other bodies

upon which we are wont to judge a body to be 
cold, leems to be, that we feel its particles lefs 
vehemently agitated than thofe of our fingers, 
or other parts of the organ of touching. And 
confequently, if the temper of that organ be 
changed, the objeft will appear more or lefs 
cold to us, though it felf continue of one and 
the fame temper.

This
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This may be exemplified by what has been 

obferved by .thofe, that frequent baths, where 
the milder degrees of heat, that are ufed to 
prepare diofe, that come in for the higher, 
feem very great to them, that coming out of 
the cold air, dilpofe themfelves to go into the 
hot baths, but are thought cold and chilling to 
fhe lame perfons, when they return thither out 
of much warmer places; which need not to be 
wondered at, fince thofe, that come out of the 
cold air, find that of the moderately warm 
room more agitated, than the cold ambient 
would fuffer the external parts of their bodies 
to be i whereas the lame warm air, having yet 
a lefs agitation than that, in which the hotter 
parts of the bath had put the fenfitive parts of 
the bathers bodies, muft feem cold and chilling 
to them.

But it is not only in foch cafes as this, where
in men can fcarce avoid taking notice of a ma
nifeft change in themfelves, that thefe miftaken parts, 
reports of our fenfes may have place. For 
oft-times we are impofed upon by more fecret 
changes in the difpofition of our fenfories, 
when there needs fomething of attention and 
of reafoning, if not of philofophy, to make us 
aware of them. For being apt to take it for 
granted, that our temper is the lame, when 
there is no very manifeft caufe, why it Ihould be 

. changed, we often impute that to objefts, 
whereof the caufe is in our feives; and if this 

'. change in our feives be wrought by unfulpefted 
agents, or by infenfible degrees, we da not 
eafily take notice of it. Thus though in fum
mer divers cellars, that are not deep, are per- 
haps no colder than the external air was, (when 
it was judged but temperate,) in winterer the 
fpring J yet it will feem very cold to us, that 
bring into it bodies heated by the fummer fun, 
and accuftomed to a warmer air; nay, cold does 
fo much depend upon the degree of agitation 
in the parts of the objeft, in reference to the fen- 
tient, that even when we may think the fen
fory unaltered, it may judge an objeft to have 
a degree of coldnefs which indeed it hath not; 
as I remember, that to fatisfy fome friends, 
that it is not every wind, which feels cold to us, 
that is really more cold than the ftill air, I 
have fometimes lhewn, that in not nice weather- 
glaffes, air blown out of a pair of bellows does 
not appear to have acquired any coldnels by 
being turned into wind, though if it were 
blown againft the hands or face, it would pro
duce a new and manifeft fenfe of cold: of, 
which the reafon feems to be, that though the 
organ in general feems not to be altered, yet 
the wind, by reafon of its motion, is able not 
only to drive away the parts of the air contigu
ous to the hand or face, and the warm fteams 
of the body, which tempered its coldnels; but 
to pierce deeper than the calm air is wont to do 
into the pores of the Ikin, where, by compari
fon to the more inward and hotter parts of the 
fenfory, it muft needs appear lefs agitated and 
confequently colder.

Besides that fometimes we may meet with 
certain fteams in the air, that have in reference 
to the blood and fpirits of human bodies 
(though not perhaps to divers other liquors) a 

Vol. n.

24^ 
certain hidden power of chilling, as o])ium, 
even in outward applications, (for in fuch ways 
I have known a great furgeon much ufe it and 
highly extol it) ftrikes a coldnefs into the body 
by the fubtile effluviums, that infinuate them
felves at the pores of the fkin; and perhaps 
too that coldnels is aferibed to external bodies, 
which is produced in us by fome frigorifick va
pour, or other diftemper: which being too 
flight to be taken notice of as a difeafe, may 
yet be of kin to thofe agents, that produce 
what phyficians call horrours and rigours at the 
beginning of fevers, and fome other diftem
pers i or produce that ftrange and univerfal 
coldnefs of the external parts, which is fre
quently enough obferved among other fymp
toms in hyfterical women. Moreover, bodies 
may often appear colder to us than to a wea
ther-glafs, becaufe our fenfories are more af- 
fedfed by the denfity and penetrancy of the 

This may feem fomewhat ftrange, but 
being fuitable enough to fome of my conjectures 
about cold, I have often made trials with very 
nice weather-glafles, that have alTured me, that 
(at leaft oft-times) when water feems to be 
cold enough to our touch, it appears not to be 
colder to the weather-glafs than the ambient air.

THESEtrials I have fometimes made with feal- 
ed weather-glafTes, but the moft with another 
fort of weather-glafTes (whofe ftrudture and ufe 
are by and by to be mentioned) which though 
they feldom prove durable, nor of any great 
ufe in any other than fuch nice and Ihort ex
periments, yet they difcover flighter changes 
of the temper of the air, than would be notable 
(not to fay fenfible) in ordinary thermometers. 
But of multitudes of trials, that I fometimes 
made with thefe glaffes, I can at prefent find 
among my loofe papers but a Very few ; and 
though I remember, that in one or two (made 
about the fame time with fome of thofe that 
follow) I obferved things, that make me now 
wifh I had had opportunity to make thofe fur
ther trials of them, which fome of their phae
nomena feem to direft the making of; yet 
I lhall annex thefe that follow, as I find them ' 
entered, becaufe they are not perhaps defti
tute of hints improveable by further profecu- 
tion. June between two and four in lhe 
afternoon (che weather moderate for the fea
fon) I took a thin white glafs-egg blown 
at a lamp about the bignefs of a walnut, with 
a ftem coming out of it about the bignefs 
of a large pigeon’s quill four or five inches long, 
and open at the top ; this flender pipe being 
dipped in water, admitted into its cavity a little 
cylinder of water, of half an inch long or fome
what more, which (the glals being erefted) fub- 
fided by its own weight, or the temper of the 
air in the egg (in reference to the outward air) 
till it fell to the lower part of the pipe, where 
it comes out of the egg, and thereabout it 
would reft. Now if taking this glals by the 
top betwixt my thumb and forefinger, I de- 
preft the egg under the furface of a bafon Of 
fair water (cold enough to the touch) the little 
aqueous cylinder, that parted betwixt the air 
in the egg, and the external, would, infteadl 
of being made to fubfide by the egg’s immer- 
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air J then fuffering the fufpended water to con
tinue a convenient while in the long and flender 
ftem of the weather-glafs, that the internal air 
might be reduced to the temper of the external, 
we took up the glafs by rhe open end’; and im- 
merfing the obtufe part of it into a fhallow 
veffel, containing fome of the above mentioned 
water, we found the fufpended drop fuddenly 
impelled upwards about half an inch or more, 
and the ball of the thermometer being taken 
out of the water into the air, the pendulous 
drop did again (though far more (lowly than 
it alcended) fubfide. This was repeated three 
or four times with fome intervals between (and 
that in a room where there was no chimney) 
and ftill with the like fuccefs, fave that in the 
two laft trials we took the weather-glafs out 
of the fhallow water, and plunging it into a 
deep veffel of the fame water (that flood very 
near the other) we found (for further confir
mation of the experiment) that the pendulous 
water was, upon thefe new immerfions, impel
led up, near (if not full) as high again, as 
when we had immerfed it only In the fhallow 
veffel: and taking it out of this deep glafs, wc 
found the cold of the external air to reduce it 
to its former humble ftation. Thus far the 
notes, I have yet been able to recover; and 
though, as I faid, I dare not build very much 
upon them, yet by fmall foaled weather-glaffes 
I find enough to invite me to fufpedl, that of 
the degrees of heat and cold in the air we may ‘ 
receive differing informations, when we im-' 
ploy only our organs of touching, and when wc 
make ufe of fit inftruments.

I Shall add on this occafion, that not on
ly water it felf, but moift vapours abounding 
in the air, may make us think it colder than the 
weather-glafs difeovers it to be. For though it 
be generally taken for granted, that the ther
mometer does only more exadlly meafure or de
termine the effects, which cold hath both upon 
it and ujion our fenfories ; yet I have long fuf- 
pedled there is fomewhat elfe in the cafe, and I 
have obferved, that fometimes the weather foem
ed more or left cold fo me, than that which 
preceded, when the contrary appeared in the 
weather-glafs; and that, when upon confideration 
of the whole matter, that difference did not 
appear to depend upon thofe circumftances of 
exercife or reft, or the temperature of the air 
I came out of, or any of thofo other things, 
to which^a confiderate man, that goes upon 
no better than the common opinions about

fion into cold water, prefently rife up from the 
lower part of the pipe, till it reached about 
the middle of it, though the glals were, in 
this and the following trials, held eredled ; and 
as foon as it was taken out of the water into 
the air, the water would again fubfide, whe
ther 1 held the glafs, or let it reft: upon the 
boards, or a linnen carpet, that covered the 
tables, on which the trials were made. And 
this I did feveral times as well with as without 
witnefs. I tried alfo that if, inftead of water, 
I made ufe of quickfilver, though not big e- 
nough to cover the egg much above half way, 
and in the reft proceeded as above; the cold 
quickfilver would prefently make the aqueous 
cylinder haftily alcend near three inches, fome
times almoft, and fometimes quite to the top of 
the {lender pipe, whence the water would again 
quickly fubfide, when the glafs was taken out in
to the free air, or fet to reft upright as before.

Besides, having fet the veffel of quick- 
filver and the bafon of water very near one an
other, I did at leaft upon three or four feveral 
trials find, as I expedled, that when by im- 
merling the egg in water, the pendulous cy
linder was raifed fo high, that it did no longer 
fenfibly afeend, by nimbly taking the egg out- 
of the water and depreffing it in the quick- 
filver, it would rife far higher; and I alfo 
tried, that nimbly removing the egg out of 
the quickfilver into the water, the pendulous 
cylinder would fubfide, after plunging the egg 
under water, though not fo faft, nor near fo 
low, as it would do, in cafe the glafs were re
moved from the quickfilver into the air. Up
on another trial made much about this time, 
though not the felf-fame day ; the pendulous 
water in the fame glafs, (the day being for the 
moft part windy and rainy) did fubfide upon the 
immerfion of the glafs into water, not only a 
while before noon, but an hour or two after 
dinner, and at diftant hours afterwards, though 
the defeent of the pendulous water was neither 
quick, nor fo confiderable, as it had been for
merly in the mornings.

'June 27. In the morning a fmall cylinder of 
water pendulous in the above mentioned glals, 
upon the immerfion of the egg in a bafon of wa
ter, would immediately and very confiderably 
fubfide; whereas the fame glafs, being immerfed 
in the veffel of quickfilver formerly mentioned 
would prefently afeend. Both parts of this expe
riment we feveral times tried, and the reafon was 
fufpedted to be, that the quickfilver had ftaid 
all night in my chamber, which was fomewhat * weather-glaffes, would be apt to impute to that 
warm, whereas the water was brought up that 
morning, and to the touch feemed colder than 
the qui^filver ; and a while after dinner, the 
fame water having been ftill kept in the room, 
we divers times found, that as well that, as the 
quickfilver, did immediately, upon immerfion, 
impell up the pendulous water in the flender 
pipe. Another time in the frofty weather (and 
about the beginning of January} we did with 
fuch a glafs (as has been already feveral times 
mentioned) take fome drops of water out ofa 
veflel, wherein that liquor had for a good while 
been kept •, that it might be reduced as near 
ts wc could to the temperature of the ambient

phsenomenon. And I was the lefs difpofed to 
think my felf miftaken, becaufe having pur
pofely enquired of others in the fame houfc, 
who were not told, what information the wea
ther-glafs gave, they agreed with me in the 
fenfe I had of the temperature of the weather; 
And having fince, as occafion ferved, commu- 
nitated my obfervations and fufpicions to di
vers ingenious men, I have been by their re- 
center obfervations confirmed, that what I have 
taken notice of, was not the efiedt of any 
’IJ^ios-ufxjaa-ias. From which and other particu
lars, that we may have elfewhere opportunity to 
mention, we may plaufibly enough infer, that
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it were not amifs, not only to talce notice, 
when we have opportunity, of the fenfe, that 
is expreffed of the degrees of void by birds 
and other animals, whofe diet is more fimple 
and regular than ours, and whofe perceptions 
are commonly more delicate and lefs diverted j 
but efpecially, to examine the coldnefs of jhe 
air and other bodies as well by experiments 
and inftruments, as by the touch. And on 
this occafion I muft not pretermit that memo
rable account, that is given us by Mardnias^ 
in that noble piece of geography, which he calls 
Atlas CbinenJiSt where fpeaking of the air of 
that populous country, he has this fingular paf
fage : Ad ctsli (fays he) foliq^ue temperiem ^uad 
attinet^ tnajus in bac frovincid frigus eft, ^udtn 
(llius fofcat poll altitudo j t/x enim ilia excedit 
^radum fecundum ftupra quadra^eftmum fsf ta
men per inte^ros quatuor ftgpe mehfes flumina 
omnia adeb dieri concrefeunt gelu, ut currus equof- 
que ac graviftima etiam onera glades ferat, in- 
noxie ac fecurijftme tranfeant: ex iis ingentia 
etiam glaciei frufta exfeinduntur, qua in futu^ 
ram aftatem ad delicias fervant. His iaenfibus 
omnes naves ita in ipfd glacie defixa funt, ut 
progredi nequeant ubicunque itlas frigus occupat 
(quod certo certius circa medium Idovembris in- 
gruere folet) per quatuot illos menfes immota ibi 
perftare coguntur, neque enim refolvitur glades 
ante Martii initium •, bac plerutnqueglaciei con- 
eretio uno fit die, cum non niji pluribus fiat li- 

• quefadio. To which he adds, what makes moft 
to our prefent purpofe tomnino illud mirum, tan- 
tum non videri aut fentiri illud frigus, ut E^ro- 
paos ad hypoeaufta fubeunda videatur pojfe co- 
gere, aut in Europa ad gladem producendam 
fufficere, unde ad fubterraneas ilUc exhalationes 
pro barum rerum caufis indagandis omnino recur- 
rendum eft, &c.

But all that I have been implying of the ne- 
ceflity and ufefulnefs of the weather-glafs, is 
no ways inconfiftent with the truth of the lat
ter part of our formerly propofed paradox ; 
namely, that we are not raffily to rely upon 
the informations even of cohimon weather- 
glaffes themfelves. For though they be an ex
cellent invention, and their informations, in 
many cafes, preferable to thofe of our fenfes, 
becaufe thofe dead engines are not, in fuch 
cafes, obnoxious to the fame caufes of uncer
tainty with our living bodies j yet I fear they 
have too much aferibed to them, when they 
are looked upon as fucli exaft inftruments to 
meafure heat and cold by, that we neither can 
have, nor need defire any better. For, not yet 
to mention fome inconveniencies in the con
trivance of them, which makes them unappli- 
cabk to fome purpofes, and lefs proper in o- 
thers, than thermofcopes might be made, even 
in divers cafes, wherein they are prefumed to 
be unexceptionable, their reports are not to’ 
me, I confefs, quite exempt from fufpicion. 
For, in ordinary weather-glaffes,'fome part of 
the liquor being contiguous to the external 
air, it is fubjeft to be impelled more or left 
upwards, not only according as heat or cold 
affedts the included air, but according as 
fhe incumbent air happens to be heavier or 
lighter. And though this be a thing not taken
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notice of by thofe, that have treated of weather- 

•glafles, yet after what we have elfewhere ma- 
nifefted concerning the weight and fpring of 
the air, and what we have probably conjeefared 
concerning the varying height of the mercurial 
cylinder in the Torricellian experiment } 1 fee 
not why it Ihould not much call in queftion iSricr aw 
the informations we receive from common New Phy . 
Weather-glafTes in thofe cafes, where the 
or weight of the atmofpherical pillar^ that pref- Experi- 
fes upon the water in the weather-g'afs, is con- mems, 
fiderably longer or fhorter, lighter or heavier 
than is ufual.

For befides the reafon of the thing, we 
have experience on our fide, I might mention, 
on this occafion, an experiment I thought on* 
and alfo Attempted, laft winter, to fhow, even 
upon a ballance, the varying gravity of ths 
atmolphere in one and the fame place, by hang
ing a fmall metalline weight at one end of a 
pair of leaks fo ftrangely exatft, that they 
would turn with far lefs than the five hundredth 
part of a grain ; and counterpoifing it at the 
other end with a hermetically fealed glafs 
bubble, which being blown as large and as 
thin as could poffibly be procured of fo fmall a 
weight, might, by its great difproportion in 
bulk to the metalline body, lofe more of its 
weight than that would upon the ambient air’s 
growing more heavy. But the particular ac
count of this attempt belonging to another 
place, the trial ought not to be more than hinted 
herei efpeciallyfince it may fuffice for our pre
fent purpofe to alledge, that having found (as 
we have already in other papers noted) that in 
a weather-glafs, where the water is not fenced-^”5' 
from the external air, the weight of the atmo- 
Iphere may make it alter confiderably between 4. ’ 
the top and the bottom even of a church or 
fteeple, though it appeared by more certain 
thermofcopes, that it was not the differing 
temperature of the air, as to cold and heat, but 
the differing gravity of the atmolphere, which 
being ffiorter and lighter at the top, preffed 
lefs forcibly Upon the fubjacent water and the 
included air, as is more fully made out in the 
treatife above related to. And having, by the 
the intervention of a karned acquaintance, de
fired to have fome experiments made of the 
effeft of the air upon weather-glaffes in deep 
pits or mines, where the atmofpherical cylin
der is longer and heavier, I received informa
tion, that an ingenious phyfician, (Dr. H. P.) 
who had the opportunity of trying what I de
fired, had found, that in the bottom of one of* 
thofe very deep pits, the water, in a common 
weather-glafs, rofe near three inches higher than 
at the top, in a (hank or pipe of about thirty 
inches long. And this notwithftanding th^ 
warmth, that is ufual in fuch deep places, which 
feems not any thing near foplaufibly referribk to 
any other caufe, as to the increafed gravity of the 
atmofpherical pillar incumbent on the watery 
that pillar being heavier at the bottom than at 
the mouth of the pit, by the weight of an 
aerial pillar equal in length to the pit’s perpen
dicular height or depth.

But thefe are not the only cafes, wherein the 
differing gravities of the atmolphere may, 39 
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143

    
 



244 Thermometrical Experiments.
well as heat and cold, have an interefl in the 
rifing and falling of the liquor in common 
weather-glafTes. For though you fhould not 
remove them out of one place j and though 
confequently it may feem, that the atmofpherical 
pillar, that prefTes upon the water, muft be ftill 
of the fame length, yet (not to urge, that that 
may alter unknown to us) if retaining its length 
it retain not its gravity, we may be eafily im- 
pofed upon, and take that afeenfion or fubfi- 
dence of the liquor for the effed of a higher 
or remifs degree of cold, which may either to
tally or at leaft in part (and in what part, we 
are left to gueft) be the effed of the increafed or 
lefTened weight of the atmofpherical pillar, 
happening either by the copious difperfion of 
vapours and other heavy fteams through the 
air, or upon other occafions not neceffary to

gravity or prefTure of the air.

the atmofphere continued of the fame weight, 
it would, like the other, rife with heat and 
fall w’ith cold, yet when the atmofphcrt’s gra
vity was altered, they would not uniformly move 
together, but when (as we gathered 'from other 
obfervations) the atmofphere grew heavier, the 
liquor in the pipe did not afeend, as high as 
it would have done, if the atmolphere had 
continued in its former degree of gravitation. 
And, on the contrary, when the incumbent air 
came to be lighter, the liquor would rife in 
the open weather-glafs in a proportion greater 
than the fingle increafe of heat would have 
exadied ; fo that by comparing the two wea- 
ther-glafies together, I did ufually fore tel, 
whether the mercury in the Torricellian tube 
(which I keep purpofely by me in a frame) 
were rifen or fallen, and confequently whether 

be here difeourfed of, or by the precipitation the external air were heavier or lighter than 
of fuch vapours by rain, or into dew, or elfe by before : As, on the other fide,’! by looking on 
the removal of the occafions of the augmented the height of the mercurial cylinder, I could 
gravity or prelTure of the air. For we have eafily tell before-hand, whether the liquor in 
often obferved great variations to happen in the open weather-glafs were higher or lower 
the height of the mercurial cylinder, in the Tor
ricellian experiment, upon great rains and fogs, 
and other fudden and confiderable mutations 
of the incumbent air. But fince I myfelf thought 
fir, notwithftanding the plaufible ratiocination, 
that led me to this conjedure, to examine it 
by experience j I can fcarce doubt, but that o- 
thers may have the like curiofity that I had. 
And therefore, becaufe it may feem a paradox, 
it will not be amifs, of many to annex three or 
four trials I made to examine the propofed 
dodrine, efpecially ours having been the firft: 
obfervations of this kind, that, for aught we 
know, have been made by any. And indeed 
others could fcarce have well made much, 
though they lighted on the fame thoughts, for 
want of fuch fealed weather-glafTes to make 
them with. To omit then thofe, that I made 
with a fealed weather-glafs, and an ordinary 
one (in which the water remains fufpended be
neath the included air) I fhall briefly relate, 
that in a room unfurniftied with a chimney, I 
kept two weather-glafTes, which, for more 
exadnefs fake, I caufed to be made of a length 
far greater than ordinary ; fo that the divifions 
of the one were half inches, and thofe of the 
other not much left, and yet were numerous. 
The one of thefe, which was furniflied with 
good fpirits of wine, was fealed, the other not; 
but this laft I caufed to be fo made of the 
fhape reprefented by the fcheme, that the air 
being fhut up in the lower part of the inftru-, 
ment (not as in common weather-glafTes at 
the top) the liquor might as well in this, as in 
the fealed weather-glafs, rife with heat and fall 
with cold. In thefe thermofcopes (where the 
afcenfion and relapfe of the liquors were, by rea
fon of the length of the pipes, far more con- 
fpicuous than in vulgar weather-glafTes) I ob
ferved, with pleafure, that the hermetical 
thermofcope (if I may for diftindion-fake fo 
call it, by reafon of its being hermetically 
fealed) did regularly enough defeend in cold 
weather, and afeend in warm : but the other, 
which was not fealed, but had a little hole 
left open at the top of the pipe, though, when

than that in the hermetical; the rifing or falling 
of the mercurial cylinder one quarter of an inch 
(the temperature of the air continuing as to 
heat and cold) ufually lignifying a great difpa- 
rity betwixt the afcenfion or the falling of the 
liquors in the two inftruments.

Among the feveral notes, I find among my 
loofe papers, and in a diary I kept for a while 
of thefe obfervations, I lhall content my felf 
to tranfcribe the following two, becaufe, though 
divers others were made by my Amaniienfis, 
whofe care is not to be diftrufted,yet by reafon 
of my abfence I could not take notice of them 
my felf. The firft of thefe Memorandums runs 
thus.

Last night I took notice, that there was 
but one or two divifions difierence betwixt the 
two thermometers, but upon fuch a change of 
weather, that happened this day, as made me 
imagine, that the .atmolphere would be lighter 
than before, confulting the barometer (if to 
avoid circumlocutions, I may fo call the whole 
inftVument wherein a mercurial cylinder of 29 
or 30 inches is kept fulpended after the man
ner of the Torricellian experiment;) I found 
the quickfilver lower than it had been a great 
while, and thereupon concluding, there would 
be a notable difparity, between the fealed and 
open weather-glafs, I hailed to them, and found 
that the latter being much alleviated from the 
weight of the fncumbent air, was no lefs than 
17 divifions higher than the others ; and com
paring the height the two inftruments were 
this day at, with an obfervation I my felf made 
about a week ago, when the quickfilver was 
much higher than now if: is I found, that al- 
.though this afternoon the fealed glafs being at 
41, the other was 58, yet then, when the feal
ed weather-glafs was five divifions higher, 
namely, at 46, the unfealed weather-glafs was 
but at 27. So that betwixt that time and this, 
the liquor in the fealed weather-glafs, has de- 
fcended five divifions, but that in the open 
weather-glafs has afcended 31.

Thus far the firft of the above mentioned 
notes J the fecond is as follows.
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The mercurial cylinder being higher, than 

it has been a good while, and yet the weather 
warm and fun-lhiny, when the liquor in the 
fealed glals ftood very near the 50th divifion, 
that in the unfealed was fallen down as low 
as the 32d.

So that it is very poffible, that the unheed
ed change in the weight of the external air 
may have a greater power to comprefs the in
cluded the air in an unfealed weather-glafs, than 
a not inconfiderable degree of warmth may 
have to dilate it; and confequently in an or
dinary weather-glafs, where the air is included 
at the top, it may often fall out, that contrary 
to what men fuppofe muft needs happen, the 
pendulous water may rife in warmer weather 
and fall in colder.

And even fince the writing of the imme
diately foregoing part of this page, within a 
few days that intervened, I have my felf made 
obfervations, that do yet more clearly manifeft 
this truth, as may appear by the following 
notes. The firft of which fpeaks thus.

Memorandum^ That yefterday night the 
quickfilver being at 29 inches, the liquors in 
the fealed and unfealed weather-glaflts were 
near about the fame divifion, the former be
ing at 40, and the other being but half a di
vifion Ihort of that number. But this night 
the quickfilver being rifen about 4 of an inch ;

• the liquor in the fealed is afeended to 45, and 
the other defeended beneath 35 about half a 
divifion, fo that there are now 10 divifions 
tween them.

This the firft note, to which the following 
night enabled me to add this other.

The quickfilver being rifen almoft 4 of an 
inch above the ftation it refted at,the nightbefore 
laft night, the hermetical weather-glafs being 
as it was then above the 40th divifion j the 
liquor in the other, which wfts open, in two 
days and nights is fallen to the 17th, and confe
quently is fubfided about 23 divifions, whilft 
the other is about the fame height, at which it 
was at the beginning of that time.

Two or three days after, being returned to 
the place, wherein I had made this laft obfer
vation, and from which fome urgent occafions 
had for that time exafted my abfcnce; I found 
the difparity betwixt the two thermometers, 
that is expreffed in the following memorial.

This day the quickfilver being rifen to 30 
inches, when the liquor in the fealed weather- 
glafs was at about 41 divifions, that in the other 
was depreffed a pretty deal below the 9th di
vifion ; fo that the difference between the two 
thermometers was increafed fince the laft ob
fervation from 23 near to 33 divifions, all which 
the liquor in the open, weather-glafs had funk 
down, W’hilft that in the fealed continued al-' 
moft at a ftand. And the day after this me
morial, 1 had occafion to regifter another, which 
lieing .the laft, I lhall here think requifite to 
take notice of in this difcourfe, I lhall fubjoin 
it with that, which immediately preceded in 
order of time.

This day the quickfilver continuing at the 
fime height, at which I obferved it yefterday, 
but the weather being grown much colder, the 
liquor appears i.n both the gl.tlles to have uni- 
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formly enough fubfided; that in the fealed 
weather-glafs being about the 33d, and the 
other being funk quite below the loweft mark 
of all, which was more than I apprehended 
it would have done, when there was no froft : 
efpecially fince by thy diary it appears, that 
one of the laft times 1 obferved the hermetical 
weather-glafs to ftand at near about the fame 
height, namely, the 34th-, the liquor in the other 
glafs was no lower than 41 nor probably 
would there be now fo great a difference, if the 
atmofphere had not been this day very heavy ; 
whereas, when this frefhly-recited obfervation 
was made, I find by the diary, the quickfilver 
to have afeended but to 29 inches, and a pretty 
deal lefs than a half.

Since that time, being forced by feveral 
avocations to be often abfent from the place 
where my thermofcopes were kept, I was not 
careful to profecute fuch obfervations, thofe al
ready fet down (not to mention thofe, that are 
not here tranfcribed) being judged abundant
ly fufficient to evince the paradox propofed to 
be proved by them: only to manifeft, that 
after I defifted from regiftering my obferva
tions, the phasnomena may probably have been 
as remarkable as before ; I lhall add, that one 
of the laft times I chanced to take notice of the 
difference to be gathered by comparing the two 
weather-glaflcs, 1 found (the weather happen
ing to be warmer than ordinary) the difference 
between them to exceed any, that I remembered 
my felf to have then obferved, amounting to 
44, if not to 45 divifions.

And even fince the writing of the laft line, 
we have had opportunity to obferve a pheno
menon, which if it had occurred to us in the 
place, where we might have compared the ba- 
rofcope with the exaft weather-glafles hitherto 
mentioned, (and whereby we had been invited 
to rely upon it) would perhaps appear more 
confiderable, than any of the obfervations yet re
corded. For nor very many hours ago, finding 
in the morning the quickfilver to be rifen in a 
good barofcope of mine (though another from 
that, all this while referred to, and elfewhere 
kept) above 4 of an inch higher than the place 
it refted at the night foregoing, and a fomewhat 
nice weather-glafs (where the included air is 
kept in the lower part of the inftrument, which 
is ffiaped like that already defcribed in this dif
courfe) being confulted to Ihow, what effeft fo 
great and fudden a change of the atmofphere’s 
gravity would have upon it; I faw the tinfted 

* liquor in the lhank depreffed a full inch or more 
beneath the furface of the ambient liquor in the 
phial, which ftrange depreffion of the liquor in 
a pipe above 20 inches long, and where the al
terations of the air as to heat and cold are not 
wont to produce any thing near fo great an ef- 
feft, I could not but take much notice of. Since 
the feafon of the year makes it no way likely, 
that the night, though cold, could have had fo 
powerful an operation on it, efpecially fince an 
amanuenfis, that watched it muchlonger thani, 
affirms, that he faw the liquor driven down quite 
to the very bottom of the pipe, and a bubble of 
the outward air to make its paffage through the 
water, and to join with the air contained in the 
cavity of the phial.
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246 New O B s E R VAT IONS about the

DISCOURSE n.

Containing fome new Obfervaticno about the Deficiencies 0/We ath er-glasses, /o- 
getbef naaith fome Confiderations touching the New or Hermetical Thermometers.

An D fince I had occafion to fpeak of 
the deficiencies of weather-glaffes, and 
the miftakes,whereto men are liable in 

the judgment they make of cold and heat upon 
their informations, it will not perhaps appear 
impertinent to add three or four confiderations 
more, to excite men to the greater warinefs and 
induftry, both in the making and ufing wea- 
ther-glaflfes, and in their judging by them.

I. And firft, I confider, that we are very 
much to feek for a ftandard, or certain mea
fure of cold, as we have fettled ftandards for 
weight, and magnitude, and time; fo that when 
a man mentions an acre, or an ounce, or an 
hour,they, that hear him, know what he means, 
-and can eafily exhibit the fame meafure; but 
as for the degrees of cold (as we have elfe
where noted concerning thofe of heat) we 
have as yet no certain and pradlicable way 
of determining them; for, thdugh, if I ufe 
a weather-glals long, it is eafy for me to 
findjwhen the weather is colder, or when warm
er, than it was at the time, when the weather- 
glals was firft finiffied ; yet that is a way of efti
mating, whereby I may in fome degrees fatif- 
fy myfelf,. but cannot fo well inftrudl others, 
fince I have no certain way to know determi- 
nately, fo as to be able to communicate my 
knowledge to a remote correfpondent, wha^ 
degree of coldnefs or heat there was in the air, 
when I firft finiffied my thermofcope : for be- 
fides that we want diftindt names for the feve
ral gradual differences of coldnefs, we have al
ready declared, that our fenfe of feeling cannot 
fafely be relied upon to meafure them. And 
as for the weather-glafs, that is a thing, which, 
in this cafe, is fuppofed to be no fit ftandard 
to tell us what was precifely the temper of the 
air, when itfelf was firft finiffied, fince that does 
but inform us of the receffions from it, or elfe 
that the air continues in the temper it was in at 
the making of the inftrument, but does not de
termine for us that temper, and enable us to 
exprefs it; as indeed it is fo mutable a thing, 
even in the fame place, and oft-times in the 
fame day, if not the fame hour, that it feems 
little elfe than a moral impoffibility, to fettle 
fuch an univerfal and procurable ftandard of 
cold, as we have of feveral other things. And 
indeed there is fcarce any quality,for whofe dif
ferences we have fewer diftinCt names, having 
fcarce any for the many degrees of coldnels,that 
may be conceived to be intermediate, betwixt 
lukewarmnefs and the freezing degree of cold, 
and even thefe are undefin’d enough ; for that, 
which to fome men’s fenfes will feel lukewarm.

by others will be judged hot, and by others, 
perhaps, cold; nor is even thfe glaciating degree 
of coldnefs well determined, fince not only dif
fering liquors, as oil, wine, and water, will ma
nifeftly freeze much more eafily one than ano
ther, but even liquors of the fame denomina
tion i and of waters themfelves, fome are more 
eafily turned into ice than others: and I fee no 
great caufe to doubt, but that there may be fuf
ficiently differing degrees of cold, wherci,' the 
mildeft may fuffice for the congelation of fome 
waters. 1 muft not forget to add, that the 
fame perfon, that has made many obfervations 
with a weather-glafs, is fo confined by that nu
merical inftrument, that, if by the Ipilling of 
the liquor, or the cracking of the glafs, or the 
cafual intrufion of fome bubbles of air, or by 
any of divers other accidents,that may happen, 
the inftrument ffiould be fpoiled, he would, 
though he ffiould employ again the fame in
ftrument, be reduced to feek out a new ftan- 
dard, wherewith to meafure the varying tem
perature of the air. And though it be not dif
ficult to include in the cavity of a weather-glafs 
fome other fluid body inftead of air, yet it will 
be very difficult, if not impoffible, to include 
a body, fit to refent and ffiow the alterations 
of the ambient air, without being alfo liable 
to receive, impreffions from it at the time of 
its being firft ffiut up.

Yet I will not here omit, that I have fome
times confidered, whether the elTential oil of a- 
nifeeds (^which is that,that is diftill’d by the in
tervention of water in a limbeck) might not, 
during a good part of the year, be of fome ufe 
to us, in making and judging of weather- 
glafTes. For this liquor, as we elfewhere alfo 
note, having the peculiarity of lofing its flui
dity during almoft all the winter, and a good 
part of the fpring, and autumn too, when the 
weather, or the time of the day, is colder ; 
this liquor, I fay, being fuch, in cafe you very 
gently thaw it, and then putting into it the 
ball of a weather-glafs, furniflied with fpirit of 
wine, that will burn all away, you fuffer the oil 

' to re-congeal leifurely of itfelf, you may, by 
obfervipg the ftation of the fpirit of wine in 
the thermofcope, when the oil begins manifeft
ly co curdle about it, be in fome meafure affift- . 
ed to make another weather-glafs like it*. For 
if you put fuch redified fpirit of wine into a 
glafs, the cavity of whofe Ipherical, and that 
of/its cylindrical part, are as near, as may be, 
equal to the correfpondent cavities in the for
mer glafs, you may, by fome heedful trials 
made with thawed and recongealed oil qf ani- 

feeds,
• An ingenious man has propofed another w.ay of fettling a ft indard for weather-glaftes, namely, by obferving the 

coldnefs, which is requiiice to make diftill’d water begin to freeze: but though the accuratenefs of this way may be 
as well as theother juftly queftioneJ, and cannot often be put in practice, even in winter itfelf, nor without trouble ; 
vet it may alio be adyantagioufly made ule of, when the cold happens to be great enough to freeze water.

    
 



feeds, bring the fecond weather-glafs to be 
fomewhat like the firft ; and if you know the 
quantity of your Ipirit of wine, you may eafi'y 
enough 'make an eftimate, by the place it 
reaches to in the neck of the inftrument, whofe 
capacity you alfo know, whether it expands or 
contrads itfelf to the 40th, the 30th, or the 
20th part, ^c. of the bulk it was of, when the 
weather-glafs was made. By the help of the 
fame oil you may make Ibme kind of eftimate, 
though a more uncertain one of the difference 
of two weather-glaflos of unequal bignefs: and 
though I know not how much may be alledged 
to ftiew the uncertainty of this way of making 
a ftandard for weather-glaffes j yet as what I 
have formerly reprefented may manifeft me 
to be far enough from looking on it as an exacft 
ftandard of cold 5 fo perhaps the way propofed 
may not be altogether ufelels in the making 
and comparing weather-glaffes, fince, in fuch 
cafes, where we are not to expedt to hit the 
mark itfelf, it is of fome advantage to be 
able to ftioot lefs wide of it, than otherwife we 
fhould.

IL But not to infift any further on a 
difficulty, which is fo hardly evitable as that, 
which occurs about fettling a perfeft ftandard 
of cold, there are unaccurateneffes in the 
meafuring of cold by weather-glaffes, which 
may be avoided, but are not; for men are not about the phial, or in which it may be 

• . wont to take care, that the ftems be even and 
cylindrical enough, but are wont to make ufe 
of fuch, as are much wider at the upper part 
near the bubble, than otherwhere j nor do 
they obferve, as they might, a proportion be
twixt the diameter of the bore of the cylinder, 
and that of the cavity of the fpherical bubble, 
and divers other circumftances are commonly 
negleded, which, if well ordered, would make 
much towards the certainty and inftrudivenefs 
of the informations, afforded us by weather- 
glaffes. To which may be added, that even 
in thofe, where fome part of the liquor is ex
pofed to the external air, there may be made 
contrivances much more convenient, in order, 
at leaft, to fome particular purpofes, than that 
of the vulgar weather-glafs j fome of which 
we have imployed, and others have been either 
fkilfully devifed, or alfo happily attempted by 
fome eminently ingenious members of the 

Dr.Wren. Royal Society. And though that, which we
God- have already defcribed in another treatife, be 

M Hook fimple, yet it is much more commodious

Deficiencies of We at h e r- g l as s e s.
a cylinder, Render enough, the proportion be
tween the part of the phial polfeft by the in
cluded air, and the cavity of the cylinder, in 
which the liquor is to play up and down, 
may be eafily made fo great, as to make the 
liquor in this inftrument, with the fame degree 
of heat and cold, rife or fall four or five, or 
more times, as much as the pendulous liquor is 
wont to do in an ordinary weather-glafs, where 
the cavity that lodges the air, is wont to be 
much too fmall, confidering the bignefs of the 
pipe, whereinto the air muft, when it is rari- 
fied, expand itfelf. But it is not the greater 
fenfibility (if I may fo fpeak) of this very kind 
of weather-glaffes, nor their not needing frames, 
that makes me take notice of them in this 
place, (where I purpofely pafs by contrivances 
that I know to be more curious) but this other 
quality, which makes them fit for divers of 
the following experiments, wherein we fhall 
have occafion to mention them ; namely, that 
with little or no trouble and inconvenience we 
may imploy liquors or other bodies to refrige
rate the included air, by immerfing the phial, 
if need be (by a weight) into the liquor to be 
examined, and letting it ftand there as long 
as we pleafe. And fo we may alfo meafure the 
coldnefs of earth, fnow, powdered ice, and 
other confiftent bodies, which may be heaped . , . t 1*1 • 1*1*
buried,

III. I Consider too, that though men are 
wont confidently enough to conclude, that in 
cafe (for inftance) the coldnefs of the weather 
make the liquor in a thermofcope yefterday 
an inch higher than it was the day before, and 
this day an inch higher than it was yefterday, 
the air muft be this day as cold ^gain as it was 
yefterday, or at leaft that the increafe of cold 
muft be double to what it was yefterday, and 
fo in other proportions ; yet the validity of 
this colledlion may very juftly be queftioned ; 
for, though we fhould grant, that cold is that, 
which of itfelf, or by its own power, contracts 
the air, yet how does it appear, that a double 
degree of cold muft produce a double degree 
of condenfation in the air, and not either more 
or Jefs? Since befides that it is taken for grant
ed, but not proved, that the differing quali
ties of included air in feveral inftruments, and 
the differing bigneffes of the pipes, and the 
differing degrees of expanfion, wherein the in
cluded air may happen to be, when the afeen- 

for feveral of the following experiments of 'fion of the water begins to be reckoned, may 
cold, than that, which is commonly in ufe. render this hypothefis very fufpicious; befides 
For in this, where the included air is as it all this, (I fay) I am not inclined to grant, 
were pendulous at the top of the glafs, it is (what philofophers have hitherto fuppofed) that 
very troublefome and difficult fo to apply cold the condenfation of the air, and the afeenfion 
bodies, and efpecially liquid ones to it, as there
with to meafure their temper j whereas the 
thermometers, I fpeak of, being made by the 
infertion of a cylindrical pipe of glafs (open at 
both ends) into a phial or bottle, and by exaftly 
flopping with fealing-wax, or very clofe ce
ment, the mouth of the phial, that the included 
air may have no communication wit.h the ex
ternal, but by the newly-mentioned pipe : in 
this kind of inflrument, I fay, by chufing a 
phial as large as you pleafe, and fitting it with

3

. of the water, is only, or fo much as principally, 
colleded by the proper virtue of the cold, but 
by the preffure of the ambient air, as we fhall 

: ere long more fully declare. And if this be 
made out, then the computation, we are con
fidering, will be found to be very fallacious \ 
for we have elfewhere lhewn, that the ftrengths Defence »• 
required to comfrefs air are in reciprocal pro-&‘^‘”li L‘- 
pcrtiorty er thereabouts^ to the /paces contpre-'^/^' 
bending the fame portion of air. So that if’' 
a cylinder (for inftance) of four inches of air, 

be *
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be juft able to refift a ftrength or preffure equi
valent to ten pound weight, when it comes to 
be comprefled into two inches ; in this cafe, I 
fay, an equal force fupperadded to the former, 
(which makes, that a double force, or equiva
lent to twenty pound weight,) will drive up 
that already-compreft air into half the fpace ; 
that is, into one inch or thereabouts. Whence 
it follows, that in eftimating the condenfation 
of the air in a weather-glafs, we muft not only 
confider, how much fpace it is made to defert, 
but alfo, what proportion that deferred fpace 
bears to the whole fpace it formerly poffeft, 
and to what degree of denfity it was reduced, 
before the application of the then force ; and 
we muft remember, that the refiftance'of the 
included air is not to be looked upon, as that 
of a weight, which may remain always the 
fame, but that of a fpring forcibly bent, and 
which is increafed more and more, as it is 
crouded into lefs and lefs room. But thefe ni
cer fpeculations it would here be fomewhat im
proper to purfue.

IV. Wherefore I fnall proceed to what 
may feem a paradox, that even the particular 
nature of the liquors, employed in weather- 
glaffes, is not altogether to be negleded, till 
we have a better and more determinate theory 
of the caufes of cold, than I fear we have : for, 
though ufually it matters not, much, what li
quor you employ, yet it is not impoffible, that 
in fome cafes men may flip into miftakes about 
them ; for it will not follow, that if of two li
quors, the one be much the more obnoxious to 
the higher degree of cold, that of glaciation, 
the other muft be lefs eafily fufceptible of the 
lower-degrees of cold; fince thofe, that make 
fealed v/eather-glaffes, fome with water, arid 
fome with fpirit of wine, have confelfed to me, 
that they find thefe (laft named) m.uch more 
apt to receive notable impreffions from faint 
degrees of cold, than thofe, that are furniffied 
but with water, which yet is eafily turned into 
ice by the cold of our climate, which will by 
no means produce the like effed upon pure 
fpirit of wine.

Besides, we cannot always fafely conclude 
(as philofophers and chymifts generally do) 
that the more fubtile and fpirituous liquors 
muft be the leaft capable of being congealed 
(that is, made to lofe its fluidity, as oil and 
fome other fubftances are wont to be reduced 
to do, by the adion of cold) for the chy
mical oil of anifeeds diftilled by a limbeck is 
fo hot and ftrong a liquor, that a few drops of 
it conveniently diffolved will make a whole 
cup of beer tafte as ftrong, and, perhaps, heat 
the body as much as fo much wine ; and yet 
this hot and fubtile liquor I have found upon 
trial, purpofely made, to be more eafily congeal
able (in the fenfe freflily explained) by cold than 
even common water, and to continue fo feveral 
days, after a thaw had refolved the common 
ice into fluid water again. And I know fome 
diftilled liquors, whofe component particles 
are fo piercing and fo vehemently agitated, 
that the torgue cannot fuffer them, and that 
they are not perhaps inferiour to moft chymical 
oils, nor to aqua fortis it felf and yet thefe

New Observ at ions abcut ike
may be congealed by far lefs degrees of cold, 
than fuch, as would yet prove ineffeftual to 
freeze either the generality of chymical oils, or 
the generality of laline fpirits. * 

And indeed, till we attain to fome more de
terminate theory of cold, and come to know 
more touching its caufes, than we yet do, I lee 
not,, why it Ihould be abfurd to fufpeft, that 
though there be fome kind of bodies, which 
feem fitted to produce cold indifcriminately in 
the bodies they invade or touch ; yet if the re
frigeration of a body be but the leffening of the 
wonted or former agitation of its parts (from 
what caufe foever that remiffncls proceeds) it 
feems not impoffible, but that befides thofe bo
dies or corpufcles, that may be looked upon as 
the catholick efficients of cold, there may be 
particular agents, which in reference to this or 
that particular body may be called frigorifick ; 
though they would not fo much refrigerate ano
ther body, which perhaps would be more eafi
ly affedled, than the former, by other efficients 
of cold. For we may obferve, that quickfilver 
may be congealed by the fteams of lead, which 
have not been taken notice of to have any fuch 
effeft, upon any other fluid body ; and yet 
quickfilver is not to be deprived of its fluidity 
by fuch a degree of cold, as would freeze not 
only water but wine. And by what we have 
formerly related upon the credit of that great 
traveller, the Jefuit Martinius, it feems, that ‘ 
water it felf may in fome regions be fo difpo-. - 
fed by the conftitution of the foil, that it is fuf- 
ceptiblc of ftrange impreffions of cold in pro
portion to the effeft, which that degree of cold 
produces there in human bodies. Befides, opium 
alfo, of which three or four grains have too oft 
deftroyed the heat of the whole mafs of blood 
in a man’s body, though that be a very hot, 
fubtile, and fpirituous liquor, does not fenfibly 
refrigerate water, as far as I could obferve with 
a good fealed weather-glafs, which I put fome
times in a glals of ordinary water, and fome
times into a glafs of water of the fame temper, 
anti (as we gueffed) of the fame quantity, 
wherein opium, enough to kill very many 
men, was put in thin flices, and fuffered to 
diffolve; which feems to argue, that as differ
ing liquors have each their peculiar texture, 
fo there may be certain bodies, whofe minute 
particles by their peculiar fize, lhape, and mo
tion, may be qualified to hinder, or at leaft: 
leffen, the agitation of the particles of the ap
propriated liquor, into whole pores they infi- 
nuate themfelves; and thereby, according to 
the lately mentioned fuppofition, they may re
frigerate that particular liquor, without having 
the like effeft on other jiquors, whofe textures 

I, are differing. And I might countenance this 
by adding, that as fiery and agitated a fpirit as 
that of wine, when well dephlegmed, is juftly 
thought to be ; yet J know more liquors than 
one, that being mingled with if, will in a trice 
deprive it of its fluidity ; and the like change I 
have fometimes made in fome other liquors 
alfo. But I muft not infill on fuch matters, 
having mentioned them but only to awaken 
meii’s ctiriofity and circuinlpeftion, and not to 
build much upon them; which will be eafily 

credited,

    
 



Deficiencies of Weather-glasses.
tredited, if it be remembered, that a little a- 
bove I my (elf fufficiently intimated, that this 
conjedture fuppofes fomething about the theory 
of cold, which is not yet fufficiently cleared. 
Only, becaufe the former experiments (hew, 
that the various agitation of the minute parts 
of a liquor, whereon its fluidity depends, may 
be hindered or fuppreffed by the intervention 
of adventitious corpufcles, but do not clearly 
fliew, that the liquor by being deprived of that 
kind of agitation does adlually acquire a cold
nefs ; I might fubjoin thus much, that by the 
addition of a certain fubftance (which for juft 
reafons I muft forbear to defcribe) that would 
fcarce fenfibly refrigerate common water; I 
can make a certain (and for aught I know, one 
only) liquor, that is wont to the touch to be 
much of the temper of water, to receive a 
confiderable degree of coldnels. 'This, I fay, 
(as ftrange as it may feem) I might here fiib- 
join to countenance the conjedtures, I have been 
delivering, and afford fome new corollaries ; 
but for the reafon newly intimated 1 forbear, 
and the rather, becaufe I think it high time to 
return thither, whence the confiderations, I 
have offered about weather-glaffes, have made 
me digrefs.

I W AS going then to take notice, upon the 
occafion oftered by what I related of the influ
ence of the atmolphere’s gravity upon common 
weather-glaffes, of the difference between 

• them and thofe that are hermetically (baled. 
And indeed thefe are in fome things fo much 
more convenient than the others, that (if I 
be not miftaken) it has already proved fome
what ferviceable to the inquifitive, that I have 
diredled the making of the firft of them, that tindlure afeend in the very (lender cylindrical 
have been blown in England. At the beginning " " ...................
indeed I had difficulty to bring men to be
lieve, there would be a rarefaction and con
denfation of a liquor hermetically fealed up, 
becaufe of the fchool-dodlrine touching the 
impoffibility of a vacuum, and elpecially, be
caufe I had never feen any experiment of this 
kind, nor met with any that had : but after 
fome trials, which my conjedtures led me to 
make fuccefsfuliy enough, that in hermetically pher look upon both thele and bur fenfories, 
fealed glaffes, both air and water might be al- but as inftruments to be imployed by his reafon 
ternately rarified and condenled ; I found my 
work much facilitated by the fight of a fmall 
fealed weather-glafs, newly brought by an in
genious traveller from Florence, where it feems 
fome of the eminent virtuofi, that ennobled 
that fair city, had got the ftart of us in redu
cing fealed glaffes into a convenient lhape for 
thermolcopes. But fince that, the invention 
has in England by SL dexterous hand, that ufes 
to make them for me, been improved, and 
the glaffes we now ufe are more conveniently 
fliaped, and more exadl than the pattern, I 
caufed the firft to be made by. But the filling 
of thele long ones, that we now ule, is a work 
of more nicenels and difficulty, than they, that 
have not tried, will be apt to imagine, and 
therefore may elfewhere deferve either from our 
pen, or his, that is moft verfed in making them, 
a more particular account of the w'ay of per
forming it; the advantages of thele weather- 
glaffes being at no hand inconfiderable. For,
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the weight or preffure of the atmolphere (which, 
as we have noted, may work very much upon 
others,) their being fealed defends them from: 
and by this advantage they may be tiled in the 
higheft and in the dc«peft places, with as much 
certainty as any where elfe. Next, whereas in 
other thermometers the liquor is very fubjedl to 
be Ipilt, in cafe they be removed from place to 
place, and, which is worfe, though they be not 
removed, is fubjecl to be preyed upon and 
wafted by the air, whereby informations of 
fuch weather-glaffes are rendered in traCl of 
time fomewhat uncertain ; in leaJed weather- 
glaffes, there is no danger, that liquor Ihould 
either Ipill or evaporate. And upon the fame 
account, thele have this advantage, that you 
may fafely let them down into the lea, and 
immerle them in any liquor, you pleafe, with
out excepting the moft corrofive to examine 
their coldnels: not to mention, that inftead of 
the coarfer liquors ufed in common weather- 
glaftes, v/hich are fome of them not unapt to 
freeze, and others unapt enough to comply 
with the (lighter alterations of the air, and in
ftead of the colourlefs liquor, whether water 
or no (I know not) ufed in the Florentine 
weather-glafs I faw, we employ highly redlified 
fpirit of wine, whofe being brought to a love
ly red with cochineal, opened by the moft 
fubtile volatile fpirit of urine, by which means 
the included liquor is not only very conlpicu- 
ous and fecured from freezing, but lb fufcep
tible of even the (lighter impreffions of exter
nal bodies (which would work but faintly on 
waterj that ’tis pleafant to lee, how many 
inches a mild degree of heat will make the

ftem of one of thefe ufeful inftruments; of 
which we have fpoken the more particularly 
in this place, becaufe we lhall have frequent oc
cafions to mention them in the following pa
pers ; and no body as yet, that we know, has 
written any account of them.

But though thefe weather-glaffes be much 
more to be relied on, than thofe, that are com
monly in ufe, yet we would have a philofo-

J 
when he makes his cftimates of the coldnefs 
of bodies: and though perhaps it will lignify 
nothing in the event, yet I fee not, why it 
Ihould milbecome a naturalift’s diligence and 
circumfpeclion, to try, whether even fuch wea
ther-glaffes ought to be lb far allowed of, as to 

’ hinder men from looking after any other kind of 
ways of eftimating cold.

For, though the fealing of thele weather- 
glaffes protedt the included liquor from the 
preffure of the air, and keep it from evaporat
ing, yet it will not follow from hence, that 
they muft be exempt from all the other imper
fections, which we formerly mentioned to be 
imputable to weather-glaftes.

I Know not, whether you will allow me to 
add on this occafion, that tindled fpirit of wine 
(and the like may, for aught we know, be faid 
of any fuch liquor) being a particular mixture, 
in cafe it be allowed poffible, that the fubtile 
fteams of fuch bodies (as we formerly noted 
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ftrange expanfion, is more than I can tell. But 
by this, and what I may have occafion here
after to relate, concerning this mixture, it may 
appear fomewhat the more reafonable to fuf- 
pect, than even fealed weather-glaffes furnifii- 
ed with high redlified fpirit of wine, may in 
fome (though very rare) conjedtures of cir
cumftances, and from fome peculiar agents, 
either by their infinuating themfelves through 
the pores of the glafs, or on fome other ac
count, receive impreffions, that, as far as can 
eafily be difeerned, are not purely the genuine 
and wonted operations of heat and cold.

The chymift Orthelius tells us, that thei^jeatr. 
liquor diftilled from the ore of magnefiaor bif- chpntci 
muth (which feems to be the fame mineral that 
'fiQ, in Engliffi, call tin-glafs) will fwell in the 
glafs it is kept in, not only manifeftly, but very 
confiderably at the full moon, and flirink at 
the new moon ; and if all my endeavours to 
procure that ore had not proved fruitlefs, I 
ffiould be able, by my own experience, to dif- 
prove or confirm fo admirable a phsenomenon; 
but being as yet unfurniffied to make the trial 
myfelf, left it might appear a vanity, fo much 
as to mention (without rejedting it) a thing fo
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to be frigorifick in refped to fome liquors) may 
infinuate themfelves through the pores of glafs •, 
as it is granted, that the effluviums of the load- 
ftone do readily permeate it: in this cafe, I 
fay, though I willingly alfow it not to be like
ly, yet it is not abfolutely impoffible, that fome 
fteams, that wander through the air, may be 
more or lefs cold, or may more promote or 
hinder an agitation among the minute parts 
in reference to it, than in reference to other 
liquors: as we formerly noted, that a grain 
or two of opium will exceedingly allay the 
warmth and motion of the whole mafs of blood 
in a man’s body, though ten times that quan
tity will not fenfibly refrigerate the tenth part 
of 1'0 much w’ater. And that this may appear 
the lefs extravagant, I ffiall here add fome men
tion of an odd pheenomenon, that, as it were, 
by fome fate has occurred to me, fince I began 
the difcourfe I am now upon : for whilft I was 
yefterday writing it, I had occafion to exa
mine by fuch a fealed weather-glafs (as I have 
been fpeaking of) the temper of a certain 
ftrange kind of mixture, that towards the clofe 
of this treatife, I ffiall have occafion to take 
fpecial notice of: and though to the touch it 
appeared but lukewarm, yet having put into ■ very unlikely; I ffiall add, ■ that fince I find the 
it the ball, and part of the ftem of the fealed 
weather-glafs, I found the included liquor flow- 
!y enough impelled up fo high, that at length, 
to my wonder, it rofe eight of nine inches in 
a ftem, which was not much above a foot long. 
But that which I relate, as the furprizing cir- 
cumftance, is, that when I had taken out the 
thermofcope, and removed it again into a deep 
glafs full of cold water, whence I had juft be
fore taken it out, to put it into the anomalous 
mixture, I had a mind to examine ; the tinc-^ 
ture in the weather-glafs did not (as it was 
wont, and as any one would have expeded) 
begin to fubfide again towards its former fta
tion, but continued within about half an inch 
or lefs of the very top of the inftrument, though 
neither my own bufy eyes, nor thofe of a 
perfon very well verfed in making and ufing 
thermofcopes, could perceive, that the expand
ed tindlure was any where difeontinned by any 
air or bubbles, which at firft we fufpetfted 
might poffibly (though it were very unlikely) 
have been generated by the tepor of the mix
ture. But that, which continued our wonder, 
if not increafed it, was, that during four or 
five hours, that the inftniment continued in 
the cold water, and during fome hours alfo, 
that it was expofed to the air, the tindlure did by the felf-fame metal, copper, which not on- 
not fubfide al^ve half an inch -, and, which is ‘ 
yet more ftrange, having left the glafs all night 
in the window of a room, where there was no 
chimney, I found in the morning, that its de- 
Icent was fcarce fenfibly greater, for it conti
nued about eight inches higher than the mark 
it flood at, when I firft put it into the luke
warm mixture; and how long it will retain this

thing, for the main, which was delivered by 
the chymift, employed as an argument by a 
famous mathematician (the Jefuit Cafatus *) 
whofe expreffions are fuch, as if he himfelf had 
obferved, that even in ftopt glaffes, the fore
mentioned mineral fpirit increafed very fenfibly 
in bulk about the time of the full moon; which 
wonder being admitted, may not only counte
nance what we were faying, but hint fome othet 
very ftrange things in nature. This brings in
to my mind,(what I have elfewhere mentioned) 
that a tinfture of amber I had made with higli 
redlified fpirit of wine, did, for many months, 
in a well-ftopt glals, difcover itfelf to be affed- 
ed with certain changes, which were thought 
to proceed from fome fecret mutations of the 
air, that did fenfibly fo work, as I had not ob
ferved it to do upon other liquors, wherein the 
fpirit of wine abounded. And, perhaps, upon 
long and diligent obfervation, one might find 
a difparity betwixt weather-glaffes kept in the 
fame place, but furnilhed with differing liquors-, 
a difparity, I fay, that could not be fo well a- 
fcribed to any thing, as to the peculiar nature 
of the refpedive liquors, which, though of di
vers kinds,, may (to add towards the facilitation 
of trials) be made 6f a very confpicuous colour.

ly gives the known colour in aqua fortis, but 
affords us a fairfolution inaquaregis,andit makes 
a liquor of a deep and lovely blue in Ipirit of 
urine, or of fal armoniac, and the like: nay, 
I have found, that in good chymical oil of tur
pentine (for expreffed oils are too eafily con
gealed) the bare filings of it will yield a fuffi
cient tindture. But becaufe it is yet but a bare 

fufpicion,
• Pltrum oftime claafim ne quid exfpirart fn/fet, in loco uli qiuefceretf flntui, me fine animi voluptate licthat in plcnUoniis 

memifejia incluji liquaris incrementa ohfsru/rre, in mmiluniis 'vert decrcTficntit, &C. They are the words of Pt!iil:is C^.fatus, 
in his TermMachinis mttay Pag. 143. But fince the writing of thefe preliminary difcourfes, the author of them ha
ving confulted, by the means of fome ingenious friends, the learned Cafatus, finds, that he never made or faw the 
experiment himlelf, but relates it upon the authority of a certain Dutchman, whofe name he adds not, and who 
therefore may probably be the lame Orthelias, that is menfioned by the author of thele preliminary difcourles; who

, thinks it requifite to give the reader this advcrtilement, becaufe Cafatui himfelf did not, as he Ihould have done, m- 
, timate, that he delivered this but upon another's credit.

    
 



fufpicion, that fealed weather-glaffes, made of 
differing liquors, but in other points alike, may 
be otherwife uniformly affedted by the tempe
rature of the external air; I fhall now add an 
obfervatioA already made, to fhew, that even 
the fealed weather-glaffes, furnifhed with fpirit 
of wine, are not fo perfedtly fecluded from all 
commerce with external bodies, and liablenefs 
to their operations,but that they maybe wrought 
upon otherwife than we think. For I have 
more than once obferved, that even in fealed 
thermofcopes (made purpofely at home for 
me, and with great care, by the experteft ma
ker of them) after a good while, and when no 
fuch matter was expected, there have emerged 
bubbles, which, whether they proceeded from 
fome undifeernibie particles of air, harboured 
in the pores of the water, which, in procefs 
of time, by their union, came to make confpi
cuous bubbles, or from fome difpofed particles 
of the fpirit of wine itfelf, by fucceffive altera
tions, brought to a ffate of elafticity, I now 
examine not ; but only affirm, that fometimes 
I have had, of thefe bubbles, great enough to 
poffefs the fpace of many inches, in the ffiank 
of a Jong fealed weather-glals, and I have been 
troubled v/ith them in more weather-glaffes than 
one or two : which I therefore take notice of, 
not only becaufe it ferves to prove what I was 
faying, but becaufe it is very fit an advertife- 
ment ffiould be given of it to prevent miftakes. 
For when thefe bubbles are fmaJl, and are gene
rated, or happen to flay at or about the place 
where the fpherical and cylindrical parts of the 
glafs meet, they may eafily (as I have obferved) 
Jurk unheeded, and reaching from fide to fide, 
fo divide the fpirit of wine in the ball from 
that in the ftem, that the latter ffiall not be able 
to rife and fall according to the changes of the 
weather; the bubble, notwithftanding its aeri
al nature, being more indifpofed to be moved 
up and down in the flender ftem of a fmall 
Weather-glafs, than the fpirit of wine itfelf, as 
we have clfewh.ere fliewn, that w'hen air is not 
forced, a bubble of it will not, in feveral cafes, 
fo readily pafs through a very narrow paffage, 
as would that groffer fluid, water.

But all thefe difficulties (not to call them 
extravagancies) which I have been mentioning 
about fealed weather-glaffes, I reprefent not to 
ffiew, that it is (at leaft as yet) worth while to 
fufpeft us fo far, as to employ all the diligence 
and inventions,that were requifite to prevent or 
filence the fufpicions of a fceptick, ■ or that 
might be thought upon, in cafe the matter did 
require or deferve fuch extraordinary nicety, 
bur only to give men a rife to confider, whe* 
ther it would be amifs to take in fwhen occa
fion prefents itfelf) as many collateral experi
ments and obfervations, as conveniently we can_, 
to be made ufe of, as well as our fenfories and 
weather-glaffes, in the dijudications of cold. 
And, perhaps, an attentive enquiry, purpofely 
made,would difcover to us feveral other bodies, 
natural or fatftitious, which we might make 
fome ufe of in eftimating the degrees of cold. 
For though (to give an inftance) water be 
thought to be the hquor,that is moft fufceptible 
of fuch an intenfity of cold, as will deftroy or

I
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fufpend its fluidity; yet, not here to repeat 
what we formerly delivered of the eafy con- 
gealablenefs of oil of anifeeds, we have (as we 
elfewhere note to another purpofe) diftilled a 
fubftance from benzoin, which becomes of a 
fluid, a confiftent body, and may be reduced 
to the ftate of fluidity again by very much 
leffer alterations of the ambient air, as to heat 
and cold, than would have produced ice or 
thawed it. I could alfo here take notice of 
what I have fometimes obferved in amber- 
greafe, diffolved in high redtified fpirit of 
wine, or in other fulphureous or refinous con
cretions diffolved in the fame liquor: for now 
and then, though it feemed a meer liquor in 
warm weather, it would in cold weather let go 
part of what it fwallowed up, and afterwards 
re-diflblve it upon the return of warm weather; 
fome of thefe concretions, as I have feen in 
excellent amber-greafe, ffiooting into fine fi
gured maffes, others being more rudely con
gealed. And I might alfo add, what I have 
obferved in chymical liquors, (not’unfkilfully 
prepared out of urine, hartffiorn, fsfe.) which 
would fometimes feem to be totally clear fpirits, 
and at other times would fuffer a greater or 
leffer proportion of fait to cryfta’lize at the 
bottom, according to the mutations of the 
weather, in point of cold and heat. Such kind 
of inftances (I fey) I could mention, but I ffiall 
rather chufe to profecute my examples in that 
obvioufeft of liquors, water ; and add, that even 
that may afford us other teftimonies of the in
creafed or leffened cold of the air, than that 
which it gives us in common weather-glaffes. 
For in fome parts of France the watermen ob-^,.a/^.> di 
ferve, that the rivers will bear boats heavier P.purnier, 
loaded in winter, than in fummer; and I have^’'^- 
upon inquiry been credibly informed, that fea-^^^' * 
men have obferved their ffiipS to draw lefs 
water upon the coafts of frozen regions (where 
yet the fea is wont to be lefs brackiffi) than 
they do on our Britiffi feas: which argues, that 
water is thicker and heavier in winter than in 
fummer. Nay, I ffiall add, that not only in 
differing feafons of the year, but even at feve
ral times of the fame day, I have often obfer
ved the coldnels of the air to be (regularly 
enough) fo much greater at one time of the day 
than at another, that a glals bubble hermeti
cally fealed and poifed fo as to be exatftly of 
the feme weight with its equal bulk of water, 
as that liquor was conftituted at one time of 
the day, would about noon, when the warmth, 
that the fummer’s fun produced in the air, had 
fomewhat ratified the water, and thereby made 
it, bulk for bulk, fomewhat lighter than before, 
the bubble would fink to the bottom of the 
water, which (for the better marking the ex
periment) I kept in a glafs-tube; but when at 
night the cooJnefs of the air had recondenfed 
the water, and thereby made it heavier, it be
gan, by little and little, to buoy up the bubble, 
which ufually by morning regained the top of 
the water; and at other times of the day it 
notunfrequently happened, that the bubble con
tinued fwimming up and down betwixt the top 
and the bottom, without reaching either of 
them, fometimes flaying fo long in the fa.me 
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T'he Caufe of the Condenfation of Air,
obnoxious to the various preffure of the ex
ternal air) that there feems no need in moft 
cafes to decline their reports, or poftpofe them 
to thofe of any other inftruments : but yet in 
Ibme nice cafes it may be prudent'(where it 
may conveniently be done) to make ufe alfo 
of other ways of examining the coldnefs of bo
dies, that the concurrence or variance to be 
met with in fuch ways of examination, may 
either confirm the teftimony of the weather- 
glafs, or excite or affift us to a further and fe- 
verer inquiry.

4. That I would not have men too eafily 
deterred from devifing and trying various ex
periments (if otherwife not unlikely or irratio
nal) about the eftimating of cold, by their ap
pearing dilagreeable to the vulgar notions a- 
bout that quality. For I doubt, our theory of 
cold is not only very imperfeft, but in great part 
ill grounded. Andllhould never have ventured 
at trying to make fealed weather-glaffes, if I 
could have been withheld either by the grand 
Peripatetick opinion,that (to ftiun a void) wa
ter muft remain fufpended in glaffes, where, if 
it fall, the air cannot fucceed it 5 or the gene
ral opinion even of philofophers as well new as 
old, that air muft be far eafier, than any vifible 
liquor condenfed by cold.

part of the tube, that it much furprized divers 
of the virtuofi themfelves, who thought the 
poifing of a weight fo nicely, not only a very 
great diflculry (as indeed it is) but an infupe- 
rable one. But of this experiment I elfewhere 
fay more -, and becaufe about other weather- 
glaffes, I have faid fo much already, I think 
it may not be improper to fum up my thoughts 
concerning the criteria of cold, by reprefent- 
ing the following particulars :

1. That by reafon of the various and un
heeded pre-dilpofitions of our bodies,the fingle 
and immediate informations of our fenfes are 
not always to be trufted.

2. That though common weather-glaffes 
are ufeful inftruments, and the informations 
they give us are in moft cafes preferable to 
thofe of our fenfe of touching, in regard of 
their not being fo fubjeft to unheeded muta
tions ; yet even thefe inftruments being fubjeft 
to be wrought upon by the different weights of 
the atmolphere, as well as by heat and cold, 
may (upon that and perhaps fome other ac
counts) eafily mifinform us in feveral cafes, nn- 
lefs in fuch cafes we oblerved by other inftru
ments the prelent weight of the atmofphere.

3. That the fealed weather-glaffes, we 
have been mentioning, are fo far preferable to 
the common ones, as (efpecially they not being

I

DISCOURSE III.

Containing the fecond Paradox^ viz. ^Pouching the Caufe of the Condenfation of Air, and 
Afcent of Water by Cold in common Weather-glaffes,

I

Though I thought here to end the 
preliminary difcourfe, as doubting it 
may be thought prolix enough already, 

yet for confirmation of what I was lately no
ting, about the incompletenels of the theory 
of cold, (and becaufe the evincement thereof 
may give rife to many trials, that may inrich 
the hiftory of,'cold) I will here fubjoin a dif- 
courle formerly written on another occafion. 
For though upon that account I am fain to 
leave out the beginning of it, as not fuited to 
the prefent occafion, yet the main body of the 
difcourfe may be (I think not improperly) an
nexed to what has been already laid about wea
ther-glaffes ; fince it examines the caufes of the 
principal phasnomenon of them, and will per
haps help to difcover the incompletenefs of 
men’s notions about cold, by lhewing, that the 
true caufe, even of the moft obvious phteno- 
menon of common weather-glaffes (though al
moft every man thinks he underftands it) has 
not yet been fufficiently inquired into.

The dilcourfe then, that firft part of it (as 
foreign to our prefent purpole) being omitted, 
is as follows.

------T o profecute our difquifition fatisfac- 
torily, it will concern us to confider, upon what 
account the water rifes in cold weather, and falls

in hot, in common weather-glaffes, whofe con- 
ftru<5Uon being fo well known, that we need not 
to fpend time to fet it down, we may forthwith 
proceed to take notice, that concerning the 
reafon, why in thefe weather-glaffes the water, 
or other liquor in the lhankorpipe,alcendswith 
cold, and defcends with heat j there are three 
opinions, that will deferve our confideration.

The firff is the common opinion of the 
Ichools and Peripateticks, and indeed of the ge
nerality of learned men of differing fefts, who 
teach, that the cold of the external air, con- 
traftingthe^ir included in the weather-glals,and 
thereby reducing it into a narrower room than 
(formerly it poffeft, the water muft neceffarily 
afeend to fill the place deferred by the retired 
air, left' that fpace Ihould become a vacuum, 
which nature abhors.

But againft this explication, we have feveral 
things to objeft.

foR firft, I am not fatisfied, that any of 
the Ichoolmen or Peripateticks (at leaft of thole 
I ha?ve met with) have folidly evinced, that na
ture cannot be brought to admit of a vacuum. 
Nor do I much expeft to fee that affertion well 
proved, by thefe, or by any other, that for
bear to make ufe of the argument of the Car- 
tefians drawn from the nature of a body, whofe

very

    
 



very effence they place in its having cxtenfion: 
which I fay, becaufe about this argument I 
neither have yet publilhed, nor do now intend 
to deliver my thoughts.

Next,, it feems a way'of explicating, that 
little becomes a natural!ft, to attribute to the 
fenfelefs and inanimate body of water an aim 
at the good of the univerfe, ftrong enough to 
make it adt, as if it were a free agent, contrary 
to the tendency of its own private nature, to 
prevent a vacuum, that, as is prefumed, would 
be hurtful to the univerfe.

But thefe arguments we have elfewhere 
urged, and therefore need not infill longer on 
them here.

Thirdly, If you take a bolt-head, with 
a large ball and long ftem, and do, with that 
and quickfilver, make the Torricellian experi
ment, there will be an inftrument prepared 
like a common weather-glafs, fave that the 
ftem is longer, and that the liquor is mercury 
inftead of water ; and yet in this cafe we fee 
not, that the mercury, which remains pendu
lous in the pipe at the height of about thirty 
inches, offers to afeend into the cavity of the 
bolt-head, to fill up the fpace, whence the air 
was expelled by the mercury, and which the 
quickfilver alfo by its fubfiding deferted. And

of rarefaction. Of which I fliould think it inju
rious to fo judicious a philolbpher, as my Lord 
Brouneker^ to endeavour here to manifeft the 
abfurdity, though I had not in another place Definct a- 
lhewn it already.

The next opinion, we are to confider5. 
touching the caufe of theafcenfion of water by 
cold in weather-glaffes, is that of Mr. Hobbes^ 
who, in the laft chapter of his book de Corfore, 
feft. 12. having premifed a delineation of a 
common weather-glals, fubjoins this explica
tion :

In the fixth and feventh articles of the 27th 
chapter (where I confider the caule of cold) I 
have lhewn, that fluid bodies are made colder 
by the preffure of the air, that is to lay, by a 
conftant wind, that preffeth them. For the 
fame caule it is, that the fuperficies of the 
water is preffed at F, and having noplace, to 
which it may retire from this preffure, befides 
the cavity of the cylinder betweert H and E, 
it is therefore neceffarily forced thither by the 
cold, and confequently it afcendeth more or 
lefs, according as the cold is more or lefs in
creafed. And again, as the heat is more in-

andAfcent ater by Cold^ &c. 2,53
comes of the body, that was harboured in the 
fpace deferted by the water upon its condenfa
tion ? which queftion thofe, that do not fay 
any thing elcaped away through the glals, or 
that any thing was annihilated, will not eafily 
anfwer. But this is not all; for I further de
mand, when the air expands itlelf to follow the 
water, how by that expanfion of the air, a va
cuum both coacervatum (as the old Epicureans 
fpoke) and interfperfum^K avoided. For the aeri
al corpufcles cannot advance into this fpace de
ferred by the water, without leaving either in 
whole or in part the Ijpaces they filled before 
fo that by this remove an aerial corpulcle only 
changes place, but does not adequately fill 
any more place than it did before. But if it be 
faid, that the lame air, without any fubftantial 
accellion, may adequately fill more fpace at one 
time than at another ; if this, I fay, be pre
tended, I lhall not urge, that it appears not, 
why it were not more ealy for nature in com
mon weather-glaffes, as well as in fealed ones, 
to ratify the air, which they teach to be fo 
very eafily ratified and condenfed, than to 
make the heavy body of water to afeend. For 
I may very well reply, that I fcarce know any 
opinion in natural philofophy, that to me feems 
more unintelligible, and more worthy to be 

the outward application of cold bodies to the confidently rejeded, than^this harlh hypothefis 
forfaken part of the head will not, perhaps, '' 
occafion the rifing of the quiclcfilver of an 
inch, if half fo much, though the like degree 

' of cold would make the water afcend in a 
vulgar thermometer, though Iborter, to the 
height of feveral inches. But this argument I 
alfo, on another occafion, further dilplay and 
vindicate.

Wherefore I fhall add one more, taken 
from the confideration of thefe fealed weather- 
glaffes, that are defcribed in this prefent Hifto
ry of Cold. For, in thefe the air does not 
fhrink, but rather feems to be expanded, when 
the weather grows colder. If it be faid, that 
water being contradied by the cold, the air fol
lows it, to prevent a vacuum ; I anfwer, that 
thofe, that fay this, fhould explain why, where
as in common weather-glaffes the water afeends 
to follow the air, in thefe the air muft defeend 
to follow the water ; and why, fince to avoid 
a vacuum, the one in common weather-glaffes, 
and the other in fealed ones, refifts contrac
tion, nature does not rather make the air in 
common thermometers retain the extenfion, 
they conceive due to its nature, than put her 
felf to the double labour of fuffering the air to . tenfc, or the cold more remifs, the fame water 
be preternaturally condenfed, and compelling/ will be depreffed more or lefs by its own gra- 
the water to afeend contrary to its nature. Bu^ vity, that is to fay, by the caufe of gravity

But however the author of this explication, 
to prepare us to receive it, tell us, that how
ever the above-mentioned phsenomena be cer
tainly known to be true by experience^ the caufe 
neverthelefs has not been difeovered; yet I con
fefs, I think this newly recited affertion might 
as well have been placed after his explication, 
as juft before it.

For firft, whereas, he remits us to the fixth 
and feventh articles of the 27th chapter (for 
the reference is mifprinted) as containing the.

T t t grounds

LUC <U1 LU I 
compelling/ 
ature. Bua 

thefe arguments I will not urge fb much aS above explicated, 
this other, that in our prefent cafe the abovX ~ 
propofed anfwer will by no means folve they 
difficulty. For if the water be really con
denfed into lefs, and the air expanded into 
more fpace, than they rcfpedlively poffeft be
fore J I fee not, how a vacuum or a worfe in
convenience will be avoided. For I demand, 
fince glafs is granted to be impervious to air 
and water, (as indeed elfe nature would not 
need to make water afeend contrary to its own 
tendency in a common weather-glals) what be-
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the
^oth chap
ter.

Caufe of the Condenfation of Air,
grounds of this explication, I muft profefs my fides that his explication gives us no account 
felf far from being fatisfied with the general 
theory of cold delivered in that chapter, as be-
i.ng partly precarious, partly infufficient, and 
partly fcarce intelligible, as I lhall elfewhere 
have occafion to lhew. And as for what he 
particularly alledges in the fixth and feventh 
articles of a conftant wind, that preffes fluid 
bodies, and makes them cold, befides that that 
is prooflefsly affirmed, we lhall anon have occa
fion to mention an experiment, where water 
was not only much refrigerated, but turned 
into ice, though it were fealed up in glafs vef
fels, and thofe fufpended too in other glaffes ; 
wherein fome of them had air about them, and 
fome others were totally immerfed in unfreezing 
liquors -, fo that the water, that was fealed up, 
was fufficiently protefted from being raked by 
the wind, as Mr. Hobbes'? conceit of the caufe 
of freezing requires.

Secondly, I fee no neceffity, that the cold 
Ihould prefs up the fuperficies of the water into 
the’ flunk of the weather-glafs, efpecially fince 
it is manifeft, that the water will rife with cold 
in a weather-glafs kept in a ftill place, and free 
from any fenfible wind. Befides that it Ihould 
be proved, and not barely affirmed, that an 
infenfible motion deferves the name of wind, 
and that fuch a one is the caufe of the refrige
ration of water; and it fliould be alfo lhewn, 
how this wind comes to be able to raife the wa
ter, and that to the height of many inches 
more in one part of the fuperficies than in ano
ther. Befides all this, I fay, we find by ex
perience, that water poured into a bolt-head, 
till it have filled the ball, and reached a good 
way into the ftem, will, upon a powerful re
frigeration, Ihort of freezing, (which is the cafe 
of water in weather-glaffes, when the air grows 
colder) manifeftly ftirink into a narrower room, 
inftead of being impelled up higher in the pipe. 
And if in an ordinary weather-glafs, with a long 
ftiank, you apply a mixture ofice or fnow, and 
fait to the bolt-head, the water will readily 
afeend in the ftiank to the height of divers in
ches, which, how it will be explained by Mr. 
Hobbes'? hypothefis, I do not well fee.

Thirdly, I wonder he fliould tell us, that 
the reafon, why the preffed water afcends into the 
ftiank of the weather-glafs, is, becaufe it hath 
no other place, into which it may retire from 
the preffure of the wind ; fince he, rejecting a 
vacuum, and affirming the world to be every 
where perfectly full, fliould not, mejjjj 
have fo foon forgotten, that in the ver 
graph or feftion immediately precedin 

’/• himfelf had told us, that he cannot i 
how the fame place can be always full, a 
verthelefs contain fometimes a greater, fo 
a lefs quantity of matter ; that is to fay, 
can be fuller than full. So that I fee not, 
the water fliould find more room to ent____
it, in the cylindrical cavity of the weaTIier- 
glafs already adequately filled with air, than 
other where. And in the fealed weather-glaf- 

■fes we have above been mentioning, and 
wherein fhe water defcends with cold, it will 
be very hard for Mr. Hobbes to make out the 
phasnomenon according to his dotftrine. Be-

of the condenfation of the air by cold in fuch 
weather-glaffes, as thofe, wherein the water 
defcends with cold and rifes with heat.

Fourthly and laftly, whereas Mr. llobbei 
takes notice of no other caufe of the depreffion 
of water in weather-glaffes by heat, but its 
own gravity, he feems to have but flightly con
fidered the matter. For though, in fome cafes, 
the gravity of the water may fuffice to depreis 
it, yet, in other cafes, that gravity alone will 
by no means ferve the turn, but we muft have 
recourfe to the expanfive motion or fpring of 
the air included in the cavity of the glafs. For 
if you place a thermometer with a large ball, 
wherein the water afcends but a little way into 
the fhank, in a window expofed to the warm 
fun, you will often perceive the furface of the 
water in the pipe to be a good deal lower than 
that of the water on the outfide of the pipe ; 
which fliews, that this depreffion proceeds not 
from the bare finking of the water, but from 
its being thruft down by the preffure of the in
cumbent air; fince the water’s own weight 
would make the internal water fall but to a 
level with the furface of the external water, 
and not fo much beneath it. And for further 
proof, you may, by keeping fuch a weather- 
glafs long enough in the hot fun, bring the 
air fo far to expand itfelf, as to drive the water 
out of the ftiank, and break through the exter
nal water in divers confpicuous bubbles, after 
whofe eruption the remaining air being again 
refrigerated by the removal of the weather- 
glafs into a cooler place, the lofs of that part 
of the air, that efcaped away in bubbles, will 
make the water afeend higher in the ftiank, 
than in the like degree of cold it would former
ly have been impelled. And thus much may 
fuffice to ftiew the unfatisfadtorinefs of Mr. 
Hobbes'?, conceit.

The third and laft opinion we fhall mention, 
is that of fome ingenious modern naturalifts, 
who acknowledging, that the air has a weight, 
(which Mr. Hobbes alfo does in effcdl admit, 
though he make not fo good ufe of it as they) 
do by that explicate the afcenfion of water in 
weather-glaffes; teaching, that the cold of the 
ambient air making the included air ftirink in
to far lefs room than it poffeft before, the 
water in the fubjacent veffel is, by the weight 
of the incumbent air, which preffes on it more 
forcibly in all the other parts of its furface, 

it is preffed upon in that included in the 
k, impelled up into that part of the ftiank, 
h was newly deferted by the felf-contradf-

T though this account be preferable by 
thofe, which we mentioned beforeit, and 
h it be not only ingenious, bur, as far as 
hes, true ; yet to me I confefs it feems 
fficient, and therefore I would fupply 

what is defedlive, by taking in the preffure, 
(and in fome cafes the fpring) of the external 
air, not only againft the furface of water, (for 
that the newly mentioned explication likewife 
does) but alfo againft the internal or included 
air. For the recited hypothefis gives indeed a 
aational account, why the water is impelled in

to
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and fo make them defert part of that fpace.
Which claufe I therefore add, becaufe, that if 
the cafe propofed do happen, it is obvious to 
conceive, that the weakened Ipring of the air 
cannot retain fo much force to refift an exter
nal preffure, as it would have, if the cold had 
not debilitated it; and confequently this cooled 
air muft yield and fuffer itfelf to be condenfed, 
if it come to be expofed to a preffure, to which 
it was but equal before its being weakened. And 
fuch in common weather-glaffes is the preffure, 
that is conftantly upon the furface of the water 
without the pipe, upon the account of the gra
vity of as much of the air or atmolphere as 
comes to bear upon it.

to the place deferred by the air; but then fup- 
pofes, that the air is made to contraCl it felf by

, cold alone, when it makes room for the water, 
that fucceeds in its place; whereas I am apt to 
think, that both the effeCts may proceed, at 
leaft in gr?at part, from the fame caufe, and 
that the preffure of the contiguous and neigh
bouring air does, according to my conjeCfure, 
eminently concur to reduce the cooled air, fhut 
up in the weather-glafs, into a narrower fpace. 
This it does in common weather-glaffes, be
caufe the ambient air retains the whole preffure 
it has, upon the account of its weight; where
as the internal air, by its refrigeration, even 
when but equal to that of the external air, 
lofes part of the preffure it had upon the ac
count of its weakened fpring.

But this, as I newly intimated, is not the 
foie account, upon which the air may in fome 
forts of weather-glaffes impel up the water, 
and contribute to the condenfation of the air 
incumbent on the water. For in fome cir
cumftances (one or two of which we fhall 
produce by and by) it may fo happen, that 
the reft of the air, that bears up the water to 
be raifed, will not be fo much refrigerated, 

. as the included air, that is to be condenfed; 
and confequently the other air will have a 
ftronger fpring,than this laft mentioned air will 
retain, and therefore the former will have a 
greater preffure, than the latter will be able to 
refift. •

• We fhall not now examine, whether the 
fpring of the air depend upon the fpringy ftruc- 
ture of each aerial corpufcle, as the fpring of 
wooll does upon the texture of the particular 
hairs it confifts of, or upon the agitation of 
fome interfluent fubtile matter, that, in its paf
fage through the aerial particles, whirries each 
of them about, or upon both thefe caufes to
gether, or upon fome other differing from ei
ther of them : but this feems probable enough, 
that as, when air, being fealed up in a glafs, is 
afterwards well heated, though it acquire not 
any greater dimenfions, as to fenfe, than it had 
before, yet it has its fpring much increafed by 
the heat; as may appear, if the fealed tip be 
broken under water, by the eruption of bubbles, 

■ by the endeavour of the imprifoned air to ex
pand itfelf; fo upon the refrigeration of theair, 
fo fealed up, though the additional fpring (if 
I may fo fpeak) which the heat gave it, will 
be loft upon the recefs of that heat, or as foon 
as the eftedl of that heat is deftroyed, yet there 
will remain, in the included air, a confiderable 
fpring, and fufficient to make it as well fill (at * that it might eafily be broken there ; and ha- 
leaft as to fenfe) the cavity of the fealed glafs,/ ving fet the phial to freeze, as before, without 
as it did when its fpring was ftronger. Anew finding the water to defeend in the pipe, we 
proportionably we may conceive, that thoug/ did, with a forceps, break off the fealed end, 
cold, at leaft fuch as we meet with in this clA that the outward air might come to prefs upon 
mate of ours, does make the fpring of an in/ 
chided parcel of air weaker than it was before 
the refrigeration of that air, yet it may not 
make it fo much weaker, but that the aerial 
corpufcles may be kept fo far extended, as not 
at all (or fcarce fenfibly) to quit the room they 
poffeffed before, in cafe there be not, contigu
ous to them, any other body, which, by its 
preffure, endeavours to' thruft them inwards,

Having thus explained our conjecture, we 
will now proceed to the experiments we made 
to countenance it, as we find them entered in 
our loofe notes.

In one of which, I find what follows:
W E took a phial capable of containing five 

or fix ounces of water, and having filled it al
moft half full with that liquor, we inverted'in- 
to it a glafs-pipe of about ten inches long, 
and much bigger than a large fwan’s quill, 
fealed at one end, and at the other filled top
full with water •, fo that the open orifice being 
immerfed under the velTel’d water (of the phial) 
there remained no air at the top of the pipe. 
Then,as much of the orifice of the phial’s neck, 
as was not filled by the pipe, being carefully 
clofed with cement, that no air could get in or 
out,the phial was placed in fnow and fait, till the 
veffel’d water began to freeze at the top and 
bottom; and, according to our expectation, we 
found, that, notwithftanding this great degree 
of infrigeration of the air in the phial, the water 
in the pipe did not at all defeend: fo that ei
ther the air did not Ihrink by fo great a cold, 
or the water, whether to avoid a vacuum, or 
otherwife, did not remove out of the pipe to 
poffefs the place deferted by the refrigerated 
air.

Afterwards we endeavoured to repeat 
the experiment with the fame glaffes ; but ha
ving had occafion to be abfent a little’ too long 
(though not very long) we found, at our re
turn, the upper and fealed part of the pipe 
beaten out, which we fuppofed to have been 
done by the intumefcence of the water in the 
phial upon its glaciation.

Wherefore wefaftnedinto the fame phial 
another pipe, fome inches longer than the for
mer, and drawn very ffenderat the fealed end.

the fufpended water, and, by it, upon the cool
ed air in the phial; whereupon,as weexpefted, 
the water was fwiftly depreffed, by our efti- 
mate, eight or ten inches, but not fo low by a 
pretty deal, as the furface of the water in the 
phial.

After this, by ratifying the air in the vial, 
and by blowing into it through the pipe, the 
v/ater was raifed within about half an inch of
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the top of the pipe, whofe flender end being 
fealed, the phial was again placed in fnow and 
fait; but the fpring of the air at the top, which 
was rarificd before, was, by refrigeration, fo 
weakened, that it was unable fenfibly to deprefs 
the wrater ; wherefore, breaking off the apex, 
as before, the upper air immediately drove it 
down divers inches.

Our laft trial therefore was, to leave in the 
fame pipe about inches of air ratified as little 
as we could, and placing the phial in fait and 
fnow, as before, we obferved, that the air in 
the pipe did, upon the refrigeration of the air 
in the phial, expand itfelf very little, though 
the water in the phial were in part turned into 
ice -, but upon breaking off the flender fealed 
end, the outward air prefently depreffed the 
water above two inches beneath the laft level, 
and by removing the glafs into a warmer room, 
we found, that the water afeended a pretty deal 
above an inch higher than the fame uppermoft 
level, whereby we probably concluded our 
weather-glafs to be ftanch.

Thus much I find together in one place, 
among my promifeuous colleftions : but after 
this, coming to have the conveniency of glaffes 
fo fhaped as to be eafily fealed, I judged it fit 
to make ufe of fome of them, to keep even 
the moft fufpicious from objecting, thatlIhould 
alfo have made fome trials with glaffes, which 
being hermetically feal’d, would be fure moft 
accurately to hinder all immediate intercourfc 
betwixt the internal and external air. And I 
remember, that once we took a glafs, like the 
bolt-head of a common weather-glals, fave that 
the fmall end was drawn very flender, for the 
more eafy breaking of the apex : and into this 
glafs a convenient quantity of waterwas poured, 
and then the glafs being fealed up at the Ibarp 
end and inverted, the water fell down to that 
end, and poffeft its due fpace in the pipe. Then 
the round end of the glafs having a mixture 
of fnow and fait applied about it, though the 
internal muft needs have been thereby much re
frigerated, (as will be readily granted, and may 
be gathered from divers of the experiments 
mentioned in thefe papers) yet we obferved not 
the water manifeftly to rife. And though an 
attentive eye Ihould in fuch a trial difcern fome 
fenfible intumefcence in the water ; yet that 
may well enough proceed from fome little ex- 
panfion of the aerial particles, which we have 
elfewhere lhewn to be ufually latitant in com
mon water, upon the diminution of th 
fure of the air above the water, caufed b 
kening that air’s fpring by the cold, 
when we had, to compleat the experi 
broken the flender end of the glafs und 
ter, the included air, becoming then conti 
to that had obtained immediate intercourll 
that water, whofe furface was every 
preft by a pillar of the external air that 1 
upon it, the water was by the gravity o 
outward air haftily impell’d into the cavity of 
the pipe (the fpring of whofe air was, as we 
faid,weakened by the cold) to the height, if I 
mifremember not, of feveral inches.

Another fort of trial I remember we 
made after the following manner: We took

The Caufe of the Condenfation 6^ A i r,
glafs-bubbles (blown with a lamp) lb 
bout the bignefs of a nutmeg, and fome 
greater j each of thefe bubbles we fur 
with a very flender ftem (often no bigger 
a raven’s quill) which was ufually divers, and 
fometimes many inches long. Into this ftem 
a drop or two of water being conveyed, might 
eafily enough, by reafon of the lightnefs ol fo 
little liquor, together with the llendemcfs of 
the cavity (which permitted not the included 
are to penetrate the water at the fides, but 
rather impel up the intire body of it) be kept 
fufpended, and fo betray very fmall changes, men 
(and much fmaller than to be taken notice of emccrni'ng 
by common weather-glaffes) as to rarifadtion '”“*• 
and condenfation in the air it leaned upon.
Now when in one of thefe inftruments, if watch- efthf 
ing when the pendulous water was fomewhatthruiUf, 
near the top of the ftem, we nimbly applied to 
the orifice of that ftem the flame of a can
dle, we could by that heat almoft in a mo
ment feal it up, by reafon of the thinnefs of 
the glafs, and the flendernefs of the ftem. 
And if then we placed the thus fealed glafs in a 
mixture of fnow and fait, how much foever the 
air within the cavity of the ball muft be, in all 
probability, refrigerated by this operation, yet 
it would fcarce fenfibly, and not* at ail confi
derably fhrink ; as we gathered from the pen
dulous waters remaining in the fame piace, 
or its falling at moft but inconfiderably lower. 
But if then, with a pair of feiflars orotherwife, 
we dexteroufly broke off the fealed en d of the ' 
ftem, and thereby expofed the internal refri
gerated, to the preffure of the external air, the 
water immediately would be haftily thruft down, 
fometimes divers inches below its former fta
tion, and fometimes quite into the cavity of the 
round end of the glafs. To which we^lhall add, 
that not only, when thefe thermometers were 
fealed, neither the ufual degrees of cold, nor 
thofc of the heat in the ambient air would at 
all confiderably deprefs or raife the pendulous 
water, which, if the glafs were rtot fealed, 
would, as we formerly noted, lhew it felf won
derfully fenfible of the mutations of the air, as 
to thofe two qualities: But we fometime pur
pofely tried, that though upon the refrigera
tion of the formerly ratified air in the glafs, 
the pendulous water were defeending faft e- 
nough, yet if even then we nimbly fealed up 
the open orifice of the ftem (which may eafily 
be done in a trice) the defeent of the water 

d be prefently ftopt, and it would ftay 
r juft in, or very near the fame part of 
ank, wherein it chanced to be, when by 
g of the glafs it came to be fenced from 
reffure of the atmofphere; and in that place 
uld continue till the fealed end were bro- 
ff. For then in cafe the ambient air were 
1, as it was when the glafs was fealed, 
ater would for the reafon already given 
rther depreft, according as the weakened 

fpring of the inward ratified air was more or 
lefs remote from an equality to the preffure of 
the ambient air.

Besides, for further trial, w'e took a large 
glafs-egg with a long ftem, which ftem was 
purpofely fo bent, that it reprefinted aglafs- 
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two inches and a quarter in the longer leg, and 
then, there not being water enough, broke 
through it in many bubbles.

Thus far the note, to which I lhall only 
add, that in this cafe the afeenfion of the wa
ter in the longer leg cannot be attributed to 
the weight of the air in the Ihorter leg, that 
being, I know not how much, too fmall to lift 
up fo much water, but to the fpring of that air; 
and allb that we need not marvel, the expan- 
fion of that air Ihould be lb fmall, fince Ibme 
of the experiments, hereafter to be related, 
will lhew us, that the refrigeration of the air 
in fuch trials (as that newly recited) docs not 
weaken the fpring of it any thing near fo con
fiderably as one would expeA. So that the air 
in the longer leg could yield but a very little 
to that in the Ihorter leg, elpecially fince the 
fmallnefs of this laft named proportion of air 
made its Ipring to be more eafily and confide
rably weakened by a fmall expanlion.

Thus far our paradoxical difcourfe, which 
contains divers particulars, that, being added 
to the confiderations, whereunto we have (by 
way of appendix) fubjoined it, might afford 
us feveral refledions: but having dwelt too long 
on one fubjed already, we lhall now conclude 
with this, upon the whole matter ;

That there is fomewhat or other in the 
bufinels of weather-glaffes, which (I fear) we 
do not yet fufficiently underftand, and which 
yer, I hope, that by other trials and more heed
ful obfervations we lhall difcover.

^57
fiphon. In whofe fhorter leg the glafs was 
drawn very fmall, that it might be the more 
eafily firft fealed, and then broken.

This done, we got in a convenient quantity 
of water, which afeended to a pretty height in 
both the legs of the bent glafs, after which the 
fhorter leg being nimbly fealed after the man
ner hereafter to be mentioned, there remained 

See the fi- 3 pretty quantity of air above the water in 
litre tmteni that fhorter leg, which was purpofely left there, 

by its fpring, impel up the water 
‘in the longer leg upon the refrigeration of the 
air included in that longer leg. All this being 
done, the whole glafs was fo placed in a con
venient frame, that the oval part of it wasfup- 
ported by the frame, beneath which the bend
ed fhank of the weather-glafs did hang fo, that 
a mixture of ice and fait might be conveniently 
laid upon this frame to furround and refrigerate 
the air included in the egg, without much cool
ing the air in the cylindrical part of the glafs. 
The account, that I find of this trial in one of 
my notes, is this.

In the greater bent egg, that was fealed up 
with water, in both legs, upon the application 
of ice and fait to the ellipfis at a convenient 
time, the water in the longer leg afeended a 
little, but not by our guefs above a barley-corn’s 
length, if near fo much, and about four inches 
of air (as I remember) that were left in 

, the Ihorter leg, expanded itfelf (to fenfe) as 
much; but as foon as I broke off the flender 
wire, wherein the fliorter leg ended, the ex
ternal air rulhing in made the water rife about

Paper, that •wat prefixed {by ivay of a fhort prefatory Addrefs] 
to the enfuing Hifiory of Cold, when being to be brought in, and 
Prefented to the Royal Society, it was put into the hands of its 
tnojl worthy Prefident, the Lord Vifcount BrOunker, as followeth^

Little Chelfca,Feb. 14. iiJSz. S. A.
My Lord,

The time your lordfbip and the fociety 
appointed me for the bringing in of my 
papers, concerning cold, is fbvery fhort, 

that to give you the fruits of my obedience as 
early as you are pleafed to require them, I muft 
prefent them you very immature, and I fhould 
fay very unfit for your perufal, if you were norf 
as well qualified to fupply deficiencies and iml 
perfedlions as to difcern them. For of all theoig 
obfervations, I made divers years ago, in ordSc 
to the hiftory of cold, I have not yet found 
enough to fill up one fheet of paper: and as 
for thofe, I made the laft frofty feafon, befides 
that I was feveral times diverted by avocations 
diftra<fting enough, the fharpnefs of the wea
ther, which gave md the opportunity of ma
king fome experiments, brought me an indif- 
pofition, which by forbidding me to be often, 
and ftay long in the cold air, hindered me from 
making divers others; and (which is worft of all) 
whilft I was confined to a place, where I wanted 

Vol. II.

divers glaffes, and other inftruments I would 
have employed, the ways both by land and 
water were fo obftrufted by the fnow and ice, 
that I could not fealbnably procure them from 
London, and was thereby reduced to leave fe
veral trials, I fhould have made, either unat-> 
tempted, or unprofecuted. But left you Ihould 
think, that what I intend only to excufe my 
unaccuratenefs, is meant to excufe my pains, 
I fhall without further apology apply my felf 
to do what the fhortnefs of the time will allow 
me, which is little more, than to tranfcribe in
to this hiftorical colledion moft of the parti
culars, which your lordfhip’s commands exadl, 
though hafte will make me do it in the very 
words, for the moft part, that I find them, 
in a kind of note-book, wherein I had thrown 
them for my own private ufe ; which I the lefs 
fcruple now to do, not only becaufe the hafte, 
that exads from me this way of writing, may 
ferve to excufe it in me, but that it may the bet
ter appear, how little I had defigned to wreft 
or byafs them to any pre-conceived hypothefis.

U u u

    
 



258 T^he Experimental History

^he E XPERIMENTAL H I S T O R Y of COL D beg

TITLE I.
Experiment i touching bodies capable of freezing 

others.

TO go methodically to work, we fhould, 
perhaps, begin with confidering, what 
fubjefts are capable, or not capable of 

harbouring the quality we are to treat of j and 
to invite us to this, it feems probable enough, 
that among the bodies, we are converfant with 
here below, there is fcarce any except fire, 
that is not, at fome time or other, fufceptible 
of aftual cold, (at leaft as to fenfe) And even 
concerning fire it felf, till that difficulty be 
clearly determined, which we have elfewhere 
flatted ; namely, whether fire be not, as wind, 
(at leaft like fuch as is made by air blown out 
of a pair of bellows) rather a ftate of matter, 
or matter confidered whilft it is in fuch a kind 
of motion, than a diftinft and particular fpecies 
of natural bodies, there may remain fome 
doubt; fince we fee, that bodies, which may 
be either in a moment, as gunpowder, or (as 
far as fenfe can judge,) totally, as high refti- 
fied fpirit of wine, turned into fire, may yet 
immediately before their accenfion, be aftually 
cold: and as to gunpowder, prefently after ac
cenfion, its fcattered parts caught in clofed 
veffels will alfo appear cold to the touch. 
But fuch things neverthelefs we muft not now 
infill on, partly becaufe it requires the refolving 
of a fomewhat difficult queftion, which more 
properly belongs to theconfiderations about heat, 
where we have already handled it; partly be
caufe our defign in the following coUeftions was 
not fo much to gather and fet down obfervations, 
that were obvious to any, that was furnifhed 
with a mediocrity of attention, as experiments 
purpofely made in order to the hiftory of cold; 
and partly too, becaufe in this colleftion,though 
we do, as occafion ferves, take notice of expe
riments and phasnomena, that relate to cold in 
general, or indefinitely ; yet our chief work 
has been to find out, and deliver, the phae- 
nomena of congelation, or of that intenfe de
gree of cold, which either does freeze the bo
dies it works upon, or at leaft were capa
turning common water, fitly expofed t 
into ice. And this may ferve for a genera 
vertifement about the enfuing papers; and 
fequently having premifed it, we fhall wit 
any further preamble proceed to the fet 
down fuch things, as we have tried and 
ferved concerning thofe matters ; beginn 
with thofe, that belong to the title prefixe 
the firft part, or feclion, of our hiftory.

1. Th E bodies, that are cold enough to fre 
others, are in this climate of ours but very few, 
and among the moft remarkable is a mixture 
of fnow and fait, which, though little known, 
and lefs ufed here in England^ is in Italy and 
fome other regions much employed, efpecially 
to cool drinks and fruits, which men may eafily

do, by burying, in this mixture, glaffes, or 
other convenient veffels, filled either Iblely with 
wine, or other drinks, or elfe with water, that 
hath immerfed in it the fruits to be refrigerated.

2. The circumftances we are wont to ob
ferve in making and employing this mixture, 
we lhall hereafter in due place deliver; and 
therefore here we lhall only take notice, that 
we could not find upon fome trials, that fuch 
glaffes filled with water, as would be frozen 
eafily enough by this mixture of fnow and fait, 
would be in like manner frozen, in cafe we 
employed fnow alone, without mingling any 
fait with it I deny not, that it is very poffible, 
that in very cold countries, as well fnow as 
beaten ice may freeze water poured into the 
intervals of its parts. But there is great odds 
betwixt water fo intermingled with ice or fnow, 
and only furrounded with it in a velTel, where 
the water is, as it were, in one entire body, 
and of a comparatively confiderable thicknefs: 
and there is alfo a great difference betwixt the 
degrees of coldnefs in the air of frigid regions, 
and of England. And perhaps too there may 
be fome difparity betwixt the degrees of cold
nefs of ice and fnow in thofe climates, and in • 
ours. And we muft have a care, that in cafe
a phial full of water buried all night- Ihould 
freeze, we afcribe not the effedh to the bare 
operation of the fnow, which may be (entire
ly, or in great part) due to the coldnefs of the 
air, which would, perhaps, have performed the 
effetft without the fnow.

3. But though fnow and fait mixt together 
will freeze water better than fnow alone, yet we 
muft not think, that there is any fuch peculiar 
virtue in fea-falt, to enable fnow to freeze, 
but that there are divers other faits, each of 
which concurring with fnow is capable of 
producing the like effeft. For we found up
on’trial, that we could freeze water without 
the help of fea-falt, by fubftituting in its place, 
either nitre, or alum, or vitriol, or fal armo- 
niac, or even fugar -, for either of thole be
ing mingled with a due proportion of fnow, 
would ferve the turn, though they did not

em equally to advance the congealing power 
the fnow ; nor fcarce any of them did do it fo 
11 as lea-falt. But of this elfewhere more.

. When we had made the newly-menti- 
trials, fome particular conjeftures, we 

e long had about the nature of faits, in
ns to try, whether, notwithftanding the 
inution and conlequent change produce^ 

ts by diftillation, the faline corpulcles, that 
d in the diftilled liquors of thofe concretes, 

11 as in their folutions, would not likewife, 
by being mixt with it, enable fnow to freeze wa
ter, at leaft in fmall and flender glaffes ? This 
we firft went about to try with good Ipirit of 
fait: but we found, as we feared, that though 
it made a fufficiently quick diffbiution of the 
fnow it wrought upon, yet its fluidity hindered 

it
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it from being retained long enough by the fnow, 
to the bottom of which it would fall, before 
they had flayed fo long together, as was re
quifite to'frecze fo much as a little effence-bot- 
tle full of common water.

5. Wherefore we bethought our feives of 
an expedient, whereby to try the operation, 
not only of thofe fpirits, but of divers other 
bodies, which were unapt for a due commix
ture of fnow after the way newly mentioned, or 
of which we had too little, or valued them too 
much, to be willing to fpend quantities of them 
upon thefe trials. And this way (that remains 
to be mentioned) we fomewhat better liked, be
caufe the experiments made according to it 
would alfo prove experiments of the tranfmif- 
fion of cold through the extremely clofe body 
of glafs.

And even in this way of trying, we did at 
firfl meet with a difeouragement, which, left it 
Ihould happen to others, we fhall here take 
notice of i namely, that having put a conveni
ent quantity of fnow into a fomewhat thick 
green glafs phial, though we copioully enough 
mixt with it a fomewhat weak fpirit of fait, 
(being loth to employ the befl we had) and 
having well flopt the veffel, did carefully lhake 
together, and thereby agitate the mixture in 
it, yet the glafs appeared only bedewed upon 
the outfide, without having there any thing 

• frozen. But fufpedling, that the thicknefs of 
the glafs might be that, which hindered the 
operatfbn of the included mixture, we put 
fnow and a convenient proportion of the felf- 
fame fpirit of fait into a couple of thin phials, 
one of which we clofed exadlly, and the other 
negligently, and having long fhaken them, 
we found, that what adhered to them on the 
outfide, was (though but fomewhat faintly 
and thinly) frozen.

6. And, as to this fort of experiments, we 
fhall here obferve once for all, that the fnow 
or ice included, together with the faline ingre
dient (whatever that were) was always thawed 
within the glals ; and that confequently, it was 
the condenled vapour of the air, or other li
quor that adhered to the outfide of the glafs, 
which was turned into ice, which is the reafon, 
why in mentioning thefe experiments we often 
ufe the word freeze in a tranfitive fenfe, to lig
nify the operation of the frigorifick mixture 
upon other bodies.

7. This premifed, let us proceed to relate, 
that we afterwards took oil of vitriol, andj 
mixing it with fnow in fuch another phial as 
that laft mentioned. We found its freezinaf 
power far greater than that of fpirit of fall 
And left it Ihould be pretended, that in thefq (though thin ones) on the outfide of the glals.

13. After this, we thought fit to make a 
trial of another kind, of which I find this ac
count among my notes. We filled a fingle phial 
with fnow, and then poured into it a conve
nient proportion of a ftrongly fweet folution of 
minium in fpirit of vinegar, and having lhaked 
the mixture together, we found, that this fweet 
fugar of lead did, as well as acid and alcali
zate lalts, excite the cold of the fnow fo much, 
as to produce films of ice on the outfide of the 
glafs : but a parcel of the fame folution, being 

fof
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help of this mixture froze the externally ad
hering moifture.

8. Having then, according to this way, 
fubftituted Ipirit of nitre for oil of vitriol, or 
fpirit of fait, we found, that it froze yet more 
powerfully than either of thole two liquors, 
and continued to do fo in thofe parts of the 
outfides of the glals, that were adjacent to the 
included fnow, till that fnow was almoft to
tally refolved into a liquor. This we tried both 
in a thin fealed glals, and in a pretty thick glafs 
flopped only with a cork.

9. Afterwards we fuccefsfully enough 
tried the experiment with fpirits lefs acid, as 
not only with fpirit of vinegar, but with fpirit 
of fugar; I mean the red empyreumatical fpirit 
forced over in a retort, which mixed with fnow, 
according to the manner of the experiment, 
did at length freeze the externally adhering 
moifture. But the films of ice were very 
thin, and very apt quickly to difappear,

10. Having thus made a number of trials 
with acid fpirits, we thought fit to make fome 
with urinous fpirits, that abound in volatile fait; 
and accordingly having mixt Ipirit of urine 
and fnow in an open phial, and agitated them, 
we found, that the external moifture did dif- 
cemably, though not very ftrongly, freeze.

But with Ipirit of lai armoniac drawn 
from quick-lime (according to the way I have 
delivered in another treatile) the operation was 
quick and powerful enough.

11. Having tried co freeze water with 
acid, and with volatile fpirits apart, we thought 
it not amifs to try what they would do both 
together ; and accordingly pouring upon fnow 
both fome fpirit of urine, and a little oil of vi
triol, and fhaking them into the fnow in an 
open phial, we found, that thd mixture did 
freeze, though the glaciation, in this cafe pro
duced, were very languid.

12. Having thus tried faits dilengaged 
from their groffer parts, or lhattered into cor
pufcles by diftillation, we made fome trial like
wife with groffer faits, as with fal-gem, with a 
fublimate made with common fublimate and 
fal armoniac, nay, and with both loaf and 
kitchen fugar, with all -which, among the like 
bodies, that I can now remember, the experi
ment fucceeded well enough ; alfo a very ftrong 
folution of pot-afhes, mixed with fnow in an 
open fingle phial, did freeze, but that very 
faintly. And both a very ftrong folution of 
very pure fait of tartar, and (at another time) 
a ftrong folution of pot-afhes, being the one as 
well as the other, mixed and agitated with 
fnow in a fingle phial, produced films of ice

experiments the cold was not tranfmitteef 
through the fides of the glals, but that the air 
within the phial, highly refrigerated by the 
mixture, did upon the account of their free 
intercourfe enable the air contiguous to the out- 
fide of the phial to freeze the dew it met with 
flicking on it; we profecuted the experiments 
with the addition of this circumftance, that on 
■feveral occafions we fealed up the phial, that 
contained the fnow and the other frigorifick 
body it was mixed with, and afterwards by the 
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for divers hours kept in fnow and fait, was not 
thereby frozen.

In order to the difcovery of fome hints of 
the account, upon which the above-mentioned 
mixtures were more intenfely frigefadlive than 
fnow alone, we fealed up a fingle phial full 
of fnow unmingled with any other ingredient, 
and found it to thaw much more (lowly, than 
any of thofe parcels of fnow, which we had 
mixt with faits or fpirits.

In profecution of this conjedture, we (hall 
add, that, for aught we could find, by divers 
trials, no fait, that helps not the fnow to dif- 
folve fafter than elfe it would, did enable it to 
produce ice, though ufually it did produce dew 
on the outfide of the phial, that contained the 
mixture ; and accordingly, neither cryftals of 
tartar, nor borax, both beaten to powder, 
nor, which is more, (confidering what we 
lately noted of the efFedls of another fort of 
fublimate) would fublimate enable the fnow to 
freeze as well the powder of fublimate as that 
of borax, and that of tartar, lying for a great 
w’hile in the fnow undilTolved.

14. Belonging to this matter, I find a- 
mong my papers alfo this note.

[Water of quick-lime (made by quench
ing ftore of unflacked lime in common water) 
twice tried,wouldnotmakefnow'freeze,perhaps 
becaufe though the water were kept ftopt, yet 
the liquor having been kept in the glafs a 
twelve-month, and more probably the fpirits 
may have flown away, which I find, by in
quiring of one that drinks much lime-water, 
that it abounds with, when fre(h, and grows 
deftitute of a while after : and poflibly alfo the 
badnefs of the lime was the caufe, why being 
mingled with fnow it would not freeze, thoug|i 
all the phials, that did not freeze, did yet ga
ther ftore of dew on the outfides (perhaps be
caufe of the fnow, whofe melting alone may 
fuffice) to produce that effeft.]

15. It may feem fomewhat more ftrange, 
that diftilled oil of turpentine, which is fo hot 
and fiery a liquor, ffiould not enable fnow to 
freeze; but this agrees not ill with the conjefture 
lately mentioned, for it will hereafter appear, 
that in oil of turpentine ice dilTolves flower 
than in divers other liquors, without excepting 
common water itfelf.

16. And yet notwithftanding the bad fuc
cefs of this trial,we were not dilcourage
making another withfpiritof wine; forth 
according to the common opinion of ch 
and phyficians, it be a meer vegetabl 
phur, yet we, that have elfewhere ventu 
alcribe fome fuch operations to it as ch 
would have belong to faline liquors, di 
fcruple to feal up, in a fingle phial almoft 
with fnow, a convenient quantity of the 
fpirit of wine, (drawn off from quick-lime 
better to dephlcgm it) and of this mixtur 
found the operation more powerful than any 
of thofe we have formerly mentioned : for the 
freezing virtue of this did not only laft long, 
both in the fealed fingle phial, and in another 
that was open, but the inclofed mixture pre
fently crufled the outfide of the glafs (or of the 
neck, if it were made to fill that) with ice.

7^/je ExperimentalHistory
which might be taken off in flakes of 
breadth, or in pieces of good thicknefs. 
it prefently froze urine into figured ice, 
might be taken off in fcales.

17. This laft circumftance puts me in mind 
of another experiment, whereby we tried by a 
vigorous mixture of fnow, and fome choice 
fpirit of nitre, we had met with, to freeze li
quors of more difficult conglaciation than fair 
water.

We took then fome fnow, and mingled with 
it fome of the newly mentioned fpirit of nitre 
in fo lucky a proportion, that it froze very vi- 
goroLifly and very fuddenly ; infomuch, that 
once almoft as foon as it was fet to the ground, 
it froze the phial to the floor it was fet on, and 
the outfide of the glafs, that contained this 
mixture, we wetted with fpirit of vinegar, 
which was frozen into pretty thick ice, but yet 
(not quite to forget that circumftance) retain
ing the fait tafte of fpirit of vinegar. And 
though this mixture would not difcernibly 
freeze fpirit of nitre on the outfide, yet it tranl- 
mitted cold enough to freeze weak fpirit of 
fait, and to give us the pleafure of feeing fome 
faline liquors prefently turned into figured ice ; 
as not only the laft mentioned fpirit exhibited 
fome little (as it were) faline icicles crofting 
each other, and^ quickly vaniffiing, but (which 
was far prettier) having often obferved, that 
fal armoniac being diflblved in water, and 
the folution being put very (lowly to evapo
rate part, but not too much, away, the re
maining liquor would, in the cold, (hoot into 
parcels of fait very prettily figured, fome of 
them refembling combs with teeth on both’ 
fides, and others refembling feathers : having 
obferved this, I fay, and being defirous to try, 
whether the fpirit of fal armoniack, diftilled 
by the help of quick-lime, being put to congeal 
on the outfide of a glals, would not afford a 
refembljngly figured ice ; we found upon trial, 
both that the mixture was able to freeze that 
fubtile fpirit, and alfo, that it (hot into branches 
almoft like thofe, exhibited by fuch faits un- 
diftilled. And it was not unpleafant to behold, 
how upon inclining the glafs fo, that the freez
ing mixture refted a little, near any part of 
the fpirit, this liquor would (hoot into fuch 
branches as we have been fpeaking of, fo nim
bly, that the eye could plainly difcern them, as 

were, to grow, and haftily overfpread the 
face ofi the glafs, but thofe branches were 
nt quickly to vaniffi.

Had almoft forgot to mention, that I 
the freezing with fnow, and divers fer- 

ted liquors undiftilled, inftead of fpirit of 
; and though the experiments fucceeded 
ith fmall beer, much lefs with water, yet 
was a glaciation, though but flight, 
ced not only by the addition of wine, but 
y that of moderately ftrong ale.

18. Having obfevred, that the liquors and 
other bodies, that affifted the fnow to freeze, 
were generally fuch as haftened its dilTolution, 
we thought it not altogether unworthy the 
trial, to examine, what would be the event of 
procuring a fpeedy dilTolution of the fnow, by 
fubftituting bodies adtually warm, inftead of

potential
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potential hot ones : of this fort of trials, I firtd 
among my notes thefe two regiftred.

[i. Into a fingle phial almoft filled with 
fnow, there was poured a pretty quantity of 
well-heated fand, that it might diflblve the 
fnow in many places at once, without heating 
the ambient air, or the outfide of the glafs : 
but though the folution of the fnow feemed to 
fijcceed well enough upon the lhaking of the 
veffel, yet the outfide of the glafs was only be
dewed, not frozen.-

2. Into another fingle phial almoft filled 
with fnow, we poured fome water, which we 
judged of a convenient warmth, and we poured 
it in by a funnel, that had but a flender orifice 
beneath, that the warm water might fall into, 
the middle of the fnow, without running to 
the fides; and taking a convenient time to fhake 
the glafs, we did by this way produce a very 
confiderable degree of cold, and much dew on 
the outfide, but were not fatisfied, that any of 
that dew was frozen, though the fuccefs would 
have invited us to have made further trials in 
greater glafles, if we had had any more fnow at 
hand.]

Wherefore this experiment is to be further 
and more artificially tried.

19. It is a common tradition, not only 
among the vulgar, but (I prefume, upon their 
account) among learned men, that the often
times varioufly, and fometimes prettily enough 
figured hoar froft, which is wont to appear 
upon glafs windows in mornings, preceded 
by frofty nights, are exfudations, as it were, 
that penetrating the glafs-windows, are, upon 
their coming forth to the cold external air, 
frozen thereby into varioufly-figurcd ice. How 
grbundlefs this conceit is, may be eafily dif
eovered, if men had not fo lazy a curiofity, as 
not to try (which they may do in a moment, 
and without trouble) whether the ice be, ac
cording to the tradition, on the outfide of the 
window, and not contrary to it on the infide, 
where indeed it is generated of the aqueous 
corpufcles, that fwimming up and down in the 
air within the room, are by the various mo
tion, that belongs to the fluid bodies as fuch, 
brought to pafs along the window, and thereby 
the vehement cold of the neighbouring exter
nal air, communicated through the glafs, con
denfed into dew, and frozen into ice.

20. And becaufe divers modern naturalifts 
have taught (I think erroneoufly) that glafs is 
eafily enough pervious, not only to air, but to 
divers fubtile liquors, left the favourers of this 
dodrine Ihould objeft, that we have ill affigned 
the natural caufe of the ice, appearing on the 
outfide of the glafs in the former experiments, 
which, according to them, may rather proceed 
from the fubtler (but yet vifible) parts of the 
exceflively cold mixture of the fnow and faline 
bodies penetrating the pores of the glafs, and 
fettling on the outfide of it: to obviate this ob- 
jedion, I fay, and to confirm what we have 
taught in another treatife about the wandring 
of ftore of aqueous vapours through the air, we 
will add.the following experiments, purpofely 
made to evince thefe truths.

21. At one time four ounces and a .quarter 
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of a mixture of ice and lalt, being inclofcd in 
a phial, and thereby enabled tocondenfc the va
pours of the ambient air, was by their accellion 
increafed 12 grains.
Another time a phial,wherein fnow (weigh

ing two ounces fix drachms and an half) was 
fuffered to condenfe the vapid air, the dew, that 
partly adhered to it, and partly fell from it, 
made the whole weigh four grains more than 
the phial did, when it wasfirft put into the fcale} 
in which fcale we found fome water flowing 
from the dew, which gave that increafe of 
weight. And here let me add by the way, 
that the tip of this fealed phial being broken 
under water, fucked in a confiderable quantity 
of it: whether, becaufe of Ibme little rarefac
tion of the air included in the fealing, or be
caufe of the infrigidation of that air by the fnow, 
or for both thefe reafons, or any other, I lliall 
not now difpute.

22. But other experiments to the fame pur
pofe we made, wherein the increafe of weight 
was more confiderable ; and that the way, we 
ufed, may be the better underftood, and the 
conclufion built upon it the more undifeufled, 
wc will add a couple of trials, that we find 
among our notes concerning this matter.

[In a fingle phial we fealed up as much fnow 
and fait, as afterwards, when melted, we found 
to weigh between five and fix ounces j after a 
while, the fait beginning to nlelt the fnow, the 
dew on the outfide began to congeal, and be
ing rubbed olF, the hoar froft would quickly 
begin to come again. This phial for further 
trial being put into a pair of fcales with a coun- 
terpoife, after a while, as the vapours, that 
wandered through the air in the warm room, 
happened to be detained more and more upon 
the outfide of the glals, and to be there frozen, 
the fcale, wherein the glafs w'as, began to be 
depreft, and to Ihrink lower and lower ; after 
which, by adding a little to the counterpoifc, 
we reduced them again to an aequilibrium $ 
and yet after a while, the fcale, that held the 
phial, fubfided again more and more, till the in
cluded fnow was melted : fo that to reduce 
the fcales to their firft tequilibrium, we were 
fain to add in all to the counterpoifc a weight, 
which we eftimated to be about eight or ten 
grains, (for we had then no great weights by 
us.) The phial being taken out, there appeared 
near half a fpoonful of liquor in the fcale it ftood 
in, which proceeded .from the thaw of the ice, 
that was generated about it. But in that part 
o^the fcale, which was covered with the con
vex part of the bottom of the glafs, there ap-» 
peared no wet.

A like or fmaller quantity of Ihow and Ipirit 
of wine being fealed up in d. fingle phial, the 
outfide quickly appeared cafed with ice as high 
as the mixture reached within, and this phial 
alfo being counterpoifed in a pair of fcales, did 
by degrees deprefs the fcale, that held it, till it 
had funk it very low, and about fcven grains 
did but reduce the fcales to an aequilibrium; but 
the fcales being fomewhat rufty, we could npt 
make the trials with that exadnels we defired. J

23. But at other times, when the experiment 
was more luckily, though not more carefully
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tried, with better fcales, the Increafe of weight 
from the condenfed vapours of the air was 
fomewhat more confiderable ; for I find in a 
ihort note,

[That at one time a mixture of fpirit of 
wine and fnow, weighing three ounces and 
three quarters, afforded of condenfed vapours 
about 18 grains.

And at another time a mixture of fnow and 
fal gemmae, weighing three ounces and feven- 
ty grains, procured us an acceflion of water 
weighing about 20 grains.]

TITLE II.
Experiments and obfervations touching bodies 

difpofed to be frozen.

1. TT were almoft endlefs to try particular-
1 Jy, which bodies are or are not capable 

of congelation, and the degree of cold would 
alfo in fuch experiments be (as near as men can) 
determined ; becaufe many bodies will freeze 
in one degree of cold, that will not in another: 
wherefore we are willing to leave thefe trials 
to thofe, that have more leifure and opportunity 
to profecute them, and lhall only fet down fome, 
and thofe fomewhat various, that we may not; 
leave this part of the Hiftory of Cold quite 
unfurnilhed. And we muft mention the fewer, 
becaufe, being in the country, we were not pro
vided of divers of the bodies, which we Ihould 
have expofed.

2, In very cold fnowy weather, we tried, 
that (befides common water) urine, beer, ale, 
milk, vinegar, and French and Rhenifh wine 
(though thefe two laft but flowly) were turned 
into ice, either totally, or in part. But fuch 
inftances will poffibly be thought too obvious 
tq be infifted on •, therefore I lhall add, that 
not only we froze a ftrong folution of gum 
arabick, and another of white fugar in com
mon water, but that we took alum, vitriol, 
fajt-petre, and fea-falt, and made of each of 
them in a fingle phial as ftrong a folution as we 
could ; we alfo made a ftrong folution of verde- 
greafe in fair water (which was thereby deeply 
coloured) all thefe we expofed to the cold air. 
The folution of alum, nitre and verdegreafe 
froze without affording any notable phsenome- 
na, either in the figuration of the ice, or other- 
wife : of the folution of vitriol there remained, 
at the bottom of the glals, apretty quantity un
frozen, and of a clear fubftance, whofe colour 
was very high of the vitriol; whereas the upper 
part of the fame folution differed very little iin 
colour from common ice. •

3. But becaufe it feems not fo ftrange, that 
thefe grofs forts of faline bodies Ihould be 
turned into ice, we thought fit to try, whether , 
or no alfo divers faits, freed from the groffer 
parts of their concretes by the fire, were not 
likewife capable of congelation. Wc expofed 
therefore fpirit of vinegar in one final! glafs, 
and fpirit of urine in another, to an intenfe cold, 
and found, that not only the former, but the 
latter alfo froze.

4. We took likewife fomeofthe fiery lixivi
ate fait of pot-afhes, and a fingle phial, in which 
weput, to two ounces of water, a drachm of
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tire alcali, and expofing it to a very lha 
we did, when we came to fee the fucce 
the trial, find ice lying on the topin little
{fomething crofling one another) almoft like the 
cryftals of rocked petre and befides thefe, that 
lay levelled, there were'others, that fhot down
wards in very great numbers.

5. W E alfo found, that oil of tartar per de- 
liquium, or at leaft a ftrong folution of the fixt 
fait of tartar, though it feemed much to refift 
the cold, yet it was once by fnow and fait 
brought to congelation.

Appendix to the IIJ. T’itle,

SINCE I wrote the prefent book concerning 
cold (expefting fome of the appendices; 

having once had the opportunity of an hour’s 
difcourfe with an ingenious man, that not only 
fived fome years in Mufeovy, but was, and i.s 
ftill phyfician to the great monarch of that em
pire ; and having likewife at other times con- 
verfed with navigators, and Ibme other credi
ble perfons, that had travelled either to Green
land, Tierra Nova, or qther gelid climates, I 
propofed them divers queftions; by their an
fwers to which, I learned fome particulars, 
which, together with others, that 1 have met 
with in voyages and other books, I think it 
hot amifs to annex by way of appendices to the 
foregoing, and fome of the following feftions, 
or titles.

About the freezing of common expreffed 
oils, I know not well what to determine ; for 
that they may, by a very intenfe cold,be deprived 
of their fluidity, and be made capable of being 
cut into portions, that will retain the figure 
given them, my own trials invite me to believe: 
but whether fuch oils will be turned into true 
(by which I mean) hard and brittle ice, is a 
queftion fcarce to be determined by any expe
riments we can make here in England, where we 
could not reduce oil-olive into ice. And for the 
relations of thofe, that have lived in colder 
countries, I find them to difagree : for when I 
asked the lately mentioned doflor the queftion, 
how far he had known oil congealed in Muf- 
covy ? he anfwered me, that it did there freeze 
much harder than in our climate, but would 
not, that he had obferved, be turned into true 
and perfeff ice. On the other hand, I find the 
teftimony of that ingenious navigator captain 
T. James, who relating the effedb of cold he 
met with in the ifland, where he and his men 
were forced to winter, does in one place rec
kon oil among the liquors, fuch as vinegar, and 
fack, that even in their houfe was firmly frozen, 
and more cxprefly elfewhere. “ All our fack jS.

(fays he) vinegar, oil and every thing elfe, 
that was liquid, was now frozen as hard as a 
piece of wood, and we muft cut it with a 
har^het.” NsAiOlausMagnus fpeaking of the

((

’ C6
C(

fights, wont to be made upon the ice in the 
northern regions, Glacialis congrejjiis he) olai 
fit in laneis calcibus^ non pellibus, aut coriis 
un^is: z’is enim frigoris, quodcunqtie fit undiuo-,i.c.24. 
fum, corruertit in lubricitatem glacialem.

The RE being a great fimilitude in point of 
inflammability, and dilpofition to mix with 
many fubtile oleous bodies, betwixt fpirit of 

wine
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wine andoil, 4nd as great an affinity in divers 
other regards, betwixt that fpirit and both 
aqueous and faline liquors, with which it will 
readily mix j I had a great curiofity to know, 
what kind of change would be produced in vi
nous fpirits, in cal'e they were expofed to a 
cold great enough to work a vifible change in 
their texture. I therefore folicitoufly inquired 
of the Ruffian emperor’s lately mentioned phy
fician, whether or no he had obferved in Muf- 
eovy any manifeft change produced by cold in 
hot waters, and fpirit of wine ? To which he 
returned me this anfwer; that common anifeed- 
water, and the like weak fpirits, would be turn
ed into an imperfed kind of ice; and that even 
thp very ftrong fpirits, though they would not 
be’ turned into ice, would be turned into a kind 
of fubftance like oil.

TITLE in.
Experiments touching bodies indifpojed to be 

frozen.

i.TT 7E found many liquors, whofe fubtile
V V parts being by diftillation brought 

over, and united into very fpirituous liquors, 
and fo cither totally, or in great meafure freed 
from thofe phlegmatick or aqueous parts, that 
difpofe bodies to congelation, could not be 
brought to freeze, either by the cold of the 
external air, to which in frofty nights we ex
pofed them, or by fuch an application of fnow 
and fait, as ferved to freeze other bodies.
- 2. Of this fort were, among acid menftruums^ 

aqua fortis, fpirit of nitre, of fait; alfo oil of 
turpentine, and almoft all, (I add the word 
almoft, becaufe the effential oil of anifeeds and 
the empyreumatical oil of common oil will lofe 
their fluidity in a left degree of cold, than that 
of our mildeft frofts,) I fay almoft all the chy
mical oils we had by us, as likewife Ipirit of 
wine, and other ftrong fpirits of fermented li
quors, and even fack itfelf, if it were good, 
would very hardly be brought to afford us any 
ice at all: but among the many liquors, that 
would not freeze, there were a few, whofe trials 
afforded us fome circumftances not altogether 
unworthy their being mentioned.

. As I. I being defirous to fatisfy fome friends, 
that it was the brifk Ipirit of the grapes, 
whether refulting from, or extricated and ex
alted by fermentation, that kept (all) the reft 
of the fack from freezing •, I took a parcel of 
that liquor, that would afford us no ice at all, 
and by the help of a lighted candle, or fome 
other aftuaUy flaming body, kindled it; arid 
letting the inflammable part burn away, the re
maining part of the liquor (which was by vaft 
odds the greateft part) was eafily brought to 
freeze. ,

Next, when the formerly mentioned trial 
was rnade with water and ppt-afhes, we like- 
wife, in another glafs, expofed a folution, 
wherein the proportion of fait of pot-afhes, in 
reference to the water, was four times greater ; 
there being in this ^ii. of the fait to only 
of water : and this folution, though the glafs 
were covered with hoar froft and ice on the 
outfide, froze not at all within.. And likewife.

J 
when another time we made a very ftrong fo^ 
lution of fait of tartar, tliat was very pure and 
fiery, it did not freeze, though a confiderably 
ftrong folution of fait of pot-afties, that was 
expofedwith it, did. So that thefe experiments 
about the glaciation of lixiviate liquors muft 
be repeated, to be reduced to a certainty,

3. That the common expreffed oils of ve
getables will, after their manner, freeze, tliat 
is, lofe their fluidity, and become, as it were, 
curdled in very cold weather, is a matter of 
common obfervation; but I had a mind to try, 
whether or no train oil, that is made of the fat 
of animals, (commonly that of whales) though 
not by diftillation, properly fo called, yet by 
the help of fire, would not be more capable 
of refifting the violence of the cold; and ac
cordingly I found, that train-oil, expofed to 
the air in a convenient phial, continued fluid, 
notwithftanding a more than ordinary fharp- 
nefs of weather: and this I tried two or three 
Several times, but at length one night proved 
fo very cold, that the next morning I found
the oil unfluid. Which differing events feem a . . 
little to countenance, but more to disfavour the 
report of Olaus Magnus^ who writes, thatotoj.v^j- 
whereas in northern regions it is ufual for ftrong”"/” 
places to lofe in winter the protedion affordedtKmSef- 
them in fummer, by their ditches, though ne-ff»r«w. 
ver lb wide .and deep, becaufe the froft makes 1. 
them eafily paffable to the enemy ; this incon- 
veniency is wont to be prevented by pouring 
into the ditches, the ice, if there be need, be
ing firft broken, great ftore of this train oil, 
which fwimming upon the furface of the wa
ter, and being incongealable by the cold, pro
teds the fubjacent water from the freezing vio
lence of the cold, and keeps the moats unpaff- 
able. But becaufe our author tnentions this as 
a known and vulgar pradice in thofe icy re
gions, it may perhaps deferve a, little enquiry, 
whether the whale oil, ufed by the Swedes, 
Laplanders, Mufeovites, and other inhabitants 
of thpfe parts, be not differing, either as to the 
fifties it is made of, or as to the way of mak
ing it, or as to the way of keeping it, from 
fuchtrain oil as we employed; unjels perhaps it 
do already appear by the relation of writers be
longing to thofe countries, or of travellers, that 
have been in-them, that Olaus ^rfagnus has in

' that particular, as I fear he has in fome others, 
mifinformed his readers.

4. We took notice, that a ftrong folution of 
common fugar was eafily enough turned into 
ice; but on a ftrong folution of fugar of lead 
we could not with fait and fnow work tlfe like 
change, and this, though the trial were not 
negligently made: which I therefore think 
not unworthy to be mentioned, becaufe that 
the two only ingredients of this fugar were 
lead, which is efteemed, a very cold body, 
and fpirit of vinegar, from which, as I noted 
above, we did, by the like degree of cold to that 
we here employed, obtain ice. And though in 
this metalline fugar, we may well fuppofe the 
faline parts of the fpirit of vinegar to be much 
more concentrated or united, than they were 
in the fpirit j yet the folution muft abound 
with aqueous parts: and this fugar feeming bu^
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divers, that ufe the thawed ice of the fea-water 
to brew their beer with, inftead of commorf 
frefh water.

3. And fince I made that experiment, I 
find in the induftrious Bartholinus*^ newly pub- 
lifhed book. De Nivis Ufu, a confirmation of otp. vi 
the probability of the report I juft now men-f*’^. 4: 
tioned, his words being thefe •,■ De glade ex 
marina aqua certum eft, Ji refolvatur, falfum fa- 
porem depofuiffe i quod etiam non ita ^idem ex- 
perttis' eft Cl. Jacobus Finckius Academia noftra 
fenior, phyjices profejfor, bene meritus, i/a 
glaciei fruftis i portu noftra allaiis.
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a kind of vitriol of lead, it is worth our notice, 
that its folution would not freeze, as well as 
that of common vitriol, though in this latter 
concrete, metal be corroded by a fpirit, which, 
as far as' can be judged by the liquors afforded 
in diftillation, is very much lharper and ftronger 
than fpirit of vinegar.

5. We likewife tried to freeze quickfilver,
• and for that purpofe provided a bubble, that 
being blown with a lamp, .was but thin, and 
fo flat, that the fides almoft touched, and it 
held but a little mercury ; and that by the fi
gure of the glafs, being reduced to a large 
furface, with but very little depth -or thick
nefs, it was far more expofed, than if it had 
been in an ordinary round bubble, to the action 
of the cold. But we could not at all freeze this 
extravagant liquor, though we tried it more 
than once, and though the laft time we ex
pofed it in the fame veffel to the fame degree 
of cold, wherewith we made one of the fol
lowing experiments, that required a very in
tenfe degree of that quality. And in another 
thin glafs-bubble we long expofed quickfilver 
to an extraordinary fharp air j but though the 
cold had fome operation upon it, not here ne- 
ceffary to be mentioned, yet we could not find, 
that it did at all bring it to freeze. Wherefore 
I could wifh that trial were made ip Mufeovy, 
Greenland, Charles-IJland, or fome.other of the 
moft icy regions, where the effefts of cold 
(which are here upon quickfilver but languid) 
are the moft confiderable, and fometimes ftu- 
pendous.

6. It is very remarkable, that though not 
only the folutions of other grofs fait, but, as 
we have feen, divers more faline and fpirituous 
liquors, were brought by fnow and fait to con-

• gelation ; yet a brine made very ftrong of 
common fait, could jiot be brought to freeze at 
all, though we kept it expofed with the other 
faline folutions, that did freeze, during a whole 
night, that was exceeding fharp. Which ex
periment I alfo tried many years fince, to draw 
thence an argument in favour of the Cartefian 
hypothefis about cold, which I fhall not now 
confider •, but rather add, that being defirous 
to try, with what proportions of fea-falt and 
water the congelation of them might be ef- 
feded, I found, I could freeze fome fea-water, 
that had been brought up in a barrel to that 
monarch of the virtuofi, the King, for the 
making of trials with it; and that having in a 
fingle phial expofed to the air, in a very bitter 
nighty a folution confifting of twenty parts of 
water, and one of fair, which is double the 
proportion of fait to be commonly found in 
our fea-warer, the next day we found a good 
part of the liquor frozen, the ice fwimming at 
the top in figures almoft like broom, fpread- 
ing from the furface of the water downwards. 
And to add that upon the by, we fuffered the 
ice of fait water to thaw, to try, whether it 
would yield frefli water, but it feemed not de
void of fome brackiflinefs; which, whether or 
no it proceeded from fome parts of the conti
guous brine, that adhered to the ice, I leave 
to further and exadler obfervations, fince I am 
credibly informed, that in Amfterdam there are

TITLE IV.
Experiments and obfervations touching the 

degrees of cold in feveral bodies.

I. A FT ER having treated of the bodies, 
that are the moft capable of producing 

cold, and of thofe, that are moft difpofed. or 
indiipofed to receive it, it would be methodi
cal to take notice of the Degrees of Cold, to be 
met with in differing bodies. But though a 
work of this nature might fomewhat conduce 
to the difeovery of cold in general, yet it is fo 
laborious a talk; and, to be well performed, re
quires fo much more of leifure, and conveni- 
ency, than I am mafter of, that I muft relign 
it to thofe, that are better furnifhed with them. 
Which I the freelierdo,becaufe the experiments, 
which at this time make the principal part of 
our hiftory, being chiefly of the higheft De
grees of Coldy we may feem to have done fome
thing of what more properly concerns our pre
fent defign, by having made the experiments, 
anon to be fubjoined within this prefent feCtion 
or title. And yet thus much we elfewhere do 
toward the framing of a table of the Degrees 
of Cold, that we do on other occafions fet 
down thofe hitherto unpradlifed ways, that we 
have employed, to eftimate the greater or lefler 
coldnefs of bodies, by feveral kinds of weather- 
glaffes, differing from the common ones, and 
tar more fit than they, for fuch a purpofe. For 
by hermetically fealed thermofcope? fumilhed 
with high reftified fpirit of wine, we can efti
mate the differing degrees of coldnefs in li
quors, of which we lhall prefently mention an 
example. And by ufing fuch weather-glaffes, 
as have their air included not at the top, but 
at the bottom of the inftrument, we can, within 
fome reafonafile latitude, meafure the coldnels 
both of intire folid bodies, or minuter bodies, 
as faits, fs’e. by beating them alike, and very 
fmall, and placing the inftruments at equal 
depths in tire powder of each of them: and 
befides, that the lhape of thefe thermofcopes 
does, as we have elfewhere lhewn, make them 
proper for thefe ufes, for which the vulgar 
ones, where the included air is at the top of the 
inftrument,, are not fit j befides this, I fay, it 
is eafy in thefe we make ufe of, to make the 
pipe fo flender in proportion to the cavity of 
the phial, whereinto it is inferred, that very 
much minuter differences of cold will be mani
feft in thefe, than are wont to be fenfible in 
common weather-glaffes. And befides thefe^^5 
X'fio forts, we have elfewhere propofed, and de-^^{ 

fcribed

    
 



Tit. 4.
fcnbed a third and new kind of thermometer, 
•wherein a drop of liquor being fufpended in a 
very flender pipe of glafe, betwixt the outward 
and the inward air, makes it far more fit for 
thofe experiments, wherein we either delpair, 
or care not to meafure the difference of cold 
betwixt two bodies, but are only defirous to 
try, whether or no they differ in coldnefs; and 
in cafe they do, which of them has moft : for 
thefe weather-glaffes are fo exceeding fenfible 
even of the minute difference of heat and cold, 
as manifeftly to difcover difparities, which o- 
ther thermofcopes are not nicfe enough to give 
us any notice of. Only this advertifemcnt we 
jnuft add about them, that when we ufe them 
to examine the coldnefs, not of liquid, but of 
confiftent bodies, we alter a little the figure of 
the wide end of the glafs ; and inftead of mak
ing it a round bubble, as we have elfewhere de- 
fcribed, we make it with a flat or flattilh bot
tom, that the whole inftrument might thereon, 
as on a balls, ftand of it felf upright, and fo, 
being ftill taken up by the open and flender 
end, for fear of ratifying the included air, 
(which caution is here given once for all) may 
be transferred with a pendulous drop in the pipe, 
and placed fometimes on one, and fometimes 
on another of the folid bodies to be examined 
by it. For if the body, it is moved to, be 
more or lefs cold than that it refted on before, 
that coldnefs communicated through the glals 

■ to the air, by which the pendulous drop is fup- 
ported, that air’s expanfion or contraftion will 
manifeftly appear by the rifing or the falling of 
the drop. And thus wc have taken pleafure to 
remove it from one kind of wood to another, 
from woods to metals, and from metals to 
ftones, idle. But the expedients, that may be 
propofed to improve thele litde inftruments to 
the purpofes we have been treating of, and 
the cautions, that may be added to prevent 
men’s drawing miftaken inferences from the in
formations they feem to give them, will take 
up more time, than we are willing to fpend 
upon an occafion, that will not perhaps be 
thought to deferve it, cor much to require any 
others, than thofe we lhall by and by fubjoin. And 
therefore I fhall proceed to the experiment pro- 
mifcd at the beginning of this title or feftion.

2. To make fo much as a tolerable eftimateof 
the difference betwixt fuch great degrees, as are 
not any of them too weak to congeal water, is a 
thing, which as we have not yet known to be at
tempted, fo itfeemed not eafy to be performed; 
For freezing having been commonly reputed 
the ultimate effeft orproduftion of cold, men 
have not been follicitous to look beyond it. 
And though the difparity we find betwixt fe
veral fits of weather, all of them frofty, feem 
to be too manifeft and frequent to be probably* 
aferibed to nothing, but the differing dilpofi- 
tions of our bodies ; yet how to eftimate that 
difference, it isnotfo obvious. Forthough 
we fliould have recourfe to common weather- 
glaffes, yet they might eafily deceive us, fince 
not only by eftimating by them, the coldeft 
day of one winter with the coldeft day of 
another, but in judging of the coldnels of any 
two days in the fame fit of frofty weather^ there 
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intervenes time enough to make it doubtful, 
whether the varied gravitation of the atmo
fphere produce not the change obferved in 
the weather-glafs. Befides that, admitting 
vulgar thermometers could not, as they eafily 
may, mif-inform us, they are employed only 
to give us an account of thofe degrees of cold, 
which hature, of her own accord, produces in 
the air} but not to difcover, whether or no 
nature, affifted by art, may not produce great
er : and, it will eafily be granted, that they 
are yet lefs made ufe of to help us to an eftimate 
of this difparity. And though fome guefs 
may be made by the operations of cold upon 
liquors expofed to it, yet fome, as water, and 
very aqueous liquors, will freeze too foon, 
and others, as vinous fpirits, will not at all, 
(that we have found) here in England. And 
though French wine will fometimes be brought 
to begin to freeze, yet that happens but very 
feldom, and in many winters not at all, and 
leaves too great an interval betwixt the de
grees neceffary to congeal wine, and fufficient 
to congeal water j not to mention the uncer
tainty proceeding from the differing ftrengths 
of the wines.

3. Upon thefe and other confiderations, we 
thought it requifite to make ufe of an expedi
ent, whole nature and ufe will be eafily ga
thered out of the following experiments: and 
though by a mifchance, that broke my weather- 
glafs, I have been hindered from meafuring 
exaftly in what proportion to the whole bulk 
the Ipirit of wine was contrafted, by the fur- 
plulage of cold, that was more than neceffary 
to make water freeze, yet I doubt not but fotpe- 
thing of ufe to our prefent theme, may be thence 
collefted, and efpecially the main thing de
figned will manifeftly appear, which is the in- 
tenfity of cold product by art, beyond that,- 
which nature needs to employ upon the glacia
ting of water.

[4. A Small fealed weather-glafs furailhed 
with Ipirit of wine, the ball being about the 
bignefs of a fmall nutmeg, and the Cylindrical 
ftem being very flender, and about ten inches 
long, the ball and part of lhe ftem being im
merfed in a veffel of water, half buried in fnow 
and fait, when the water began to freeze at 
top, the bottom and the fides, (but before the 
ice had reached the ball, for fear it fhould 
break it) the tinfted liquor was found fubfided 
to divifions, being half inches; and being 
taken out thence, and ice and fait being im
mediately applied to the ball, the liquor fell 
lower to about li divifion.]

And that it may not be doubted, but that 
the water, though in part congealed, remained 
warm in comparifon of the fpirit of wine, 
though uncongealed, that had been refrige
rated by the fnow and fait, we will add this 
other experiment, which we find jn another of 
our -notes thus fet down.

(5, The fealed weather-glafs being kept iB4-?«»-U' 
the water till it began to freeze, defeended to 
54 : being immediately removed into the fame 
fnow and fait, that made the water begin to 
freeze, it defeended at the beginning very faft, 
and afterwards more flowly, till it came to the
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very bottom of the ftem, where it expands it 
felf into the ball a then being removed into the 
fame glafs of water, whence it was taken, and 
which waswell ftored with loofe pieces of ice, it 
did neverthelefs haftily afeend at the beginning, 
and was foon after impelled to the former 
height of five divifions and an half, or there
abouts,]

6. But perhaps fomeamends maybe made 
for the difafter of the weather-glafs, by add
ing, that I found by another trial, that the 
condenfation of liquors, by fuch colds, as we 
are wont to have, or can eafily produce here, 
is nothing near fo great as one would imagine. 
And though for want of a glafs-ball, furnifhed 
with a neck flender enough, I could not make 
the experiment fo much to my fatisfaftion, as 
perhaps elle I might have done -, yet the good
nefs of the fcales I made ufe of, and fome 
greater care, than poffibly every experimenter 
would have employed, may make the follow
ing obfervation luciferous.

7. We took then (on a cold, but not frofty 
day) oil of turpentine, as a liquor, whofe be
ing free from phlegm or water we could eafily 
be more certain of, than if we had employed 
fpirit of wine ; and this oil itfelf we reftified 
in a gentle heat, to make it the more pure and 
fubtile. Then we took a fmall round veffel of 
clear glafs furniftied with a conveniently long 
ftem or pipe, and having firft weighed the 
glafs alone in a pair of very good fcales, we 
found it to weigh ^i. ji. 56 4 gr. Then putting 
in oil of turpentine, till it filled the round part 
of the glafs, and afeended a little way into the 
ftem, we carefully marked with a diamond on 
the outfide of the glafs, how high it reached, 
and then weighed the glafs and the oil toge- 
ther,which weighed ^ij. gvij. and 34^ gr. Then' 
we put in, by degrees, a quarter of a drachm, 
and with a diamond carefully marked, how 
high it reached in the pipe, and fo we conti
nued putting in feveral quantities of oil, ftill 
carefully weighing each parcel in the fcale, and 
marking its. height on the outfide of the glafs 
(which we did in order to a certain defign, 
and found it a work tedious and troublefome 
enough) till the, liquor and the glafs together 
weighed Jiij. ji. 44 grains. Then we put fair 
water into an open-mouthed glafs, in which we 
alfo placed the little bolt-head with oil ofturpen- 
tine, and by fuch a circumpofition of fait and

* Seethe fnow, as is * hereafter to be often mentioned, 
letter fart we made the water, which was contained in the 
*t'tfe wide-mouthed glaffes, and by which the fphe- 

rical part of the bolt-head, containing the oil, 
was furrounded, we made this water, I fay, 
begin to freeze j and when we perceived a little 

, ice to be produced in it, we carefully marked 
with a diamond, to what part of the ftem the 
oil of turpentine was fubfided, and then tranf- 
ferring the bolt-head into a mixture of fnow 
and fait, where we kept it for an hour or two, 
till we could perceive it to fall no lower, and 
marking with a diamond, this ftation alfo of 
the liquor, we afterwards removed the glafs in
to a warmer air, till the oil, by expanding it 
felf, had regained the higheft mark, whence it 
had begun to fink. Then into a very little

glafs, carefully counterpoifed in a pair of ex- 
achcr fcales than the former, we gently poured 
out of the oil, till what remained reft^ againft 
that mark on the outfide of the ftem, to which 
it fell, when the water began to freeze : and 
this we found to amount to Ibmewhat above 
pi grains; fo that, for conveniency of reckon
ing, we may lafely enough take the intire 
number of lO grains. After this, we poured 
out of the remaining oil into the fame little 
glafs, till what refted in the pipe was even 
with that mark, to which the fnow and fait* 
had made it fall t and this parcel of oil hap
pened to be almoft precifely of the fame weight 
with the other : fo that in this trial (for per
haps in others, which it were therefore worth 
while to make, the degree of cold may much 
vary the events) the artificial way of freezing 
wc employed, made the oil fubfide as much 
after it had been refrigerated and condenfed 
by a cold capable of freezing water, as that 
degree of cold had been able to condenfe it 
at firft. And laftly, having dedufted the 
weight of the glafs from the weight of the 
whole oil and glafs, to obtain the weight of the 
oil alone j and having divided the weight of 
the whole oil, firft, by that of the former par
cel, we have mentioned to be ten grains, and 
then by the fuperadded weight of the fecond 
parcel, we took out, (both which parcels to
gether ■ we eftimated at twenty grains,) we 
found that redlified oil of turpentine of a mode- ■ 
rate temper, being expofed to fuch a degree of 
cold, as would freeze common water, did, by 
fhrinking, lofe but about a ninety-fourth part 
of its bulk 5 and being reduced to as great a 
degree of cold as we could bring it to by fnow 
and fait, even then it loft but about a forty* 
feventh part of its bulk ; I fay about, becaufe 
I thought it needlefs, as well as tedious, to 
mind fradions and little odd numbers j efpe
cially fince, as we formerly intimated, it was 
fcarce pblfible to arrive at a great exadfnefs in 
fuch a neck as that of our bolt-head, though 
it were proportionable enough to the ball, and 
chofen among feveral, that Were purpofely 
procured for the trying of experiments.

8. There are fome other trials about the 
degrees of cold, which for want of ice and o- 
ther accommodations we could not make, as 
we would have done often ; nor fhall fcarce 
be able to do it, till more friendly circumftan
ces afford us an opportunity : and yet becaufe 
our trials, though not profecuted as far as we 
thought, may poffibly prove not unwelcome, 
yet we will fubjoin fomething about two of 
the chitftft of them.

9. The one was defigned to meafure in 
what proportion water, of a moderate degree 
•of coldnefs, would be made to fhrink by the 
circumpofition of fnow and fait, before it begin 
by congelation to expand itfelf; of this, what 
we^ fhdl here take notice, is only, that by a 
trial purpofely made with common water, in a 
round glafs furnifhed with a long ftem, we 
found the water in that ftem to fubfide fo very 
little, that, whether or no it were infenfible, 
it was inconfiderable. But probably a greater 
quantity of water, and a fienderer ftem, would

have
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have made the fhrinking of the liquor more no
table, and upon that account it is, that I here 
mention it.

10. The other thing was, to meafure by 
the differing weight and denfity of the fame 
portion of water, what change was produced 
m it, betwixt the hotteft time of fummer, and 
firft a glaciating degree of cold, and then the 
higheft we could produce by art. And in or
der to this, we weighed with a pair of exaft 
fcales, a glafs bubble heavier than water, in that 
liquor, when it feemed to be at a moderate 
temper, as to coldnefs, and by the diminution, 
which we found of the glafs’s weight in the 
water, we eafily collefted, according to the 
rules of the hydroftaticks, the weight of as 
much water, as is equal in bulk to the glafs 
bubble, and thereby the proportion betwixt 
the glafs and an equal bulk of fuch water, as wc 
firft weighed it in : then by the application 
of fnow and fait, we made that water begin 
to freeze, and weighing in it again the lame 
bubble, it wasealy to colleft, by the decrement 
of its weight in this refrigerated water, what 
proportion an equal bulk of the liquor did 
then bear to the glafs : and by comparing 
thefe two differing proportions together, 
we were affifted to make an eftimate,. how 
much the water was made more heavy and 
denfe by the aftion of a freezing degree of cold. 
Afterwards taking our time in fummer, we 
thought fit in the lame parcel of water (that 
had been purpofely referved in a glafs) to 
weigh the fame bubble, that by the difference 
of its weight in the water, when made much 
lighter by the heat of the ambient air, we might 
obtain the information we defired. To which 
we fhall add, that we alfo recommended to 
fome Virtuofi, that were likely to have the op
portunity of gratifying us, that fuch an experi
ment might be procured to be made in the 
midft of fummer in fome part of Jtaly^ by the 
help of the there not unfrequent ^onveniency 
of a confervatory of fnow, wherein the water 
might be reduced to freeze before the end of 
the fame hour, at whofe beginning the there 
warmer air had given it its greateft expanfion, 
and fo the difference betwixt the denfity of the 
lame parcel of water might be the more con
fpicuous. But as I have not received any ac
count of my defires from abroad, fo coming 
now at home to review the memorial, I caufed 
to be written of the newly mentioned obferva
tion, I find, that through the negligence or 
miftake of an Amanuenfu^ there muft needs be a 
manifeft overfight committed in the fetting 
down the numbers which my memory does 
not now enable me to repair. And the feafon 
being now improper to repeat the experiment,, 
as well as the numerical parcel of water I had 
kept, and I employed both times, being thrown 
away, I think it may be fufficient, if not too 
much, to have thus particularly intimated the 
way we took, without adding the cautions, 
wherewith we proceeded, nor what trials we 
made to the fame purpofe with high reftified 
Ipirit pf wine, fince unlucky accidents fruftrated 
our attempts.

11. Whether the making of thefe kind
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of trials, with the waters of the particular ri
vers or feas, men are to fail on, may afford 
any ufeful eftimate, if, and how much, ft)ips 
and other veffels, may on thofe waters be fafe- 
Jy loaden more in winter than in fummer, may 
bean enquiry, of which I lhall not in this place 
take any further notice, than to intimate tlius 
much, that the difference betwixt water highly 
refrigerated, and that which is but of an ufual 
degree of coldnefs, is not fo great, as fome learn
ed moderns feem to have thought. For on a day, 
which (though made cold by fnow intermin
gled with the rain that then fell) was not a froft, 
we took common water, and weighed it in aglafs 
bubble, whole weight in the air was 150 grains, 
and this bubble, weighed in that water, loft fo 
much of its former weight, as to weigh about 
28 ’- grains; and then by fnow and fait, reduc
ing that water to fuch a degree of coldnefs, that 
it began to be turned into ice about the infide 
of a fmall open glafs that contained it, we 
found the fame bubble not to weigh at all 
above one eighth part of a grain lefs than it did 
before. So that if we may judge of the ffirink- 
ing and condenfation of the water by the in
crement of weight, it Ihrunk but about a 230th 
part of its former bulk, and this according to 
a pair of fcales, that would turn with about 
the 3 2d part of a grain : which may keep us 
from wondering at what we lately delivered 
concerning the very inconfiderable fubfidence 
of the water, we expofed to fnow and fait in a 
fmall bolt-head. And it may alfo make that 
the more probable, which we not long fince re
lated about the oil of turpentine’s not lofing 
muchabove a loodth part of its bulk, by being 
expofed to fuch a degree of cold, as made wa
ter begin to freeze. Whether we may from 
this, and from .the formerly recited experi
ment, of the great fubfidence of Ipirit of wine 
in a fealed weather-glafs, fafely conclude, thefe 
fubtile diftilled liquors to be much more fenfi- 
ble than waters of cold, as well as of heat, fur
ther trials will beft refolve ; and thefe I have 
not now fo much opportunity, as I could wifh, 
to purfue.

12. But they that have a mind to profecute 
experiments of this kind, and others, that relate 
to the degrees of cold, may perchance be fome
what afiifted even by thefe relations, and efpe
cially by thofe paflages, that mention the ufe of 
the fealed weather-glaf% furnifhed with fpirit 
of wine, and of thofe wherein a drop of liquor 
is kept pendulous. For the former of thefe 
being not fubjeft to the alterations of the atmo- 
fphere’s gravitation, (nor, as may be probably 
fuppofed, by reafon of the ftrength of the high 
reftified fpirit of wine) to be frozen, by fend
ing the fame weather-glafs (which may be 
portable enough, as I have tried by tranfport- 
ing one of them in a cafe, that might be eafily 
carried even in a pocket) from one country to 
another, one may make far better difeoveries of 
the differing degrees of coldnefs in differing 
regions, and know (fomewhat near) how much 
the air even of Mufiovy, or Norway^ or Green
land itfelf, is colder than that of England^ or 
any other country, whence the weather-glafs 
fhall be fent: the inftrument being accompanied 
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2.68 Experimental History
with a memorial of the degree, it flood at, 
when expofed to fuch a cold, as made water 
begin to freeze.

13. The other thermometer, where a drop 
of liquor is kept pendulous, may not only be 
employed in fuch cafes, where the pipe and 
bubble can be erefted upon the horizon, but 
by reafon, that the outward air will indifferent
ly impel the bubble laterally or upwards, upon . the fides. 
the refrigeration of the inward, and that the 
bubble will not barely by its weight drop out 
of the inverted inftrument, becaufe of the re
finance of the fubjacent outward air for thefe 
caufes, I fay, fuch a thermofcope may, as we 
have tried, be alfo ufed, where the pipe lhall be 
held horizontal, or inclined, or even perpendi
cularly downwards, fo that the flat part of the 
bubble may be applied to difcover the coldnefs 
either of the wall, or of the ceiling of a room', 
or other bodies however fituated. And if the 
pipe be made long and even, (as fometimes we 
employ one above a foot long) not only fenfible, 
but great effefts of very little dilparities in the 
coldnefs of bodies, to which the inftrument is 
applied, may with pleafure be obferved. And 
trie fame drop of liquor may be long enough 
preferved ufeful in the pipe. But this adver- 

‘tifement I lhall give, that as fenfible as this in
ftrument appears to be of the nicbr differences 
of coldnefs, as of heat, yet they, that lhall have 
the curiofity to examine with it, as I have done, 
the temperature, I fay not, of more refembling 
bodies, but of liquors, that may be thought to 
have their parts fo differingly agitated, as com
mon water, high reftified fpirit of wine, and 
even reftified oil of turpentine, (I add not 
dephlegmed oil of vitriol, becaufe of fome odd 
phaenomena not here to be infilled on) will per
haps find the event fo little, in many cafes, an
fwer the expeftation he would have had of uni
formly finding great dilparities in their aftual 
coldnefs, if he had not met with this adver- 
tifement, that he will not much wonder, that 
a perfon, who wants not other employments 
for his time, was willing to decline fo tedious 

'and nice a talk.

TITLE V.
Kxperijnents touching the tendency of cold 

upwards or downwards.

I. rr^HouGH, after the confideration of the
I fphere of aftivity of cold, it would 

be the moft proper place to take fome notice of 
the direftion of its aftivity, yet, becaufe one 
of the experiments, that belong to this Jiead, is 
of great ufe to facilitate the trial of many of 
thofe, that follow, tliroughout this whole col- 
leftion i we will no longer delay to lay fome- 
thing of this matter, namely, in what line, or, • 
if you pleafe, towards what part the frigefac- 
tive virtue of cold bodies does operate thetive 
furtheft and the moft ftrongly.

2, It is a known doftrine among philofo- 
phers, that the diffufion of heat tends chiefly 
upwards, as the flame of a candle will burn 
many things held over it at a greater diftance, 
than it would confiderably warm them at, in 
cafe they were held beneath its level, or even 

by its fides : and it is true, that in all cafes 
vulgarly taken notice of, the obfervation, lor 
reafons elfewhere difcourfed of, holds well e- 
nough ; and therefore it may be worth enqui
ry, whether in cold, which is generally looked 
upon as the contrary quality to heat, the diffu
fion (from cold bodies) be made more ftrongly 
downwards, than either upwards or towards

About this matter, I can as yet find among 
my notes but the two following experiments, 
and thofe not both together,

[A Very thin bubble was blown at a lamp, 
and purpofely made flat at the bottom, that it 
might be the more expofed to the cold, and it 
was fufpended by a ftring within a pretty deal 
lefs than an inch of a mixture of beaten ice and 
fait, wherewith we had half filled a conveniently 
large wide-mouth’d glafs jbutwecould not find, 
that a cold, capable of freezing, did ftrike fo 
high upwards, for the water in the bubble re
mained altogether unfrozen; which agrees very 
well with what we have obferved, that a mix
ture of ice and fait did not congeal the vapours, 
that wandered through the air, above half a 
barley-corn’s breadth higher, than the mixture 
in the glafs reached.]

3. [A Mixture of fnow and fait being put 
into a phial with a long neck, the round part 
of it was by a weight kept under water, out of 
which being taken after a while, the outfide 
of the glafs beneath the furface of the water was • 
cafed with folid ice, N. B, elpecially about the 
bottom of the phial, of greater hardnefs and 
thicknefs than any one could eafily imagine.]

4. Thus far the notes, from which never- 
thelefs I will not pofitively conclude, though 
they feem to perfuade it, that the tendency of 
the cold produced by bodies qualified to freeze 
others is greater downwards than upwards: 
for the fatisfaftory determination of that mat
ter may, for aught I know, require trials more 
artificial'and nice, than thofe we have been re
citing. And I could wilh, that I could find 
the laft of them to have been carefully repeated 
and fegiftered, becaufe it feems fomewhat 
ftrange, that the ice Ihould be much thicker 
at the bottom of the phial, than elfewhere j in 
regard that when we have, as we very frequently 
have, put mixtures of fnow and fait into phials, 
and left them in the open air, we generally ob
ferved, that the outfide of the glafs was cafed 
with ice,, or covered with hoar froft, direftly 
over againft that part of the infide of the glafs, 
wherein the frigorifick mixture was. So that 
part of the fnow and fait refolving one another, 
and falling down in the form of a liquor to the 
bottom, the. unmelted part of the mixture 
would float upon this liquor, and the external

' ice would appear over-againft the floating mix
ture, by which it was generated : fo that as 
the mixture grew thinner and thinner, fo 
w'ould the zone or girdle, if I may fo call it, 
of external ice, grow narrower and narrower, 
till at length, when the fnow was quite melted 
away, the external ice would quickly allo va
nilh. But from this obfervation (which we 

'frequently made) that as in fuch phialslhe ice 
did not appear (as I juft now related) above 
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half a corn’s breadth higher than the mixture 
in the glafs; fo I remember not to have obfer
ved it much lower beneath the mixture.: from 
thofe things, I lay, it may be probably con
jectured, that even the coldeft bodies (at leaft 
unlefs their bulk alter the cafe) do not diffufe 
their freezing virtue, either upwards or down
wards to any confiderable diftance.

5. These trials, as I was intimating, may 
fuggeft fome difficulties about the laft of the 
two experiments, tranfcribed out of my notes. 
But as it is evident thefe obfervations were made 
in the open air, by the freezing of its roving 
vapours, and the mentioned experiment was 
made under water; fo how much this diffe
rence of mediums may alter the cafe, as to the 
way of the diffufion of cold, I dare not, till 
further trial, boldly determine : efpecially fince 
one circumftance, to be under the next title 
mentioned, about the freezing of eggs, may 
pafs for an additional experiment as to our pre- , 
fent inquiry. For the cafes obtained by frozen 
eggs fufpended under water feem to argue, 
that the diffufion of their cold was made evely 
way, fince they were quite inclofed inthe ice, 
they had produced.

6. Though the experiment of freezing wa
ter, by the intervention of fait and fnow, be not 
a new one for fubftance, yet I hold it not a- 
mils, to make a further mention of it on this

, occafion. Becaufe that what I am to deliver 
•about it, is a particular not taken notice of 
(that I know of) by others ; the prcmifing of 
which will, according to what we lately in-
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7. The confideration of this invited me to 
alter the common way’of freezing, and order 
the mafter fo, that whenfoever I plealed, the 
expofed liquor Ihould not begin to freeze at 
the top or fides, but at the bottom } which I 
concluded it very eafy to do, by mingling the 
lalt with that part only of the Ihow, which was 
to lie beneath and about the bottom of the 
glafs I placed in it. For by this means the 
Ihow, that was contiguous to the fides, was 
able but to cool the water, and difpofe it to 
glaciation i whereas the mingled fnow and fait, 
on which the bottom of the glafs refted, did actu
ally turn the neighbouring liquor into ice, and 
lift up the incumbent liquor towards the higher 
and empty parts of the glals. And this liquor 
alfo I could afterwards freeze at pleafure, with
out danger of breaking the veffel, only by lb 
applying fait and fnow to the fides of the glafs, 
that they never reached, except perhaps at the 
very conclufion of the experiment, fo high by 
a reafonable diftance, as the upper furface of 
the liquor in the glafs; fo that the fuperiour 
parts of that liquor were always kept fluid, and. 
capable of being eafily impelled higher and 
higher, by the expanfion of the freezing parts 
of the fubjacenrtiquor.

8. The fpeculative inference, that may be 
drawn from this experiment, of making water 
begin to freeze at the bottom, not the top, 
will be more properly taken notice of in ano- In the 
ther place : in the mean time, I lhall only in-f**^.’’’® 
timate by the way, that there is no great ne- thep-z- 
ceffity of any nice proportion of (alt to lhow,j»»w^z-

tiiQated, much facilitate the trial of many of nor of any exquifite mixture of them : a third 
the experiments to be fet down in the following or fourth part, or thereabouts, of fea-falt, in re
part of thefe papers, and will indeed appear 
to be of no fmall moment in our whole attempt 
of framing an Hijlory of Cold. For it has 
long feemed to me one of the chief things, that 
has hindered men from making any confider
able progrefs in this matter, that whereas glafs- 
velTels are generally much the moft proper to 
freeze liquors in, becaufe their tranlparency al
lows us to fee, what changes the cold m^kes in 
the liquors expofed to it; the way of freezing 
with fait and fnow, as it has been hitherto ufed, 
does almoft as little, as the common way of 
barely expofing veffels to the cold air in frofty 
weather, prevent the unfeafonable breaking of 
the glaffes. For in both thefe ways, the water 
or other liquor ufually beginning to freeze at 
the top, and it being the nature of glaciation, 
as we lhall fee anon, to diftend the water and 
aqueous liquors it hardens, it is ufually and na
turally confequent, that when the upper-cruft 
of ice is grown thick, and by reafon of the ex
panfion of the frozen liquor bears hard with its 
edges againft the fides of the glafs contiguous, 
to it, the included liquor, (that is by degrees* 
fucceffively turned into ice) requiring more 
room than before, and forcibly endeavouring 
to expand it felf every way, finds it lefs diffi
cult to burft the glafs, than lift up the ice; 
and confequently does the former, and there
by fpoils the experiment, before it be come to 
perfedlion, or have let us fee what nature would 
have done, jflhe had not been thus hindered 
in her work.

Vol. II.

ference to the fnow, will not do amils j nor 
do I ufually put fait to all the fnow at once, un
lefs in fome cafe, wherein I have a mind to 
freeze a liquor quickly, and make a fpeedy re- 
folution of the fnow and fait in order thereun
to. To which I lhall only add, that by the 
way abovementioned, I do upon particular oc
cafions make the expofed liquor freeze, not at 
the bottom or the top, but next to what fide 
of the glafs I pleafe, according to the exigen* 
cy of the experiment. But though it may fuf
fice to have hinted the fpeculative inference, 
that may be drawn from this way pf freezing 
liquors, it will be expedient to give explicitely 
this pradical advertifement concerning it j 
that whereas it feems to have been taken for 
granted, that fnow is neceffary in this artifice, 
and we our feives were for fome time led away 
with the reft by that fuppofition ; yet that is 
but a prefumption, and ought to Be removed, 
as one very prejudicial to thofe, that with us de
fign the profecuting experiments, in order to the 
Hijlory of Cold. For fnow is but feldom to 
be found on the ground in comparifon of ice, 
and being but a congeries of many fmall icicles, 
with much air intercepted among them, it is 
not {cateris Jariius} near fo durable, as the 
more intire body of folid ice. And yet we have 
found by frequent experience, that ice, well 
beaten in a mortar, will ferve our turn for ar
tificial glaciations, as well (if not in fome re- 
Ipeds better) as Ihow; and therefore in this 
Hijlory of Cold we indifferently prefcribe fnow
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might be in air, of the fame temper as to heat 
and cold; then perceiving the egg, that lay 
under water, to have obtained a thick cruft of. 
ice, we took it out; and having firft freed it 
from the ice, broke if, and found, ‘that fome 
part of the white was not yet freed from a 
pretty ftore of - little parcels of ice, but the 
reft of the white (which was much the greater 
part) and the yolk feemed to be much-what 
of the fame confiftence, as if the egg had not 
formerly been frozen ; whereas the other egg, 
that lay by upon the dry table, had not only 
its whole white frozen into a confiftent body, 
but the yolk it felf, though we faw no diftindt 
particles of ice in it, was grown fo hard, that it 
cut juft like the yolk of an egg over-boiled; 
and being cut quite through, lhewed us certain 
concentrical circles of fomewhat differing co
lours, with a fpeck much whiter than any ofchem 
in the middle of the yolk t which laft circum
ftances, whether they were accidental or no, 
further obfervation muft determine.]

Note,that though we have not found above 
once, that frozen eggs would fwiin, yet when 
we had broken fuch eggs, the frozen white 
would fwim, but not the yolk.

4. We afterwards repeated the experiment 
of laying two frozen eggs near together in the 
place above mentioned., the one under water, 
and the other out of it, till that put in wa
ter had got a thick icy cruft, and by breaking . 
of them both, prefently after one another,- 
were confirmed in the perfuafion, that frozen 
eggs will thaw by great odds {co;ter is paribus) 
fafter when immerfed in water, than when fur-
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and fait, or fait and ice, as the ingredients of 
our glaciating mixtures.’

TITLE VI.
Experiments and obfervations touching the pre- 

fervation and deJlruSion of (eggs, apples, and 
other) bodies by cold.

I. TT is a tradition common enough, though
I not here in England, yet among thofe, that 

have given us accounts of very cold countries, 
that if eggs or apples, being frozen, be thaw
ed near the fire, they will be thereby Ipoiled i 
but if they be immerfed in cold water, the in
ternal cold will be drawn out, as they fuppofe, 
by the external, and the frozen bodies will be 
harmlefly, though not fo quickly thawed. This 
tradition I thought fit to examine, not only be
caufe it may be doubted, whether it will fuc
ceed in our more temperate climate, and be
caufe I love not to^-ely upon traditions, when 
I have the opportunity to examine them {efpe
cially' if no one credible author affirms them 
upon his particular knowledge,) but alfo be- 

‘caufe I thought the experiment, if true, might 
be fo varied and made ufe of, as to become 
luqiferous enough, and afford* us divers phae- 
/lomena of cold, not fo eafy to be produced by 
the more known ways of experimenting. And 
accordingly having expofed fome of thefe bo
dies to a cold, that was judged fharp enough, 
we afterwards put them in water, but found 
not the event anfwer our expectations, no ice 
appearing to be generated: neverthelels we 
were not hereby fo difeouraged, as not to re
peat the experiment (which we judged to be ' rounded only with air. 
not unlikely) with more follicitoufnefs and ad- 5. [We likewife took a frozen egg, and 
vantage than before and having thereby from a fixed place fulpended it fo by a flender' 
brought it to fucceed, we afterwards made fe- I packthread, that it hung quite under water, 
veral trials of it with feveral diftinCh aims, but ■ —. . .
cannot now find any entry of divers of them. 
But thofe I have hitherto met with among my 
notes, I lhall fubjoin, as having in them fome 
particulars, that may afford ufeful hints to an 
inquirer into the hiftory and nature of cold. 
And I fhall fet down together, and that in 
this place (though it would not otherwife be 
the moft proper) thofe I have met with, be
caufe fome. circumftances of one or other of, 
them may be of ufe to us on feveral occafions in 
the prefcnt treatife.

2. [An egg weighing twelve drachms and 
one grain wrapt in a waxed paper (to keep it 
from the liquor of the thawing fnow) and frozen 
with fnow and fait, wanted four grains of that 
weight: put into a diffi of fairwater, there cruft- 
ed as much ice about the outfide, as made the egg 
and ice fifteen drachms and nine grains. The 
ice being taken off from the fhell, and the fhell 
very well dried, the egg was found to weigh 
twelve drachms and twelve grains j the egg 
being broken, was found almoft quite thawed; 
the egg frozen fwam in water; being thawed, it 
funk.]

3. [WE took two eggs ftrongly frozen, and 
In a room, where there was a good fire, wc pul 
one of them into a deep woixlen diffi full of 
Very cold water, and fet the other by it, upon 
a table about two yards from the fire, that they

without yet touching the veffel, that the water 
was in. This we did partly upon another de- 
Cgn, and partly to obferve, whether or no 
the ice would in this cafe be confiderably 
thicker or thinner againft the lower parts of 
the egg, as we formerly mentioned our feives 
to have obferved it to be very manifeftly at the 
lower parts of a glafs, which having ice and 
fait in it, was immerfed under water; but 
when we took out the egg, after we faw,*that 
its icy cafe had covered the packthread it was 
hung by, we found the cafe, upon breaking it, 
of a thicknefs uniform enough to keep us from' 
concluding any thing from this trial; fince, 
though there were a pretty deal of ice generated 

. at fo fmall a diftance from the cafe of the egg, 
that it feemed to owe its production to the lame 
caufe, yef, which was fomewhat odd, we did • 
not find, that tliis ice ftuck to that, which did 
yiimediately embrace the egg, though we had’ 
fome faint fufpicion, that the rudiments of it 
might have been very early parted from the 
egg, by fome little Ihalqng of the table, occa- 
fiorted by people’s pafling to and fro in the 
room.]

6, [We took fome pippins, and expofing 
them to freeze all night, and putting them 
the next morning into a bafon of very cold wa
ter {though in a warm room) they were not 
long there without being inclofed with cafes of
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ice of a confiderable thicknefs. Where note, 
J. That that part of a floating apple, that 
was immerfed under water, had a very much 
thicker coat than the other part, which remain
ed above it. 2. That the extant part feemed 
likewife to be harder than the immerfed. 3. 
That one of thefe pippins being purpofely left 
out of the bafon, but laid by it, feemed, upon 
cutting, to be harder and more frozen than 
thofe apples, which had been put into the water j 
which fcarce feemed to be at all harder, than 
ordinary pippins, that had never been fet to 
freeze, at leaft as to thofe parts of the apples, 
that were near the rind, and confequently near 
the ice. 4, That neither frozen pippins nor 
frozen eggs, notwithftanding their great power 
of turning part of the contiguous water- into 
ice, did appear to us to detain or congeal any 
of the roving vapours of the air, as ice or 
fnow included with fait in'glaffes is (as we 
have formerly obferved) accuftomed very re
markably to do.]

[7. W£ took eggs, and froze them with 
ice and fait, till the lhells of them were made 
to crack : then we took them out, and put one 
of them in milk, two of them in a wide drink- 
ing-glafs full of beer, and two more in a large 
glafs, wherein we covered them with fack, that 
was poured in till it reached much higher in 
the glafs than the eggs. But none of thefe 
trials produced, as we could perceive, one 
grain of ice,] And being defirous to fee, whe
ther the acid fait of vinegar, or the cold in a 
well-frozen egg, would have the chief opera
tion, if thofe two bodies were put together i 
I found upon trial, that the faline parts of the 
vinegar began to dilTolve the egg-fliell, as ap
peared by the much altered colour of it, but 
the cold of the ice in the eggs was not able to 
freeze any part of the water or phlegm of the 
vinegar.

8. We had alfo thoughts of trying, whether 
or no pieces of iron of Ipveral fhapes and big- 
nefles, being for divers days and nights ex- 
pofed to the freezing air, and afterwards im- 
merfed in water, would produce any ice, as 
frozen eggs and apples do. For the brittlenefs 
of the laths of ftone-bows in Iharp frofts, toge
ther with other obfervations elfewhere men
tioned, feem to argue, that (to ufe a popular 
phrafe) the froft does alfo get into thefe bodies. 
And 1 have been, affured by one, whom the 
trials I had made with eggs and apples, in
vited me to confult, that a great cheefe he im
merfed in water in a cold country, was pre
fently covered over with ice. But though, as 1 faid, I had thoughts of making the above- 
mentioned trials, yet for want of a froft fuffi
ciently durable, I was not able to effed what 
I defigned. But thus much I tried, that though I kept good lumps of iron, and, as I remem
ber, of other metals, befides pieces of glafs, 
a^d a ftone or two of a convenient fize, in 
fnow or fait, I know not how much longer, 
than would havefufficed to make eggs or apples, 
or fuch kind of things, fit to produce ftore of 
ice in water, upon their being thawed there
in i yet we could not find, that upon the im- 
uaerfing the feveral newly named mineral bo-
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dies, there was the leaft ice produced in the 
cold water, where we kept them covered. I 
muft not, neverthelefs, omit to make fome men
tion of that, whichlately feemed to happen at the 
door of our own laboratory, (refpeding the 
north eaft) where fome glaffes, newly brought 
from the fhop, and not imployed, lying in a 
bafket, as they poured water into one of them 
to rince it, part of it was prefently turned into 
ice, whilft one of my domefticlts held it in his 
hand; who coming prefently to fhew it me, I 
fufpeded the ice might have come from, or ra
ther with the water, that was poured into the 
glafs, but upon inquiring was affured of the 
contrary.

9. But here I muft not omit another trial 
relating to the former experiments, which may 
feem fomewhat odd, if its event prove con- 
ftantly the fame, as when we tried it. For 
after thefe and divers other experiments made 
with frozen eggs and apples, wc thought it 
might be worth the examining, whether or no 
ice and the liquors of thefe concretes would 
produce the like effeds, as frozen eggs ahd 
apples. And becaufe it is ufually an eafier way 
than that, which is more common, of bringing 
bodies, whofe degree of cold is more languid, 
to freeze water, to include them with ice or 
fnow in a fingle phial, and fo put them upon 
ading only upon the minute, and eafily con
gealable vapours, that wander in the aif ; we 
took that courfe in the trials we are mention
ing: whofe fuccefs is thus briefly fet down in 
one of our notes. .

[10. Ice and juice of pippins, wellfhaken 
together in a fingle phial, produced abundance 
of dew i but we could not fatisfy ourfelves, that 
it produced any ice.]

[it. Also ice and the white of an egg, 
moderately beaten into a liquot, were tried, 
with juft the like fuccefs j but thefe trials hav
ing fcarce been made above once, and at moft 
but twice, are to be repeated.]

12. As for what is laid, that eggs and apples 
thawed in the water are better preferved 
than thawed by the fire’s fide j we tried it in 
pippins, (for in eggs the experiment is not fo 
eafily and quickly made) and, as far as we could 
difcern, found it true, and Ibmewhat wondered 
to fee, how foon, and how much {)utrefadion 
was induced into thofe loofely contexed bodies 
by an overhafty thawing.

13. I f we may believe the relations of navi
gators, and others of good credit, (of one or 
two of whom I had the opportunity to make 
Inquiry) there may be good ufe made of what 
happens in the different ways of thawing eggs 
and apples, by applying the obfervation to o- 
ther bodies, and even to men, that happen to 
be dangeroufly nipped by exceffive cold. For 
it is a known obfervation among thofe, that 
have inhabited or vifited the northern climates, 
that if thofe, whofe hands or feet, or faces 
happen to be frozen, approach them too near 
or haftily to the fire, they are in danger of 
lofing, or at leaft much prgudicing the over- 
haftily thawed parts. * Upon divers of us, 
(lays Captein James^ Ipcaking of his compa
nions) * had the cold raifed bikers as big as
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* walnuts. This we imagined to come, by
* reafon that they cam^ too haftily to the fire.* 
And therefore they, that are more careful to be 
fafely than qujckly delivered from the painful 
cold, are wont, before they come near the fire.

Tfe Exp ER iment.al History
hinted in tranfitu the hopefulnefi of its prov
ing luciferous.

16. But I remember, that the title of this 
feftion promifes fomething concerning the pre
fervation and deftrudion of other inanimate 

whether it be open or in ftoves, either well to. bodies, as well as eggs and apples,*by cold ; 
wafli their hands, or other frozen parts, in very 
cold water, or elfe to rub them well with Ciow 
it felf. And this brings into my mind, that 
I fometimes endeavoured to find by trial, what 
beef long expofed to freeze and differingly 
thawed would teach me, by way of confirma
tion of this tradition •, but being then obliged 
to unfeafonable removes from the place, where 
I made my trials, they did not for that reafon 
afford me the fatisfaftion I defired ; but meet
ing with an intelligent perfon, that had been 
an houfekeeper in Mufeovy^ and enquiring of 
him, whether he had obferved any thing about 
this matter, he told me, that having once had 
two very large cheefes frozen, he thawed one 
of them into water, and the other in a ftove, 
but found, that thawing in water was much the 
better way of the two. And I was well pleaf
ed to be anfwered by him, that the cheefe, 
thawed in water, did foon acquire therein a 
cruft of ice.

14. But more memorable is that relation, 
which I remember I have read in the experi
enced chirurgeon Fabricius HUdanus's treatifo 
of Gangrenes^ where he relates from credible 
teftimony, how the whole body of a man was 
fuccefsfully thawed, and, which is more ftrange, 
cafed all over with ice, by being handled as 
our eggs and .apples were. His own words, 
becaufe the narrative may prove of fome ufe, 
I ftiall fubjoin,and they are thefe: Narravit 
mihi vir quidam nobilis fide dignus^ fe^ cum 
eas regiones peragraret^ incidiffe aliquando in 

^^^hfciloViatorem fecundiim viam frigore rigidum^ ac fene 
'Ghaf. 10. moriuiimy ■ quem plauftro fuo impojitum, cum 

deduxiftet in diverforium, hofpes ilfico demerjit in 
frigidam, quofabio undequaque ita erupit gelu, 
ut ipfius corpus glacie^ feu ferreo thorace con- 
teblum confpiceretur. Fum quoque propinatum 
illi ajebat cyathum ampliorem hydromelitis, quo^ 
Uli feu potu ordinario utuntur^ addito pulvere 
cinnamomit caryophillorum^ macis^ unde fudor 
in leblo provocatus eft j atque ita agrum ad fe 
rediifte amijfis duntaxat manuum pedum ex
tremis articuUs. Hine intelligimus banc metbo- 
dum fanandi congelatos veram ac tutam effe, ac 
earn etiam probat fummus philofopbus^ qui regio
nes Ulas frequentavit^ &c.

r 15. THECxperimentdelivered at the begin
ning of this title, (of fpeedily producing ice 
on the outfide of frozen eggs and apples, by 
irtimerfing them in cold water) I take to be one 
of the two or three moft illuftrious, I have 
hitherto met with about congelation •, and as 
likely as any to affift us to inveftigate the caufes 
of it. But though the phaenomena feem very 
favourable to their hypothefis, that fuppofe con
gelation to be effefted by the ingrefs of frigo
rifick atoms into the water or other bodies to 
be congealed ; yet (for fome reafons) I fhall 
not here offer to draw any fpeculative inference 
from the experiment, contenting my felf to 
have here, and at the beginning of this feftion.

but as that intimated promife makes the laft 
part of the title, fo what I have to deliven on 
this fubjed muft not be expeded to be other 
than the laft part of this fedion. And indeed 
to be able to add much to that little, which is 
generally known about this fubjed, I fliould 
either have lived in colder climates than, ours, 
or have had, which I had not, the opportunity 
of making experiments, that require length of 
time. And therefore I fhall only propofe a 
general confideration about this matter, and 
fubjoin a few of the chief obfervations 1 have 
met with in navigators or others about it. That 
then, which I would premife in general, is only 
this ; that whether bodies be frozen by the in~ 
grcfs of frigorifick atoms, which by their in
truding in fwarms can fcarce avoid difcompof- 
ing the texture of the body ; or whether it 
be made by the recefs of fome matter, that did, 

^before congelation, more ftrongly agitate its 
parts i which way foever, I fay, freezing is ef- 
feded, it is manifeft, that the nature of a frozen 
body is, at leaft. for the time, much altered ; 
and therefore we thought fit to place it among 
our general articles of inquiry about cold, what 
the effeds of it may be as to the confervation or 
deftrudion of the texture of bodies. But as , 
for the duly profecuting this inquiry, we do, as 
we lately intimated, want the time and conve- 
niency, we judge needful for fuch a work ; the 
matter feeming to require, that it be watchfully 
and confiderately managed, and that both the 
nature of particular bodies, and the differing de- 
grees of cold, and the differing times, wherein 
the condition of the expofed body is eftimated, 
be taken into confideration. For we find, that 
a moderate degree oP^old preferves many 
bodies, arid that glaciation deftroys, or at leaft 
prejudices moft others (probably by diftom- 
pofing or vitiating their texture) when they 
come to be thawed, though whilft the froft is 
in them, it keep almoft all bodies from dif- 
clofing any putrefaftion.

17. This being the general confideration I. 
intended to propofe, it remains, that 1 add out 
of credible writers, or other relaters, fome ob
fervations to illuftrate and confirm the chief 
particulars comprehended in it.

■ Atro firft, that a moderate degree of cold 
conduces much to ’the prefervation of the 
greateft |)art of inanimate bodies, is a thing 
vulgarly taken notice of and acknowledged. 
And I do not readily remember any inftances, 
that manifeft, that any degree of cold, though 
more than moderate, provided it fall fliort of 
freezing the bodies expofed to it, does fpoil 
them. Regii Mutinenfes (fays the induftriousfiar- BaetMd 
thotinus^ nivem hoc finear£le compa^iam fervant 
in cellts nivariis^ in quibus fervente aft ate vidif^' 
Carnes maStatorum animalium a futredine diu fe 
confervaffe. The next thing I ftiall mention to 
Our prefent purpofe, is a memorable paffage in 
captain James's voyage; which fliews, that fo 
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artificial way of prefervation, be kept untainted 
by the bare coldnefs of the air. Of bodies laft- 
ing long unputrified in ice, navigators and 
others have afforded us feveral inftances j but 
we will mention two, becaufe they contain 
fomething more remarkable than the reft. The 
one is thus delivered by Bartholinus: Barthol,
dutn, corpora occiforum hyeme eodem po/itu, ea~ 
demque figurd permanere rigidd, qua ante eadeni^*^’^' ’’ 
deprehenfa font. Vifum id extra urbem nojlram, 
quum II Feb. 1659. oppugnantes bojles repel
ler ent ur, magnaqueJirage oc cumber ent: alii enim 
rigidi iratum vultum ojlendebant, alii oculos ela- 
tos, alii ore diduSo ringentes, alii brachiis ex- 
tenfis gladium minari, alii alio fitu projlrati ja- 
cebant, Imo ex mari gelato, primo vere refo- 
luto, eques equo fuo infidens integer emer/it, ne- 
Jcio quid manibus tenens. The other inftance
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great a degree of cold, as may be fuppofed to 
have reigned in his fhip, that was frozen up all 
the winter in one of the coldeft regions of the 
world, was not great enough to fpoil the meat 
and drink,,that had laid all that time under 
water, becaufe it feems by the ftory, that they 
were not aefually frozen -, the words of his 

-4. journal are thefe : “ By the ninth of May 
we were come to, and got up our five bar
rels of beef and pork, and had four butts of 
beer, and one of cyder, which God had pre- 
feived for us : it had lain under water all 
the winter; yet we could not perceive, that 
it was any thing the worfe.” Which is the

more remarkable, becaufe of what we fhall 
note by and by, both out of other books, and 
even out of this, about what became of a ftrong
er liquor than beer, once brought to glacia
tion ; and it feems our navigator found cold, * is afforded us by captain James'^ Journal, and 

is by him thus delivered; '• In the evening^
(of the I Sth of May) the mafter of our fhip, 
after burial returned aboard fhip, and look- traveb, 
ing about her, difeovered fome part of ourf- 
gunner under the gun-room ports. This 
man we had committed to fea at a good 
diftance from the fhip, and in deep water 
near fix months before. The 19th in the 
morning I fent men to dig him out, he was 
faft in the ice, his head downwards, and 
his heel upwards, for he had but one leg j 
and the plaifter was as yet at his wound : 
in the afternoon they digged him clear out, 
after all which time he was as free from 
noifomenefs,as when we firft committed him 
to fea. This alteration had the ice and 
water and time only wrought on him, that 
his flefh would flip up and down upon his 
bones like a glove on a man’s hand.” But 

there is one pertinent particular more, which, 
if it be ftridly true, is fo Very remarkable, that 
I cannot on this occafion forbear to annex it; 
which is. That according fo the relation of 
the merchants of' Copenhagen, that returned 
thither from Spitzberg, a place in Greenland, 
the extreme cold will there fuffer nothing to 
putrify and corrupt, infomuch that buried bo- de ni'- 
dies are preferved thirty years intire and invio-vZ^, c. 12. 
fated by any rottennefs.

2’1. Thirdly, though whilft bodies con
tinue frozen, the cold (as may be fuppofed) 
by arrefting the infenfible particles, from w'hofe 
tumultuary motions, and diforderly avolations 
corruption is wont to proceed, may keep the 
ill operations of cold upon the violated tex
tures of bodies from appearing; yet when 
once that impediment is removed, divers bodies 
make hafte to difcover, that their texture W’as 
difeompofed, if not quite vitiated by the ex- 
celfive cold. I might alledge on this occafion, 
that I have fhewn divers ingenious men by an 
experiment that I have taught in another * trea
tife, that the change produced in the textures 
of fome bodies by glaciation, may be made£^^^“j^'ft 
manifeft even to the fight. For by freezi.ngph:ic>ii~ 
an ox’s eye, the cryftaLine humour, which in 
its natural ftate is tranfparent enough, to de
ferve its name of cryftailine, though not fluid 
enough to deferve the name of humour, loft 
with its former texture all its diajihaneiry, an.i 

A a a a being

if extremely intended, fo dcrtruflive a. thing, 
that he thought fit to take notice in his jour- 

P/rff '9 nal, that even a cable having lain under the ice 
all the winter, was not in ‘Jane found a jot 
the worfe.

18. And it feems byapafiage mSimlerus'sac- 
count ofthezfj^A that even intire bodies may be* 
very long preferved by fnow, and, as far as I can 
guefs by tiie ftory. Without glaciation. Refert 

Ktriho. de (fays Bariholintis, fpeaking of him) Rhetis 
j^^urifw'iiisapud Rinwaldios, nivium e monie rumtium moles 

'9 fpRam proc er as abietes dejeciffe ; accidijfe
etiam Helvetia militia per Alpes iter faciente., ut 

■6o homines plures eadem nivis conglabatione 
epprimcrentur. Hoc igitur nivium tumulo fepulti, 
ad temples <ejtatis delitefcunt, quo folutd nonnibil 
nive decidua, corpora mortua inviolata patent, Ji 
ab a -iicic, vel tranfeuntibus quarantur. Vidimus 
ipfi trijle hoc fpebtaculim, &cc.

Secondly, I could alledge many in
ftances to fiiew, that many, if not moft inani
mate bodies, (I fiy inanimate, becaufe of the 
gangrenes and fphacelations that often rob living 
men of frozen toes, nofes, and fometimes other 
parts) if they be aftually frozen, will not dif- 
clole any pu tri faction, whilft they continue in 
that ftate. Nor is this much to be wondered 
at, fince whether he will fuppofe, that in gla
ciation the moift and fluid parts are wedged 
in by intruding fwarms of frigorifick atoms, 
or that thofe reftlefs praticles, that were wont 
to keep the body fluid or foft, are called forth 
of it, be the caufe of glaciation ; which foever 
of thefe two ways we pitch upon, we muft in 
frozen bodies conceive an unwonted reft to 
be produced of thofe moveable particles, whofe 
internal commotions, and diforderly coalitions 
and avolations, are cither the caufes or the 
neceffary concomitants of corruption.

, 20. On this occafion I remember, that meet
ing with a knowing man, whofe affairs flop
ped him during the winter upon the coafts* 

. of Sweden and Henmark, being defirous to learn 
of him, how long they could in thofe colder 
climates preferve in winter dead bodies un
buried, and yet uncorrupted, he told me, he 
Jiad opportunity to obferve, that though the 
froft laded, as it ufually did in that feafon, 
three or four months together, or longer, the 
bodies might without any embalming, or other 
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being cut in two with a- ftiarp knife, appeared 
quite throughout very white. But for con
firmation of this I fhall rather add, that I re
member, that the perfon formerly mentioned, 
that had made trial of the two cheefes, con- 
feffed to me, That, though that, which had been 
thawed in cold water, was very much the lefs 
fpoiled, yet they were both of them manifeft- 
Jy impaired (and the other of them was fo in 
its very coniiftence) by the froft, though the 
bulk of the cheefes was very confiderable, and 
though t icy vere both of them, of a more than 
ordinarily good and durable fort.

22. The next thing I fhall alledge to this 
purpofe, is the obfervation of the Hollanders, 
even by fuch a degree of cold as they met with 
in Hova Zembla, before the middle of Qdtober, 
at which time their ftrong beer, by being part
ly frozen, had its texture fo vitiated, that the 
reunion of its unfrozen to its thawed parts 
could not reftore any thing near fuch a fpi- 

Pnrcli. rituous liquor, as it was before.
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. “ We were
forced (lays Gerat de Veer, that wrote the 
ftory) to melt the beer, for there was fcarce 
any unfrozen beer in the barrel, but in that 
thick yeaft, that was unfrozen, lay the 
ftrength of the beer, fo that it was too 
ftrong to drink alone ; and that which was 
frozen tafted like water, and being melted, ’ of the frozen ground, 
we mixed one i^iththe other, ,and fo drank 
it, but it had neither ftrength nor tafte.’* 

And in the next month’s journal he tells us, 
that their beft beer was for the moft part 
wholly without ftrength, fo that it had no fa
vour at all. But a more remarkable inftance 
to our prefent purpofe is afforded us by our 
countryman captain James, becaufe it mani- 
fefts the cold to have the fame effect upon a 
much ftronger and more fpirituous liquor. “ I
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tion the fame quantity of thofe atftuai fubftances, 
as if the hartftiorn had not been frozen ac 
all. But I had alfo thoughts to try, whether 
the eledlrical faculty of amber; (both the natu
ral, and that faftitious imitation ,.of it I elfe
where teach) and whether the attradlive or di- 
redtive virtue ofloadftones, elpecially very weak 
ones, would be either impaired, or, any ways 
altered by being very Jong expofed to the in- 
tenfeft degrees of cold within my power of pro
ducing. . But to have named fuch extravagan
cies, is that, which I think enough, and others 
I fear may think too much.

25. Yet fome few things I lhall fubjoin on 
this occafion, becaufe it will add fomewhat 
not impertinent to the defign of this treatife 
(which is to deliver the phasnomena of cold) 
as well as countenance what I have been pro
pofing; and thofe things are, that I can by 
very credible teftimony make it appear, that 
an intenfe cold may have a greater opicration 
upon the texture even of folid and durable 
bodies, than- we in this temperate climate are 
commonly aware of. I lhall not urge, that 
even here in England it is generally believed; 
that men’s bones are more apt to break upon 
falls in frofty, than in other weather, becaufe 
that may poffibly be imputed to the hardnefs

Nor, that I.remember, 
when I was wont to make ufe of ftone-bows, 
I found it a common obfervation, that in frofty 
weather the laths, though of fteel, would, by • 
the cold, be made fo brittle, that unlefs extra
ordinary care were had of them, or fome ex
pedients were ufed about them, they would 
be apt to break. Nor yet, that an ingenious 
overfeer of great buildings has informed me, 
that thofe that deal in timber and other wood, 
find it much more eafy to be cleft in hard 
frofts, than in ordinary weather. Thefe and 
the like inftances I do, as I was intimating, 
forbear to urge, becaufe thefe effedls of cold 
are much inferiour to thofe that have been met 
with in tnore intemperate regions.

26. And to begin with its operation upon 
what we were laft treating of, wood. Of 
Charleton-\f[mdi, captain Jaynes has this paf
fage about the timber, they employed upon 
their works : ‘ The boys (fay he) with cuttie- Pog. 67. 
* axes muft cut boughs for the carpenter; 
‘ for every piece of timber, that he did work, 
‘ muft firft be thawed in the fire.* And a little 
before, he tells us, that even when they found 
‘ a ftandifig tree, they muft make a fire to 
‘ it to thaw it, otherwife it could not be cut.*

27. And I remember, that two feveral per
fons, both of them fcholars, and ftrangers to 
one another, that had occafion to travel as far as 
Mofcow, affured me, that they divers times ob-

‘ ferved in extreme frofts, that the timber-work 
• (whether the boards or the beams) of fome 
houfes, which, according to the cuftom of that 
country, were made of wood, and perhaps, - 
no/ well feafoned, would, by the operation of 
the cold, be made to crack in divers places, 
with a noife, which was furprizing enough to 
them, efpecially in the night.

28. I Remember alfo, that a phyfician, 
who lived for fome years in one of the coldeft 
plantations of the PTeJl’Indies, related to me,

that

ever doubted (fays he in his journal) that wii 
Ihould be weakeft in fpring, and therefore 
had I referved a tun of Meant wine unto 
this time. Of this, by putting feven parts 
of water to one of wine, we made fome 
weak beverage, which (by reafon that the 
wine by being frozen, had loft his virtue) 
was little better than water.’’
23. And I remember, that a learned man, 

whom I alked fome queftions concerning this 
matter, told me, that in a northern country, 
lefs cold than Mufeovy, he had obferved, 
that beef having been very long frozen, when 
it came afterwards to be eaten, was almoft in- 
fipid ; and being boiled, afforded a broth little 
better than common water.

24. If I had not wanted opportunity, I 
Ihould here fubjoin an account of fome trials, 
for which I made provifion, as thinking them 
not abfolutely unworthy the making, though 
extravagant enough not to be likely to fuc
ceed. For I had a mind to try, not only whe
ther fome pldnts, and other medicinal things, 
whofe Ipecifick virtues I was acquainted with, 
would lofe their peculiar qualities by being 
throughly congealed, and (feveral ways) thaw
ed i arid whether thawed hartftiorn, of which 
the quantity of fait and faline Ipirit of fuch a 
determinate ftrength ftiould beforehand be tried 
by diftillation, would, after having been long 
congealed, yield by the fame way of diftilla-

I

    
 



Tit. 6.
that he had obferved the bricks, he had em
ployed about building, to be very apt to be 
fpoiled by the long and vehement frofts of the 
winters there j where he likewife faid, that it 
was a uftial thing for the houfes builded of 
brick, to decay in fewer years by far, than here 
in England; which he laid was generally, and, 
as he thought, truly imputed to the exceflive 
cold, which -made the bricks apt to crumble, 
and moulder away. But though I dare not lay 
much weighton this oblervation, unlefs I knew, 
whether the bricks were fufficiently burned, 
and free from pebbles, calcinable by the heat 
that burned the bricks yet we muft not deny, 
that extreme colds. may be able to ffiatter or 
difiblve the texture of as clofeand folid bodies 
as bi icks, efpecially if the aqueous moifture be 
not fufficiently driven away ; if we will admit, 
what I remember I have mentioned in another 
treatife, out of a very learned and credible au
thor, of tire power, that a freezing degree of 
cold has had to break even folid marble. And 
much lefs ffiall v/e doubt the poffibility of what 
the phyfician related, if we will not rejeift the' cold, as that of the Hollanders, or of caprain 
teftimony of the learned Olaus Wormius^ ac- ’ ' ................ ..
cording to which, inftruments made even of 
fo hard a metal as brafs are not privileged 
from the deftruftive operations of fome de
grees of cold. For, Ex arefabia opera (fays 
he in his curious Mufaum} ‘vi frigoris quando-

SeA. 5. rumpuntur, q^uod tamen pauci credunt, id 
pag. 122. tamen expertus ejt Eratofihenes, nofirasfohan- 

nes Munckius in diffiLillin:o fuoitinert^ (luo per 
freium Chrijiianum tranfitum in mare ^ujtrale in
venire molicbatur. To which, perhaps moft
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he told me, that the tradition (mentioned a- 
bove, touching the fafeft way of thawing) is in 
Mufeovy generally* received; and that it is ufual 
for men, that have their cheeks and nofts fro
zen, to rub them well with fnow, and efcape 
unharmed ; whereas if they go immediately in
to their ftoves, they often lofe the tops of their 
nofes, and introduce into their cheeks a kind 
of paralytick diftemper, or benumbednefi, 
that they cannot get rid of in many months.

And having alfo inquired of the fame in
genious perfon, whether wine frozen, and then 
permitted to thaw, till the unfrozen liquor 
had quite refolved the ice, was not thereby 
Ipoiled by having its texture vitiated, he an
fwered, that in very ftrong claret-wine he found 
the colour foarce at all deftroyed, nor the li
quor otherv^ife much impaired; but that in 
weaker claret-wine the colour was fpoiled, and 
the liquor was otherwife much the w-orfe. But 
note, that in the French wine there remained a 
third part or more unfrozen, fo that it feems 
not to have been expofed to near fo extreme a

fames; and that phyfician likewife told me, 
that of fome very ftrong beer, that he had in 
great part frozen, the ice had fome tafte of the 
hops, but was difpirited like phlegm.

Having inquired how' long dead bodies 
would keep, he told me, that if they were 
thoroughly frozen, they would be preferved 
incorrupted till the thaw, though that perhaps 
might not happen within four or five months 
'after the death of che man. He added, that 
he had the venifon of elks fent him unfalted, 

writers would, if they met withit, add this and yet untainted, out of Siberia, {which is 
paffage out of the Dutch-mens voyage to Nova 
Zembla‘ The 20th (of Obdober} it was calm

*
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feems to prove, that extreme cold may break 
even iron it felf, and though poffibly fuch an 
affirmation might'in the general not be errone
ous, yet I ffiall forbear to draw that inference 
from this paffage, becaufe I fufpedt, that fince 
the irons, that were broken, were hoops, and 
fince it feems probable by the ftory, that there 
were barrels not hooped with iron broken al
fo by the fame froft; the breaking of the hoops 
^ay have been the effedt, not of the violence 
of the cold, as acting immediately upon the 
iron, but of the liquor in the veffels, which 
being, by tiie cold that froze if, turned into 
ice, was fo forcibly expanded, as to bur ft 

-whatever oppofed its dilatation, according to 
what we ffiall have occafion in its due place 
more fully to deliver.

An Appendix to the Nltb title.

Inquiring of the formerly mentioned phy
fician to the Ruffian emperor, what expe

rience teaches about fome of the matters treated 
of in this (fixth) title, in thofe cold climates, 
where the effects of freezing are more notable j

funffiiny weather, and then again we faw 
the fea open, at which time we went on 
board, to fetch the reft of our beer out of 
the fllip, where we found fome of the bar
rels frozen in pieces, and the iron hoops, that 
were upon the jofam barrels, were alfo fro
zen in pieces.* But though this teftimony

fome hundreds of leagues diftant from Alofcow;) 
and that beef and other flefh well frozen, would 
keep unput rifled for a very long time. And 
whenlafked, whether the freezing did not im- ’ 
pair it, he anfwered, that with long keeping 
it congealed, it will grow very dry and be 
impaired in tafte, and will not make fo good 
broth as meat that was never frozen. And he 
further told me, that in cafe frozen meat were 
leifurely thawed, it would be far the lefs im
paired,and might be well roafted; but if before 
it was thawed, it were laid down to the fire, 
it would not ever be well roafted,anfl would eat 
very fcurvily : and though a ftioulder of mut
ton, for inftance, were kept very many hours 
turning before the fire, yet it would continue: 
raw in the middle.

Having inquired about the rubbing bodies 
with fnow to unfreeze them, be told me (agree
able to what I noted him to have faid above) 
that he had feen feveral perfons, that had been 
frozen, and that when a man is told, that he 
is frozen, and having afked whereabouts (for 
the party himfelf ufually knows it nor) is in
formed, that it is in this, or th^i place, which 
is commonly the nofe or the upper part of the 
cheek, or perhaps the rip of the ear ; he ufually 
rubs the part very well with fnow, and lets it 
thaw by degrees ; elfe, if without that prepa
ration he fliould go immediately into the ftove, 
he would be in danger to lofe his iiofe, or other 
frozen part. The dodor added, that they 
ufe to rub the frozen meat and fifti with fnow, 
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and that he once examined a man, who in his 
youth had been frozen all over, and informed 
the doctor, that having had occafion in a jour
ney to quit his fled for a while, and do fome 
exercife,, that had almoft made him fweat, be
ing carelefs of himfelf, when he returned to the 
fled again, he was frozen all over, and had fo 
died, had not the company by accident taken 
notice of him, and by rubbing him over with 
fnow, and by the ufe of the like means reco
vered him again j but he told the doftor, that 
by this whole accident he was put to no pain, 
fave that .when he came to himfelf again, he 
felt fuch a pricking all his body over, as men 
are wont to find in an arm or leg benumbed, 
by having been long leaned upon.

When I alked, whether the Iharpnefs of the 
cold did not work upon, the ftones, he anfwer
ed, that as to flints he could not tell j but as to 
other ftones, and fuch as are oftentimes ufed 
for building, the violence of the cold made 
them frequently moulder into duft. And to 
fatisfy my curiofity about the effeft of cold 
upon w’ood, he told me, that he had very of
ten in the night, efpecially when their keen 
frofts were unaccompanied with fnow, heard 
the trees cleave and crack with very great and 
fometimes frightful noifes •, and that the out
fide of the fir-trees, that were laid upon one 
another in their buildings, and was expofed 
to the air, would do the like j and that he had 
often feen the gaping clefts fometimes wide e- 
nough to put in his fingers, which would re
main in tne trees, and in the fir-wood, till 
the thaw, after which they would pretty well 
clofe of themfelves.

TITLE VII.
Experiments touching the expanfion of water, 

a?td aiiueous liq^uors, by freezing.

I. A T water and other liquors are con-
1 denfed by cold, and fo much the more 

condenfed, by how much the greater the de
gree of cold is that condenfes them, has been 
for many ages generally taught by the fchools, 
and taken for granted among men, till of late 
fome more fpeculative than the reft, have call
ed it in queftion upon the account of the levi
ty of ice; fince which, I have met with two 
modern writers, that have incidentally endea
voured to prove, that ice is water, not conden
fed, but ratified by the intumefcence of wa
ter expofed to freezing in veffels fitly fliaped.

These atternpts of thefe learned men put
ting me in mind of what I had tried to this 
purpofe, W’hen I was fcarce more than a boy, 
invited me to confider, that by the ufual ways 
of glaciation, fuch as thefe ingenious men erri- 
ployed, the experiment is wont to meet with 
a difafter, by the breaking of the glaffes, 
which not only makes the event liable to fome 
objeftions of theirs, that befriend the common 
opinion, but (which is more confiderable) 
hinders them from judging what this expan
fion of water, that is made by freezing, may 
amount to. Wherefore we will now fet down 
what we have done to afcertain (and yet limit) 
the experiment, as alfo to advance it further.
• 1
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2. Whereas then thefe two learned men,t^ich'olms 

we have been mentioning, do fo expofe the wa-
C J-*-' Melchi~\ter to freeze, that it is turned into ice at thej,.^,^^^^ 

top as foon as elfewhere ; the inconveniences of 
which way, we have already noted; we, by 
freezing the water, as we have formerly taught 
from the bottom upwards, can eafily preferve 
our glaffes intire, and yet turn the whole con
tained water into ice : fo that if according to 
this way you fo place a bolt-head or a glafs- 
egg, in whofe cavity the water afcends to the 
height of an inch, or thereabouts, within the 
ftem or fhank, in a mixture of ice, or fnow 
and fait, as that the water is firft turned into 
ice at the bottom and fides, and not till the 
very laft at the top, you fhall manifeftly fee, 
that the ice will reach a good way higher in the 
neck, than the fluid water did, and that upon 
a gentle thaw of the ice, the water it returns , 
to, will reft at the fame height in the ftem, to 
which it reached, before it was expofed to be 
frozen.

3. We- have likewife ufed other ways un- 
Ipoken of by the lately mentioned writers, to 
evince, that water is expanded by being fro
zen J as firft, that we took a ftrong earthen 
veffel of a cylindrical form, and filling it with 
water to a certain height, we expoled it un- 
ftopped, both to the open air in frofty nights, 
and to the operation of fnow and fait, and 
found that the ice did manifeftly reach higher 
than the water did, before it was congealed.

Be si DES, if a hollow pipe or cylinder, made 
of fome compaft matter, be flopped' at one 
end with wax, or fome things elfe, which it 
may be more eafy to drive out,. than to burfl 
the cylinder j and if at the other end it be filled 
with water, and that orifice alfo be flopped 
after the fame manner j this pipe, fufpended in 
a fufficiently cold air will have the included 
water frozen, and by that change, if the ex
periment have been rightly made, the water 
will upon Congelation take up fo much more 
room thah it did before, that the above-men
tioned floppies, or at leaftone of them, will 
be thruft out, and there will be produced a 
rod of ice a good deal longer than the pipe, ac 
each of whofe ends (or at leaft at one of them) 
a cylindrical piece of ice of a pretty length 
may be broken off, without meddling with the 
pipe, or the ice that fills it.

Divers other ways of proving the fame truth 
might be here alledged, but that, though thefe 
were not, as they are, fufficient, the matter 
would yet oe abundantly confirmed by divers 
of the experiments, that will here and there 
come in more opportunely in the following pare 
of this treAtife.

4. But here it will not be altogether imper
tinent or unfeafonable to take notice, that not 

•only thofe fchool-philofophers, who have con- 
fidcred the breaking of well-ftopt glaffes in 
fro^ry weather, (an accident but too frequent 
in apothecaries Ihops, and laboratories) but 
divers modern virtuofi, are wont to afcribe the 
phaenomenon to this, that -the cold of the ex
ternal air, contrafting the air and liquor with
in, the ambient air muft break the fides of 
the glafs to fill that fpace, which being de

ferted

    
 



Tit. 7
■ ferted upon the condenfation of the included 
air, the liquor would otherwife leave a vacuum 
abhorred by nature; and even thofe few mo
derns, that are loth to afcribe this phaenome- 
non to nature’s abhorrency of a vacuum, ei
ther not being acquainted with the weight of 
the air, know not what probable account to 
give of itj or if they acknowledge that weight, 
arc wont to afcribe it to that, and to the great 
contraftion of the internal air, made by the 
cold of the external.

5. But as for the Peripateticks, the above- 
mentioned experiments fufficiently evince, that 
in many cafes, it is not the Ihrinking, but the 
expanfion of the liquors contained in the ftopt 
vclTels, that occafions their burftingi and there
fore in thefe cafes, we need not, nor cannot fly 
to I know not what fu^a vacui for an account of 
the phasnomenon. And whereas it may be ob- 
jefted, that even glaffes not half full of diftilled 
waters, if they be exaftly ftopt, are often broken 
in apothecaries fhops: I anfwer, That neither 
in this cafe do I fee any need of having any re- 
courfe, either to the/»ftf or to the weight
of external air j for even here the expanfion 
of the freezing liquor may ferve the turn; for in 
fuch inartificial glaciations the liquor begins to 
freeze at the top, and the ice there generated, 
faftening it felf (as on other occafions we de
clare) very ftrongly to the fides of the glaffes, 
contiguous to its edge, as the liquor freezes

verthelefs find, that any one of the three was 
at all broken or cracked; fo that in cafe the 
included air were condenfed into a leffer room, 
the fpace it deferted may be concluded empty, 
or elfe it will hardly appear, what neceffity 
there can be, that nature fhould break, as the 
Peripateticks pretend, very much ftronger glaffes 
in apothecaries fhops, to prevent a vacuum,

8. Having lhewn, that water it felf ac
quires a confiderable expanfion by cold, we will 
next fhew, that aqueous bodies, or thofe that 
abound with waterifh parts, do divers, if not 
all of them, the like.

W E took eggs, and expofing them to a 
fufficient degree of cold, we obferved, that 
when the contained liquors were turned into 
ice, they burft the fhells afunder; fo that divers 
gaping cracks were to be feen in them, as long 
as they continued frozen.

9. Mii,K,urine,Rhenifh-wine, and good fpi- 
rjt of wine, being fet to freeze in diftindl: glals 
eggs, neither of the three former liquors was 
obferved to fubfide before it began to rife. 
The event in fum was, that the urine was 
miKh longer, than cither of the two other li
quors, before it began to fwell, but rofe to a
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nough to fence it from the preflure of the ex
ternal air, we conjedlured; that the bare weight 
of the outward air, added to the refrigeration 
of the included air, would not be fufficient 
to break much weaker glaffes, than thofe we 
have been fpeaking of. And therefore part
ly to fatisfy fome ingenious men, that this 
conjeflure made mft diffent from, and pardy 
to lhew the Peripateticks, and thofe that ad
here to them in the queftion under confidera
tion, that either the cold alone cannot always, 
as they teach us, contraft the air, or that, if it 
do, the breaking of well-ftopped glaffes in 
frofty weather is much fitter to evince, that 
there may be a vacuum, than that there can 
be none, we made the following experiment.

7. We took three glafs-bubbies of differ
ing fhapes and fizes, which we caufed to be 
blown with a lamp, that, to make the expe
riment very favourable for our adverfaries, we 
might have them much thinner, and confe
quently, weaker than thofe glalfcs, that are 
wont to be made ufe of to keep liquors in, and 
which, notwithftanding,are wont to be broken, 
though they be not full, by the froft.

These bubbles, when the air was at a con
venient temper within, were (as eafily they might 
be) nimbly fealed up with care, to avoid the heat
ing of the air in them; and being afterwards ex
pofed fometimes to the air it felf in very frofty 
weather, and fometimes to that greater cold, 

■ deeper and deeper, this cruft of ice increafes which is produced by the placing them in a 
in thicknefs and ftrength, fo that the water is ’ mixture of Ihow and fait, we could not ne- 
included, as in a veffel hermetically fealed be
twixt this ice at the upper part, and the fides 
and bottom of the glafs every where elfe; and 
confequently, the remaining water being un
capable of congelation without expanfion, when 
the ice is grown ftrong enough at the top, to 
make it eafier for the expanfive endeavour of 
the freezing water to crack the fides or bottom 
of the glafs, than to force up that thick cake of 
ice, the veffel will be broken, how much foever 
there be of it empty above the furface of the 
ice. And this conjedure may be confirmed 
by thefe two partiailars : the one, that when 
water is frozen in a broad veffel, which is too 
ftrong to be broken or ftretched by the froft, 
the furface of the ice contiguous to the air will 
be convex or protuberant; becaufe, that though 
the glaciation began at the top, the thicknefs 
and compadnefs of the veffel makes it eafier 
for the expanfive endeavour to thruft up that 
cake of ice in thofe parts of it, that are the re
moter from the fides, whereunto they are ftrong
ly faftened, than to break fo folid a veffel.

6. The other particular is afforded us by 
that experiment of ours, (mentioned in the fifth 
tide foregoing) wherein if a veffel half full of 
water be made to freeze, not firft at the top, but , far greater height, than they, afterwards. The 

wine did not leave the mark above an inch be
neath, The milk afeended about two inches, 
and the urine by guefs fix or feven.

10. A Strong folution of Dantzick vi
triol being put into a cylindrical pipe, fealed 
at one end fo, that the liquor filled the pipe 
to the height of about fix or eight inches, 
being frozen with fnow and fait, the congealed 
liquor grew very opacous, and looked as if it 

B b b b bad

at the btxcom, that liquor may be turned into ice 
without danger to the glafk Bitt we will now 
add an experiment, on whofe occafion we have 
fit down thofe confiderations. For being in- . 
dined to think, that the fpring of the air, fhut 
up in a veffel flopped, will preferve it expand
ed, or at leaft keep it from confiderably fhrink- 
iog, notwithftanding a very great degree of 
cold, in cafe the veffel be ftrong and clofe c- 
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had been turned or fiiot into vitriol, fave a 
little, that remained fluid, and tranfparent near 
the bottom. And this ice, as appeared, rofe 
confiderably higher than the liquor did before 
congelation. ‘

It were perhaps worth trying, whether or 
no even feveral bodies of a liable confiftence, 
and durable texture, might not be found tO' 
receive fome, though lefs manifeft dilatation by 
exceffive cold. And methinks thofe, who 
attribute glaciation to the plentiful ingrels of 
frigorifick atoms into bodies, fhould by their 
hypothefis have been invited to make fome 
trials of this kind, fince we fee, that the invifible 
moifture of the air againft rainy weather does 
feem manifeftly enough to alter the dimenfions 
of doors, window-fhutters, and other fuch works 
made of wood not well feafoned. And even 
without fuppofing the truth of the Epicurean 
hypothefis, if we confider, that in bread, though 
we are fure, that much more water was added 
to the meal, of flower, than was exhaled in 
the oven, yet there appears not the le.ift drop 
of water diftinft in the concrete, and that harts
horn, fponges, and many other bodies, that- 
feem very dry, will afford by diftillation good 
ftore of phlegm or water, and more than can 
probably be aferibed to any tranfmuting ope
ration of the fire : if, I fay, we confider thefe 
dnd the like things, it may feem worth while to 
try (which I want the conveniency to do) by 
accurate meafures, whether the invifible and 
inteifperfed water, its comminution notwith- 
llanding, will not upon freezing fwell the bo
dy, that harbours it. And I would the more 
gladly have been fatisfied in this, becaufe I 
hoped it might help me to unriddle a ftrange 
phsenomenon, afforded us by the narrative of 
theDutchmen’s voyage to Nova Zembla^ where-! 
in they relate, ‘ that the cold ■was fo great, 
‘ that their clock was frozen, and would not- 
‘ go, though they hung more weight upon it 
‘ than before fo that they were fain to 
meafure their time by hour-glaffes. For 
though this odd effetft might be fufpefted to 
proceed from fome litte . icicles flicking to 
fime of the wheels, or the line, in regard they 
not far off tell us, that the fteams of their 
bodies, and other things within their clofe 
houfe*, did fo fallen themfelves to the walls, 
to ths rooft and even.to their cabins, as to line 
them with ice, of no lefs than two fingers 
thick ; yet befides that it cannot be probably 
fuppofed, that they, who had fo great need of 
•their clock, during the tedious abfence of the 
fun for many weeks together, fhould. not all 
the winter long be aware of this ; befides this, 
I fay, I find, that in captain wintering
.at Cbarioion, his clock and watch were fo frozen 
too, * that they could not go, notwithflanding 

64 ‘ -they were ftill kept by. the fire-fide in a 
cheft, wrapt in cloths.’ So that in cafe it 

appear, that, according to what we formerly 
.noted out of INormius, the froft can get into 
metals,, it can alfo diftend them, and otJier 
liable bodies;,we might conceive, that the 
•flopping of the clocks might proceed from
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the ftiffnefs, or the fwelling of the fine, to 
which the weight was faftned, or a fwelling 
even of fome of the wheels, or other metalline 
parts of the clock, that may fpoil the neceffary 
congruity between the teeth, 'as 1 have 
tried, that fome parts of an iron inftrument, I 
caufed to be made, would by no means fit 
one within another, when expanded by much 
heat, (and though cold be the caufe of the cx- 
panfiQn, the cffedl may be the fame) though at 
other times they would. And if we knew, 
whether fprings lofe any thing of their elafticity 
by the violence of the cold, wc might thence 
allb be affifted to guefs, whether the froft’s ope
ration upon the fpring of captain watch,
(for he mentibns that,as diftindk from his clock)’ 
might contribute any thing to the forcing it 
to ftand ftill. But thefe are bare conjectures, 
from which 1 will therefore pafs on to the 
following feClion.

title VIII.’
Exp/sriments touching the contraUion oj 

liquors ly cold.

I.“OUT notwithftanding all the formerex- 
fj periments, we muft not conclude uni- 

verlally, that all liquors are difpofed to be ex
panded by cold, neither by a moderate degree, 
nor even by fo intenfe a degree of it as fuffices 
to freeze or congeal the liquors expofed to if. 
This we have tried, not only in fpirit of wine, 
aqua fortis, oil of turpentine, and divers other ’ 
liquors, that we could not bring to freeze, but 
alfo in oil congealed by the vehemence of ■ 
cold i fo that as to the change of dimenfions 
produced in liquors by cold, there muft be ar 
great difference allowed betwixt water and 
aqueous liquors on the one fide, and oil and 
divers other liquors, that are Ibme of them of 
an oleaginous, and fome of a very Ipirituoiis,- 
or very highly corrofive nature, on the other 
fide. Nor have we yet made trials enough to 
reduce this matter to a certainty. For though 
we could not bring fome ftrong faline fpirits, 
nor the moft of chymical oils to freeze; yet in 
fome our attempts fucceeded not ill. But I 
remember not, in any liquor we could by colA 
produce any lenfible expanfion, but rather a 
manifeft condenfation, unlels we could bring' 
it actually to freeze.

2. The trials we made of the efficacy of 
cold to condenfe liquors, were many j but ic 
may, for the prefent, fuffice to fet down two 
or three differing ones, that occur to us in ‘our 
collections.

To th? entry of the experiment lately recit- 
- ed, of the expanfion of milk, urine, and the 
Rhenifti wine, there are fubjoined thefe words:

. [But the.egg, that held theIpirit.ofwine,- 
though it were much fmaller than we ufually 
employ, and fitted with a proportionably flen* 
dqr ftem, and though it were kept divers hours 
partly in ice and fait, and partly in fnow and 
fait, yet it froze not at all, but fubfided by de
grees below the firft mark to the quantity of -J 
of an inch in the ftem j and though it 

afterwards
♦•It fi-o-.e fb fere within the ho.ife, that rhe. walls and the roof thereof were fro'zen two fingers thick with ice, 

and.alfe in our cabins, where wq J.tj al! thofe three day-s, while wc could not go out, Gerat de t'eer in his third 
Vovajje.
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afterwards feemed to rife a little, yet it never 
fwelled up again to the faid firft mark.]

3. We took a round bolt-head of about ih 
diameter, and poured in mercury fill it reached 
a pretty vay into the neck, which was purpofe
ly drawn more (lender than ordinary ; and hav
ing, without approaching it to the* fire, freed 
it from fome of the larger bubbles of air, that 
appeared at the fides, we put it into a mixture 
of ice and fait, where the cold fo wrought 
upon it, that watching it attentively, we could 
difoern not only its having moved, but its 
motion downwards,which it continued (though 
not vifibly in the progrefs, as at the firft) till it 
was fubfided in the neck two inches or better, 
which was far more than could be attributed 
to thecontradfion of any fenfible aerial particles, 
though they had loft not only the 30th part 
of their dimenfions, as we have fometimes ob
ferved of the air, but had been contracted to 
a point i and we obferved too, that the quick- 
ftlver once thus infrigidated, though not frozen, 
retained fome of the acquired cold, for many 
hours after, as appeared by its keeping below 
the mark of its firft height, though we had 
kept it all night in a warm room.]

[4. W E took a fmall egg with a propor- 
tionably flender ftem, into which we poured 
common oil, till it rofe a pretty way (but not 
much) above the oval part of the glals ; then 
having put a mark upon the ftation of the li
quor, we placed the velTel in fnow and lalt, 

• and obferved it not to fwell as othef liquors, 
but to fubfide, with cold i till being quire fro
zen or congealed, it appeared to be (Srunk 
about an inch or more beneath the mark ; then 
being thawed, it fwelled again to the mark.]

5. The experiment was repeated the fecond 
time, with not much worfe fuccefs; but we 
Tound, that if the glafs were removed out of 
the Ihow into fome place near the fire, the 
hot air would not only thaw it, but fo ratify 
it, as to make it afeend above the mark. A 
third time we fealed up the lame oil i.n the fame 
glals, and repeated the experiment, with like 
fuccels to that we had the fecond time ; and 
that the frozen oil was really condenfed, we 
found, becaufe it would fink in oil of the fame 

■kind, cold, but unfrozen; and this, notwith
ftanding divers bubbles, which we obferved 
ufually to be made about each lump of con
gealed oil, that we caft in, upon its beginning 
to fink in the fluid oil. This we tried, both 
with oil well congealed (or if another word 
pleafe better, incraflated or curled) by fnow 
and fait, and with oil left congealed, frozen 
by the bare cold of the ambient air; but this 
latter feemed, to fight, to fink more flowly 
than the other, and being lefs congealed and 
ponderous, yet would not lumps of the mafs 
of oil fink or continue immerfed. I (ay, not iir 
common water, but in fack or claret wine; and 
if thruft down into either of thefe liquors, 
they nimbly enough emerged.

6. Whethe R' or no chymical oils, though, 
like expreffed oils, they flirink with a mode
rate degree of cold, would by congelation be, 
like them, contraded, or like aqueous liquors 
expanded, we could not fatisfy ourfelves by ex-
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periment, becaufe we were unable to advance 
cold to a degree capable of bringing luch oils 
to congelation ; only we had thoughts to make 
a trial with oil of anifeeds, diftilled with water 
in a limbeck, in regard, that though it be a 
very fubtile liquor, and, as chymifts calf it, 
an effential oil; and though in the fummer-time, 
and at fome other feafons (if the weather be 
warm) it will remain fluid ; yet in the winter, 
when the air is cold, it will, if it be well 
drawn, and genuine, eafily enough lole its 
fluidity ; and therefore we thought it might do 
well to pour fome of it, in moderate weathei;, 
into a conveniently (haped glafs, and then to 
freeze it externally by the application of ice 
and fait, that we might obferve, whether up
on congelation it would (brink or be expanded. 
And accordingly, though we were not pro
vided with any quantity of this oil, yet in 
weather, that was not (harp, we did, by the 
help of fome ice, which we procured, when 
the feafon made it a rarity, furround a glafs 
pipe filled with fluid oil of anifeeds, and found, 
though the pipe were but (bort, yet the in- 
clofed fubftance, when it had loft its fluidity,. 
had confiderably loft of the height, which it 
reached to before.

7. And becaufe the empyreumatical oils, 
that are driven out of the retorts by fomewhat 
violent fires, feemed to beofa nature differing 
enough from thofe clfential oils (as artifts call 
them) which are drawn in limbecks by the 
help of water as well as fire ; and becaufe we 
obferved, that fome of the firmer oils may be 
ufed in phyfick, in much larger dofes than it is 
thought fare to give the latter in : conjedfuring 
from hence; that probably empyreumatical oili 
may be lefs hot, and fo lefs indifpofed to con
gelation, we thought fit to make trial (no body. 
eKe in probability having done it)' whether the 
cold in our climate could be brought to freeze 
thefe oils, and whether it would expand or 
condenfe them. Wherefore expofing, in con
veniently (haped veirels,fome good oil of guai- 
acum, that was diaphanous enough, though 
very highly coloured, to the greateft cold we 
could produce, we attempted, but in vain, to 
deprive it of its fluidity; all that we were 
able to effedl, being to make it very manifeftly 
(brink.

TITLE IX.
Experiments in confert, touching the buhbles^from 

‘which the levity of^ ice is fuppofed to proceed.

I. O INCE the firft thing, that made the 
moderns fufpedt, that water is expanded 

by freezing, is the floating of ice upon water ; 
it will not be amifs, for confirmation of that 
argument, to take fome notice of the levity of 
ice in refped of water. This is beft obferved in 
great quantities of ice ; for whereas in final! 
fragments or plates, the ice, though it fink 
not to the bottom of the water, will oftentimes 
fink fo low in it, as foarce to leave any part 
evidently extant above the forfacc of the water, 
in vaft quantities of ice, that extancy is fome
times fo confpicuous, that navigators in their 
voyages to Iceland^ Greenland, and other frozen 

regio!!?.
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regions, complain of meeting with lumps, or 
rather floating rocks of ice, as high as their 
main-mafts. And if wc fhould meet with cafes, 
wherein we might fafely fuppofe the ice to be 
as folid as entire pieces of ice are wont to be 
with us, and not to be made up of icy frag
ments cemented together, with the interception 
of confiderable cavities filled with air, it would 
not be difficult for any, that underftands hy- 
droftaticks, to give a pretty near guefs at the 
height of the extant part, by the help of what 
we lately obferved of the meafiires of water’s 
expanfion, and by the knowledge of the im
merfed part; which fuppofing, that the ice 
were of a prifmatical figure, and floated in an 
ereded pofture, would, in frefh water, amount 
to about eight or nine times the length of the 
part of the prifm fuperiour to the furtace of the 
water.

2. But becaufe perhaps the great difparity 
in the degrees of cold, whereby water is in this, 
and in thofe gelid climates turned into ice, may 
breed a dilference in the expanfion of the fro
zen water; and becaufe fome other circum- 
ftanccs may be needful to be taken into confi
deration, about the heiglit of floating ice above 
water, and thefe will be more properly taken 
notice of under the following title j 1 lhall only 
upon this head [of the levity of ice} fubjoin the 
enfuing tranfeript of ofte of our no^es concern
ing that fubjed.

[We found, that pieces of ice, clear and 
free, for aught the eye could take notice of, 
from bubbles, would not be made to fink in 
fpirit of wine once diftilled from brandy, and 
it floated likewife in ftrong fpirit of wine 
drawn from quick-lime j but if the fpirit of 
wine were well warmed, fuch ice, as 1 men- 

■ rioned, would fink in it, though as it grew 
cold, the fame ice would flowly afeend, and 
Ibmetimes remain for a while, as if it were 
fiifpended without fenfibly rifing or falling. But 
all this while the ice, thawed apace in the 
water, whereinto it was diffolved, did manifeft
ly feem to run down like a ftr«im through the 
lighter body of the fpirit of wine, the diver
fity of the refraftions making this eafy to be 
taken notice of; yet common water, though 
heated as hot as I could endure to hold the 
glafs in my hand, W'ould not let the fragments 
of the fame parcel of ice fink into it ; but in 
oil of turpentine, and in thrice reftified fpirit 
of wine, the ice would fink like a ftone.]

3. That the levity of ice, in refpeft of 
water, proceeds from the bubbles, that are pro
duced in it, and make the water, when con
gealed, take up more room than when fluid, 
has fearce been doubted by any, that has con
fidered the texture of ice, as well as taken no
tice of its levity. But if this be the true and 
only reafon, we may ccaijefture, that there 
muft be great ftore of bubbles in ice, extremely 
minute, and undifeerned by the naked eye. 
For though in very many parcels of ice, the 
bubbles are as well conlpicuous as numerous, 
infomnch that they render the ice whitifh and 
opacous, yet we have obferved, that other 
pieces would fwim, which yet were of an al
moft cryftalline clearnefs. And therefore we

• ■ 3 

thought fit to look upon fome clear piece? of 
ice in a microfcope, and we fhall fubjoin the 
event, becaufe that when we beheld Ibme of 
this ice in one of our microfcopes, which has 
been counted by feveral of the curious, as a good 
a magnifier, as perhaps any is in the world, 
we could not difcover fuch ftore of bubbles, 
as it feemed there fhould appear upon the fiip- 
pofition, that the adequate caufe of the levity 
and expanfion of frozen water is but the inter- 
Ipcrfion of fuch bubbles.

The obfervations I have been mentioning, 
I find thus fet down among my notes.

[A piece of ice, that to the eye looked clear 
like cryftal, being put into the great micro- 
fcope, appeared even there free from bubbles j 
and yet the fame piece of ice being prefently 
removed, and caft into common water, would 
fwim at the top, and, if it were forcibly duck’d, 
would fwiftly enough emerge. •

Another piece of ice, that to the naked 
eye was not fo clear as the former, appeared in 
the fame microfcope to have ftore of bubbles, 
fome of them appearing there no bigger than a 
fmall pin’s head, and fome of them being yet 
leffer, and fcarcely vifible in the microfcope 
itfelf.]

And here, becaufe it feems a confiderable 
doubt, and well worth the examining, whether 
or no water. When frozen into ice, grows hea
vier or lighter, not in reference to fuch water 
as it was generated of, (fince it is evident, that 
upon that it will float) but more abfolutely 
fpeaking, we judged it not amifs to examine 
this ftiatter by an experiment i but wc could 
not difcover any difference between the 
weight of the fame parcel of water fluid 
and frozen, as will appear by the ninth para
graph of the experiment to be a little beneath 

I recited.
But fince that, whether or no we allow any 

other caufe, together with the bubbles, to the 
levity of ice, it feems a thing not to be doubted, 
that its expanfion and lightnefs is mainly, if 
not only, due to the interfperfion of bubbles, 
the generation of them feems to be one of the 
confidqrableft phsenomena of cold, and the in- 
veftigating by what caufe thofe cavities are 
produced, and in cafe they be pcrfcdlly full, 
what fubftance it is that fills them, is none of' 
the meaneft enquiries, that fhould exercife the 
induftry of a fearcher into the nature of cold.

4. Mr, Hobbes^ and fome others feem to 
think, that the expanfion of water by congela
tion, is caufed by the intrufion of air, which 
conftitutes thofe numerous bubbles wont to be 
obferved in ice j we might here demand, why 
in cafe, that upon freezing there muft be a con
fiderable accelfion of air from without, when 
oil is frozen, it is, notwithftanding the ingrcls 
of this air, not expanded, but condenfed: but 
becaufe thefe conjedturers do not allow glafs 
to be pervious to common air, wc fhall at pre- 
fent 'prefs-them with this experiment, which 
we have divers times made. .

W E took a glafs-egg with a long ftem, 
and filling it almoft with water, wc fealed it 
hermetically up, to exclude the pretence that 
feme adventitious air might get in, and infi- 
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nuate itfelf into the wafer, and yet fuch an egg 
being expofed to congelation, the frozen wa
ter would be manifeftly expanded, and fwelled 
by numerous bubbles, which oftentimes gave 
it a whitifti opacity.

To which we may add, that new metalline 
5fefiels being filled with water, and carefully 
Hopped, the liquor would neverthelefs, when 
expofed to the cold, be thereby expanded, 
and turned into ice furnifhed with bubbles.

5. If it be objedled, that in the experiment 
of the hermetically fealed glafs, the produced 
bubbles might come from ths air, which being 
fealed up together with the water, might, by 
the expanfion of that water, be brought to 
mingle with it: I anfwer, that this is very 
improbable. For i. if the bubbles muft caufe 
the expanfion of the water, how lhall the wa
ter be at firft expanded to reduce the air to 
3 divifion into bubbles ? Next, it is evident 
by the experiments we lhall ere long relate, 
that the air, as to the body of it, retains its fta
tion above the water, and preferves itfelf to
gether in one parcel, finee it fufiers a coinprcf- 
fion, that oftentimes makes it break the glafs 
that imprifons it, which it would not need to 
do, in cafe it difperfed it felf into the body of 
the water j for then there would appear no 
caufe, why the air and water Ihould after con
gelation require more room than they did be
fore. 3. In this experiment we ufually begin 
to produce ice and bubbles in the water, con
tiguous to the bottom of the velTel (that part 
being by the Ihow and lalt firft refrigerated) in 
which cafe there appears no reafon, why the 
air, which is a thouland times lighter than the 
water, Ihould againft its nature dive to the 
bottom of,the water: and if it were difpofed to 
to dive, why Ihould we not fee it break through 
the water in bubbles, as is ufual in other cafes,
where air penetrates water ? 4. In metalline 

veffels, and in glaffes quite filled with water, 
before they are flopped, there is no pretence of 
the diving of the air from the top, there ha
ving been none left there. 5. Andlaftly, if all 
the bubbles of ice w^re made by, and filled 
with true air defeending from the upper parts 
of the veffels, and only dilperled through the 
waters ; then, upon the thawing of this ice, 
the air would emerge, and we might recover as 
much of the real air as would fill the fpace 
acquired by the water upon the account of its 
being turned into ice, which is contrary to our 
experience. And this argument may alfo be 
urged againft any, that fliould pretend, (for I 
cxpedl not to fee him prove it) that though air, 
as numerous experiments evince, cannot get 
out of a fealed glafs, yet it may in fuch a cafe 
as this, get into it. But we find upon trials, 
tliat the cavities of thefe bubbles are not any 
thing near filled with air, if they have in them 
any more air at all, than that little, which is 
wont, as we have elfewhere lhewn, to lurk in 
the particles of water, and other liquors. And 
the making good of this leads us to the fe
cond enquiry, we were propofing about thefe 
bubbles 5 namely, whether or no their cavities 
be filled, and filled with air.

6. The full refolutionofthis whole difficulty
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would be no eafy matter, nor well to be dif- 
patched with fo much brevity as my occa
fions exadt. For it would require fatisfaftory 
anfwers to more than one or two queftions, 
fince, for aught I know, it may lead us to the 
debate of thofe two grand queries, whether 
or no nature admit a vacuum, and whether a 
great part of the univerfe confift of a certain 
etherial matter, fubtile enough to pals through 
the pores, not only of liquors, but of compact 
bodies, and even of glafs itfelf. We Ihould alfo' 
be obliged to enquire, whether or no air, I 
mean true and permanent air, can be generated 
anew, as well out of common water, as many 
other liquors, and whether it may be generated 
by cold itfelf; and perhaps we fliould be oblig
ed to inquire into the modus of this produdtion, 
and engage ourfelves in divers other difficulties, 
whofe full profecution, befides that they would 
as much exceed our prefent leifure, as abilities, 
feems more properly to belong to the more ge
neral part of phyficks, where fuch kind of ge
neral queftions are fitted to be handled.

Wherefore we will now only confider 
this particular queftion, whether or no the 
cavities of ths bubbles, wont to abound in 
ice, be filled with common air ; and even this 
queftion, though it feem but one, comprizes 
two : for to refolve it, we muft determine, 
whether there be any true air contained in 
thofe cavities, and whether in cafe there be, 
they be adequately filled with that air, (by true 
air I mean fuch an invifible fluid, as does perma
nently retain a Ipring like the common air.)

7. The former of thefe two queftions, I 
muft confefs myfelf not yet refolved about, my 
experiments having not hitherto fucceeded uni
formly enough to fatisfy fo jealous an obferver. 
But yet I fhall annex our trials, not only be
caufe the thing has not been, that we know of, 
fo much as attempted by others, and our ways 
of experimenting, if they be duly profecuted, 
feem as promifing and hopeful if the queftion 
be reducible to any certain decifion) as perhaps 
will be eafily lighted on ; but becaufe alfo we 
have, if we miftake not, refolved the fecond 
queftion, by fhewing, that there is but a fmall 
part of true air contained in the bubbles of ice, 
whatever ingenious men, that rely upon proba
ble conjedlures, without confulting experience, 
have been pleafed to believe to the pontrary.' 

That the bubbles obferved in ice cannot 
ail be filled with the aerial particles lurking 
in the water, feems evident enough by the cx- 
panfion of the water, and the quantity of fpace 
taken up by thofe bubbles ; which how the 
interfperfed, and formerly latitant air, can ad
equately fill, unlefs the fame parcel of matter 
could truly fill much more fpace at one time 
than at another, (which I take to be phyfically 
impoffible) I do not yet apprehend.

But two ways of trial there are, which we 
employed to fhew, that the icy bubbles are 
nothing near filled with true air, whether then 
will have that pre-exiftent in the water, or 
ftollen in from without, or generated anew ; 
the former of the two ways of trials probably 
arguing, that thefe bubbles proceed not only 
(for that they may proceed partly^ we do not 
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at all deny) from the air pre-exiftent in the 
water, and the latter cohcluding more general
ly, that but a fmall part of the icy bubbles 
are filled with genuine air.

8. And i. we were invited to conjedture, 
both, that fometimes, or in fome cafes, the air 
latitant in the water might contribute to gene
rate icy bubbles, though it was unable adequate
ly to fill them ', and again, that fometimes 
or in other cafes fuch bubbles would be almoft 
as numeroufly igenerated, notwithftanding the 
recels of far the greateft part of that latitant 
air, by the three following experiments taken 
verbatim out of our colledlibns.

I, We took fair water, and having kept it 
in the exhaufted receiver of our pneumatical 
engine for a good while, till we perceived it 
hot to .fond up any more bubbles, weprefcnt- 
ly transferred it into fnow and fait, where it 
-was, long enough before it began to freCze; 
and then we obferved, that the water did 
not fwell near fo much as common water is 
Wont to do, and the ice foemed to have few 
or no bubbles worth taking notice of. But 
when I afterwards placed it between my eye 
and the vigorous flame of a candle, I could 
perceive, that it was not quite deftitute of bub
bles, though they were extremely fmaU, in com
parifon of thofe, that would probably have ap
peared inordinary water. '

Thus far the firft experiment; the fecond 
follows, which was made at another time. 

J II. The' water, that had been freed from 
the bubbles in the receiver, though it afforded 

"^an ice, that foemed to have fmaller bubbles, 
yet this ice being thawed, part of the water 
was gently poured into a pipe of glafs, where- 

‘ in being frozen, it fwelled confiderably enough 
above its firft level, and befides burft the glals, | 
being alfo very opacous by reafon of the bubbles.

The third experiment was more induftriouf- 
ly profocuted, as may appear by this ample nar
rative of it, tranfcribed out of our Colledions.

III. W E took a finall egg with a pretty long 
neck, and pouring in water till it reached an 
inch within the ftem, conveyed it into a long 
flender cylindrical receiver, provided on pur* 
pofe to make trials with fuch tall glaffes ; the 
air being by degrees drawn out of the bubbles, 
appeared from time to time greater and greater, 
and when the receiver was well exhaufted, the 
water foemed to boil a longer time than one 
would have expefted ; and fometimes the bub
bles afoended fo faft and great, that we were 
jn doubt, whether the water did not boil over 

' the top of the pipe. The exhaufted receiver 
was permitted to be fo for a good while, till 
the water'had difeharged it felf in bubbled of 
its air, and then the glafs-egg was removed into 
a veffel furnifhed with ice and fait, and there 
left ten' or twelve hours, that all the -water, ’ nefs beforehand, we quickly pumped out theair, 
fave that in the neck,' might bd throughly fro
zen ; and then we found it to have rifon a gfcat 
way above its firft height: and removing it in- 

' to an air tempered like that, whcreirl the firft 
part of the experiment was made, and having 
left it there in a quiet place for ten or twelve 
hours to'thaw leifurely, (left'too 'warm an air, 
dr *too much ftirfing'the-glals, might be an 
occafion of generating- new bubbles,) id the

cxteriour part of the ice near the glafs, we law 
pretty ftore of bubbles; but when that was thaw
ed, the reft of the ice appeared of a peculiar 
and unufual texture, having no determinate 
bubbles, that I could eafily diftinguifh, but 
feeming almoft like a piece of frofted glafs^ 
where the parts, that mada the afperity, were 
exceeding thick fet; but this ice fwam in the 
water, whereinto the reft had been diffolved 
before it 'was all thawed. When there yet re* 
mained a lump about the bignefs of a fmall 
walnut, we reconveyed it into the receiver, to 
try whether, upon the exfudion of the air, the 
ice would be prefently melted ; but che altera
tion produced was lb fmall, if any, that wc 
durft not ground any thing upon it. The re
ceiver being exhaufted, there did at length ap
pear Ibme bubbles in the water, but they were 
not numerous, and a hundred of them feemed 
not to amount to one of thofe larger ones, the 
fame water had yielded us the firft time it was 
put in. In the ice alfo fome fmall bubbles dif- 
clofed themfelves, which we did not perceive 
there before; wherefore we took out the egg, 
and found (the ice being now thawed) that 
the water was fubfided to the mark we had 
made, before it was expofed to congelation, 
if not fome very little way beneath it. Then 
we went about to find the proportion, wherein 
this difpirited water was expanded by glacia
tion ; but in purfuing this, there happened a 
mifchance to the glals, which kept the experi
ment from being fo accurate as we defigned. 
And therefore, though it feemed to us, that it 
amounted to about the twelfth part, which is 
lefs than that of the undilpirited water, yet wc 
defigned the repeti tion of the experiment. On
ly in this we could not be miftaken,- that the 
expanfion was confiderable, fince the water rofe 
three inches and a half in the ftem, though ths 

■ whole water in the egg and ftem too "weighed 
but two ounces and a half. 1 If the veffel had 
not been unluckily cracked,' we Ihould have 
frozen the water once more j and then lealing 
up the glafs hermetically, and fuffering the ice 
leifurely to thaw, ‘ Ihould have inverted it, and 
broken it under water, and have proceeded with 
it as we had done with Ibme other glaffes in 
the formerly mentioned experiments.

9. [ALittle glafs cylinder open only at one 
end, of a convenient length, was thruft into a 
deep and wide-mouthed glafs, about half filled 
with a mixture of ice and fait: but the cylin
der was neither fo quite filled, that the water 
Ihould run over, nor yet far fhort of being fo ; 
that (for all the opacous mixture of ice and 
lalt) we might guefs at the freezing of that 
part of the water, that we could not fee by the 
changes appearing- in the other. Then con
veying all into a receiver) that wc had in readi-

► 
upon which there came, both from the upper 
and lower parts of the water, great ftore of 
bubbles fo the top, where moft of them brake 
into a receiver. Having found, upon trials pur
pofely made,- that the engine had continued 
ftanch all the while, and perceiving by the in-, 
tumefcence of the fuperiour parts of the water, 
that the other were frozerr, we let in the erf- 
tefnal air, and having removed the receiver, 

and.

    
 



peafe.
VI. Having taken out the glafs, when thC' 

water was at the higheft mark,, we did, upon 
a certain defign, pour ‘ in as much faHet-oil as 
fwam at>out two inches above it, and then the 
glafs was nimbly at the flame of a lamp feal-

up, during which time the included wa
ter fubfided a little; but the glals ' being 
again put into the ice and fair, the cold quick
ly reftored the water to its former height, and

fealed glafs unpofleflcd by the two contained 
liquors.

VII. Then with a good pair of fcales we 
weighed the glafs-egg firft in the air, and then 
in the water, (the better to difcern, whether 
any Ihrinking of the glals intervened in. the 
cafe,) where it hung freely, and was left hang
ing in its equilibrium with itsoppofite weight.'

VIII. Whilst it thus hung, upon the thaw
ing of the ice many bubbles great and fmall 
afeended (the great ones with a wriggling mo
tion) and vanilhed at the top.

IX. As the ice thawed, the water and oil 
defeended, till the whole ice was returned to 
water j at which time we obferved thefe two 
remarkable things j the one, that the squill 
brium remained the lame; the other, (which 
was more confiderable) that the water was 
fubfided again as low as the firft mark, with 
which it was. level before it began to fwell, 
without falling beneath it, notwithftanding the 
rccels of fuch a multitude of bubbles, divers of 
which were very large.

X. The glals being inverted, the fealed. 
end, which was drawn flender, was gently bro
ken under water, of which fctmd, being im
pelled in, did fenfibly reduce the' air at the

' oppofite end into a narrower room ; and,‘as 
one of the fpedlators obferved, into a much nar
rower, which is confonant enough to realbn.

XL The glals being again inverted, and 
held till it was fettled, we found, that the wa
ter drawn in together with the water it found' 
there, and the oil, poflefled the fame places, 
(as appeared by the marks in the cavity ‘ of 
the receiver,) that they did, when it was feal
ed up.
..XII. And laftly, having thrown out the 

oil, and employing, where need was, a little 
water .of the lame kind we had made ufc of 
all this while, we found the glafs filled to the 
higheft mark, to weigh 4374 grains; when it 
was filled but to the Jo weft mark, 4152 grains j 
and when quite emptied, 1032. So that the 
Water contained betwixt the higheft and loweft 
mark, and raifed by the glaciation, was about 
a fifteenth part of (he Water fet to freeze; and 
probably would have amounted to much more,

J 2. [A Large giafs-egg being taken with a
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and taken out the mixture, before the ice was perimentwere very large bubbles; (but not all 
half melted, we found the water, as high as of them round) fome being about the bignefs 
the' mixture reached, to be turned into ice, of hail-lhot, fome fmall like muftard-feed, 
which,befides Ibme large and confpicuous bub-, and others again not much inferiour to little 
bles, had > fmall ones enough to render it opa
cous ; and upon the account of this expanfion 
it was, that the water did in the free air con
tinue a good deal higher than the mark, it 
was but level with, when the cylinder was ex
pofed to freeze.]

jto. The - other way we employed to exa
mine what was contained in icy bubbles, and 
which feemed clearly enough to manifeft, that 
they arc very far from being filled with true 
and fpringy air, is intimated in the laft claufe there remained about an inch and half of the 
of the foregoing narrative, but will be beft - -- -- --
underftood by the annexed experiments, tran- 
■fcribed juft as I find them regiftered in my col- 
leftions. And though they be prolix, and con
tain Ibme few particulars, that make not directly 

-for the purpofe I alledge them for, yet I think 
not fit to difmember or to epitomize them, or 
otherwife to alter any thing in them; partly, 
that the inference I make from them may be 
the left miftrufted; partly, becaufe the way of 
experimenting being altogether new will be 
beft apprehended by the ful^oined examples ; 
and partly too, becaufe thofe particulars, that 
relate not diredly to the occafion of our men
tioning thefe trials, may be ufeful to illuftrate 
OE confirm fomething, that is already delivered, 
or is hereafter to be delivered in the prefent

■ hiftory of cold.
zrf. 4. II. E took this day a glals of the form 
1661. pgg, double the capacity, out of

whofe obtufe end role up a cylindrical neck, 
capable to receive the .end of my little finger, 
and no more j this being filled with common 
water, till the liquor reached a pretty way with
in the pipe, and the furfece of the water being 
carefully marked on the outfide, was placed 
in a veliel, wherein ice very grofly beaten, was 
mingled with a convenient proportion of fait, 
(according to our way of glaciation) the mix
ture not reaching up to the mark by above 
an inch. The experiment afforded us thefe 
particulars.

1. A Heedful eye did not perceive the 
.water fenfibly to fubfide, before it began to 
freeze.

.II. The water began to fwell, and Ibme 
parts of it next the fide or bottom of the glals, 
to freeze within a quarter of an hour.

-III. The afcent of the water in the pipe in
creafed fb faft, that within an hour, from the 
time the glals was.put iii, it did rife four in- 
ches and above tlie mark j and afterwards 
the/welling continued fb, that wc took it out, , 
though a good part of the water remained lin- 

. frozenji it had reached five inches and fome
what more than a half above the firft mark.

I'V. The jee and fait being purpofely kept 
always beneath the furface of the water, the 
lower parts of the water wese frozen, and never - If the'water had been all frozen, 

'the upper furface. ‘ ! Z ~ _ __
V, During, all this great elevation of the proportionably big ftem, we poured water into 

water, there appeared no bubbles worth tak- 1 it, till it reached about an inch above the bot- 
ing notice of ip the'unfrozen parts o'fthc li- 'tom of the ftem,-and fafteninga mark there, 
quor, but the ice was very full'of them, di- we expofed it all night to freeze in Ihow and 
vers of which toward tho latter end of the ex . fait; which was fq placed, as pot to r^ach fo 
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tiguous to the fealed part. The egg being 
brought into a warm room, was kept there all 
night, and a good part of the next morning, 
before the ice was quite thawed j which when it 
was, the water was found fubfided fo the firft 
mark, and which being done, the glafs was 
inverted, and the fealed end immerfed a good 
way under water ; where being broken, rhe ex
ternal air impelled the water in the bafon into 
the cavity of the pipe, infomuch, that when 
we took it out, which we did, as foon as we 
thought no more water was impelled up, re
inverting the glafs, we found, that the admitted 
water reached feven inches above the firft 
mark, and Jeft an inch and ^n half of the 
ftem, before it began to be wire-drawn, befides 
as much of the flender part of the ftem, as by 
guefs amounted to a quarter of an inch more; 
fo that it feemed, that the bubbles, which made 
the water fwell, and appeared in the ice, 
amounted to an inch and three quarters of air, 
whichconfequently feemed to be tor the moft part 
generated by this operation, and to feven inches 
either of a vacuum, or fome fubtile fubftance, 
which by its having no fpring to refift the pref
fure of the outward air, appeared not to be air. 
We could not exadlly meafure the quantity of 
water we had in all, and the proportion of it 
betwixt the marlts, becaufe having left the 
glafs in the window, to try whether time or 
cold would make the admitted water flirink 
(which we did not find it to do) the weather . 
was too fharp, that beginning (as we concluded) 
to freeze the water in the ftem, the increafing 
ice burft out the belly of the glaft into many 
pieces.]
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high as the bottom of the ftem. The next day 
about ten of the clock we found the water rifen 
in the ftem about 15 inches above the mark, the 
whole cylinder of water being fluid by reafon of 
the fnow’spot reaching to it. (Then upon a de
fign, to be elfewhere mentioned, we fealed up 
the glafs by a very flender pipe, that had been 
before purpofely drawn out to a pretty dif
tance from the body of the cylinder, that the 
glafs might be fealed in a trice, before the flame 
of a candle could fenfibly rarify the air, and 
after a while, we broke off the apex of this 
flender pipe in profecution of our former de
fign.) Then fuffering the water to fwell free
ly, within feven or eight hours it reached the 
very top of the glafs, a drop or two running 
over at the flender orifice thereof; fo that in all, 
the water afeended about 19 inches above the 
firft mark. Then we tried by the flame of a 
candle to feal the glafs, but by reafon of the 
rarifaftion of fome of the water, by the heat, 
into vapours, by which fome of the other wa
ter was, from time to time, fpurted againft the 
flame of the candle, we found it troublefome 
enough to feal it up, the veffel being removed 
into a warm place, till next morning •, and all 
the ice in the belly of it (for the water in the 
ftem continued fluid) being thawed, the wa
ter fubfided, not only to its firft mark, but 
a little beneath it, by reafon of that which 
was thrown oUr, upon occafion of the fealing 
of the glafs. But when we came to invert 
this, after the manner above mentioned, into 
a veffel of water, to fee how much of the fpace' 
deferred by the thawed ice was filled with 
air, and how much was filled with a fubtiler 
fubftance, or empty, juft then a milchance fruf- 
trated our expedation.]

Dicmb. 13. [An egg about the fame bignefs with 
the foriner was placed to freeze in beaten ice 
and fait, and in Ids than an hour, it was rifen 
near an inch above the mark, where the fur
face of the water was at the firft, and the water 
in the ball and the joining of the neck was 
frozen into lamina. After an hour and a 
quarter, thofe lamina, that before appeared 
in the beginning of the neck, now difappeared j 
but the ball feemed frozen into a white ice, 
and the water in the neck was rifen above the 
firft mark four inches and a half. There now 
appeared abundance, of fmall bubbles, con
tinually afcending through the neck, (which fo 
continued all the time after, till it was quite 
thawed) and the white ice appeared full of bub
bles. The experiment being further purfued, 
the water afeended higher and higher, till it 
had reached about eight inches above the 
firft mark : then the top of the pipe being 
with a lamp drawn out into a very flender 
cylinder (for the conveniency of fealing up) the 
glafs was again put into the ice, that the air 
heated by the lamp might cool; upon which 
the water continued fwelling, till it began to 
run over at the orifice of the flender pipe, 

■ which being held by, in the flame of a candle, 
was in a trice fealed up -, fo that the whole glafs 
appeared full of water, bating an inconfiderable 
quantity of rarified air, (not amounting to the 
b'gnt fs of half a fmall pea) that remained con-

Another time.
14. [A fealed glafs being broken under 

water, there was impelled into die cylinder ten 
inches and a little above a half. And the 
mark it fliould have rifen to, was eleven inches 
and a quarter above the firft and loweft mark.]

Another time.
15. [In the fame bolt-head, wherein theDi^w^*' 

greateft condenfation of the air was tried, the 
water was by the cold made to fwell very near
a foot above the mark it refted at, when it 
began to freeze j then the glafs being nip’d 
up, the contained water was removed, and 
fuffered leifurely to thaw, and upon the diflb- 
lution of the ice, the water fell back to the for
mer mark. Laftly, the glafs being inverted, the 
apex was broken off under water, and the water 
in the ftem was, by the outward air prefling, 
upon the water in the bafon, with fome impe
tus and' noife driven up into the cavity of the ' 
glafs J and, the glafs being feafonably and 

. warily removed from the bafon, we found 
there had been impelled up of the water in the 
bafon, a little more than eleven inches; fo that 
there feemed to be near 4 of an inch of air 
generated, or feparated by the former opera-. 
tion.]

Another time.
16. In the fame glafs we made the water pectwi. 

to fwell about ten inches, and invertijig the ftem, 17- 
and
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and breaking the neb under water, we found 
about ten inches of water to have been impelled 
into the ftem fo that in this there feemed no 
generation of air.]

17. Td all thefe experiments we fhall fub
join, in two words, that as in water, fo in fome 
aqueous liquors we found, that the icy bubbles 
were not filled with air (though we did not 
think fit to take the pains to meafure their 
refpetftive expanfions by being congealed:) 
for in that elfewhere mentioned experiment, 
where we expofed milk, urine, and Rhenifti- 
wine to freeze, when all thofe liquors were rifen 
above their former marks, as is there related, 
our notes Inform us, that the experiment was 
thus profecuted.

18. [Being fealed up (the foregoing words 
mentioned the above-named expanded liquors) 
andfuffered to thaw, the feveral liquors fubfided 
to their firft marks or thereabouts, and the 
glaffes being inverted and broken under water, 
we were, by an accident, hindered from obferv- 
ing what we defired in that, which had the 
wine, though when it was taken out of the 
freezing pot, it had ice, but not much, fwim
ming in it. But into the glafs, that had the 
milk, the water was manifeftly impelled by the 
outward air ; and fo it was into the glals, that 
had the urine, which being removed from the 
bafon, and reinverted, appeared to have as 
much new liquor in its ftem, as amounted by 
guefs to five or fix inches.]

19. To which experiment wemayadd, that 
another time a fealed glafs of partly frozen 
claret-wine being broken under water, the 
water was impelled up between half an inch, 
and an inch above the mark, beyond which it 
would not have afeended, if the bubbles had 
been full of true and permanent air.

20. If it be faid, that though I have deli
vered too many particulars about fo empty 
and flight a theme as bubbles, I have this to 
anfwer, that poffibly all thefe experiments have 
rather lhewed us, what it is nor, that fills them, 
than what it is ; fo that more than all thefe ex
periments appearing requifite to clear up the 
difficulties about them, I fhall not think I have 
altogether mif-lpent my time, efpecially if fo 
many paft experiments, both new, and not al
together impertinent, by their not having 
taught us enough about fo defpicable a fub- 
jedt as a bubble, fhall, as they juftly may, 
teach us humility.

1.
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caufe that though by fuch experiments wc have 
very clearly and undeniably manifefted the ex
panfion of the water, yet unlefs the c.ipacity of 
the veffel be known, they will fignify but htile 
towards the determining the quantity of that 
expanfion, which yet is the thing we are en
quiring after: wherefore we fhall add, that 
we employed two differing ways to meafure 
this expanfion.

2. The one was, by putting in, by weight, 
fuch a number of ounces of water into a bolt
head, till the water was rifen a pretty way in 
the long ftem wherewith it was filled ; then 
marking on the outfide, to what height every 
frefhly added ounce of water reached in the 
ftem, we afterwards poured out a convenient 
quantity of the liquor, (yet leaving enough to 
fill the whole cavity of the fpherical or obtule 
end of the veffel, and of the lower part of the 
ftem ;) then leifurely freezing this remaining 
water from the bottom upwards, we obferved, 
that when it was frozen, the ice, that was made 
of 82 parts of water, filled, as one of our notes 
inform us, the fpace ofpr, and (if I miftake 
not the character) an eighth ; fo that by this 
troublefome way of examination, we found, 
that the w’ater, by the expanfion it received 
from cold, was made to poffefs about a ninth 
part more fpace than it did before conge
lation.

[3. In another of our notes, we find as fol
lows, 55 parts of water extended themfelves 
by freezing into 60 and J, about 6 of thofe 
parts remaining unfrozen ; fo that in this ex
periment the wafer’s expanfion was not much 
(though fomewhat) differing from what it was 
in that laft mentioned.]

4. The other way we made ufe of to mea
fure the dimenfions, that water gains by freez
ing, was to take a cylindrical pipe of glafs, 
fealed at one end, and left open at the other ; 
at which we filled it with water to a certain 
height, that we took notice of, by a mark ap
plied to the outfide, and then keeping it in an 
erefted pofture, and freezing it from the bot
tom upwards, we found, that it had acquired 
by a tenth part, or thereabouts, greater dimen
fions in the form of ice, than it ppffeffed in 
the form of water. But the nature of the par
ticular parcel of liquor expofed to the cold, (for 
it is not neceffary, that all waters fhpuld be e- 
qually difpofed to be expanded by freezing) 
and fome other circumftances, not now to be 
difeourfed of, may well beget fome little va
riety in the fuccefs of this fort of trials. For 
in one, that we made carefully, we found the 
expanfion fomewhat greater, than that laft 
mentioned, as may appear by the following 
note ; which, compared with what was lately 
delivered, of the trials we made by weight of the 
water’s expanfion, may invite us to think, that we 
cannot much err by eftimating in general, that 
the room, that ice takes up more than water, 
amounts to about a ninth part of the fpace pof- 
feffed by the fame water, before it was turned 
into ice. The note we were fpeaking of, is 
this :

[5. In a more than ordinarily even cylin
drical glafs, we expofed fome water to freeze, 

D d d d to

TITLE X.
Experiments about the meafure of the expanfion 

and the contraction of liquors by cold.

TO the experiments (mentioned in the 
feventh and ninth titles) which fhew,

that water has an expanfion, it will be proper 
to fubjoin fome of thofe, whereby we endea
voured to meafure that expanfion. And here 
we fhall not content ourfelves to fay, that 
whereas the authors we had formerly occafion to 
point at, take notice of their having raifed 
water in a bolt-head half an inch or an inch by 
freezing, we have made it afcend a foot and a 
half and more; this, I fay, we fhall pafs by, be-
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to meafure its’intumefcence, and found, that it 
expanded itfelf to about an -eighth part, -or at 
leafl; a nindi upon glaciation this we tried 
twice, and drought, that the intumefcence 
might have been more confiderable, but that in 
a cylinder the freezing did not feem to fucceed 
fo well.]

But here we muft refolve a difficulty, which, 
though ordinary readers may take no notice 
of, yet may breed a fcruple in the minds of thofe, 
that are acquainted with hydroftatics. For to 
fuch readers this account of ours may feem to 
be contrary to tire experience of navigators in
to cold climates, who tell us (as wc fhall have 
occafion to take notice of in due place) of vaft 
pieces of ice, as high, not only as the poops 
of their, (hips, but as the'mails of them; and 
yet the depth of thefe ftupendous pieces of ice

That- floating bodies will fo far, and but fo 
far, fink in the liquor, that fupports them, 
till the imnierled part of the body be equal 
to a bulk of water, weighing as much as the 
whole body.’ For Captain "jame^, in his

, ExPEkiMENTAL History
of the water, wherein it is diflblved, may he 
clearly gathered from the ponderoufnefs of 
common brine, and from the pradkice of feve
ral forts of tradefmen, who, to examine the 
ftrength ofstheir lixiviums, and other faline li
quors, are wont to try, whether they will keep 
an egg'floating, which we know common, 
water will not do. And I have allb, by the re- 
folution of Ibme metalline bodies in fit men
ftruums, made liquors, that are yet much more 
ponderous, than is fufficient for the fupport 
of eggs.

But yet we muft be fo candid, as to take 
notice of what Ibme modern geographers de
liver with probability enough i namely, that 
nearer the poles the feas are not wont to be fo 
lalt, as in the temperate and the torrid zones : 
and thofe northern being not lb lalt as bur feas, 

leems not at all anfwerable to what it may be • there is the left to be allowed for the diffe- 
fuppofed to be, in cafe we compare together 
the eftimate above delivered of the expanfion 
of water, and that grand hydroftatical theo
rem demonftrated by Archimedes and Stevinus,. ... ... - -

«-
c
€
often-cited voyage, makes mention of great 
pieces of ice, that were twice as high as the top- 
maft-head of his fhip.

6. And the Hollanders, in their famous 
voyage to Nova 'Aembla, mention one ftupen
dous hill of ice ; which I therefore take notice 
of here, not only becaufe it has been thought- 
the greateft, that men have met with, but be
caufe they deliver its dimenfions, not as Captain 
James and navigators are wont to do, by com
parifon with the unknown heights of Ibme of 
the mails of their Ihips, but by certain and de
terminate meafures, which, in the icy illand we 
are fpeaking of, were fo divided by the furface 
of the water, that there was 16 fathom ex- 
unt above it, though there were but 36 be- 
neatli it j which, though a vaft depth in 
itfelf, yet does but little exceed double the 
height.

And the Danilh navigator Janus Munckius^ 
employed by his king to bring him an account

rence in gravity (and confequently in the power 
to keep ice from finking) betwixt thofe feas 
and ours.

8. But fecondly, this lefler faltnefs of the 
water in the northern feas may, as to our 
cafe, be recompenfed by the greater coldnels 
of it. For though, as we have formerly ob
ferved, the condenlation of frelh water, ef
fected here by a degree of cold capable to make 
it begin to freeze, is not lb great as moft men 
would imagine ; yet befides that I have often 
taken pleafure to make the fame body to fink 
or afeend in the lame water, b^ a much lefs 
yariatioh of cold than that we have been men
tioning I it is to be confidered, that the de
gree of cold, to which water was brought in 
the experiment delivered in the fourth ledion, 
to which we are now looking back, was but 
fuch a degree, as would make frelh water be-

I gin to freeze : whereas the fait fea-water, being 
indifpofed to congelation, may, by fo vehement 
a cold as reigns in the winter-fealbn in thofe 
gelid climates, be far more intenfely refrige
rated, and thereby more condenfed than com
mon water is here, by fuch a meafure of cold, 
as may begin to freeze Imall portions of it. 
But though what we have hitherto reprefent- 
ed, may well be looked upon as not inconfi- 
dcrable to the purpofe, for which it has been 
alledged, yet the main thing, that is to re
move the fcruple fuggefted by the height of 
icy hills above the water, is,

9. Thirdly, that fuch hills of ice are not 
to be looked upon as intire and folid ones, but 
as vaft piles or lumps, and malTes of ice, cafu- 
ally and rudely heaped up and cemented by 
the exceffive cold,' freezing them together by 
the intervention of the water, that walhcs them j 
which piles of many pieces of ice are not made 
without great cavities intercepted, and filled 
only with air, between the more folid cakes or 

‘lumps; fo that the weight of thefe ftupendous 
pieces of ice is not to be eftimated by the big-

Bartbol.

mentions fome floating pieces of 
ice, that he met with and obferved in that fea, 
which, though but fomewhat above 40 fathom 
under water, were extant 20 fathom, (that is, 
hear half as much) above water t whereas it 
feems, that, according to our above-mentioned 
computation' of the expanfion of water, the 
part under the water ought to be eight or nine 
times as deep as that above the water is 
high.

7. To clear this difficulty, I lhall reprefent 
thefe three particulars:

First, that in our computation, the ice, _
that finks fo deep, is fuppofed to float in frelh • nefs they appear of at a diftance froth the eye, 
water 4 whereas, in the obfervations of the 
above-named navigators, thofe vaft pieces of 
ice floated on the lea-water, which by reafon 
of its laltnefs, being heavier than frelh water, 
ice will not fink fo deep into that, -as into this. 
And that fait may hugely increafe the weight

3; ■

but confidering how much air there is inter
cepted between the icy bodies, of which they 
arc compiled, there may be a hollow ftrudurc 
of ice reaching high into the air, and yet the 
whole aggregate or icy pile, will prefs the fub- 
jacent water on which it Jeans, no more than 

would
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^vould as much water, as were equal in bulk 
only to the immerfed parts} as we fee in barges 
loaden with boards, which, though piled up to 
a great height above the water, make not the 
veffel to fink more than a ladings that would 
make a far lefs ffiew, and oftentimes be all con
tained within the cavity of the veffel, provided 
it be more ponderous in ffecie. But to enter 
into any further confideration of thefe hydro- 
ftatical matters, would be improper in this 

• A wir efpecially fince we have * elfewhere
uydojirati- treated of them. And that thefe floating hills 
csl Para~ " ' -
d>xet.
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upper part of iflands of ice may be increafed by 
fnow i and, as I remember, that in that famoufly 
inquifitive navigator Mr. Hudfon'3 voyage for 
the difeovery of the North-weft paffage, it is 
related, that his company was * ‘ fo well ac- * Mr.

* feek out the broadeft iflands of ice, and there

* 1

* frelh and good.* 
know not, how much lower the Dutchmen’s '^Aba- 
ice and Captain James*s would have reachedcucl^P'^c- 
into the fea, in cafe the ground they refted on,
had not hindred them. For though one might 
probably think, that thefe are the greateft 
depths, that any hills of ice have been obferved 
to attain, (that mentioned by the Hollanders 
reaching 36 fathom beneath the water, and 
that mentioned by Captain James, no lefs th.an 
40 fathom) yet I find in Mr. Hudfbn's voyage, 
that the Engliffi, in the bay that bears his name, 
met with more than one or two iflands of ice, 
of a far greater depth under water. For among 
other things, the relator has this memorable 
paffage ; ‘ In this bay, where we were thus 
‘ troubled with ice, we faw many of thofe 
‘ mountains of ice aground, in fix or feven 
‘ fcore fathom water.* And if the fea had 
been deep enough, even thefe ftupendous 
moles of ice would probably have funk much 
lower, and fo have leflened the heights of the 
mountains.

IJ. I Know, tliat delivering the mcaforeof t he 
expanfionofwateralone,Ihave not faid all, that 
may be laid about the expanfion of liquors j but 
becaufe, as it has not yet appeared to me, that 
any liquor is expanded by cold, unlels by ac- 
tui freezing ; I doubted, whether aqueous 
liquors, as wine, milk, urine, were other- 
wife expanded by congelation, that! upon the 
account of the water or phlegmatick (and, in a 
ftrift fenfe, congealable) part contained in

quainted with the ice, that when night, or Hudfon’s 
foggy or foul weather took them, they would

come to anchor, and run and fport, and fill 
water that ftood on the ice in ponds veryl*'’.^7'’^'’» 
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and iflands of ice are not intire and folid pieces 
of it, we fliall otherwhere have occafion to 
fhew out of navigators, and even in the ob> 
fervation we have mentioned out of Janus 
Miinck, the learned relator of it. Bartbolinus 
takes notice, that thofe vaft pieces of ice (we 
have been mentioning} that reached 20 fathom 
above water, were compiled of ftore of Ihow 
frozen together.

'10. These confiderations may ferve to ren
der fome account of thofe ftupendoufly tall 
pieces of ice, whofe extant parts bear lb great 
a proportion to the immerfed part, when the 
whole mafs does really float. But I confefs I 
doubt, that not only in the examples we have 
alledged, but in other eminent ones of moun
tains of ice, if I may fo call them,there may be 
a miftake j and that the height of them above 
the water would be far lefs, and the depth 

• under water far greater, if the ice had water 
•enough to fwim freely. For feamen, by rea
fon of the difficulty, are not wont to meafure 
the height of thofe pieces, that float at liberty 
in the fea. And as for thofe, that are on 
ground, as their heights lie far more convenient 
to be meafured, fo the mcafurers not knowing 
how long they have been on ground, for 
aught 1 know, much of that admired height 
may be attributed to the fnows, that from time 
tb time fall very plentifully in thofe frozen re
gions, and are compared together, either by - .
the fun, whofe beams fometimes begin to . them •, and whether it were worth while, for 
thaw it, and fometimes by the water of the 
waves that beat againft the ice, and being con
gealed with the fnow, does as it were cement 
the parts of it together, and fometimes by both 
of thefe caufes. So in the inftance alledged 
cut of Captain James, page 14. of pieces of 
ice, that were twice as high as his topmaft- 
head ; it is faid alfo, that they were on ground 
in 40 fathom. And in the other example men
tioned out of Bartbolinus, though there be 
40 fathom attributed to the immerfed part of 
the ice, yet that meafure is not exclufive of a 
greater j for it is faid, that the ice reach
ed downwards above 40 fathom ; and 
how much downwards, and whether as 
far as the ground, we are left at liberty to
guefs. ■
recorded in the Nova Zembla voyage, to have 
been in all 52 fathom, that is 300 and twelve 
foot deep, though it be granted what they 
affirm, that it was 16 fathom above the water, 
which is almoft a third part of the whole 
depth i yet I obferve, that gf this icy mountain 
it is faid, that it faft on the ground. So 
that as on the one fide it feems probable, that the

a man in hafte, to examine their particular ex- 
panfions. Notwithftanding which, I would 
not difeourage any from trying, whether or no, 
by the differing dilations or aqueous liquors, 
fome of them of the lame, and fome of them 
of differing kinds, we may be affifted to 
make any eftimate of the differing proportions 
they contain, of phlegm, and of more fpiritu
ous or ufeful ingredients.

12. Aft E R what has been hitherto delivered 
concerning the expanfion of liquors by cold, it 
may be expected we ffiould lay fomething of the 
meafure of their contradion by the lame quality. 
But as for water, which is the principal liquor, 
whole dimenfions are to be confidered, J have 
formerly declared, that I could feldom or ne- 

And in that ftupendous piece of ice ‘ ver find its contradion (in the winter feafon 
when I tried it) to be at all confiderable. 
And .1 ffiall now add, that having, for greater 
certainty, procured the experiment to be made 
by another alfo, in a bolt-head, the account 
I received of it was, that he could fcarce dif
cern the water in the ftem to fall beneath its 
ftation, (marked at the upper part of the pipe,) 
when the water in the ball was fo far infrigi- 
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dated as to begin to freeze. Though I will 
not deny, that in warmer climates, as Italy or 
Spain, the contraftion of the water, a little be
fore glaciation begins, may be fomewhat con
fiderable, efpecially if the experiment be made 
in fummer, or in cafe (either there or here) 
the water expofed to freeze be put into a veffel 
very advantageoufly (haped, or brought out 
of fome warm chamber or other place, where 
the heat of the air, that furrounded it, had 
ratified it. But to examine the meafures of 
contraftion in the feveral liquors, and with the 
nice obfervations, that fuch a work, to be ac
curately profecuted, would require, would have 
taken up much mere of my time than I was 
willing to imploy about a work, which Hooked 
not on as important enough to deferve it. And 
therefore I (hall here add nothing to what I 
have faid under the title of the Degrees of Cold, 
touching the contraftion of fpirit of wine and 
oil of turpentine, by the differing degrees of 
that quality ; and as for the condenfation of air, 
the vafteft fluid we deal with, I did indeed 
think fit to meafure how much cold condenfes 
it. But the account of that experiment will

* In f/jsbemore opportunely delivered in * one of the 
. aboiic following difcourfes.

the tempe- 
rature ef 
the air.

T'he ExPER IM ENT AL HiSTORY
it, that the water had been really expanded 
by congelation.

3. We alfo tried, whether or no a much 
fmaller quantity of water would not, if frozen, 
have the like effeft ; and accordingly, filling 
with about an ounce of water a (krewed pewter 
box (fuch as many ufe to keep treacle and falves 
in) quite new, and of a confiderable thicknefs, 
we found, that upon the freezing of the includ
ed water, rhe veffel was very much burft.

Afterwards filling a quart bottle (if I 
miftake not lhe capacity) with a congealable 
liquor, and tying down the cork very hard 
with ftrong packthread, we found, that the 
froft made the liquor force out the ftopple, in 
fpite of all the care we had taken to keep it 
down.

But afterwards we fo well fattened a cork to 
the neck of a quart bottle of glafs, that it was* 
eafier for the congealing liquor to break thevel^ 
fel, than to thruft out the ftopple ; and having 
for a great many hours expofed this to an exceed
ing (harp air, we found at length the bottle 
burft, although it were fo thick and ftrong, 
that we were invited to meafure the breadth of 
the fides, and found that the thinneft place, where 
it was broken by the ice, was -|-of an inch, an4 
the thickeft 4, that is, twice as much ; we alfo 
by the help of the froft broke an earthen bottle 
of ftrong Flanders metal, of which the thinneft 
part, that was broken, was equal, by meafure, to 
the thinneft part of the other.

4. But the above mentioned inftances (erv-; 
ing only to declare in general, that the expan
fion of water by cold is very forcible, I thought 
fit to attempt the reducing of the matter 
fomewhat nearer an eftimate le(s remote from 
being determinate ; and becaufe the water ex
pofed to congelation may be probably fuppo
fed to be homogeneous, we judged, that the 
quantity of it, may very much vary its degree 
of force J and becaufe fome may fufpeft, that 
the figure alfo may hot be inconfiderable in 
this mat(er, we thought fit to make our trials 
in a brafs veffel, whofe cavity was cylindrical, 
and \vhich, to make it ftronger, had an orifice 
but at one of its ends ; and whofe thicknels 
was fuch, that we had reafon to expeft, that 
whilft the top remained covered, but with 3 
reafonable weight, the included water would 
find it more eafy to lift up that weight, than 
break the fides. To this cylinder we fitted a 
cover of the fame metal that was flat, and 
went a litjlc way into the cavity, leaning alfo 
upon the edges of the fides for the more 
clofer (lopping of the orifice: the cavity of this 
cylinder was in length about five inches, and in 
breadth about an inch and three quarters. This 
cylinder being filled top-full with water, and 
the cover being carefully put on, was fattened 
into an iron frame, that held it erefted, and 
allowed us tq place an iron weight, amounting 
t^ 56 pound, or half a hundred of common 
EnglKh weight whichcircumttance I mention 
(becaufe the common hundred, that our carriers,

ufe, exceeds five fcore by twelve.) But

TITLE XI. (
Experiments touching the expanfive force of

freezing water.

I. T T AVING lhewn, that there is an ex-
JL X panfion made of water, and aqueous 

bodies, by congelation, let us now examine how 
ftrong this expanfion is, and the rather becaufe 
no body has yet, that we know of, made any 
particular trials on purpofe to make difcove- 
ries in this matter •, fo that although fome un- 
happy accidents have kept our experiments 
from being as accurate as we defigned, (and as, 
God alTifting, we may hereafter make them) 
yet at leaft we fhall fhew this expanfion to be 
more forcible, than has hitherto been common
ly taken notice of, and affift men to make a 
fomewhat lefs uncertain eftimate of the force 
of it, than they feem to have yet endeavoured 
to enable themfelves to make.

2. And (i.) we fhall mention fome experi
ments, that do in general fhew, that the ex
panfion of freezing water is confiderably ftrong.

W E took a new pewter bottle, capable to 
contain, as we guefled, about half a pint of 
water, and having filled it top full with that 
liquor, we fere wed on the ftopple, and expofed 
it during a very frofty night, to the cold air ; 
and the next morning the water appeared to 
have burft the bottle, though its matter were 
metalline, and though purpofely for this trial 
we had chofen it quite new, the crack appeared 
to be in the very fubftance of the pewter. Thi^ 
experiment we repeated ; and it was one of 
thofe bottles filled with ice, that had cracked 
it, which a noble virtuofo would needs make 
me (who fhould elfe have fcrupled to amufe, 
with fuch a trifle, fo great a monarch, and fo 
great a virtuofo) bring to his Majefty, to fatisfy this veffel being expofed in a frofty night to 
him, by the widenefs of the crack, and the the cold air, the contained water did not the 
protuberance of the ice, that lhewed it felf in next morning appear to be frozen, and the 
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trial was another time that way repeated with 
no better fuccefs, as if either the thicknefs or 
clearnefs of the metal had broken the violence of 
the external’air’s frigefaftive power, or the 
weight, that pppreffed the cover, had hindered 
that expanfion of the water, which is wont to 
accompany its glaciation.

Wherefore we thought it requifite to 
apply to the outfide of the veffel a mixture of 
ialt, with ice or fnow, as that, which we had 
obferved to introduce a higher degree of cold 
than the air alone, even in very frofty nights j 
and though this way it felf, the glaciation pro
ceeded very flowly, and fometimes fcarce at 
all, yet. at length we found, that the water 
was by this means brought fo far to freeze, 
that on the morrow the ice had on one fide 
fwelled above the top of the cylinder, and by 
lifting the cover on that fide, had thrown down 
the incumbent weight j but in this trial the 
cover having been uniformly, or every where 
lifted up above the upper orifice of the cy
linder, we repeated the experiment divers times, 
as we could get opportunity, fometimes with 
fuccefs, and fometimes without it 5 and of one 
of the chief of our experiments of this fort, 
we find the following account among ohr col- 
ledions.

5, [The hollow brafs weight, being about 
one inch and three quarters in diameter, and 
the brafs cover put on, was loaded with a 

. weight of 56 pound upon the cover and ex
pofed to an exceflively fharp night: the next 
morning the cover and the weight were found 
vifibly lifted up, though not above (that we 
could difcern) a fmall barley-corn’s breadth, but 
the thicknefs of the brafs cover was not here 
eftimated, which was much lefs than half an 
inch, which, according to former obfervations, 
one might expeft to fee the ice afeend. But 
that, which we took particular notice of, was, 
that the inclofed cylinder of ice, being by a 
gentle thaw of the fuperficial parts taken out, 
appeared fo full of bubbles, as to be thereby 
made opacous. Alfo when in the morning the 
cylinder was brought into my chamber, before 
the fire was made, the 56 pound weight be
ing newly taken off, at a little hole, that feem
ed to be between the edge of the brafs and 
ice, there came out a great many drops of wa
ter, dilated into - numerous bubbles, and re
duced in a kind of froth, as if upon the removal 
of the oppreffing weight the bubbles of the 
water had got liberty to expand themfelves; but 
this lafted but a little while.]'
. 6. After this the difficulty we have often 
met with in the placing of great weights con
veniently upon the cover of a cylinder, and the 
expeftation we had to find the quantity of the 
water wc made ufe of, capable, upon its con
gelation, to lift up a much greater weight, in
vited us to make trial of its expanfive force, 
by fomewhat a differing way ; which was, to 
fit a wooden plug to the cavity of the cylin
der, (after we had fuffered it to foak a conve
nient time in water, that, fwelling as much as 
it would before, it might be made to fwell 
no more by the water, which would lie 
contiguous to it in the veffel) and then to 
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drive it forcibly in, till by confiderable weights 
appended to the extant part of the plug, when 
the cylinder was inverted, we could not draw 
it out. The fuccefs of one of thefe trials is thus 
fet down in our colleftions:

7. [A Plug was driven into the cavity of 
a brafs cylinder, firft filled with water, the plug 
being alfo well foaked ; then the cylinder be
ing inverted, the plug took up half a hundred 
and a quarter of a hundred weight, and would 
poffibly have taken up much more, and being 
expofed to a very /harp night, the freezing 
water thruft out the plug about a barley-corn’s 
breadth, quite round above the upper edge of 
the cylinder and it freezing all that day and 
the next night, it was again expofed, the plug 
not being yet taken out, and then the plug 
was beaten out a little more, namely, (in all) 
near a quarter of an inch.]

8. Thus we fee, that the expanfive endea
vour of the water forced a refiftance, at leaft 
equal to that, which would have been made 
by a weight of 74 pound; and probably, as the 
note intimates, would have appeared able to 
do more, if wc had had convenient weights 
and inftruments, wherewith to have meafured 
the ftrength of the water’s endeavour outwards, 
which fome fubfequent trials made us think 
very confiderable ; though not finding their 
events fet down in our notes, we think it fit ac 
prefcnt to leave them unmentioned.

But one thing there is in thefe trials, that I 
think not unworthy a philofopher’s notice, and 
his confidering; namely,- that this endeavour of 
the water to expand it felf is thus vigorous, 
though the uttermoft term, to which it, would 
expand it fcif, in cafe it were not at all refifted, 
would be but to about a ninth, or at moft an 
eighth part of the fpace it poffeft before it began 
to freeze; whereas air may by heat (which *yet,» £x~ 
we have elfewhere lhewn, will not reduce itferiments 
to any thing near its utmoft expanfion) 
brought to poffefs (though not to fill) accord-^*^ 
to the diligent-f-M(?ry?»«a?s obfervation, 
verity times the dimenfions it had before rn-fire-dteii 
rifaftion ; and confequently the air expanded^^'* 
by heat does by its endeavours tend to ac
quire above 60 times the (pace, that the water 
does, when expanded by fo high a degree of 
cold, as is capable to turn it all into ice : not 
to mention, that the expanfion, to which the 
air tends upon the account of its own fpring, 
is, (as we fhew in another j place) many times 4: The 
greater than that, to which Merfennus could 
bring it upon the bare account of heat. Phyfit-

9. There remains yet one way, whereby 
hoped, though not to meafure the expanfive force mente. 
of freezing water, yet to manifeft it to be pro- 
digioufly great; or in cafe we failed of this aim,

• to produce at leaft fome other phaenomena re
lating to cold, that would not be inconfider- 
able. And though our endeavours fucceeded 
not, yet becaufe a happier opportunity may 
bring them to be one way or other fuccefsful, 
we fhall annex, that we caufcd to be made 
an iron ball of between two and three inches 
diameter ; which ball was folid, fave that in 
the midft there was a fmall cavity left to place 
a little water in, together with a female fa ew, 
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not fo eafy to conceive, how they Ihould dis
play fo ftrange a force againft the fides of thofe 
ftrong veffels, that they break, when they may 
as freely permeate or enter them : befides this, 
I fay, we obferve, that in oil, which requires a 
far greater degree of cold to be congealed to 
a good degree of hardnefs, the fwarms of fri
gorifick atoms, that invade it, are Ijb far from 
making it take up more room than before, that

90
as tlrey call it, reaching from the outward fur
face of that internal cacity j and to this was 
applied a ftrong iron fcrew, fo fitted to the 
internal cavity of the other fcrew, as to fill it 
with as much exaCtnefs as could be obtained. 
And this fcrew was made to go fo hard, that 
it required to be fcrewed in by the help of a 
vice, that it might not be forced our, with
out breaking the iron it felf. Our defign in 
imploying this inftrument Was, that having well - they reduce it into left, as may appear by thofe 
filled the internal cavity with water, and forced 
in the fcrew as far as it could be made to go, 
the inftrument thus charged with water might 
be expofed to the higheft degree of cold we 
could produce. For having thus ordered the 
matter, we thought we might expeCt, either 
that the water, how much foever we heighten
ed and lengthened the cold, would not freeze 
at all, being hindered from the expanfion be
longing to ice in comparifon of water; or, if 
it did freeze, that one of thefe two things would 
happen, either that the expanfive force of that 
little water would, by forcing fuch an iron in
ftrument, manifeft its ftrength to be ftupen
dous ; or, by not breaking it, prefent us with 
ice without bubbles, or at leaft not rarer and 
lighter, than the water it was made of: but 
for want of a fufficient cold, our defigns fuc
ceeded not, fo as to fatisfy us, thoqgh we more 
than once attempted it. For the great tliick- 
nefs of the iron being confidered, we were not 
fure, that the waters not freezing might, not 
proceed rather from the thicknefs and com- 
paftnefs of the metal, jhan from its refiftance 
to the expanfion of water. And therefore we 
muft fufpend the inferences, this experiment 
may afford us, till we have opportunity to make 
trial of it, with a cold not only very intenfe, 
but durable enough; the want of which laft cir- I 
cumftance keeps us from daring to build any 
thing on our experiment.

IO. And here wc may take notice, that it 
may be an inquiry, more worthy a philofopher, 
than eafy for him, whence this prodigious force, 
we have obferved in water, expanded by gla
ciation, Ihould proceed. For if cold be but, 
as the Cartefians would have, a privation of 
heat, though by the recefs of that ethereal fub
ftance, which agitated the little eel-like parti
cles of tire water, and thereby made them 
compofe a fluid body ; it may eafily enough 
be conceived, that they Ihould remain rigid in 
the poftures,wherein the ethereal fubftance quit
ted them, and thereby compofe an unfluid 
body like ice: yet how thefe little eels Ihould 
by tliat recefs acquire as ftrong an endeavour 
outwards, as if they werefo many little fprings, 
and expand themfelves too with fo ftupendous 
a force, is that, which does not fo readily ap
pear. And on the other fide, in the Epicurean 
way of explicating cold, though the phasnome- 
non feems fomewhat lefs difficult, yet it is not 
at all eafy to be folved : for though, granting 
the ingrefs offwarms of cold corpufcles, the 
body of water may be fuppofed to be thereby 
much fwelled and expanded, yet befides that 
thefe corpufcles, ftealing infenfibly into the li
quors they infinuate themfelves into, without 
any’ lhew of boifteroufnefs or violence, it ig

former experiments, which manifefted, that cold 
does not expand, either oil or uncongealaWe 
liquors, but condenfe them.

. II. After what I have thus largely deli
vered, concerning the expanfive endeavour of 
freezing water, I hope I may be allowed to 
leave to others (if they fhall think it worth the 
labour) the profecution of the like experiments 
upon wine, milk, urine, and other liquors a- 
bounding with aqueous parts; concerning which, 
we lhall only in gener^ remind thofe, that may 
have forgotten it, that by fome of our experi
ments it appears, that fuch aqueous liquors are 
expanded by congelation, and that their en
deavour outward is confiderably forcible, feems 
more than likely from what we formerly noted 
out of the Dutch voyage to Nova Zembla, 
where it is related, that by the extreme cold, 
both fome of their other barrels, and fome of 
thofe that were hooped with iron, were, as 
they fpeak, frozen in pieces; that is, accord
ing to our conjecture, burft together with the 
hoops, whether of wood or iron, by the ex- 
panfivc force of the imprifoned liquors brought 
to freeze.

12. To which 1 lhall add, that when I 
alked an ingenious perfon, whether in Rujfia, 
where he hved a good while, beer and wine 
did not, when brought <0 congelation,, break 
the veffels they were frozen in ; he anfwered, 
that he had not obferved wooden veffels to 
have been broken by them, (perhaps becaufe of 
their yielding) but glals and ftone bottles often.

TITLE Xlt.

Experiments touching a new way of efiimating the 
expanfme force of congelation, and of highly 
compreffing air without engines.

I. HERE is yet another way, that I
I bethought my felf of, at once to mea

fure the force, wherewith freezing water ex
pands it felf, and to reduce the air to a greater 
degree of 'condenlation, than I have as yet 
found it brought to by any unqueftionable way 
of compreffmg it. But whereas by this method, 
to determine exaCUy the expanfive force of the 
water, it were requifite not only to know the 
quantity of the water, and that of the air expofed 

. to the cold, but to make the experiment in vef
fels conveniently lhaped to meafure thedilatation 
of the one, and the compreflion of the other ; 
ouf experiments being made in a place, where 
we were not provided of fuch glaffes, we were 
not able to make our trials fo inftruCtive and 
fatisfaClory, as elfe we might hav^ done. Ne- 
vertlielefs, we lhall not fcruple to fubjoin thofe , 
of them, that we find noted down among our 
collections, allowing our feives to hope, that
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will not be unacceptable or appear impertinent, 
not only upon the account of their novelty, but 
for two other- reafons,

2. The firft, becaufe though they do not ac
curately define the expanfive force of freezing 
■water, yet they manifeft, that it is wonderfully 
great, better perhaps than any experiment, 
that has been hitherto praffifed, (not, to fay, 
thought of;) as may appear by comparing what 
we have delivered in another treatife, of the 
great force requifite to comprefs air confider
ably, with the great comprefiion of^air, that 
has already been this way effefted.

3. The fecond, becaufe this new way af
fords us one of condenfing the air much far
ther than hitherto it has, by any method I have 
heard of, been unqueftionably reduced ; I fay, 
unqueftionably, becaufe though the diligent 
MerfennuSy and others, feem to have conceived 
himfelf to have reduced it in the wind-gun 
into a very narrow room ; yet befides that, by 
our expedient, we have compreffed it beyond 
what thefe ingenious men pretend to ; befides 
this, I fay, I have long much queftioned, whe
ther the way of compreffing air in a wind
gun, which both they and we have imployed, 
may fafely be relied on. For the oil or fome 
other analogous thing, that is wont this way 
to be employed, and the overlooking of feve
ral circumftances, that are more neceffary to 
betaken into diligent confideration, than wont 
to be fo, may eafily enough occafion ' no fmall 
miftake in affigning fo great a degree to the 
comprefiion of the air ; but our exceptions a- 
gainft this way of meafuring it may be more 
opportunely difeourfed of in another place. 
And therefore we will now proceed to take 
notice, that of the two known ways of com
preffing air, the cleareft and moft fatisfadory 
feems to be that, which is performed in the 
wind-fountain, as it is commonly called, where, fully marked with a diamond) ip which we 
yet I have feldom, if ever, feen the air, (that 
I remember) by all the violence men could 
ufo to fyringe in water, crouded into fo little 
as the third part of the capacity of the veffel. 
And an ingenious artificer, that makes ftore 
of thefe fountains, being confulted by me, about 
the further compreffing of air in them, he de
terred me from venturing to try it, by affirm
ing to me, that both he and another fkilful 
perfon of my acquaintance had like to have 
been fpoiled by foch attempts : for endeavour
ing to urge the air beyond a moderate degree 
of comprefiion, it not only burft fome foun
tains made of glafs, but when the attempt was 
made in a large, but thick veffel, made of 
ftrong and compad Flanders earth (the fame 
with that ofjugs and ftone bottles) the veffel 
was, by the over-bent fpring of the air, burft 
with a horrid noife, and the pieces thrown off. 
with tliat violence, that if they had hit him, 
or his friend, thataffifted him in thcexperiment, 
they might, have maimed him, if not killed 
him out-right. So that the greateft unqueftion- 
able compreffion of the air feems to have been 
that, recorded in the fifth chapter of our de
fence againft the learned Linus, where, never- 
thelefs, we could reduce the air by the weight 
of a cylinder of mercury of about 100 inches.
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(which confequently might near countervail a 
cylinder of fixfcore foot of water) but into a 
little lefs than a fourth part of its ufual extent; 
but how much further the air may be com- 
prtffed by our new purpofed way, it is now 
time to fhew by the enfuing notes, of which 
we have not omitted any, that we could find, 
both that fome fcruples, which might elfe arife 
about the way we employed, may be prevent
ed or fatisfied ; and that the way, we im
ployed in praftifing this method, might by 
Ibme variety of examples be the better under
ftood.

[4. We took a large glafs-egg, with a cy'in- Dcccfnier 
drical ftem about the bignefs of my little finger, ’3- 
and pouring in water, till it reached about a 
finger’s breadth higher than the bottom of the 
ftem, we fet it to freeze in fnow and fait, for 
fome hours, with the flop of the ftem (which 
was drawn out into a very (lender pipe, almoft 
at right angles with the Item) open, and there 
left it for fome hours, and the water was rifen 
betwixt fix and a half, and fcvcn inches. This 
we did in order to another experiment ; but 
then eafily and nimbly fealing up rhe flender 
pipe above-mentioned, that the air in the ftem 
might not be heated, we let it continue in the 
fnow fome time, adding frefh for about 24 
hours, to obferve to what degree the water, 
by expanding itfelf, would comprefs the im- 
prifoned air. The length of the cylinder of 
air to be condenfed at the time of rhe fealing, 
was (accounting by eftimation for the flender 
pipe newly taken notice of) almoft 9 J- inches. 
This fpace we obferved the afcending water, 
as the ice increafed below, to invade by de
grees } (for we watched it, and meafured it 
from time to time:) fo much, till at length 
the water reached to 8 inches and 4 al* 
moft, above the ftation (which we had care-

found if, when the glafs was fealed up, leaving 
but about an inch of air at the top ; fb that of 
the whole fpace before poflefTed by the air, the 
water had intruded into near nine parts of ten. 
Then being partly apprehenfive the glafs would 
hold no longer, but have its upper part blown 
off, as it happened to us a little before with 
another veffel, and partly being defirous to try 
that which follows, we leifurely inverted the 
glafs, that the air might get up to the ice ; for 
all the water in the ftem had been purpofely 
kept unfrozen ; and having provided a jar to 
receive the water, that Ihould be thrown out, 
we broke the flender pipe, which we had fealed 
up, and immediately, as we expedled, the 
compreffed air, with violence and noife, blew 
out of the ftem into the jar about ten inches of 
water} which was fomewhat more (between 
half an inch and a whole inch, by reafon of 
the impetus of the fclf-expanding air) than the 
fpace polfeffed by the air, before it began to be 
compreffed. And befides this, fuch a ftrange 
multitude of bubbles, that were formerly re- 
prefled, did now get liberty to afeend from the 
lower parts of the glals to the top of the re
maining water, that it fomewhat emulated that, 
which happens to bottled beer •, upon the 
taking out of the cork, N.B. when the air was 
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compreffedi beyond feven inches, we obferved 
divers times, that the infide of the glafs pof
feffed by the air, and neareft to the water, was 
round about, to a pretty height, full of very 
little drops like a fmall dew ; but when we 
came to break the glafs, we took no fuch no
tice, whether the rifing water had licked them 
up, or their concourfe made them run down 
into it, or for fome other reafon, we deter-

- mine not.]
Aneilser.

Dtcembtr [5. Wb took a fingle phial filled with water, 
13. about half an inch above the lower part of the 

neck, and leaving about two inches of air in 
the remaining part of the neck, which was 
drawn out in a flender pipe, like that of the 
glals laft mentioned, we fealed it up, the air 
being firft. well cooled; and expofing it to 
freeze, we obferved a while after, that it 
had by guels condenfed the air into leffer 
room. A while after, being in another cham
ber, we heard a confiderable noife, and ima
gining what it was, we went directly to the 
glafs, whofe upper part confifting of about an 
inch of the neck, befides the flender pipe, we 
found had been blown off from the table upon 
the ground, the body and part of the neck re
maining in the fnow ; but this glafs was of a 
metal, that ufes to be more brittle than white 
glals.

Aiwther.
[6. A Round white glafs, almoft filled 

with water, was fealed up with care, to avoid 
heating the included air, which amounted to a 
cylinder of about 2 inches and -J ; after a while 
the water fwelled and compreffed the air almoft 
two inches, that is, full two thirds : and then 
(as we conjedfured, becaufe the fnow reaching 
too high, froze it in the neck) we found the 
glafs cracked in many places of the ball, and 
the top thrown off at fome little diftance from 
it.]

Another.
[7. A Large fingle phial fealed, in whofe 

neck the air was not condenfed to half its for
mer room, jiift as we were going to break it 
under water, to obferve the felly of the com- 
preffed air, fuddenly blew off with a good 
noife, and threw from the table almoft the 
whole neck of the phial in one intire piece, 
which is near four inches long, and at the balls 
above an inch broad.]

[8. A Glass about the bignefs of a turkey
egg, and of an oval form, with a neck almoft 
cylindrical, but fomewhat wider at the lower 
than the upper part, was filled with water, till 
there was left in the neck four inches and a 
half; whereof the laft quarter of an inch, and 
a little more, was much narrower than the reft, 
being drawn into a conical lhape, that it 
might be eafily fealed at the apex i along this 
cylinder, from the furface of the water to the 
top of the glafs, was pafted a lift of paper, di
vided into inches and quarters; and then the 
glafs being carefully and expeditioufly fealed 
up by the flame of a candle, we obferved, that 
by holding the glafs a while in a warm hand, 
and a room, where there was a good fire, the 

water was fwelled up near a quarter of an inch; 
but placing the glals amongft folid pieces of 
ice mixt with felt, the water quickly began to 
fubfide upon the infrigidation; and a while 
after beginning to freeze, it began ‘ to fwell, 
and by degrees compreffed the air, till it had 
crouded it into lefs then a 17th part, by what 
feemed indilputable j for by eftimate, it feem
ed to feme to be crouded into lefs than a 20th 
part, if not a much leffer part, of the room it 
formerly poffeffed. Which difference of efti- 
mates, notwithftanding the divided paper, pro
ceeded from the change of the figure of the 
upper end of the glafs, from the cylindrical, 
and to fliew that there, was no leak at the 
place where the glafs was fealed ; befides 
that by prying diligently, we could difeern 
none ; befides this, I fay, when the pref
fure of the thus crouded air grew too ftrong 
for the refiftance of the glals, it burft with a 
noife, that made us come to it from feveral 
places of the houfe. The veffel broke not in the 
cylindrical part (as I may fo Ipeak) but in the 
oval, the whole pipe with the fealed end re
maining entire ; the ice appeared full enough 
of bubbles, which made it white and opacous, 
and the water, that had afeended into the neck, 
upon the breaking was all driven out of it.

Thus far our colledions ; but becaufe we 
had in another glafs, where the operation was 
fooner difpatched, an opportunity of watch
ing and obferving fomewhat more exactly, we 
will add,

9. That the laft, and poffibly the beft 
experiment we had of compreffing air by freez
ing, was made in a fliort and ftrong glafs-egg, 
whofe ball was very great in proportion to the 
ftem, that the expanding of the water might 

jhave the more forcible operation. This veflel 
being exadly fealed, and having a divided 
lift of paper pafted along the ftem, was fet to 
freeze with fnow (or ice) and felt, and the con
tained water did quickly begin to croud the 
air into a lefler room, and for a good while 
afeended very faft j till at length it having thruft 
the air into fo fmall a part of the cavity of the 
pipe, that we vehemently fufpeded there might 
be feme unheeded flaw or crack of the glafs, 
at which the air had ftolen out, we drew near 
the veffel, and attentively prying all about ir, 
to try, if we could difcover any ground of our 
fufpicion, we found (as far as the divid^ lift, 
and other circumftances could inform us) that 
the air (fuppofing none of it to have got away) 
was reduced by our eftimate into the 19th part 
of the Ipace it poffeffed before. And this our 
curiofity proved not unfeafenable; for whilft 
we were narrowly fiirveying the glals, to fpy 
out feme flaw in it, we were quickly fetisfled 
there had been none, by a huge crack made 
upon the eruption of the included air, whofe 
fpring being, by fo great a compreffion, made 
too ^rong for the glafs to refift, it did with a 
great noife break the ball of the glafs into 
many pieces, throwing the unfrozen part of 
the water upon me, and alfo throwing off the 
ftem of the egg, which yet I had the good for
tune to recover intire, and which I yet keep by 
me as a rarity.

to. Thus
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IO. Thus far we then proceeded in com

preffing the air, which being done in veffels 
hermetically fealed, where no air can get in 
or out, feems to me a more unexceptionable 
way than thofe, that have hitherto been thought 

. of. But further, we could not then profecute 
it for want both of convenient glaffes, and of 
ice or fnow, of which if we were provided, 
and particularly of ftrong glaffes, we Ihould 
little doubt of reducing the air to a yet more 
confiderable degree of compreffion.

II. We may add on this occafion, that we 
looked upon the fame way, as fomewhat lefs 
unpromifing than others, that have been hi
therto ufed to try the compreffion of water : 
for though hitherto neither the experiments 
of ingenious men, nor thofe made by our feives, 
have fully fatisfied us, that water admits any 
more compreffion, than it may fuffer upon 
the account of the little parcels of air, that are 
wont to be difperfed among it ; yet the un- 
fuccelsfulnefs may perhaps (for I propofe it 
but as a mere conjefture) be imputed to the 
poroufnefs of the veffels; wherein, by the ways 
already praftifed, the experiment muft be 
made: whereas in this new way of ours, not 
only the force, wherewith the compreffed air 
preffes upon the water, grows at length to be 
exceeding great, and is applied not with a 
fudden impetus, as when a pewter veffel is 
knocked with a hammer, but by flow and re
gular degrees of increafe; but the water is kept 
in a veffel impervious to its fubtileft parts, fo 
that it may indeed crack the glafs, but cannot 
get out at the pores, as the water compreffed 
is wont to do at thofe of metalline veffels. 
The profecution of this experiment, to bring 
it to any thing of accuratefnefs, we omitted, 
partly through forgetfulnefs and avocations, 
and fometimes for want of conveniency to try 
it. But by the firft 'of the lately mentioned 
experiments, about the condenfation of air* it 
feems by the ftrong multitude of bubbles, which 
upon the breaking of the glafs appeared in 
the water, that had been compteffed betwixt 
air and the ice, that thofe two bodies had very 
violently compreffed it. And this we are the 
more apt to believe, becaufe that another time, 
when we had fealed up fome air and water in 
a glafs-egg, and permitted the water to fwell 
by the operation of the cold, but till it had 
reduced the air, included with it, to about 
three quarters of the fpace it poffeft before; 
even then (I fay) to try, whether the fubjacent 
water were not alfo compreffed by the air it 
urged, we broke off the fealed apex of the 
glals, and perceived, as we expefted, the wa
ter to afeend, and that to the height of a quar
ter of an inch, as we found by meafure. But 
fuch trials having not been, as we juft now 
acknowledged, duly profecuted, we fhall at pre- ’ 
fent content our feives to have named this way 
of attempting the compreffion of water, with- 
put grounding any inferences upon it.

TITLE XIII.
Experiments and obfervations touching the fphere 

of a£livity of cold.
fphere of aftivity of cold, or, to 

1, fpeak plainer, the fpace, to whole ex- 
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tremities every way the atSlion of a cold body 
is able to reach, is a thing very well worth 
the enquiring after, but more difficult to find, 
than at firft one would imagine. For to be 
able to affign the determinate limits, within 
which, and not beyond them, a cold body can 
operate, feveral things are to be taken into 
confideration; as firft, what the degree of 
cold is, that belongs to the affigrted body. 
For it feems rational to conceive, that if a cold 
body, as fuch, have a diffufive virtue, thole,thac 
have greater degrees of cold, as ice and fnow, 
will be able to diffufeitto a greater diftance, 
as we fee, that a coal of fire will caft a fenfible 
heat much further than a piece of wood, that 
is heated without being kindled. Secondly, 
the medium, through which the diffufion is 
made, may help to enlarge the bounds, or 
ftraighten the limits of it, as that medium is 
more or lels difpofed to receive or to tranf- 
mit the aciion of the cold agent. Thirdly, 
Not only the confiftence, and texture of the 
medium, but its motion, or reft, may be con
fidered in this cafe. For in frofty and fnowy 
weather, men obferve the winds, that come from 
frozen lands, to blow more cold, than winds 
from the fame quarter would do, in cafe there 
were no ice nor fnow in their paffige. Fourth
ly, There may be made very differing ef- 
timates of the diffufion of cold, according to 
the inftrument, that is imployed to receive, and 
acquaint us with the adtion of cold. For a 
liquor or other body may not appear cold to 
him, that examines it' with a weather-glals, 
whilft he lhall feel it cold with his hand ; and 
as we elfewhere alfo note, to that fenfory it 
felf, as it is varioufly difpofed, the lame ob- 
jedt will feem more or lefs cold ; fo much may 
the predifpofition of the organ impofe upon 
the unlkilful or unwary. Fifthly, The very 
bulk of a cold body may very much inlarge or 
leffen its fphere of aftivity, as we may have oc
cafion to lhew fere long. And befides, there 
may be divers other things, that may render it 
very difficult to afeertain any thing in this 
matter. And therefore I lhall referve them for 
other opportunities,and obferve now in general, 
that in fuch fmall parcels of ice itfelf, as in our 
experiments we are wont to deal with, we have 
found the fphere of aftivity of cold exceeding 
narrow, not only in comparifon of that of heat 
in fire, but in comparifon of the atmofphere, 
if I may fo call it, of many odorous bodies ; 
as mulk, civet, fpices, rofes, wormwood, afta 
dulcis, alTa foetida, caftoreum, camphire, and 
the like; nay, and even in comparifon of the 
fphere of aftivity of the more vigorous load- 
ftones ; inlbmuch that we have doubted, whe
ther the fenfe could difcern a cold body, other- 
wife than by immediate contaft.

2. And to examine this, having taken a 
piece of ice, we did not find upon trials, that 
I partly made my felf, and partly caufed in my 
prefence to be made by others, that if a man’s 
eyes were clofe Ihut, 4ie could certainly dif
cern the approach of a moderately-fized piece 
of ice, though held never fo near his fingers 
ends. Nay, which is more confiderable, hav
ing had the curiofity to make the trial, with 
one of thofe very fenfible thermofcopes I have 
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there, to try whether the ice would freeze any 
part of .the contiguous and incumbent water j 
but fome intervening accidents hindred us from 
being able to’ derive any great fatisfaftion one 
way or other from our triak

5, Where FORI we fhall add, by way 
compenfation, tliat the diligent Olearzm relates, 
that at IJpahan, the capital city odPer/ia, though 
it be feated in a very hot climate, and though 
it feldom freeze there above a finger thick,

> and the ice melt prefently at fun-rifing, 
yet the inhabitants have confervatories, which 
they furnifh with folid pieces of ice of a good 
thicknefs, only by pouring at night great ftore 
of water, at convenient intervals of time, upon 
a lhelving floor of free-ftone dr marble j where
on, as the water runs over it, the moft dif
pofed of its parts are in their paffage arreft- 
ed, and frozen by the contiguous ice, which by 
this means (fays my learned author) may be 
brought in two or three fucceffive nights to a 
very confiderable thicknefs.

6. We feveral times gave order to have 
this experiment tried in England; but -partly 
through the negligence of thofo we employed, 
and partly upon the fcore of intervening cir
cumftances, our expeftation was but ill anfwer
ed. And in this cafe I mention intervening 
cireumjlances, becaufe having caufed a fervant 
to pump in the night, upon a not very thin 
plate of ice, that was laid lhelving upon a 
hoard, and another flat piece of ice being • 
about the fame time laid under a place, where 
water derived from a neighbouring fpring is 
wont continually to drop, he brought me word, 
that not only in this laft named place, the ice 
melted away, but that under the pump, inftead 
of increafing in thicknefs by the waters running 
over it, it was thereby rather diffolved. At which 
fomewhat wondering, I went in the morning 
myfelf to the pump, and caufing a good piece 
of ice to be in a convenient pofture placed 
under it, I obferved the water, as it came out 
of the pump, and was falling on the ice, to 
fmoak, as if the depth of the well had made 
the water, though very cold to the touch, 
fomewhat warm in comparison of the ice, and 
thereby fitter to diffolve than to increafe it ; 
(which inconvenience may be prevented by 
fuffering the water of deep fprings and- wells 
to ftand to cool in the air, before it be put to 
the ice :) and this, though the neighbouring air 
were, as I found by manifeft proofs, fo cold, 
that I waspot tempted to impute the unfuccefl 
fulnefs of the experiment, rather to its want of 
a fufficient coldnefs, than the water’s. So that 
till I have an opportunity of making a further 
trial, I cannot fay more to the Perfian way of 
augmenting ice. But to proceed : Oqr having 
met with but an unfatisfaftory account of this

294
formerly mentioned (wherein a pendulous drop 
of liquor plays up and down in a flender pipe} 
I found, that by holding it very near to little 

' mafles of fnow (fomewhat compared too) the 
moveable drop did not betray any manifeft 
operation of fo cold a neighbouring body j but 
if the glafs were made to touch the fnow, the 
effefft would then be notable, by the hafty de- 
feent of the pendulous drop, or its motion to
wards the obtufe part of the inftrument, in cafe 
that were not perpendicularly, but laterally ap
plied to the fnowy lumps. But this languidnels 
of opcHftion may perhaps proceed in great 
part from the fmallnefs of the pieces of ice, that 
were imployed; for hearing of a merchant, 
that had made divers obfervations about cold 
in Greenland., I defired, by the mediation of a 
very learned friend, to be informed, whether 
or no in the night they could perceive thofo 
vaft heaps, or rather mountains of ice, that 
are wont to float up and down in that fea, by 
any newdnd manifeft acceffion of cold, and was 
informed by way of anfwer to that queftion, 
that being at fea, they could know the approach 
of ice, as well by the increafe of cold, as by the 
glaring, light which the air foemed to receive 
from the neighbouring ice.

3, But that, which makes me fufpcct, that 
there may in this account be fome miftake, is, 
that I have not yet met with any'like obferva
tion in any of the voyages into gelid climates, 
that I have had occafion to perufe, though in 
fome of them the navigators frequently men
tion their having met with vaft raqds (as fome 
call them) and iflands of mountainous ice in 
the night, i And it is, as I remember, the com
plaint of one or two, if not more of them, that 
the ftiip lay clofo by fuch vaft pieces of ice, 
without their being aware of it, by reafon of 
the fogs. By which it feems, that there was no 
fenfible cold diffufed to any confiderable dif
tance, whereby they might be advertifod of the 
unwelcome neighbourhood even of fo much Ice, 
but poffibly the approach of far fmaller maffes 
of ice would have been fenfible to them in 
fuch a climate as ours, where the organs would 
not have been, indifpofod to feel, by a long ac- 
cuftomance, any thing of near fo intenfe a degree 
of cold, as that which then reigned in thofo 
northern feas.

4. Whilst we were confidering the dif
ference betwixt the operations of even th? 
Coldeft bodies at the very neareft diftance, 
and upon immediate contact, we thought it 
an experiment not altogether unworthy to be 
tried, whether, though ice and fnow alone, 
that is, unalfifted by faits, would not in fome 
of our formerly mentioned experiments freeze 
water, through the thicknefs even of a thin 
glafs, they may not yet do it when, the water 
is immediately contiguous to them. Andi 'experiment which we were the more troubled 
remember, that we took, a conveniently fhaped at, becaufe this feemed a promifing way of 
glafs,-and having frozen the contained water 
for fome hours, from the bottom upwards, till 
the ice was grown to be of a confiderable thick
nefs, we marked what part of the glafs was 
poffeffed by the unfrozen water 1 and then re
moving the veffel to a little diftance from the 
(how, and fair, it flood in before we let it reft

3 ' ■ "

trying that, which otherwife is not fo eafily 
reduced to experiment j for the temperature 
of the air muft be ferioufly confidered in 
affigning the caufe of divers trials, that may 
be made for the refolvingof the lame queftion : 
For to omit other examples* here in England 
we find, that water poured on fnq,w is wont 
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to haften the diffolution of it, and hot to be 
congealed by it j whereas having inquired of 
an ingenious perfon, that lived a good while 
among the Ruffians., he informed me, that it 
was theirnifual way to turn water and Ihow into 
.ice, by pouring a convenient proportion of 
that liquor into a great quantity of fnow : and 
having alfo inquired, whether ice had not the 
like operation, he told me, that it was ufual, 
and he had feen it pnvftifed in Mufeovy, to 
cement ice to buildings, and other things, and 
alfo to cafe over bodies, as it were, with ice, 
by gradually throwing water upon them.. But 
1 doubt, whether that effeft be to be aferibed 
barely to the contiguity of the ice, becaufe I 
learned of him, that this way of increafing ice 
is praftifed in very frofty weather, when water 
thinly fpread upon almoft any other body 
would be frozen by the vehement fharpnefs of 
the air.

7. The glaciations, that nature unguarded 
by art is wont to make, beginning at thofe 
parts of bodies, at which they are expofed to 
the air j it ufually happens, that they freeze 
from the upper towards the lower parts. But 
how far in earth and water (the moft confidera
ble bodies, that are fubjeft to be frozen) the froft 
will pierce downwards, though, for fome hints 
it would afford, worth the knowing, is not eafy 
to be defined becaufe the deepnefs of the 
froft may be much varied by the degree of 
coldnels in the air, by which the glaciation 
feems to be produced, as alfo by the greater or 
leffer duration of the froft, by the loofer or 
elofcr texture of the earth, by the nature of the 
juices, wherewith the earth is imbued, and by 
the conftitution of the fubjacent and more 
internal parts of the earth, fome of which fend 
up either aftually warm, or potentially hot and 
refolving fteams, fuch as thofe, that make cor- 
rofivc liquors in the bowels of the earth j fo 
that the froft will not feize upon, or at leaft 
cannot continue over mines. And I have feen 
good large fcopes of land, where vaft quanti
ties of good lime-ftone lay near the furface of 
the earth, on which I have been affured by 
the inhabitants, that the fnow will not lie. 
There are divers other things, that may vary 
the depth, to which the froft can penetrate 
into the ground, (I fey, into the ground, be
caufe in moft cafes it will pierce deeper into 
the water;) bur yet, that we may not leavd this 
part of the Hiftory of Cold altogether uncontri
buted to, we will add fome of our notes, 
whereby it will appear, that in otir climate 
the froft pierces far left into the ground, than 
many are pleafed to think.

8. The notes I find about this matter are 
thefe that follow, which I tranfcribed unaltered, 
becaufe it were tedious, and not worth while, thing I inquired about, he found not the ground 
to add the way wc imployed, and the cautions 
we ufed in making the obfervations } but we 
fliall rather intimate, that the following trials 
.were made in a village about two miles from 
a great city.

jjB. Si. £1, After four nights of froft, that was 
takerr notice of for very hard, we went into 
an orchard, where the ground was level, and 
not covered with graft, and found by digging.

^95 
that the froft had fcarce pierced into fhe 
ground three inches and a half. And in a 
garden nearer the houfe, we found not the 
earth to be frozen more than two inches be
neath its furface. *

II. Nine or ten nights fucceflivs froft froze 
the grafsJefs ground in the garden, about fix 
inches and a half, or better in depth, and the 
grafslels ground irt the orchard, where a wall 
flieltercd it from the fouth furt, to the depth 
of about eight inches and a half, or better.]

[We digged in an orchard ncq.r a wati, 
that fel^efts the north, and found the froft to 
have pierced the ground about a foot and 
two inches, at leaft above a foot: this is the 
eighth day fince it was about eight inches and 
a half.]

[A flender pipe of glafs, about «8 inches 
long, and fealed at one end, was thurft over 
night into a hole, purpofely made with a fpit 
ftraight down into the ground, the furface of 
the water being in the fame level with chat of 
the earth ; the next morning the tube being 
taken out, the water appeared frozen in the 
whole capacity of the cylinder, but a • little 
more than three inches. But from this ftick 
of ice, there reached downwards a part of a 
cylinder of ice of about fix inches in length, 
the reft of the water remained unfrozen, 
though it were an exceeding (harp night, pre
ceded by a conftitution of the air, that had 
been very lafting, and very bitter. The earth 
in the garden, where this trial was made, we 
guefled to be frozen eight ot ten inches deep, 
as it was in another place about the lame houfe. 
But if this tube had not beeft in the ground, 
the ambient air would have frozen it quite 
through.]

9. Another, note much of the fame im* 
port, we find in another place of our collections.

Finding, that by reafon of the mildnefs of 
our climate, I was fcarce to hope for any much 
deeper congelation of the earth or water, I 
applied myfelf to inquire of an ingenious man, 
that had been at Mofco, whether he bad ob
ferved any thing there to my prefent purpofe, as 
allb fo find in captain Jama's voyage, whether 
that inquifitive navigator had taken notice of 
any thing, that might inform me, how far the 
cold was able to freeze the earth or water in the 
ifland of Charleton, where that quality may 
probably be fuppofed to have had aS large a 
fphere of activity, as in almoft any part of the 
habitable world. And by my inquiries I found, 
that even in frozen regions themfelves, con
gealing degree of told pierces nothing near lb 
deep into the earth of fea as one would imagine i 
for the traveller I fpoke with, told roe, that in a 
garden in Mofio^ where he took notice of the...... - - - -

to be frozen much above two foot deep. 
And in captain James*s journal, pagf 6J. the 
moft that 1 find (and that too, where he gives 
an account of the prodigioufly tall ice they 
had in January} concerning the piercing of 
the froft into the ground, is this, that tht 

aground at ten foot deep voas frozen. Whence 
by the Way we may gather how much Iharp- 
er cold m^y be prefumed to have reigned 
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in that illand, than even in RuJJia. And as 
for the freezing of the water, he does in another 
place occafionally give us this memorable ac
count of it, where he relates the manner of the 
breaking up the ice in the frozen fea, that fur? 
rounds the ifiand we have been fpeaking of: 
* - - - - - - -
c

<

c

c

«

c

of that account not concerning our prefent pur
pofe, I forbear to annex j only taking notice, 
that notwithftanding our lately mentioned ex
periment of freezing water in a glafs tube 
thnift into the ground, yet it feems, that at leaft 
where captain "James wintered, the water was 
not much above half fo thick frozen as the 
earth. But we have already noted the indifpo- 
fition of fait water to congelation; and whether 
frelh water would not have been deeper frozen, 
may be juftly doubted.

It is firft to be noted (lays he, page 86.) 
that it doth not freeze (naturally) above fix 
foot; the reft is by accident; fuch is that ice, 
thatyou may fee here fix fathom thick. This 
we had manifeft proof of, by our digging the 
ice out of the fhip, and by digging to our 
anchors before the ice broke up.’ The reft

TITLE XIV.
Experiments touching the differing Mediums^ 

through ‘uohich cold may be diffufed,

I. TN examining whether cold niight be dif- 
I fufed through all mediums indefinitely, 

notwithftanding their compaftnefs, or the 
clolenefs of their texture, we mijft have a care 
not to make our trials with mediums of too 
great thicknefs, left we miftakingly impute 
that to the nature of the medium, which is in
deed caufed by the diftance, which.the medium 
puts betwixt the agent and the patient. Foe 
the mixtures of ice and fnow, wherewith we 
made our experiment, will operate but at a 
'very fmall diftance, though the medium refift 
no more than the common air, as may appear 
by fome of the experiments recorded in this 
treatife.

This premiled, we may proceed to relate, 
that having placed a copious mixture of ice 
and fait in pipkins glazed within, and in white 
balbns glazed both within and without, we 
obferved, that the outfide of both thofe forts 
of veffels was crufted over with ice : though, 
however the baked earth had not been compact, 
nor the vitrified furface of a very clofe texture ; 
the very thicknefs of the veffels was fo great, 
jhat it feemed it would fcarce have been able 
to freeze at a greater diftance.

2. By the experiments formerly mentioned 
of freezing water in pewter bottles, it appears, 
that cold is able to operate through fuch me
talline veffels.

3. And this may be fomewhat confirmed 
by one of the prittieft experiments, that is to 
be performed by the help of cold, namely, 
th'e making icy cups to drink in. The way 
we ufed was this; we caufed to be made a 
cup of lattin (by which I mean iron redu
ced into tin plates, and tinned over on both 
fides) of the fhape and bignefs I intended to 
have the cup of; then I caufed to be made 
of the fame matter another cup of the fame
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fhape with the former, but every way left j 
fo that it would go into the greater, and leave 
a competent interval for water betwixt its 
convex furface, and the concave of the other. 
This innermoft cup was furnifhed with a rim 
or lip, by which it leaned upon the greater, 
and by whofe help its fides and bottom were 
eafily placed at a juft and even diftance from 
the fides and bottom of the other ; but the 
diftance between the two bottoms is made 
greater, than that between the fides, that the icy 
cup might ftand the firmer, apd laft the longer. 
The interval between the two parts of this 
mould being filled with water, and the cavi
ty of the internal cup being filled with a mix
ture of ice and fait, (partly to freeze the con
tiguous water, and thereby cooperate to the 
quicker making of the cup, and partly by its 
weight to keep the water from buoying up fo 
light a cup i) the external part was furrounded 
with ice and fait, whole cold fo powerfully • 
penetrated to the internal metalline mould, 
that the water was quickly frozen, and (the 
parts of the mould being disjoined) appeared 
turned into an icy cup of the bignefs and 
figure defigned. And thele cups being eafily 
to be made, and of various lhapes (and that in 
the midft of fummer, if fnow or ice be at hand) 
are very pleafant trifles, elpecially in hot wea
ther, when they impart a very refrefhing cool- 
nefs to the drink poured into them; and though 
they laft not long, efpecially if they be employ
ed to drink wine, and fuch like fpirituous 
drinks in, yet whilft fome are melting, others 
may be provided, and lb the lofs may be eafily 
repaired. All the difficulty we met with, was 
to disjoin the parts of the mould, which are 
wont to ftick very faft to the ice they include :

I and we tried to obviate this, fometimes by an
ointing the infide of the mould with fome 
undtuous and not offenfive matter, to hinder 
the adhefion of the ice, and fometimes by ap
plying fome convenient heat both to the con
vex part'of the external, and the concave part 
of the internal piece of the mould; which laft 
mentipned way is quick and fure, but leflens 
the du'rablenefs of the cup.

[We were lately informed, that this way of 
making cups of ice, is fet down in Barcley’i 
Argents^ and it is like enough, that ingenious 
man may have learned it amongft fome of the 
virtuofi of Italy he converfed with ; but if we, 
that learned it from none of them, had not 
been taughjt it by experience, we Ihould fcarce 
have ventured to try it upon the credit of a 
romance ; that Ibrt of compofures being wont 
to be fabulous enough to pafs but for poems 
in prole.]

4. The learned and induftrious mathema
tician Erafmus Bartbolinus mentions in his 

’ newly-publilhed difcourfe de Figurd NiviSy an 
experiment, by which he tells us, that Ibme 
map:ers of nature’s fecrets do eafily, even in 
the midft of heat, reduce water into air. For 
they put a little fnow or ice into a funnel, and 
thereby fo refrigerate and condenfe the ambi
ent air, that there will dew trickle down the 
fides of the funnel; by which tneans it has 
been faid, that fome ingenious men have hoped 
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lo make an artificial fountain in the midft of 
fummer. But I here mention this experiment 
rather, becaufe it is not unlikely to pleafe thofe, 
to whom it is new, and becaufe having pur
pofely tried it in large and thick funnels of 
glals, it may be pertinently enough delivered 
in this place, (where we are treating of the 
tranfmiffion or propagation of cold through 
clofe and thick mediums,) than becaufe we 
cxpedl to make of it that ufe, efpecially that 
ceconomical ufe, that has been lately intimated. 
For firft, it will be very hard to prove, that 
it is the very air itfelf, and nor rather the va
pours fwimming in it, that are by this means 
tranfmuted into water. And fecondly, it is 
true indeed, that a mixture of fnOw and fait 
will condenfc vapours on the outfide of a fun
nel J but either they, that hoped to make this ufe 
of the experiment, have little experience of it, 
and write conjedfurally, or elfe they have made 
it with a fuccefs very differing from ours. 
For though we employed a large funnel, and 
fufpended it by a ftring (artificially enough tied 
about it) in the free air ; and though the mix
ture of ice and fait we put in, were fufficient
ly infrigidating (as will appear by and by) and 
far more fo, than ice or Ihow alone would have 
been ; yet that mixture being not able to con- 
denfe the vaporous parts of the air into dew, 
much, if at all, longer than the mutual diffolu- 
tion of the fait and Ihow lafted, the liquor, that 
was this way obtained, and dropped down at 
the bottom of the funnel (whofe internal per
foration ought to be carefully ftopped, left any 
of the refolved fnow and fait ffiould fall 
through, and fpoil the other liquor) was in
deed fweet like rain-water, but fo very little, 
as well as fo (lowly generated, that it amount
ed not any thing near to that, which the fnow 
imployed, and fpoiled to make it, would have 
afibrded. So that it may be qucftioned, whe
ther fome cooling liquors, which can as well as 
this mixture condenfe the vapid air into watec, 
and whole texture is not deftroyed in this 
operation, as that of the fnow U, might not 
be more hopefully imployed to obtain water 
from the air; to which I ffiall only add this one 
thing, that the mixture of fnow and fait 
did turn the vapours, that fallen themfelves 
to the outfide of the glafs, firft into ice, be
fore they drop down in the form of water, 
in almoft all our trials of this nature, as well 
in thick funnels, as in other, and thinner 
glaffes. •

5. That in hermetically fealed glaffes, an 
included mixture of fnow and fait will freeze 
the vapours of the air on the outfide of the 
glafs, divers of the experiments of the prefent 
treatife do manifeftly evince; which argue, 
that even lb extremely clofe a medium as glaf
fes is not able to hinder the tranfmiffion of’ 
cold. And this is not fuperfluoufly added, 
becaufe in veffels not hermetically fealed, it 
may be pretended, that it is the internal air, 
that communicates its coldnels by fome unheed
ed, but immediate intercourfe, with the exter
nal.

After this we thought it worth an experi
ment, to try, whether, or how, cold would be

Vol. II.
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diffufed through a tnedium, that fome would 
think a vacuum,and which to others would feem 
much lefs difpofed to affift the diffufion of 
cold, than common air itfelf. To compafs this, 
the expedient we bethought ourfelves of, was 
to fufpend a (lender glafs full of water in one of 
the fmall receivers belonging to our pneuma
tical engine ; and when the air was very careful
ly pumped out, to bury the exhaufted receiver 
in a copious and ready prepared mixture of ice 
and fait, to fee whether, notwithftanding the 
withdrawingof the medium, the water fufpend
ed in a kind of vacuum, as to air or grofs fub
ftances, would yet be frozen by the cold. That 
event of our trials, which alone I find among my 
notes, is regiftered in thefe terms.

6. [A Small pipe, fealed at one end, was,at 
the other, filled almoft with water, and was 
put into a receiver, confifting of a fomewhat 
long and (lender tube of glafs, fealed at one 
end, and inverted upon the engine plate; then 
the air was carefully exhaufted, for the pump 
was plied ; a while after no air appeared to 
come forth in any bubble out of the receiver, 
through the external water ; nor did the 
water in the fmall pipe within dilclofe any 
number of bubbles worth taking notice of s 
then by the help of an almoft cylindrical plate 
of iron, beaten ice and fait were heaped 
againft the outfide of the receiver, about the 
height, to which the water in the fmall pipe 
reached. And at length, though, as we all 
thought, much more (lowly than fuch a conge
lation would elfe have been performed, the water 
was for the moft part frozen in odd kind of 
flakes from the top to the bottom, and the 
ice feemed not to have any confiderable num
ber of bubbles.]

7. There is one experiment, I have made 
about the tranfmiffion of cold through indif- 
pofed mediums, which may not be unworthy 
to be here inferred. For I had once a mind 
to try, whether a cold body could operate 
through a medium, that was, as to touch, ac
tually hot, and had its heat continually renew
ed by a fountain, as it were, of hear, that per
petually diffufed through it new fupplies of 
warm liquor ; fo that the cold body could not 
here, as in other cafes, firft allay the heat of 
the medium, and then lefien it mor4 and more, 
till it had quite extinguiffied it. To compafs 
this, I had foon after an opportunity of mak
ing fome trials prefented me : for being at the 
mineral fprings at 'funbridge, to drink thofe 
wholefome waters for my health’s hike, I foon 
accuftomed myfelf to drink them in confide
rable quantities very early in the morning, 
when they were exceeding cold, and fome
times drinking them in bed, as well as fome
times at the Ipring’s-head, I had the curio
fity to obferve, whether^in cafe I took them • 
down very faft, they would not through the 
warm mufcles and outward parts of the abdo
men, diffufe a fenfible coldnefs : and upon 
more trials than one, I found, that by laying 
my warm hands on the outfide of my belly, 
I there felt, at leaft as it feemed to me, a ma
nifeft and confiderable degree of coldnefs. 
And when I related this to fome ingenious
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perfons, that were better acquainted with 
thofe fprings than I, they told me, that there 
was among thofe many, that then reforted to 
thofe famous fprir^gs, a knight, whofe name 
I remember not, whofe difeafe being judged 
formidable, the phyficians enjoined him to 
drink in a morning two or three times the 
quantity, that afforded me the obfervation I 
was relating -, and that when this knight had 
filled his belly with fo much water, he ufed 
mightily to complain of the coldnefs it diffu
fed through his abdomen, infomuch that he 
was fain to ply thofe parts long with hot nap
kins clapped to them, one after another •, which 
yet, as he complained, were foon refrigerated 
by the exceffive cold, chat the water diffufed to 
the outfide of his belly ; which yet neverthe- 
lefs was not, that I could learn, at all preju
diced, no more than mine, by fo fenfible and 
piercing a cold.

8. It may be doubted, whether in cafe 
water be not fluid upon the account of a con
genite motion in the corpufcles it confifts of, 
its fiuidnefs may not proceed from the a- 
gitation of the ambient air, either immediately 
contiguous to the furface, or communicating 
its agitation to the water, by propagation of its 
impulfe, through the veffel, that interpofes be
twixt them. To contribute to the clearing of 
this, and fome other things, we devifed the 
following experiment; We provided a glafs- 
bubble, of about the bignefs of a walnut, and 
the form almoft of a pear, whofe ftem was 
purpofely made crooked for the conveniency of 
fufpenfion. This being filled with water (which 
is troublefome enough to be done, unlefs one 
have the knack) we hung it at one end of a 
thread, whofe other end we paft through a cork, 
by a p:rforation purpofely made ; into which 
\ve afterwards faftened a thread, by thruftingin 
a fmall peg to rivet it in. Then filling a glafs not 
very broad, but yet furnifhed with a mouth 
wide enough to receive the bubble, with oil of 
turpentine, fuch as we bought it at the fhops, 
we flopped the orifice with the newly menti
oned cork j fo that the fealed bubble hanging 
at it was covered, and every way furrounded 
by the oil of turpentine ; which being a li
quor, that (at leaft in fome colds as we here 
have) will not freeze, we placed the glafs in 
beaten ice and fait, and as it were buried it 
therein : and at the end of about three hours 
(having been diverted by fome occafions from 
taking it fooner out) we found, as we had con- 
jeftured, that, notwithftanding that, the oil of 
turpentine continued perfedtly fluid as before, 
yet the bubble totally immerfed in this heating 
chymical oil was frozen throughout, not ex
cepting that, which was harboured in the little 
neck or ftalk ; and when I came to lift it out 
of the liquor, the glafs being cracked (as we .morning the water in the bubble turned into, 
fuppofed by the cold) the firing brought up a ........................ .
little part of that, which was neareft to it; the 
reft in the form above mentioned flaying be
hind and fubfiding. And that, which was re
markable in this piece of ice, was, that when 
we had taken it out, it appeared cleft very 
deep (from the outfide almoft to the centre) 
according to a line drawn from the flendereft

I

part of it, almoft as if one Ihould with a knife 
cut a pear in two, from the ftalk downwards, 
according to its whole length. And thefe two 
pieces were eafily enough feparable, and (to 
add that circumftance) for trial fake we left 
them divided in the fame liquor and veffel, 
with fome thawing ice and fait about them, 
for 14 or 15 hours, without finding them any 
thing near fo much wafted or refolved into wa
ter, as moft would have expeifted.

Whilst the above mentioned veffel was ex
pofed to be frozen, we likewife placed by it , 
another veffel, a glafs-egg, whofe ball and a 
little part of its ftem we had filled with fome of 
the very fame parcel of oil of turpentine; and 
placing about the fides of the egg fome jce 
and fait, we obferved, as we expefted, that 
the liquor was, after a little while, made by the 
cold to fubfide about half an inch : fo that it 
is worth fome philofophers confidering, why, 
if according to the lately mentioned atomical 
dodrine, cold be made by the introdudion of 
fwarms of real and extended, though atomical 
bodies, they fhould pervade the oil, and con- 
trad it without freezing it, but freeze the wa
ter without contrading it, but expanding it 
ratlier.

9. [A Small bubble of the bignefs of a 
very little nutmeg, filled with water, and her
metically fealed up, was by a cork and a firing 
fufpended in fpirit of wine, fo as to be fur- 
rounded therewith j and being expofed to the 
air the fame night, in the ftopt glafs, was the 
next morning found altogether frozen, though 
the fpirit of wine it felf were not at all fo : 
but another bubble, by the help of a firing cork, 
and piece of lead, carefully fufpended in a 
firong folution of fea-falt, and expofed at the 
fame time in a like veffel with the former, when 
they both came to be looked upon, appeared 
to be no more frozen than the brine it felf, 
which was not fo at all.]

10. (A Glass bubble of the bignefs of a 
fmall nutmeg, filled with water, and hermeti
cally fealed, being immerfed by a weight of 
lead faftened to it, beneath the furfaqe of a 
very fait brine, but yet hot lb as to reach the 
bottom of the liquor or glafs, was expofed all 
night to freeze, in weather, that was extraor
dinarily cold; but neither the imprifoned wa
ter, nor the other appeared to be at all frozen. 
The like experiment we repeated another 
frofiy night, but without freezing either of the 
liquors. But to lhew the ufefulnefs of repeat
ing experiments about cold, if there be oppor
tunity, and efpecially in fuch cafes, where the 
degree or fome other circumftance may much 
vary the hvent, we will add, that having ex
pofed a bubble like that newly mentioned, and 
immerfed in Ipirit of wine, we found the next 

ice ; and having likewife expofed fuch a bub
ble immerfed in very ftrong brine, to be fro- 
zeh by a mixture of ice and fait, within about 
two hours after, we found the bubble broken, 
as we fuppofed,^ upon the expanfion of the 
water upon its growing ice. And we alfo found 
the upper part of the bubble with the ice 
fticking to it, and the other part of the glafs
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was cracked, with lines running from a point 
almoft like the pole and meridian in a globe 1 
whence we ctmcluded the glafs to have been, 
as it is probable, burft afunder upon the ex
panfion ttf the frefh water into ice ; and that 
the reafon, why there remained bufa compara
tively little parcel of ice, was probably, that 
the fait water getting, in at thofe crannies* or 
chinks, diflblved as much of the new-made ice, 
as in a little while it could eafily reach.

Befides;
II. [We filled a glafs bubble with fair wa

fer, and having hermetically fealed it, we fuf- 
fpended it by a firing faftened to the cork in 
the cavity of a wide-mouthed glafs well ftopt, 
fo that the bubble was every way at a good 
diftance from the fides, bottom, and top of 
the glafs. This we did to try, whether a fuf
ficient degree of cold at that diftance would 
be freely tranfmitted through the glafs, with
out the intervention of a vifible liquor; and ac
cordingly we found the fufpended bubble crack
ed by the ice, that filled it.]

TITLE XV.
Experiments and obfervations touching ice.

I. A GREAT part of our prefent hiftory 
/X being imployed about delivering the 

phaenomena of congelation, it is not to be ex- 
. pefted, that in this fection, where we treat of 

ice as a diftineft part of our theme, we fhould 
deliver all thofe particulars, that have occurred 
to us, wherein ice is concerned. And there
fore we fhall reftrain our feives to the mention 
of thofe, that belong to ice, confidered, as it 
confifts of intire and diftinil portions of con
gealed water. And though we fhall deliver 
ibme few experiments of our own, fuch as we 
had any opportunity to make, yet much the 
greater part of this feflion will fitly enough be 
taken up by coliedlions out of travellers, and 
navigators, into thofe colder regions, that af
ford much confiderabler, or at leaft much 
ftranger obfervations concerning ice, than are 
to be met with in fo temperate a climate as 
ours. And what we have to deliver in this 
fedlion will naturally be divided into two parts, 
the one confifting of our own experiments, 
and the other containing fome paffages, that 
we have feledted out of voyages, or that have 
been afforded uS by the relations of credible 
travellers. And of thefe two forts of obferva- 
bles, that, which has been firft mentioned, fhall 
be firft treated of.

2. Some, that have been in the Eaft-Indies^ 
inform us, that in fome parts of thofe coun
tries they were looked upon as great lyars, for 
affirming, that in Europe the fluid body of wa- • 
ter was often without any artifice or endea
vour of man turned in a few hours into a folid 
and compact body, fuch as ice. And certain
ly, if cuftom did not take away the ftrange- 
nefs of it, it would to us alfo appear wery won
derful, that fo great a change of texture fhould 
be fo eafily and iqartificially produced. But 
how folid the body of ice is, or rather how
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ftrong is the mutual adhefion of its parts, has 
not yet, that we know of, been attempted by 
experiments to be reduced to fome kind of 
eftimate : and indeed fo many things muft be 
taken into confideration, that it will be diffi
cult to arrive at any more than a fair conjetfture 
in this matter ; efpecially, becaufe (I think) it 
may juftly be doubted, whether or no differing 
degrees of cold may not vary the degree of 
compadlnefs of the ice. And my doubt will not 
perhaps appear groundlefs, if I add, that ha
ving, to fatisfy my felf, inquired of an intelli
gent perfon, that lived fome years in Rufiia^ 
he anfwered me, that he found the ice of thofe 
parts to be much harder than that of thefe.

3, We had in our thoughts divers ways to 
eftimate the cohefion of the parts of ice, where
of one was, to freeze water in a hollow metal
line cylinder, and taking out the ice, and keep
ing it in a perpendicular pofture, caft into a 
fcale weighed beforehand, and carefully faften
ed to the bottom of the ice, more and more 
weight, till the mere weight broke the cylin
der : and this we had thoughts to try in cylin
ders of differing diameters and lengths, but 
wanted conveniencies to make the experiments; 
(which if they were made, as fome of our trials 
were, in the open air, and in places expofed to 
fome gelid wind, it would the better fecure the 
ice from being weakened or thawed during the 
trials.)

4, We therefore attempted, by another way, 
to inveftigate the ftrength of ice. For we 
took a plate of it, of an uniform, and alfo of 
a confiderable thicknefs, and with fides cut pa
rallel, that it might ferve for a kind of leaver, 
and placed it betwixt two wooden bars, whofe 
diftance we knew; and then laying on it a great 
weight, the centre of whofe preffion, as near 
as we could eftimate, was equally, or in de
terminate meafures, diftant from the wooden 
fulcrums, we endeavoured to try, how great 
a wpight it would fupport; but in the village, 
where we made the trials, we could not get 
weights, that were conveniently fhaped, and 
ponderous enough, to break it; and though we 
caufed a man to ftand upon it, yet neither 
could his weight break it; till he chanced to 
add an imprelfed force' with his foot to the 
weight of his body. So that being unable to 
determine, what that additional and, imprelfed 
force might amount to, almoft all that we could 
fafely conclude, either from this experiment, 
or fome other ways of trial with fcales, and 
other ways, that we made ufe of, (but for want 
of conveniencies unfuccefsfully) was, that the 
force of ice to fupport weights is much greater 
than men can imagine; which feems fomewhat 
the more ftrange, becaufe it is not here in Eng
land fo folid 3 body, as by this one would guefs: 
for not only glafs would readily fcratch it deep 
enough, but even with common knives we 
could cut it, and that with great eafe.

5, Yet one not inconfiderable account I 
was able to give my felf of the ftrength of ice, 
which I find in my notes thus delivered.

[There was taken a piece of ice three in
ches long, and three broad, and fomewhat lefs 
than a quarter of an inch thick ; this was laid 

crofs-ways
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this experiment made the moft to our purpofe, 
are thefe two ; the one, that having fome
times laid the fait but on few, and fomewhat 
diftant parts of the plate, the intermediate parts 
would many of them remain unfrozen to the 
ftool i whilft thofe, where the fait had been 
laid, were frozen fo hard to it. And the 
oth?r circumftance is, that the groffer grains 
of fait would fo far diffolve the ice, whereto 
they were contiguous, as (if I may fo fpeak) 
to bury themfelves therein ; whilft the other 
parts of the ice, upon which, or near which, 
no fait had been laid,kept their furfaces fmooth 
and intire. We tried, likewife two or three 
times to freeze a plate of ice to a flat piece of 
wood, by making ufe of aqua fortis, inftead 
of common lalt j but the experiment fucceeded 
not well, though once we brought the ice 
to ftick to the wood manifeftly, but not 
ftrongly.

8. T o this we lhall add the following experi
ment, which, when we watchfully made it, fuc
ceeded well, and I find it among my notes fet 
down in thefe terms.

[Solid fragments of ice having pretty ftore 
of fait thrown on them, upon the firft falling 
of the fait among the ice there was produced 
a little crackling noife, and for a good while
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crof?Hvays upon a frame, fo that the two parts, on 
which the ice leaned, were diftant three inches; 
then there was taken an iron, fhaped like the 
figure of (the common arithmetical cipher, 
that denotes feven) 7, to whofe hanging leg, 
if I may fo call it, there was faftened ac the 
end, which was under the middle of the ice, 
a fcale, into which feveral weights were pur, 
fucn as by fome former trials we gueffed to 
be almoft as much as the ice would well fuffer: 
after which, the horizontal leg of the iron was 
very gently laid upon the ice, as near as we 
could guefs, in the middle of the diftance, be
tween the two fides of the frame, and confe
quently parallel to them both. Then the weights 
not proving altogether fufficient to break the 
ice, we let them hang a while at it, and ob
ferved, how the edge of the incumbent leg of 
iron (which edge was * broad) did work it 
felf downwards into the ice; fo that by our 
guefs, when the ice broke, as after a while it 
did, it had loft at one end of the incifion, if I 
may fo call it, half its thicknefs, and at the 
other, about a third part of it.

The weights, that broke it, amounted to 17 
pounds averdupois, and 117 ounces Troy.

6. The experiment was repeated with all
the former circumftances, only the piece of ice _ _
was two finches and a half broad,^ and a quar- after there manifeftly afeended out. of feveral 
ter of an inch thick, and the diftance of the • parts of the mixture, conveniently held betwixt 
frame was three inches, as before; the weights, 
that broke it, were 17 pounds averdupois, and 
41 ounces Troy. The horizontal arm of the 
iron had melted fomewhat more than half 
through the ice when it broke, viz. more than 
4 of the thicknefs at one end, and fomewhat 
lefs than half at the other.

7. W E divers times intimated in fome of 
the firft feftions of our prefent hiftory, thaCi 
the addition of fait to ice did haften the dif- 
folution of it, which though it may be eafily 
proved by fome other phaenomena of our ex
periments, yet it will not be amifs to mention 
here a couple of particular trials, by which we 
have more manifeftly evinced it. And firft, we 
divers times took a broad and fiat plate of ice, 
lefs than a quarter of an inch thick, and having 
placed it horizontallyuponajoint-ftool,(a table, 
or any other flat piece of wood will do as 
well) we ftrewed here and there a convenient 
quantity of bay-falt upon it; and though 
we obferved, that, if the furfaces of the 
ice and ftool were not both of them flat, 
and congruous enough, the ice would be 
thawed indeed, but the other part of the ex
periment would not well fucceed J yet when 
we made the trial carefully and watchful
ly, the plate of ice partly thawed by the fait 
would be fo firmly frozen to the ftool it leaned 
on, that we were fain with an iron inftrument 
to knock it all to pieces, before we could fe
ver it from the ftool; into whole pores the ice 
newly generated by the experiment did pierce 
fo deep, that, notwithftanding our knocking, 
many little parcels of ice would continue 
to ftick clofe to the wood, whofe pores they 
had invaded. But the circumftances, which in

a candle and the eye, a fleam or fmoke, like 
that of warm meat, though the night were 
rainy and warm, and though the morning had 
not been frofly.J

The mention here made of the crackling 
noife made by the ice upon the addition of fait, 
(which feemed to proceed from the crackling 
of the brittle ice, produced by the operation 
of the fait upon it) brings into my mind an 
experiment I had formerly made, whereof a 
greater noife of the fame kind is a phasnome- 
non, though the experiment were chiefly made 
for the diflovery of the texture of ice; the e- 
vent of the trial I find thus fet down among 
my notes.

9. [We took fome cakes of ice, each of 
the thicknefs between 4 and 4 part of an 
inch, but not fo very compaifl ice, as to be 
free from ftore of bubbles: fome good aqua 
fortis dropped upon this did quickly pene
trate it with a noife, that feemed to be the 
cracking of the ice, underneath which the 
four liquor was plainly to be tailed. Oil 
of vitrol did the fame, but much more pow
erfully, and without feeming to crack the 
ice, which it paft through ; fo that though but 
three or four drops were let fall upon the plate, 
it immediately fhewed it felf in drops exceed
ingly corrofive on the other fide of the ice. 
And the like fuccefs we had with a trial made 

" with the fame liquor, upon three fuch plates of 
ice frozen one upon the top of another.]

/lo. Having proceeded as far as we were 
able towards the bringing the ftrength of ice 
to fome kind of eftimate, by fuch experiments 
as we had opportunity to make here, we 
thought it not amifs to feek what information 

wc
* The breadth was, I know not how, omitted in the note; but, as I remember, it was about an Sth partofan inch.
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we could get about this matter among the de
fcriptions, that are given us of cold regions t 
but I have not yet found any thing to have 
been taken notice of to this purpofe worth tran- 
fcribing, except a paffage in the archbifliop of 
Upfalf wherein, though the eftimate of the 
force of ice be, as we fhall by and by fhew, 
made after a grofs manner, yet fince this it 
felf is more than I have met with elfewhere, 
I think it worth fubjoining, as our author de- 

oZa«/livers it in thefe terms: Glades (fays he) pri- 
Cettt. Sep-ma media hyemis adeb fortis tenax efl, ut 
tentr.Hift. fpiflitudine feu denfitate duorum digitorum fuf- 
^■^•^■^^■ferat bominem ambulantem, trium vero digito^ 

rum equeflrem armatum; unius palma di~ 
midia, turmas, vel exerdtus militares; trium 
vel quatuor palmarum integram legionem feu my
riadem populorum, quemadmodum inferiits de bel- 
lis byemalibus memorandum erit.

But though this be fufficient to afford us 
an illuftrious teftimony of the wonderful ftrong 
cohefion of the parts of ice, yet we mention
ed it but as a popular way of eftimate, which 
may better embolden travellers, than fatisfy 
philofophers, in regard, that the author deter
mines only the thicknefs of the ice, and not 
the diftance of that part of it, that fupports 
the weight from the fhore or brink, on which, 
as on a hypomoclion, the femoteft part of the 
ice does lean or reft. And if we confider the 
ice as alever, and the brink or brinks, on 
which it is fupported, as a fingle or double ful
crum, the diftance of the weight may be of 
very great moment in reference to its preffure 
or gravitation on the ice, which may more 
eafily fupport the weight of divers men placed 
very near the prop, than that of one man placed 
at a great diftance from it; as will be eafily 
granted by thofe, that are not ftrangers to the 
mechanicks, efpecially to the nature and pro
perties of feveri kinds of levers. But not now 
to debate, whether in certain cafes, the ice we 
fpeak of, may not receive fome fupport from 
the fubjacent water, nor whether fome other 
circumftances may not fometimes be able to 
alter the cafe a little, our very confidering 
the ice as a fingle or double lever, though it 
may hinder us from meafuring the determinate 
ftrength of ice upon Glaus's obfervation, yet 
it will fet forth the ftrength of it fo much the 
more, fince by his indefinite expreffions he 
feems fufficiently to intimate, that when the 
ice has attained fuch a thicknefs, its refiftance 
is equivalent to fuch a weight, without exa
mining on what part of the ice it chances to be 
placed.

II. Thus far our experiments concerning 
ice, with the appendix fubjoined out of Olaus 
to the fame purpofe. We will now proceed 
to fome of the obfervations we have met with 
in feamen’s journals, and elfewhere. I fay to 
feme, becaufe to enumerate them all, would 
Ipend more time and labour than I can afford ; 
and therefore I lhall reftrain myfelf to the men
tion offome few of the chiefeft.

Vol. II.
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I. And in the firft place for confirmation of 
what I delivered, at the beginning of this 
fetftion, from the report of a traveller into 
Rt'flia, touching the hardnefs of ice in thofe 
gelid climates, in comparifon of our ice, which 
I have found it eafy to fcrape with glafs, or to 
cut with a knife I lhall fubjoin this paffage 
of Captain G. Weymouth-, in his voyage for the
the difcovery of the North-weft paffage : ‘ As Purchas. 
‘ we were (fays he) breaking off fome of thi§ Ub. 4, 
‘ ice, which was very painful for us to do, foc^'^’P- "5- 
‘ it was almoft as hard as a rock,

II. Next to lhew, that it was not a fiiperflu- 
OUS warinefs, that made me in a former feftion 
doubt, that even the ice made of fea-water 
might be altogether or almoft infipid ; I will 
fubjoin, that I have fince met with fomC 
relations, that feenr to juftify what is there de
livered. And in one of our Englilhmen’s 
voyages ifito the Northern feas, I find more 
than one inftance to my prefent purpofe, 
though I lhall here fet down but one, which 
is fo full and exprefs, that it needs no compa
nions ; our navigator fpeaking thus 5 ‘ About Pnrclias,

« 

€ 
€
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4

nine of the clock in the forenoon, we came tib. 4. 
by a great ifland of ice, and by this ijland'"'j’’ *'■, 
we found fome pieces of ice broken ’T
from the faid ifland j and being ii great 
want of frefli water, we hoifted out our 
boats of both Ihips, and loaded them twice 
with ice, which made us very good frelh 
water.*
But all this notwithftanding, I yet retain 

fome feruple, till thofe, that have better op
portunity to make a more latisfaftory experi
ment, lhall eafe me of it. For though by thefe 
narratives it feems more than probable, that 
the ice in the midft of the fea confifts but of 
the frelh particles of water, that plentifully 
concur to compofe the fea water; yet befides 
that, in cafe the frelh water were taken, as 
fome of that I have found mentioned in 
voyages, has confeffedly been, from the top 
of the ice, it might poffibly be no more than 
melted fnow, which, as we elfewhere take 
notice, does in thofe extreme cold regions 
eafily freeze upon the ice it falls on, and often
times much increafes the height of it i befides 
this, I fay, the argument from the infipidnefs 
of the refolved ice will conclude but upon 
fuppofition, that as that ice was found in the 
fea, fo it was alfo made of the fea water 5 
which though it may have been, yet I fome
what doubt, whether it were or no, fince I find 
fome navigators of the moft converfant in the 
cold climates to inform us, that moft of thofe 
vaft quantities of ice, that are to be met with 
about Nova Zembla, and the ftrait of Weigats, 
and that choak up fome other paffages, whereby 
men have attempted to pafs into the fouth 
fea, are compofed of the accumulation of nu
merous pieces of ice (cemented by intercepted, 
and then frozen, water) that are brought down 
from the great river Oby, and others; fo that 
it may very well be fuppofed, that thefe *moun- 

Hhhh tainous

• Neither hereafter ■will I marvel, though the ftrait of H'eigats be flopped up to the North-eaft, ■with fuch huge 
mountains of ice, fince the rivers Oby and Je»efce, and very many more, ■whole names are not yet known, pour out 
filch a quantity thereof, that in a manner it is incredible ; for it comcth to pafs in the beginning of the fpring, 

tliat >
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tainous pieces of ice may be fome of thofe, 
which, upon the ffiattering of ice in bays and 
ftraits, partly by the heat of the fun, and partly 
by the tides, may be afterwards by the winds 
and currents driven all up and down the feas, 
to parts very diftant from the (bore and fome 
of thefe, it may be, that our countrymen met 
with, and obtained their frelh water from: 
which I the rather incline to think, becaufe 
that (as we lhall have occafion to obferve in 
another feflion) the main fea it felf is feldom 
or never frozen. But my fcope in all this is 
hut to propofe a fcruple, not an opinion.

III. The next and principal thing concern* 
ing ice is the bignefs of it, which I find, by 
the relations partly of fome acquaintances of 
my own, and partly of fome navigators into 
the North, to be fometimes, not only prodigi
ous, but now and then fcarce credible. And 
therefore, as I lhall mention but few inftances, 
that I have feleded out of the beft journals, 
and other writings I have met with, fo I fhall 
add a few more teftimonies to keep them, by 
their mutual fupport, from being entertained 
with a dilbelief, which their ftrangenels would 
elfe tempt men to.

Of the vaftnefs of fingle mountains of ice, 
the moft ftupendous example, that, for aught I 
know, is to be met with in any language but 
ours, is that, which I formerly' took notice 
of, out of the Dutch voyage to Nova Zembla, 
which was ninety-fix foot high (that is, above 
twenty foot higher, than on a certain occafion 
I found the leads of If^ejlminfter Abbey to be.) 
But it is probable, that our Captain James met 
with as great, if not greater: for though in 
Ibme places he mentions divers hills of ice, 
that were aground in 40 fathom water, and 
confequently were as deep under water, as that j 
newly taken notice of out of the Hollanders, 
page 14.- and though he elfewhere mentions 
other pieces of no lefs depth, and twice as 
high as his top-maft head, and this in June : 
yet elfewhere, and long after, relating his re
turn home, he has this palTage j page 106. 
‘ We have failed through much mountainous ice, 
‘ far higher than our top-maft head : but this 
‘ day we failed by the higheft I ever yet 
‘ faw, which was incredible indeed to be re- 
* lated.*

But the ftupendoufeft piece (for height 
and depth) of fingle ice, that perhaps has been 
ever obferved and meafured by men, is that, 
which our famous Englilh feaman Mr. W. 
Baffin (whofe name is to be met with in many 
modern maps and globes) mentions himfelf to 
havfi met with upon the coaft of Greenland, 
whofe whole relation I ffiall therefore fubjoin, 
not only becaufe of the ftupendoufnefs of this 
piece of ice, but becaufe he takes notice of 
an obfervation, which I knew not to have 
been made by any, and comes fomewhat near 
the eftimate we formerly made of the pro
portion betwixt the extant and immerfed parts

of floating ice j only the following eftimate 
makes the extant part fomewhat greater than 
we did i which may eafily proceed from other 
men’s having, as Mr. Baffin here does, ground
ed their computation upon what occurred to 
them at fea, or in fait water, where the ice 
muft fink lefs than in frelh water, fuch a^ 
my eftimate fuppofed. Our navigator’s words 
then are thefe : ‘ The lythofM/ywe failed Purchet, fc ’ t *- • » ..r
c
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by many great iflands of ice, fome of which l‘i>- ^ ea^. 
'NCT& above 200 foot high above water,aSg®/'K- 
I proved by one Ihortly after, which I found ' 
to be 240 foot high; and if the report of 
fome men be true, which affirms, that there 
is but one feventh part of ice above water, 
then the height of that piece of ice, which 
I obferved, was one hundred and forty fa
thoms, or one thoufand fix hundred and 
eighty foot from the top to the bottom. 
This proportion! know doth hold in much 
ice; but whether it do fo in all, I know 
not.*
Thus far of the height and depth of fingle 

pieces of ice : as for the other dimenfions (the 
length and breadth) I remember not, that I 
have read of any, that had the curiofity to 
meafure the extent of any of them, excepting 
Captain "James j whofe Ihip being once arrefted 
between fome fiat and extraordinary large 
pieces of ice, he and his men went out to walk 
upon them, and he took the pains to meafure 
fome of the pieces, which he fays he found to 
be 1000 of his paces long, fag. x']. And pro- ' 
bably among fo many mountains and iflands 
of ice, there would have been found fome in
tire pieces, of a greater extent than even thele, 
if men had had the curiofity to meafure 
them.

Hitherto we have treated of the bignels 
of fingle pieces of ice we will now proceed to 
lay fomething of the dimenfions of the aggre
gates of many of them, among which having 
eletfted four or five as the principal 1 remem
ber myfelf to have yet met with, I prefume it 
will be fufficient to fubjoin them only.

‘ About ten of the clock we met with a 
‘ mighty bank of ice, being, by fuppofition, 
‘ feven or eight leagues, or twenty-four miles 
‘ long,’ fays that experienced Engliffi pilot 
James Hall., in his voyage of Denmark for the 
dilcovery of Greenland.

Another of our Englilh navigators men
tions, that even in June, ‘ all the fea (where- 
c * * “ * * **' **
€

€

* round about once in a tide.’ By which laft 
claufe, it feems, that this vaft extent of ice 
was either one entire floating ifland, or at leaft 
a vaft bank or rand fas fome feamen term it^ 
of ice.

But the ftrangeft account 0^ banks of ice, 
that I have yet met with in any fober author, 

is, 
thax in places near unto the fea, the ice, through the excedive thicknefs, and multitude thereof, doth carry down wood 
before it. And without doubt this is the caufe, that about the fhore of the ftrait of bf'elgatt, lb great abundance of float
ing wood is every .where feen ; and whereas in that ftrait near unto tJava Zembla, it is lb extreme cold, it is no marvel, 
if in regard of the narrownefs of rhe ftrait, fb huge heaps of ice are gathered and frozen together, that in the enJ 
they grow to lixty or at leaft to fifty fathoms thicknefs : fays the Oclcription of the countries of Siberia, Samejeiiaf 

extant in P*rfZ«»/s third part of his Pilgrim, 3 . 7.

in he ^yas endeavouring to fail) as far 
as he could fee from the top of a high hill, 
was covered with ice ; faving that, within a 
quarter of a mile of the fhore, it was clear    
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along the coaft, the fea (he means the 
diterranean) was frozen for 50 leagues, and 
the ice was compared as into a rock, 30 cu
bits deep i fo ftrange a quantity of fnow 
likewife failing, that it was railed to the 
height of 30 cubits above the ice.* Which

fsi:',] t:}e 
jzlb chap-

Tit. 15
is, that which is mentioned by the learned 
French hydrographer, Fournier; who relates, 
that in the year 1635, the French fleet failing 
to Canada, met with feveral pieces of ice, as 
high as ft^eples, and particularly one, whether 
piece or bank of ice (for the French word^/ari? 
may fignify either) which they were troubled 
to coaft along for above forty leagues. If this 
be the fame ftory, (as one may fufpeft it to be, 
by the circumftances of the place, and fleet,) 
there is a great miftake in another place, where 
our author fpeaks of the vaftnefs of the ice : 
but if it be another ftory, as fome other differing 
circumftances argue, the French, it feems, met 
with ice far more ftupendous, than even that 
already mentioned. For, (fays our author) in 

wafhes Canada, there is often feen 
3>ier,iiv.p in the month of Augujl, to pafs by, ices much 
cap. 29- bigger than Ihips. In the year 1635, the 
imifared Fiends fleet failing there, coafted along, for 

chaf- ’^hree days and three nights, one, that was above 
tir of the 80 leagues long, flat in fome places like vaft 
fame iook. champions, and high in other like frightful 

hills. The latter part of which paffage may 
confirm what we formerly delivered in another 
feftion, concerning the unequal compagina
tion of icy iflands.

To what has been faid touching the extent, 
and other dimenfions of floating, or at leaft 
loofe pieces of ice, it will be fit to add fome
thing of the extent of ice, coherent to one or 
both of thofe Ihores, that bound the water, 

clai Mag. whofe Upper part is congealed. And in the 
hb 5. cap.fl^.fl- place, we lhall, out of many inftances to 

our prefent purpole, that might be borrowed 
from the writings of Olaus Magnus, feleft this 
one memorable one, that lhall ferve for all: 
Neque minori bellandi impetu (fays he) Sued 
ac Gothi fuper aferta glacie, quam in ipfa foli- 
diffima terra confligunt; imo, ut frius didum 
ejl, ubi antea sejtivo tempore acerrima commijfa 
funt bella navalia, eifdem in locis glacie concre- 
ta, aciebus militari modo inftrudis, bombardis 
ordinal’s, habentur horrendi confiidus. Adeo 
folida glades eJi in equejlribus turmis fufferendis, 
amfliter -vel fir ide collocatis. I pretermit then, 
wiiat he elfewhere relates of the voyages and 
wars made in winter by the Northern nations. 
They, that have lived in thofe countries, re
late, as things moft known and familiar, (what 
has been confirmed to me by more than one 
unfufpefted eye-witnels) the long journeys, that 
are commonly taken upon the icy bridges, or 
rather plains, by travellers, with all their car
riages, to very diftant places. And that, which 
may bring credit to thefe ftrange relations, by 
lhewing, that no lefs unlikely ones are fome
times true, is, what all Europe knows, that 
within thefe three years the whole Swedilh 
army, led on by their king, marched over the 
fea to the ifland of Zeeland, where Copenhagen, 
the capital city of Denmark Hands *. But it 
may feem much more ftrange, which I will 
therefore add, that as in the North countries 
frequently, fo fometimes even in the warmer 
regions of the Eaft, the fea itfelf has, by the

........... . - ...
eitum ed aliquot ntilliaria Germanica fecure vexerit, Islc. Inquit T. BarthoU de niws ufi, pag. 43.

I In the evening we were incloted amongft great pieces (of ice) as high as our poop, and ibme of the (harp blue 
corners of them did reach quite under us. Vaptain Jamts, page b.
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cold, been congealed to a prodigious breadth. 
InfoUtum ejl, (laith Bartbolinus) quod refers Barthel, de 
ConftantinusManaJfes in Annalibus accidife ,‘Tbeo-^‘'fJ^ 
philo imperante, ut hyems fisva mare eageret i»^'^' 
glaciem ad profunditatem fane immenfam, humi- 
dumque illud elementum, lapidis ad duritiem, 
fluxtone prorfus ademptd, redigeret. And. Mi-Qi^ca, 
chaelGlycas relates, ‘ That in the year 775,/>.;•- 
‘ the winter was fo fliarp in the Eaft, that’"^>

«

C

c

likewife agrees very well with what we formerly 
noted, touching the poflible increafe of the 
height of fome pieces of ice by the falling of 
the fiiow upon them.

IV. It remains now, that we fubjoin a few 
promifeuous obfervations concerning ice, that 
are not fo readily deducible to the three fore
going heads.

And we fhall begin with what was taken 
notice of by the Dutch in their Nova Zembla 
voyage, where relating, how they faftened their 
fhips to a great piece of ice, to flielter them
felves from the ftormy winds.4 ‘ There (add

c

(

they) we went upon the ice, and wondered 
much thereat, it was fuch manner of ice : 
for on the top it was full of earth, and there 
was found about forty eggs; and it was not 
like other ice, for it was of a perfect azure 
colour, like to the Ikies, whereby there grew 
a great contention of words amongft our 
men, fome laying, that it was ice, others that 
it was frozen land ; for it lay unreafonably 
high above the water, it was at leaft eighteen 
fathom under the water, clofe to the ground, 
and ten fathom above the water.’
The like blue colour in rocky pieces of 

ice, I remember I have fomewhere found, to 
have been taken notice of by a modern -f na
vigator i or whether the words of Virgil, con
cerning the frigid zone, Cterulea glaeie con~ 
creta^ atq^ue imbribus atriSt belong to this fub
jeft, I leave others to confider, nor fhall I flay 
to examine, whether this bluenefs, that has 
been obferved in ice, be always an inherent 
or permanent colour, or fometimes one of thofe, 
that are ftyled emphatical.

It is very confiderable, if it be true, what 
is related by Olaus Magnus., concerning the dcT 
generating (if I may fo fpeak) of ice from its 
wonted hardnefs in the fpring of the year. 
For in the fame chapter, where he gives us the 
lately tranfcribed account of the ftrength of 
ice in thofe northern countries, after having 
interpofed fome other paflages, he ful^'oins thefe 

.words; Liquefeente tamen glacie ad frincipium , 
Aprilis, nullus ejus fpiffitudini, minus fortitudi-^ ^^^ 
»/, niji in aurora, ambulando confidit, quia fo- " ■ 
as diurno afpe£lu tarn fragilis redditur, ut qua 
equejires armatos faulo ante ■portaverat, viu bo- 
minem nunc fufferre pojfit inermem.

3
This

Safe alias his ssnnis fatalilus tom fro fundi con^elaiiit {marina a^ua} ut nmtantumflmftra, fed integrum exer-
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This puts me in mind to add, that often

times in the writers of journeys and voyages, 
we meet with mention of great noifes made 
by the breaking of ice; and in this very chap
ter our archbifhop taking notice of the clefts, 
that fometime happen in champions of ice, 
adds, ‘ That when the ice chances thus to 
‘ open, efpecially if it be in the night, the 
‘ noife of it may be heard a far off, like the 
« loud and horrid noife of thunder, and of
* earthquakes.’ And on this occafion may 
be fubjoined a couple of paffages extant in dif
ferent places of the formerly mentioned James 
Hall’s voyages: the firft is thus delivered ;
* When we met with a huge and high ifland of 
‘ ice, we fleering hard to board the fame, and 
‘ being Ibot a little to northwards of ir, there 
‘ fell from the top thereof fome quantity of 
‘ ice, which in the fall did make fuch a noife,
* as though it had been the report of five 
‘ cannons.’ But the next paflage is more 
diretfliy pertinent to our prefent fubjed:, and is 
couched in thefe words; ‘ About twelve of 
‘ the clock this night, it being ftill calm, we
* found our feives fuddenly compaffed round 
‘ about with great iflands of ice, which made 
‘ fuch a hideous noife, as was moft wonder-
* ful, fo that by no means we could double
* the fame to the weftward : wherefore, &c.*

Of thefe kind of icy thunders (as fome tra
vellers call them) there are divers inftances to be 
met with, mentioned in the feveral voyages of 
the Hollanders, and particularly in thofe to 
Nova Zembla: but many of thofe noifes feem 
to be made by the daftiing of the great pieces 
of ice againft one another ; but if it happens, 
when the ice (as fometimes it is faid to do) 
feems to cleave, as it were, of its own accord; 
to us, that live in a temperate climate, it may 
be a matter of fome dilpute, whence thefe loud 
ruptures of ice may proceed. For Olaus Mag
nus, fin the chapter above cited, does not im
probably afcribe them to the warm exhalations, 
that in fome places afeend out of the ground. 
And I remember, in favour of this opinion, 
that I once caufed divers pieces of thick ice to 
be brought out of a cool place into a fomewhat 
warm room, and liftening, obferved a noife to 
come from them, as if it had been produced 
by ftore of little cracks made in them ; but 

' fomewhat or other prevented me from repeat
ing the experiment, and fetisfying my felf about 
the conjefture. But having lately inquired of 
an intelligent Polander, that has travelled much 
upon thefe icy plains, he agreed with our au
thor, and others, as to the frightful noifes, 
that are produced by thefe cracks of ice, but 
affirmed, upon his own obfervation, (for that 

‘ I particularly inquired after) that thefe great 
clefts were often made, not by thawing heat, ■ 
but by exceffive cold, and that he had taken 
notice of them in extremely fliarp weather. 
Indeed we fometimes obferve, that in very bit
ter frofts the frozen ground will cleave, as we 
elfewhere have occafion to take notice. But 
whether that be not a different cafe from this, 
or whether the Polonian gentleman were not 
mlftaken, or whether both thefe mentioned ac
counts, of the cleaving of ice, may on different

Conjundtures of circumftances take place, 
leave to farther inquiry.

There is a tradition concerning ice, about 
the famous Vulcano Hecla^ in Iceland, which, 
though verily believed among the ‘'fuperftiti- 
ous vulgar of thofe parts, is Ipoken of fo flight- 
Jy by Blefkenius, who being upon thatcoaft,""*’^ ''- 
had the curiofity to fail purpofely thither,
I think it not worth while to take any farther p^rch. 1... 
notice of it. But it were too tedious to I'etc. 22. 
down in this fedion, (which the ftrangcnefs 
and variety of the theme has made lb prolix 
already) the other things, that may be men
tioned without impertinency concerning ice; 
and therefore we fhall here defift from fo labo
rious a talk, as alfo omit the handling of fnow 
and hail : for though they are reducible to ice, 
yet I fhall at leaft fufpend the treating of them, 
partly becaufe Bartbolinus and meteorologifts 
have faved much of my labour, and partly for 
the reafon newly intimated: fo that we fliall con
clude this fedtion, as foon as we have taken no
tice, that there is yet fomewhat relating to ice, 
which, being in it felf confiderable, and whereof 
hitherto no experimental account appears to 
have been given, what we our feives have 
tried about it, may challenge to be treated of 
apart.

TITLE XVI.
Experiments and, obfervations touching the du

ration of ice and fnow, and the defraying of 
them by the air andfeveral liquors.

I. T T may be an experiment, as well inftruc-
I tive as new, to determine, what liquor 

diflblves ice fooner than others; and in what 
proportion of quicknefs the folutions in the fe- 
veral liquors are made. For men have hi
therto contented themfelves to fufpedl in ge
neral, that there are other liquors potentially 
hot, wherein ice will fooner diflblve, than it 
will in 'water. But this opinion either being 
grounded upon no experience at all, or taken 
up upon the fight of what happens to pieces, 
of ice, which no care was taken to reduce 
to the fame bulk and figure, no more than 
to meafure attentively how Jong one out- 
lafted the other ; we thought fit to try, if we 
could not bring this matter to experiment, and 
make a determination in it, though not exadlly 
true, yet lefs remote from exadtnefs, than had 
been yet^ for aught I know, fo much as at
tempted.

2. Im order to this, we procured fome bul
let moulds, and having firft carefully flopped 
the little crevice, that is wont to remain be
twixt the two halfsof the mould, with a good 
clofe cement, we afterwards filled them with 
water, and carefully clofed up the orifice of 
the hole, at which the water was poured in ; 
and then fetting the mould to freeze in ice and 
felt, We found it difficult enough to keep the 
water (more or lefs of it) from running away 
through fome unperceived paffage, before the 
cold could have time by congealing it to arrert 
it. But after a while, when we had thus made 
3 bulled of ice, we found it a new and greater 
difficulty to get it whole out of the moulds, 

without
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without warming them ; for by that way we 
could indeed loofen the ice, but then we could 
not avoid thawing it too, and that moft times 
not uniformly : wherefore we tried by greafing 
the infide of the moulds to keep the ice from 
fticking fo clofe to them, (notwithftanding the 
diftenfion the water fuffercd by its being fro
zen) but that we might pick out the bullet 
entire ; and this fuccecding well enough, we 
hoped by this way to obtain our end, which 
was to have a competent number of pieces of 
ice of equal bulk, and of the fame figure, to 
be put at once to thaw in feveral liquors. But 
we could by no means procure moulds, which 
had any number of diftintft cells of the fame 
bignefs, thofe long pairs of moulds, that were 
to be met with in ftiops, having their diftindt 
Cells generally made on purpofe of very diffe
rent bignefies, which rendered them altogether 
ufelefs for our defign. Wherefore we were 
fain, for want of an exacter way, to take a 
glafs pipe of the moft even and cylindrical that 
we had, and of a bore capable to admit a big 
man’s little finger. This glafs being ftopt at 
one end, and kept open at the other, was fil
led to the height of about half a foot or more 
of fair water ; and ice and fait being heaped . 
up about it, that the cold might reach as far 
as the water did, it was quickly frozen. In 
the mean while I had caufed feveral wide
mouthed glaffes to be brought into my cham
ber (wherein, by reafon of fome indifpofition, 
that hindred me from going abroad, I kept 
fome fire) and having poured feveral liquors 
into thefe glaffes, which had been placed all 
on a row, we ftiff'ered them to reft there a 
while, that the ambient air might have time 
to reduce them, as far as it Could, to its temper, 
and confequently to the fame temper as to heat 
and cold ; and then, with the warmth of one 
hand, the included ice being loofened from the 
glafs, as it was taken out, and a ruler divided 
into inches and eighths, being laid alongft it, 
with a knife a little warmed, the ice was foon, 
and yet not carelefly, divided into feveral fmall 
cylinders of three quarters of an inch apiece ; 
and thefe cylinders thus reduced to as fenfible 
an equality as we could, were nimbly and care- 
ftilly put into the feveral liquors hereafter to be 
mentioned. And whilft we our feives watch
ed very attentively, till each of thefe icy cylin
ders was quite, and yet but juft dilTolved, we 
caufed others to keep time by the help of a 
pendulum, whofe vibrations were each a fecond 
minute, (or 60th part of a common minute, 
whereof 60 go to make an hour ;) and it was 
eafy for thofe we appointed, to watch the 
vibrations of the pendulum, notwithftanding 
the quicknefii of its motion, becaufe it was fit
ted to a little inftrument purpofely contrived, 
for fuch nice obfervations, wherein a long in
dex moving upon a divided dial-plaie did 
very munifeftly point out the number of the 
diadromes made by the pendulum.

3. This experiment was afterwards repeat
ed twice with cylinders of ice, each of them 
an inch long ; and though the fuccefles of thefe 
trials were various enough, yet we lhall fub- 
join both the fait, (as being made with more 

Vol. IL
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advantage than the laft) that the more light 
may be gathered from them, and that at leaft 
we may difcover, how difficult it is to make 
fuch experiments in this matter, as that all 
the nice circumftances of them may fefely be 
relied on.

I. 'Trial.
1. Oil of vitriol, where a cylinder of ice, 

of an inch long, being put into, lafted five 
minutes.

2. Spirit of wine, (in which the ice funk) 
lafted 12 minutes.

3. Aqua fortis lafted 12 (- minutes.
4. Water lafted 12 minutes.
5. Oil of turpentine lafted (not good) 44 

minutes.
6. Air lafted 64 minutes.

II. Trial.
1. In oil of vitriol, where an inch of cylin

drical ice lafted 3 minutes.
2. In Ipirit of wine, lafted 13 minutes,
3. In water, lafted 26 minutes.
4. In oil of turpentine, lafted 47 minutes.
5. iNfalletoil, lafted 52 minutes.
6. In the air, lafted 152 minutes.

4. We likewife thought it worth trying, 
whether there would be any difference, and 
how much difference there would be in the du
ration of pieces of ice of the fame bulk and 
figure, fome of them made of common water, 
and others of frozen wine, milk, oil, urine, 
and other fpirituous liquor; thefe feveral pieces 
being expofed to be thawed in the fame air, as 
other ambient liquor.

5. WE alfo tried, whether motion would im
part a heat to ice, by nimbly rubbing a ftrong 
piece of ice upon a plate of ice; and though 
this feemed to haften the dilTolution in that 
part of the icy plate, where the attrition had 
been made, yet we were unwilling to deter
mine the matter, till further and exader trial 
have been made.

6. And this brings into my mind an ex
periment, that has by Ibme been thought very 
ftrange. The occafion I remember v/as, that 
I received the laft winter rhe honour of a vifit 
from a nobleman of great eminency and learn
ing, who chancing to come in, While I was 
making fome trials with ice, would needs 
know what I was doing with it; but the pre
fence of a very fair lady, in whom Hymen had 
made him happy, and of Ibme other company 
of that fex, that he brought along with him, 
inviting me to give him the anfwer, that I 
thought would be moft fuited and acceptable 
to his company, I merrily told him, mat I was 
trying, how to heat a cold liquor v/ith ice; and 
to fatisfy him, that was no iinpoflibility, I held. 
out an open-mouthed glafs, full of a certain 
liquor (which for fome juft reafons I do not de
fcribe, but do plainly teach it in an opportu- 
ner place) and defired them to feel, whether it 
were not adually cold. And when they were 
fatisficd it was fo, I chofe among the pieces 
of ice, that lay by me, that I judged by the eye 
to be fit for my purpofe, (for every piece was

Ii i i not
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where j but fuppofing I had the command of 
fome Italian, arid other books, wherein I fliould 
meet with the dimenfions, and other circum
ftances, that belong to them, my finding my 
expeftation difappointed by thofe books, makes 
me think it very well worth while to fubjoin 
fomewhat about things, that may give us op
portunity of making a multitude of experiments 
about cold. And therefore meeting the other 
day (by good chance) with my ingenious friend 
Mr. J. Evelyn, his inquifitive travels, and his 
infight into the more polite kinds of know
ledge, and particularly architedlure, made me 
defire and expeft of him that account of the 
Italian way of making confervatories offnow, 
that I had mifled of in feveral authors ; and 
having readily obtained my defire of him, I 
fhall not injure fo juftly efteemed a ftyle as his, 
to deliver his defcriptions in any other words, 
than thole enfuing ones, wherein 1 received it 
from him.

[The fnow- pits in Italy, .are funkin 
the moft folitary and cooled places, commonly 
at the foot of fome mountain or elevated ground, 
which may beft proteft them from the meri
dional and occidental fun: 2 5 foot wide at the 
orifice, and about 50 in depth, is efteemed a 
competent proportion. And though this be 
excavated in a conical form, yet it is made flat 
at the bottom or point. The fides of the pit
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not fo, for a reafon I elfewhere fhew,) and 
throwing it into this liquor, it did not only in 
a trice vanilh in it, but the lady, I was men
tioning, feeing the liquor fmoke, and advanc
ing haftily to try, whether it v/ere really 
warm, found it fo hot, that lhe was quickly 
fain to let it alone, and had almoft burnt her 
tender hand, with which lhe had, in fpite 
of my dilTuafion, taken hold of the glafs, which 
her lord himfclf could Icarce endure to hold in 
his. But this experiment, which for the main 
I have repeated before competent witnefles, 
though it be not impertinent to the Hijlory of 
Cold, yet I fliall not build much upon it; be
caufe, how ftrange foever many have been 
pleafed to think it, I lhall elfewhere lhew, that 
I made ufe of a certain unperceiveable Height, 
which, in my opinion, did as well, as the na
ture of the liquor and. the texture of the ice, 
contribute to the fuddennefs and furprizingnefs 
of the effeft.

7. But to return to the duration of the efiefts 
of cold, I think thofe much miftaken, who 
imagine, that the effefts of cold do continual
ly depend upon the aftual prefence and in
fluence of the manifeft efficients, as the light 
of the air depends upon the fun, or fire, or 
other luminous body, upon whofe removal it 
immediately ceafes. For when cold agents 
have aftually brought a dilpofed/fubjeft to a 
ftate of congelation, though the manifeft effi- ' are fo joiced, that boards may be nailed upon 
cient caufe ceafe from afting, or perhaps from 
being, the effeft may yet continue. For in moft 
cafes, if a certain texture be once produced in 
a body, it is agreeable to the conftancy of na
ture, that it perfevere in that ftate, till it be 
forcibly put out of it, by fome agent capa
ble to overpower it. And though we ufually 
fee ice and fnow, as it were of their own ac
cord to melt away, when the frofty conftitu
tion of the air ceafes ; yet the caufe of that 
may be not barely the ceflation of frofty wea
ther, but that thofe eafily diflbluble bodies are 
expofed to the free air, which being heated by 
the fun-beams, and perhaps by calorifick ex
pirations from the earth, is furnilhed with an 
aftual caufe, upon whofe account it deftroys 
the texture of the ice and fnow. But even I,ere 
above ground, if fnow be well compafted in
to great mafles, in which, by reafon of the 
clofenefe of the little icicles, but little air is 
allowed to get between them, I have feen fuch 
mafies of fnow laft fo long, not only in thaw
ing, but in rainy weather, as to be wondered 
at; and if fuch fnow (or ice) be kept in a place 
where it may be fenced from the fun, and 
other external enemies, though the place, it 
is lodged in, be not any thing near cold enough 
to produce ice, yet it will, as fome trial hath 
taught me, preferve ice and fnow for a very 
long time.

Appendix to the XVIch Title.

An eminent inftance to confirm what is 
delivered at the dole of the foregoing 

fedlion, is afforded us by the confervatories, 
wherein fnow and ice are kept all the fummer 
long. Of thefe 1 have feen in Italy^ and dfe-

them very dofely jointed. (His Majefty’s at / 
Green‘utich,nev/lY made on the fide of the Caiiie-aijithejtdet 
hill, is, as I remember, fteened with brick, 
hardly fo wide at the mouth.) About a yard 
from the bottom is fixed a ftrong frame ory^^^yjy 
treflel, upon which lies a kind of wooden grate •, bDariUng nr 
the top or cover is double thatched, with 
or ftraw, upon a copped frame or roof, in one 
of the fides whereof is a narrow door-cafe, hip
ped on like the top of a dormer, and thatched i 
and fo it is compleat.

' To conferve fnow:
They lay dean ftraw upon the grate or 

wattle, fo as to keep the Ihow from running 
through, whilft they beat it to a hard cake 
of an icy confiftence, which is near one foot 
thick ; upon this they 'make a layer of ftraw, 
and on that fnow, beaten as before; and fo 
continue a bed of ftraw, and a bed of fnow, 
S. S. S, till the pit be full to the brim. Fi
nally, they lay ftraw or reed (for I remember 
to have feep both) a competent thicknefs over 
all, and keep the door locked. This grate is 
contrived, that the fnow melting by any ac
cident in laying, or extraordinary feafon of 
weather, may drain away from the mafs, and 
fink without ftagnating upon it, which would 
accelerate the dilTolution, and therefore the very 
bottom is but flightly fteened. Thole, who 
are mrjft circumfpedt and curious, preferve a 
tall, circle of ftiady trees about the pit, which 
may rather Ihade, than drip upon it.]

Th us far this learned gentleman’s account 
of confervatories of fnow. And on this occa
fion I might add what the Dutch in their Nova 
Zembla, voyage relate, namely, that ‘ the three 
‘ and twentieth of June, though it were fair 

‘ fun-lhiny
c

    
 



* *
fiin-fhiny weather, yet the heat was not fo 
ftrong, as to melt the fnow, to afford them 
water to drink j and that in fpite of their 
being reduced to put fnow in their mouths, 
to melf it down into their throats, they 
were compelled to endure great thirft.’ But

of C O L bTit. 17
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becaufe it was in fo cold a climate, that 
this duration of the fnow was obferved, I fhall 
take notice, that in the Alps^ and other high 
mountains, even of warmer climates, though 
the fnow doth partly melt towards the end of 
fummer ; yet in fome places, where the reflec
tion of the fun-beams is lefs confiderable, the 
tops will even then remain covered with fnow, 
as we among many others have in thofe coun
tries obferved. And for further confirmation 
of the dodrine delivered at the end of this 
16th title, I fhall fubjoin a paffage, which hav
ing unexpeftedly met with in an unlikely place 
of Captain faines'^ voyage, I think not fit to 
leave unmentioned here; not only becaufe it 
is the foie artificial obfervation, that I yet met 
with, concerning the lafting of ice, and fo 
may recommend to us the ingenuity of an 
author, whofe teftimony we fomewhat fre
quently make ufe of •, but becaufe the obfer
vation is in itfelf remarkable, and notwith
ftanding the difference of places may ferve for 
the purpofe we alledge it : our navigator’s 
words are thefe; page ioi.‘ I have in July.
4

'<

4

I
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confiderable to our prefent purpofe, what the 
fame author cifewhere has about the durable- 
neff of the congelation of the ground not yet 
tliawed at the beginning of June. ~

<
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4

4
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and in the beginning of Augujl^ taken fome of 
the ice into the fhip, and cut it Iquare two 
foot, and put it into the boat, where the fun 
did fhine on it with a very ftrong reflex 
about it. And notwithftanding the warmth 
of the fhip (for we kept a good fire) and 
our breathings, and motions, it would not 
melt in eight or ten days.’ And it is alfo

‘ For the 
ground (fays he) pag. 6^. was yet frozen; 
and thus much we found by experience in 
the burying of our men, in fetting up the 
king’s ftandard towards the latter end of 

June^ and by our well at our coming away 
in the beginning of July; at which time 
upon the land, for fome other reafons, it 
was very hot weather.’

TITLE XVII. '
Confiderations and experiments touching the 

Primum Frigidum.

I, rpHE difpute, which is the Primum
1 Frigidum., is very well known among 

naturalifts; fome contending for the earth, 
others for the water, others for the air, and 
fome of the moderns for nitre : but all feetn- 
ing to agree, that there is fome body or other, ‘ed by none) but erroneous, or at leaft needlefs, 
that is of its own nature fupremcly cold,, as we have more at large declared in other 
and by participation of which, all other cold 
bodies obtain that quality.

2. But for my part, I think, that, before 
men had fo hotly difputed, w'hich is the Pri~ 
mum Frigidum, they would have done well to 
inquire, whether there be any fuch thing or 
no, (in the fenfe newly expreffed.) For though

1
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I make fome fcruple, refolutely to contradidl 
fuch feveral feds of philofophers, as agree in 
taking it for granted, yet I think it may be 
not irrationally queftioned, and that upon two 
or three accounts.

3. For (firft) it is difputable enough, as 
we fhall hereafter fee, whether cold be (as 
they fpeak) a pofitive quality, or a bare pri
vation of heat: and till this queftion be deter
mined, it will be fomewhat improper to 
wrangle folicitoufly, which may be the Primian 
Frigidum. For if a body’s being cold, fignify 
no more than its not having its fenfible parts 
fo much agitated, as thofe of our fenfories, 
by which we are wont to judge of tadile 
qualities ; there will be no caufe to bring in 
a Primum FrigAinn, upon whofe’ account par
ticular bodies muft be cold : fince to make 
this or that body fo, it fuffices, that the fun or 
the fire, or fome other agent, whatever it were, 
that agitated more vehemently its part before, 
does now either ceale to agitate them, or agi
tate them but very remifsly, fo that, till it 
be determined, whether cold be a pofitive 
quality, or but a privative ; it will be needltff 
to contend, what particular body ought to be 
efteemed the Primum Frigidura (in the fenfe 
above fpecified.)

4. Secondly, though it be taken for grant
ed, not only by the fchools, but by their 
adverfaries the chymifts, that heat and moif
ture, drynefs and gravity, and I know not 
how many other qualities, muft have each of 
them a or a principal fubjed to
refide in, upon whofe account, and by participa
tion of which, that quality belongs to the 
other bodies, wherein it is to be met with; 
though this be fo, I fay, yet wa have * elfe- » j„ 
where fully enough manifefted, that this fun- Sceptical 
damental notion, upon which much of 
dodrine of qualities is both by Ariftotelians,
and vulgar chymifts, fuperftruded, is but an 
unwarrantable conceit, and therefore not fuf
ficient for a wary naturalift to build the no
tice of a Pritnum Frigidura upon ; there being 
indeed many qualities, as gravity, and figure, 
and motion, and colour, and founc^, of 
which no true and genuine can
(for aught I could ever yet difeovey) be af- 
figned. And becaufe heat and cold are looked 
upon as diametrically oppofite qualities, we 
may confider, that it will be very hard to 
fliew, that there is a J’ex'jmo'v of heat j
fince ftones, and metals, and plants, and ani
mals, and (very few excepted) all confiftent 
bodies, we are converfant with, may by mo
tion be brought to heat j which to attribute to 
the participation of fome portion or other 
of the imaginary element of fire, is not only 
precarious (being affirmed by many, and prov-

T/5e Dla~ 
atoviec a- papers. . .

A third thing, that induces me toquef- iler.ie’̂ 
tion, whether there be a Primum Frigidum, 
is, that among thofo bodies, that the chiefeft 
fedls of philofophers, whether ancient or mo
dern, have pitted upon, there is not any, 
that feems clearly to deferve the title of Pri-
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mum Frigidum. But to make this appear, 
we mull diftirnSlly (though as briefly as our 
defign will permit) confider thofe four feveral 
bodies, which we have (at rhe beginning of 
this fedlion) taken notice of, to ftand in com
petition, in the opinions of philofophers, for 
the title of Primum Frigidum.

6. First then, Plutarch and others con
tend, that it is the earth ; but to omit other 
arguments, we fee, that the earth is frozen not 
by its own cold, but by its vicinity to the air, 
as may be argued by this, viz. that the con
gealing cold, even in the midft of winter, af- 
feds but the furface of the earth, where it 
borders on the air, and feldom pierces above 
a few feet, or, at moft, yards, beneath that 
part, wherein the earth is expofed, and imme
diately contiguous, to the air ; as may appear 
by what we have formerly delivered concern
ing the fmall depth, to which frofts reach in 
the ground. And therefore if the earth be 
protect'd from the air (though by fo cold a 
body as water) it may be kept unfrozen all 
the winter long •, as may be gathered from that 
remarkable practice in the great falt-marfties 
of the French iflands of Xaintonge, where, as 
a diligent writer of that country, very well 
verfed in the making of the French fait, informs 
us, when once the feafon of coagulating fait 
by the heat of the fun is quite paft, the owners 
are careful, by opening certain fluices, to over
flow all the banks, and dams, that make and 
divide the falt-ponds, and ferve for the work
men to pafs to and fro ; for (fays my author in 
his own language) if they left thofe marfhes 
(or fait-works) uncovered, the froft would make 
fuch havock amongft them, that it would be

■ neceffary to make them up again every year j 
but by means of the water they are preferved 
(dr kept in repair) from year to year. Which 
pradtice I the rather mention, becaufe the 
hint, it affords, as it is confiderable to our 
prefent purpofe, fo it may on fome occafions 
be applicable to pradfices ufeful to human fociety.

7. Besides, the earth being (according to 
thofe we reafon with) the coldeft, heavieft, 
and folideft of elements, it is not fo probable, as 
to excufe them from need of proving it, that 
thofe exceffively cold agents, that freeze the 
clouds into fnow and hail, fhould be terrene 
exhalations carried up to the middle region 
of the air ; efpecially fince it muft be done by 
agents, either- hard to be gueffed at, or con
fiderably hot. And it is not eafy to give a 
reafon, why, if elementary corpufcles, fteam- 
ing from the earth, have fuch a congealing 
cold, where they are difunited, and but inter- 
fperfed among the particles of air; the mafs 
of the earth it felf, whence thofe exhalations 
are fuppofed to proceed, fhould not be able alfo 
to congeal water, fince the terreftrial corpufcles 
being more thick fet, and united in a clod of 
earth, than in an equal portion of the at
mofphere, it feems, that where the frigorifick 
matter is 'more denfe, the cold fhould be 
more vehement ; as philofophers obferve, that 
heat is more intenfe in a glowing bar of iron, 
than an equal portion, of the flame of kindled 
ftraw.

Tfe ExPER IM ENT AL HiSTORY
8. But (not to repeat what we formerly 

mentioned about cold’s being a privation) there 
is another argument againft the earth’s being 
the Primum Frigidum 5 and that is taken from 
the fubterraneal fires, which breaking forth in 
many places of the earth, as in AEtna, Fefu- 
viusy Hecluy the Pico of Tenerife, &c. feem 
to argue a fubterraneal fire; upon whofe exift
ence not only many chymifts build great mat
ters, but even divers philofophers have adopted 
if, as to employ it as one argument of the 
earth’s being naturally neither hot nor cold. 
The mention of this fubterraneal fire brings 
into my mind fome things, that I have met 
with amongft good, though not claflick, au
thors, and amongft men; that have been either 
diggers of, or converfant in, mines, not im
proper to be here taken notice of. For though 
I do not now intend to declare my opinion 
about the central fire, either of the chymifts 
or Cartefians, and though the examples newly 
mentioned, and fuch other, feem to me but 
very inconfiderable, in reference to the whole 
earth ; yet it is obfervable to our prefent pur
pofe, that there Ihould be fo much fubterra
neal heat or warmth, at leaft generally to be 
met with. For even where there appear no 
manifeft figns of fubterraneal fires, I have 
kndwn thofe, that were wont to go to the 
bottom of deep mines, complain, that a very 
little exercife would put them into a great 
fweat; and a learned and experienced French 
dodfor, that hath written in his own language, 
of ftones and jewels, affirms, that in fuch 
mines the fubterraneal vapours and exhalations, 
are vifibly fb abundant, and likewife fo hot, 
that the mine-men are conftrained (which a 
perfon I fpoke with affirmed to me, touching 
himfelf) to work in their fhirts, by reafon of 
the great heat they there felt. And though I 
would have been glad to know, whether thofe 
deep places would have appeared as hot, when 
judged of by a fealed weather-glafs, as they 
did to the mine-mens fenfories, becaufe of 
fome little doubt I harboured, whether much 
of that copious fweating, and feeming heat, 
might not proceed from the thicknefs of the 
dampifh air, and its unfitnefs for refpiration ; 
yet, becaufe a virtuofo, that had a kad-mine De Claves 
of his own, in which he wrought himfclf for 
curiofity, anfwered me, that he was not wont^/^^/y 
to find any difficulty of breathing in the place, 
where he was fo apt to fweat ; and fince 1 find cap. 2. 
not; than others have complained of having 
their refpiration incommodated in fuch places, 
unlefs by accidental damps, my fcruple was 
much abated; and the rather, becaufe the 
author lately mentioned exprefsly affirms, ibid. 
that the fudorifick heat (if I may fo Ipealt) is 
to be found in the bowels of the earth, as well 
in fummer as in winter, which prevents the 
aforibing of it to Antiperiflejis. And in other 
places than mines it is generally obferved, that 
wells and fprings freeze not, if the place 
whence the water is drawn be very deep; but, 
as we have obferved elfewhere, that it oft comes 
up fmoking, and, as it were, reeking ; which 
argues, that at the leaft the earth, wherein it 
was harboured, or through which it pafled,

was,
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was, if not warm, free from fuch a degree of 
cold,-as might be expeAed in the earth, if it 
were the Primum Frigidum. Nor can it be 
reafonably pretended, that the fubterraneal 
heat comes from the beams of the fun, fince 

J,learned men have obferved, that thofe heat not 
the earth above fix or feven foot deep even in 
Southern countries ; and though we Ihould. 
allow them to pierce three times as far, yet 
that would not be confiderable to the depth of 
the mines above-mentioned ; and if the lower 
part of the earth were of its own nature cold, 
and received the’heat it difclofes only from the 
fun and ftars, the deeper men dig, the leffer 
of heat and fteams they would meet with ; 
whereas the above-cited French mineralift af
firms, that the lower they go, the more vapours, 
exhalations, and heat they find,

9. But becaufe this learned man delivers 
this circumftance in a dogmatical, rather than 
an hiftorical way, I will add fomewhat out of 
a relation (whence I have * elfewhere taken o- 
ther particulars) made by a French phyfician 
likewife, that had the curiofity to defeend 
himfelf into the deep mines of Hungary j 
fome of which, that he went down into, may 
be collected by his narrative, to have three or 
four hundred fathom, that is, eighteen or 
twenty-four hundred foot of perpendicular 
depth. This author then relates, that after 
he had defeended about 80, or 100 fathoms, 
he came into a very warm region of the earth, 
which lafted to the bottom of the mine, and 
is fo hot both winter and fummer, that the 
labourers are wont to work in it without their 
clothes, and he was fcarce able to indurc the 
heat of it, although the external air were very 
hot, the weather being very fair, and the 
month July f. He adds, that - he having de
manded of the overfeer of the mine, whence 
this heat came, he was anfivered to that and 
feveral other queftions, that it came from the 
lower parts of the earth ; that wherever they 
dig the ground, after they are come to fuch a 
depth (which he elfev/here mentions to be a- 
bout So or 100 fathom) they feel no more any The other, that the overfeers themfelves of the 
cold, but a perpetual heat, how deep foever 
they dig, (J yet without obferving, that after 
they are once got into that warm region, 
they find the heat fenfibly increafe, the nearer 
they approach to the centre of the earth, unlefs 
by accident they happen to dig through veins 
of hotter minerals.) And thele anfwers (fub
joins my author) I received not in one mine 
alone, or from a fingle overfeer, but in all the 
mines, and from all the mafters of them ; fo 
that if thefe were not miftaken, v/e may fafely 
conclude, that as far as experience can inform 
us, the body of the earth in its lowermoft parts.

Vol. II.
• In lhe difcourfes about Antiferiftaf!!, the following paflagei are taken out of a liuall narrative, confining of 

about two fliects of paper of Jt.BuptiJitt Morintt, publilhed in ttic year 1619, audcntiied, ReLtth Je Lt/.i! Siilterr.t>:ei.', 
annexed to a difcourfe (too much built on Aftrological and Ariftotcliangroundij of the threefold region, that he con
ceives to be as well in the earth as in the air.

j Vnde caltr ilk fracedertt fail a fraefeclt. Refpmdlt, ex fartibtts infinirliu, inferiu! enim fei-fie::i> coke, re.
fjxmfiim me^i! adhuc miratus, tjuaefivi an re! ita fefe haberet in fodini! ofmiib'a!. Rcjpimdit ita fe habere in cmnibu!, faltem 
prejundt!, ut fcjl prefundum terne frigida trabium, in ketaa eaiiawut dcfctnde.ter. Et ijued, ubieuv.jue terrafeditur poft Jimiltm 
frefuitditatem, nullum amfliut fentitur frigut, fed femper talar, tjuantxiiauni^ue prtfuKae jadlatur.

' — PertunSatu! Jum, an qua wagi! acceditur ad terr^ centrum, caterille majer ferci^tretjir. Rejfendit, id r,ui:qu.rui 
fuig'e animadwfim, nijt interdum dum fadiende oceurrebant verne calidtrum ndneralium.

—.—Hat refponfa nanin unicd fedind, ab micaf tefebla accefi', fed, &c
II Cum defeendtnda calorem illam magit ac magi! augeri fentirem ; huju! rationem petit d preefcblt, quad in nulla adl'uc 

edind fmiktn talorii intenfimcm percipifem. RefpLndit, minersm vitriali pauk ittfiriu! cxijlere, qute calorevi'muliiplic,-.Ttt.

3^9 
where it is prefumed to be coldeft, is every 
where, and that confiderably, hot. I faid if, 
if thefe mine-men were not miflakenfQ&Z‘ax&. hav- 
ing been in the bottom of fome mines myfelf, 
though I find it acknowledged, that it is ftill 
warm in the bottom of deep ones ; yet 1 con
fefs, I fomewhat fufpedl, by what I have ob
ferved, that this degree of heat, which. our 
French phyfician found in the Hungarian 
mines, might be rather fn great part from the 
peculiar nature of thole places, or of the mine
rals generated there, than barely (as he and 
thofe, that informed him, fuppofe) from rhe 
greatnefs of their depth beneath the furfiice of 
the earth : for I know feveral mixtures, be
fides thofe that are common, of bodies neither 
of them actually hot, which will produce a 
confiderable degree of hear. And very cre
dible eye-witneffes affirm, that in fome parts 
of England they dig up a good ftore of a 
kind of mineral, which is thought to be of a 
vitriolate nature, which, by the bare addition 
of common water, will grow hot, almoft to 
ignition. So that the Hungarian mines be
ing deep, as appears by our author’s narra
tive, being not deftitute of water enough to 
make a fubterraneal fpring in the mine itfelf, 
befides what water may plentifully afeend in 
the forms of vapours, and moiften the ore, it 
may be fuljueCled, that either the water, or 
fome appropriated mineral Ipirit or juice (of 
which the bowels of the earth may contain di
vers, that we know nothing of) may produce, 
together with the mineral, a warm ft'eam, which, 
for want of fufficient vent in thofe narrow, and 
clofe places, may heat them confiderably. 
Which conjecture maybe countenanced by thefe 
three circumftances, that I took notice of in 
our author’s narrative; one, that the fmoke, 
that copioufly afeended out of the mine by the 
perpendicular grove, was not barely hot, but 
confifted of flunking exhalations, which were 
fo faline, and fretting, as oftentimes to cor
rode and Ipoil both the wooden ladders or 
ftairs, and the iron inftruments of the diggers.

mines told Moriniis {^3 v/e lately faw) that 
they in fome places met with veins of hot mi
nerals, which made it hotter than tire bare 
vicinity of thole places to the centre of the 
earth would have done. And lalllyji, as our 
author was defcending into the golden mine at 
Crenirdlz, he found in one glace, the heat to 
increafeas he defeended more and more,(which 
feems not to agree with a paffage we lately 
mentioned out of him) and to exceed any he 
had met with in any other mine ; and after
wards the overfeer bringing him into a room, 
that abounded with fmaragdine vitriol, (the 
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mineral,whence this heat proceeded) though the 
room were fpacious, he found there, befides a 
Ibarp fpirit very offenfive to his throat, fo 
troublefome a heat, that he was ready to faint 
away with fweating, and very much wondered 
how rhe diggers were able to work there. And 
elfewhere the author himfeif notes, that fuch 
hot mines of vitriol, or fulphur, may be found 
even in the firft region of the earth, (as he calls 
that, which is fomewhat near the furface, which 
he thinks fit to name the cold region} and with
in a large fphere of aftivity make it perpe
tually hot; But this, as I was intimating, I 
mention but as a fulpicion, ora conjefture} 
and notwithftanding that the degree of heat may 
be much increafed in thefe mines, by the con
currence of accidental caufes, in cafe the con
jefture be admitted yet the frequency of a 
fenfible degree of heat in very deep places 
does very little favour their opinion, that will 
allow the earth to have no other heat but what 
it receives from the fun-beams, or by the mani
feft fire of burning hills, as jEtna and Fefuvius, 
And if it fhould be objefted, that this fubter
raneal heat is adventitious to the earth, which is 
fupremely cold of its own nature; Gajfendus 
might reply, that it is as likely, that the cold
nefs of it near the fuperficies may be adventi
tious too, and that it appears at leaft as mani
feftly, that the one proceeds from the conti
guous air, as it does, that the other proceeds 
from fome included fire. And if I mifremem- 
ber not, he hath this confideration, that it is 
fomewhat ftrange, that nature fhould have in
tended the earth for its Summum Frigidum, and 
yet that a greater part (and for aught we 
know the greateft) ffiould be conftantly kept 
warm, either by the fun, as under the torrid 
zone, or by the fubterraneal fires. But the 
objeftion mentioned againft Gajfendus oppofe^ 
but one of the arguments we have alledged a- 
gainft the earth’s being the Primum Frigidum, 
and would leave the others in their force, 
though it did more convincingly anfwer that, 
againft which it is framed, than it feems to do.

10. And if the patrons of the earth’s cold
nefs, to evade the arguments I have alledged, 
ffiould pretend, that when they affirm the earth 
to be the Primum Frigidum, they mean not 
the elementary earth, but fome body that is 
mingled with it; I ffiall defire to know, which 
it is they mean, of the many other bodies, that 
make up the terreftrial globe, that we may 
examine what right it has to that title. And in 
the mean time I ffiall conclude againft them, that 
the earth it felf has none, fince they grant a 
colder body than it, and fuch a one as the earth 
muft be beholden to, for the greateft degrees 
of coldnefs it chances to polTels.

11. But though, I prefume, enough has been
faid to make it appear unlikely, that the earth ffiores of fome of them, that are frozen,
ffiould be the Primum Frigidum, yeti muft in 13. That the water is the Primum Frigi-. 
this dilTent from the learned Gajfendus, that he dum, the opinion of Arijiotle has made it to
thinks the earth, not only not to be the Pri- be that of the fchools, and of the generality

of 
•It was not tlie lea, nor the neamels unto the pole, but the ice about the land, that lett and hindred us (as I 

faid before; j for that as foon as we made from the land, and put more into tlie fea, although it was much farther north
ward, prefently we felt more warmth, and in that opinion our pilot WiUistm Barents died, who notwithRauding 
the fearful and intolerable cold that he indured, yer he was not difeouraged, but offered to lay wagers with divers 
of us, that by God’s help he would bring that pretended voyage to an end, if he held his courie north-caft from 

■ the north cape. GtrM de rter in Ptuhns, p. 474.

mum Frigidum, but not to be naturally cold 
any more than hot. For the infenfible parts 
of the earth, like thofe of other firm bodies, 
being heavy, and perhaps grofs, and either 
having no conftant motion at all, or at leaft 
a far more remifs agitation, than tlftc of our 
fenfories} it leems to follow, that the earth 
muft feem cold to us, unlefs it be, by the com
municated heat, or motion of fome extrinfick 
agent, put into a degree of agitation, that be
longs not to its nature. And for the like rea
fon I think it not improbable, that pure earth 
Ihould in its own nature be colder, than either 
pure water, or pure air j fince the earth being 
a confiftent body, its component particles are 
at reft among themfelves, or at leaft moved 
with an almoft infinite flownefs; whereas 
water and air being fluids, their component 
particles muft be in a reltlefs and various mo
tion, and confequently be left remote from 
heat, which is a ftate, wherein the various agi
tation of the minute particles is more vehement.

12. And if thofe, that plead for the earth, 
had declared, that they meant not the pure of 
elementary earth, but that part of the terref- 
trial globe, that is diftinct from the fea, and 
other waters, that make it up, and would have 
earth in that fenfe not to be the Primum Fri
gidum, but only the Summum Frigidum, per
haps they might haVe a better plea for their 
opinion, than they can urge for theirs, who 
contend for the water or the air j elpecially, if, 
to countenance their opinion, this memorable 
obfervation be added, which I have met with 
among thofe navigators, that have had the 
greateft experience of the frigid zone ; for the 
Dutch, that failed thrice to Nova Zembla, and 
once wintered there, * affirm in their firft voy
age, that the higheft degrees of cold are not 
to be met with in the main fea, where yet men 
are moft expofed to the operations of the air, 
and of the water, but either upon the land or 
near it. That accurate geometrician and hy- 
drographer Fournier tell us, that in 1595, the 
Hollanders being intercepted by icy ffioals in 
lhe ftraight. of Weigats, and meeting with cer
tain Mufeovites, demanded of them, whether 
thofe feas were always frozen ; and were an
fwered, that neither the northern fea, nor that 
of Fartary did ever freeze } and that it was 
only that ftraight, with the fea contiguous to 
the Ihores of fome bays and gulphs, that were 
frozen. And our judicious author not only 
adds, that in effe(ft all thofe, that liiil into thole 
parts, relate, that all thofe lumps of ice are 
fuch as have been loofened, and fever’d from 
the iflands, and the rivers of the Samojeds and 
Fartars, but adventures to affirm in general 
terms, that it is certain, the main feas never 
freeze, and that it is but the confines, and    
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of philofophers. But I can as little acquiefee 
in this opinion, as in the former, not finding 
it agreeable to what experience teaches us.

14. For not to mention, that it would be 
very difficult to prove, that divers very cold 
bodies, aS* gold, and filver, and cryftal, and 
feveral other fufible ftones have in them any. 
water at all, to which their coldnefs may with 
any degree of probability be aferibed ; nor to 
urge the arguments, that fome modern con
tenders for the fupreme coldnefs of the air are 
wont to imploy ; not (I fay) to infift on fuch 
things, I fhall content my felf to make ufe of 
this obvious of cold, that in rivers,
ponds, and other receptacles of water, the con
gelation begins at the top, where the liquor is 
expofed to the immediate contadt of the air; 
which fufficiently argues, that the air is colder 
than the water, fince it is able not only fenfibly 
to refrigerate it, but to deprive it of its fluidi
ty, and congeal it into ice: whereas if the wa
ter it felf were the Primum Frigidum, either it 
ought to be, at leaft as to the major part of 
it, always congealed, or we may juftly de
mand a reafon, why, when it does freeze, the 
glaciation fhould not begin in the middle, or 
at the bottom, as foon as at the top, if not 
fooner. And our arguments againft the pre
cedency of the water in point of coldnefs may 
be ftrengthened by this, that frofts are wont 
to be hardeft, when the air is very clear, and 
freeft from aqueous vapours; whereas in rainy 
weather, wherein fuch vapours moft: abound, 

’the cold is wont to be far more remifs. To 
which we may add, what we lately delivered 
from the obfervation of navigators, that even 
in the frigid zone the main fea, where yet the 
water is in the greateft mafs, and fo moft like
ly, as well as advantaged to difclofe its nature, 
never freezes, though the ftraits, and bays, 
and gulphs be frozen over; which argues, that 
the greateft degrees of cold are rather to be 'af- 
figntd to the air, or to the earth, than to the 
water, which by the praftice formerly mention
ed of the mafters of the French falt-marffies ap
pears to be (when it is of a confiderable depth) 
fitter to preferve bodies from congelation, than 
to congeal them. Which inftance I the ratff • 
repeat, becaufe it feems to argue, that the wa-'- 
ter is' not fo much as difpofed to receive any very 
intenfe degree of cold at a remote diftance from 
the air. For though navigators tell us bf ex
ceeding thick pieces of ice, yet, as we have Al
ready elfewhere noted, we are not bound to 
believe, that the congealing cold has pierted 
any thing near fo much as that thicknefs 

• amounts to, from the fuperficies of the fea 
direftly downwards; for though it were no 
great matter, if it did, in comparifon of that 
depth of the fea, which, though the water be 
naturally cold, the ffiarpeft air is unable to con
geal; yet we have elfewhere proved, that thofe 
thick maffes of ice are not folid and intire 
pieces, but rather heaps of many flakes, and 
other fragments of ice, which • running upon 
one another, or Hiding under one another, are 
by the congelation of the intercepted water 
(and perchance half thawed fnow) as it were, 
cemented together into miffiapen unwieldy
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mafles : which conjedlure agrees very well with 
that obfervation of the ingenious captain fames, 
which he delivers in thefe words :

‘ It feldom rains after the middle of Septem- 
* ber, but fnows ; and that fnow will not melt
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I ffiall add another paffage out of one of his 
countrymen, (Mr. Hudfon, famous for the nor
thern difeoveries, that bear his name) by which,, 
added to what has been elfewhere delivered to 
the fame purpofe, we may be invited to be
lieve, that the vaft hills and iflands of ice, that 
are to be met with about the ftraits of IFeigats, 
and elfewhere, are not generated of the lea ic 
felf. ■ - - - -
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on the lands, nor fands: at low water, when ic 
fnows (which it doth very often) the fands are 
all covered over with it, which the half-tide 
carries ofEcioufly (twice in twenty-four hours) 
into rhe great bay, which is the common ren
dezvous- of it. Every low water, are the 
fands left clear, to gather more to the increafe 
of it. Thus doth it daily gather in this man
ner till the latter end of OSlober^ and by that 
time hath it brought the fea to that coldnefs, 
that as it fnows, the fnow will lie upon the 
water in flakes, v/ithout changing its colour, 
but with the wind is wrought together, and 
as the winter goes forward, it begins to freeze 
on the furface of it, two or three inches, or 
more in one night; which being carried with 
the half tide, meets with fome obftacle (as 
it foon doth) and then it crumples, and Id 
runs upon it felf, that in few hours it will be 
five of fix foot thick ; the half-tide ftill flow
ing, carries it fo faft away, that by Decem
ber it is grown to an infinite multiplication 
of ice.* Thus far this navigator; to which

* It’s no marvel (fays he. Purchase lib. 3. 
cap. 15. p. 579.) that there is fo much ice in 
the fea towards the pole, fo many founds 
and rivers being in the lands of Nova Zem- 
bluy and Newland to ingender it,, befides the 
coafts of Pecora, Raffia, and Greenland^ with 
Lappia, as by proof J find by my travel in 
thofe parts.
15. Bu t for all this, I think not fit, as does 

the ingenious Gaffiendus, and fome others, to 
make the water indifferent, as’ to heat and 
cold. For, as I formerly noted concerning the 
earth, fo I muft now reprefent touching the 
water, that, fetting afide the heat of the fun, 
which is but adventitious, where it does ope
rate, and which leaves many vaft portions of that 
element, which it does not conftandy reach, 
the infenfible parts of water are much lefs agi
tated, than thofe of our fenfories temperately 
difpofed, and confequently may in regard of . 
us be judged cold. For though water being a li
quor, I readily allow it a various motion of its 
component corpufolcs, (that being requifite 10 
make a body fluid,)yet fuch an agitation, which

. is fufficient for fluidity, may be, and often is, far 
more remils, than that of the fpirits, blood, and 
other liquors of fo hot a fanguineous animal as 
man; as we fee, that urine, though after it has 
been long omitted, it continues a fluid body, yet 
its parts are far lefs agitated, than they were, 
when it came hot, and reeking outof the bladder.

16. And upon this occafion, I lhall add, 
what by inquiry I have learned, that (except
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the parts fomewhat near the fuperficies of the 
water, which the heat of the fun, or the warmth 
of the neighbouring lower region of the air 
may give fome W’armth to) the whole body of 
the fea is very cold : for being very well ac
quainted with one, that for fome time got a

of the fea, to fetch up what could be recover
ed out of (hipwrackt veffels, I purpofely in
quired of him, what cold he felt under water « 
and he more than once told me, that though 
near the top of the water the cold were very 
moderate, yet when he was neceflitated to de
feend a great depth, he found it fo great, that 
he could not very long fupport it. And par
ticularly he told me, that having occafion to 
defeend about twelve or fourteen fathom deep 
(which is nothing in comparifon of the depth 
of many feas) to faften ropes to the ordnance 
of a great fhip, that was fome years fince caft 
away, near the coaft of one of the northern 
countries ; though he was not incommoded in 
point of refpiration, and though he felt no 
other inconveniencies, that might diffuade his 
tarrying longer, yet the cold wasfo great, and 
troublefome, that he was not able to endure it 
above two or three hours, but was conftrained 
to, remount to a milder, as well as higher re
gion. I wifhed feveral times he had had with 
him a weather-glafs (for ordinary thermometers 

.would on that occafion have been unfervice- 
sable) to prevent fome little doubt, that might 
-be made, whether the intenfe cold he felt 
, might not be only and chiefly in reference to 
, his body, which might be fo altered, and dif- 
; pofed by this new briny ambient, as to make 
.fuch a difturbance in the courfe or texture of 
his blood, as that, which makes aguifh perfons 
fo cold at the beginning of the fit, though 

-the temperature of the ambient body continue 
the fame. But this is not the only perfon, that 
found the fea exceeding cold ; for I remember 
Beguinus relates from the mouth of a Marfeil- 
lian knight, that was overfeer of the coral- 

V^<^'''l^'"'‘’fiihing in the kingdom oi’Tunis, that having 
lih.z. c. Iupon that coaft let down a young man, to feel 

whether coral were hard or foft, as it grew 
in the water, when this man was come about 
eight fathom, near the bottom of the fea, he 
felt it exceeding cold. To which we fhall add 
the teftimony of a fober traveller Jofephus A- 
cofta, who tells us, ‘ That it is a thing re

markable, that in depth of the ocean, 
the water cannot be made hot by the 
violence of the fun, as in rivers: finally 
(he fubjoins) even as falt-petre (though it be 
of the nature of fait) hath the property to 
cool water, even fo we fee by experience, 
that in fome parts and havens, the fait water 
doth refrefh -, the which we have obferved 
in that of Callao, where they put the water 
or wine, which they drink, into the fea in 
flaggons to be refrefhed : whereby we may 
undoubtedly find, that the ocean hath this 
property, to temper and moderate the excef- 
five heat.* For this caufe we feel greater

Jafephtis
^coftaX^, *
2. cap. 11. (
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heat at land than at fea, cateris faribui., and 
commonly countries lying near the fea are 
cooler than thofe that are farther off. By all

l^he Experimental History
thefe teftimonies, it feems to appear, that both 
in very cold regions, and very hot, the deep 
parts of the fea feem to be very cold, the fun
beams being not able to penetrate the fea to any 
great depth : for I remember, that having en
quired of the diver I lately mentioned, whe- 

livelihood by going down into the bottom _ther he could difcern the light of the fun at 
any great diftance from the furface of the 
water, he anfwered me, that he could not; but 
as he went down deeper and deeper, fo he 
found it darker and darker, and that to a de
gree, that would fcarce have been expelled in <0 
diaphanous a body as water is.

17. But this fubmarine oold (if I may fo 
call it) though it be great and confiderable, is 
not fo intenfe, as to intitle water to be the Pri- 
mum Frigidum j fince as cold as our divers 
found it at the bottom of the fea, they did not 
find it cold enough to freeze the water, as the 
air often does at the top.

18. The next opinion, we are to confider, 
is that of the Stoicks of old, and adopted by 
the generality of modern philofophers, that are 
not Peripateticks, who alTert the air to be the 
Primum Frigidum: but being ere long more 
particularly to treat of the temperature of the 
air, we will referve till then to examine, whether 
it be cold of its own nature or not; but in the 
mean time, we lliall here take leave to quef
tion, whether it ought to be efteemed the Pri
mum Frigidum. For not to mention, that A- 
rijlotle, and the fchools, with many other 
learned men, think the air fo far from being 
the coldeft of the elements, that they reckon' 
it among the hot ones, becaufe I confefs their 
opinion is not mine, not to reprefent the heat 
of the air in the torrid zone, nor that by the 
generality of philofophers, the upper region of 
the air, which is believed to make incompa
rably the greateft part of it, is always hot, and 
the lower region is fo too, in comparifon of 
the middle, though the coldnefs even of this 
is not perhaps unqueftionable; not to urge any 
of thele things, 1 fay, I lhall in this place 
mention only two obfervations.

19. The one is that, which I lately recited, 
touching the great coldnefs of the water in 
the deeper parts of the fea; for it is not eafy 
to lhew, how this great cold proceeds from 
that' of the air, whofe operation feems not (as 
may be judged by that little way that frofts 
pierce into the moift earth) to reach very far« 
beneath the furface of the water, (infomuch 
that captain James, who had very good 
opportunity to try, allows hot, in cafe the ice 
be not made by accumulation, that the froft 
pierces above two yards perpendicularly down
wards from the furface of the water, even ia 
the coldeft habitable regions.) And this will 
feem the more rational, if we confider, that 
in cafe the coldnefs of the fea proceeded con- 
ftantly from the air, as fuch, the cold would 
be greater near the furface, where it is contigu
ous to the air, than in the parts remoter from 
it; and yet the contrary may appear by the 
paffages lately recited.

20. But if it be objefted, that this at belt 
can prove no more, than that the dir is not 
the Primum Frigidum; notwithftanding which,

I it
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it may be the Summum Frigidum. For anfwer, 
I mutt proceed to my fecond argument, "which 
•will perhaps evince, that it is not that neither} 
for by the lame way of arguing,by which thofe, 
I am now dealing with, endeavour to prove 
the air to be the coldeft body in the 
world, I ftiall endeavour to prove, that it 
is not fo : for their grand, and (as far as I 
remember) their only confiderable argument is 
drawn from experience, which lhews, that wa
ter begins to freeze at the top, where it is ex
pofed to the air. But to this vulgar experiment 
I oppofe that of mine, which I have often 
mentioned already to other purpofes, that by 
an application of fait and fnow, I can make 
water, that would elfe freeze at the top,begin to 
freeze at the bottom, or at any fide I pleafe, 
and that much fooner than the common air, 
even in a fharp frofty night, would be able 
to congeal it : .and when in exceeding cold 
weather the ambient nofturnal air had reduced 
a parcel of air, purpofely included in a conve
nient glafs, to as great a degree of condenfa
tion as it could; f have more than once, by 
the external application of other things, been - 
able to condenfe it much farther : which argues, 
that it is not the air as fuch, but fome adventi
tious frigorifick corpufcles (taking that, term, 
as I do in this treatife, in a large fenfe) that 
may fometimes be mingled with it, which pro
duce the notableft degrees of cold, or upon 
whofe account the air produces them. And if

• thefe be duly applied, water will be congealed, 
, whether air comes to touch the furface of it or 
no } nay, though bodies, which the air can 
never penetrate, nor congeal any of their parts, 
be interpofed, as may appear by the experi
ments formerly mentioned of freezing water 
included in glafs bubbles, and fufpended in oil 
of turpentine, and other uncongealed liquors ; 
and it is worth taking notice of by them, that 
conclude the air’s being the Primum Frigidum, 
from fhe water’s beginning to freeze at the top, 
where it is contiguous to the air, that it is 
there alfo, where the ice begins to thaw.

21. Besides the three opinions we have 
hitherto examined, there is a fourth, thatjuftly 
deferves to be ferioufly confidered ; for the 
learned and ingenious Gajfendus is fuppofed, 
though I doubt how truly, to be the author of 
it; and though, according to his cuftom, he 

. fpeaks warily, and not fo confidently of it, 
yet in his laft writings he much countenan
ces it} yet fome eminently learned men, as 
well of our own, as of other nations, have refo- 
lutely enough embraced it. According then 
to thefe, the congelation of liquors, and the 
cold we meet wi^ in the air, water, and other 
bodies, proceeds from the admixture of ni
trous exhalations, or corpufcles introduced into 
them ; and as I have a great refpeft for divers 
of thefe men’s perfons, fo I like very well, in 
their opinion, that they do not afcribe the 
fupreme degree of frigifaftive vritue to the 
air itfelf, but to fome adventitious thing, that 
is mingled with it : but whereas they pitched 
upon nitre, as the grand univcrfal efficient of 
cold, I confefs I cannot yet fully acquiefce in 
that tenet. For though I am not averfe.

Vol. II.
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from allowing falt-petrc to be one of thofe 
bodies, that are endued with a refrigerating 
power, and to be copioufly enough difperfed 
through feveral portions of the earth ; yet, for 
aught I know, there may be not- only divers 
other caufes of cold, but diversother bodies qua
lified to be efficientsof cold, as wellasfalt-petre.

22. And firft, if cold be not a pofitive qua
lity, but the abfence of heat, the removing of 
calorifick agents will in many cafes fuffice to 
produce cold ; without the introduftion of any 
nitrous particles into the body to be refrige
rated. But becaufe it is difputablc, whether 
cold be a pofitive quality or no, we will urge 
this argument no further, till the controverfy 
be decided; and till then, as it will remain 
not improbable, we propofe it as no other; 
but proceed to the next.

23. In the fecond place, I fee not as yet 
any proof, that the great cold, we have for
merly mentioned to be met with in the depths 
of that vaft body, the fea, efpecially when it 
is greater elfewhere than nearer the top, where 
the air may better communicate its coldnefs 
to it, muft be the effeft of nitrous atoms, 
which muft certainly fwarm in prodigious 
multitudes, to be able to refrigerate every drop 
and fingle particle of fo ftupendoufiy vaft a 
body as the ocean. Befides that I remember 
not to have found or known it obferved, that 
nitre, elpecially in vaft quantities, reaches near 
fo deep in the earth, as thofe parts of the fea, 
that are found exceeding cold. And as the 
halituous part of nitre is more difpofed to fly 
up into the air, than drive down into the 
fea; fo we find no great documents of its hav
ing its groffer and fenfible parts abounding in 
the fea-water, fince the evaporations of that 
leaves not behind it falt-petre, but common 
fait. But thefe, though no light confiderations; 
are not thofe, that moft weigh with me.

24. For, in the next place, lam notfatif- 
fied with the experiences I find alledged to 
prove, that it is by nitre, that the air and the 
neighbouring parts of the earth, and water 
(not to repeat the objeftions I lately borrowed 
from the feaj receive their higheft degrees of 
cold. For when Gajfendus and others tell us, 
that it is nitre refolved into exhalations, that 
makes the gelid wind, which refrigerates all. 
things it touches, and penetrating into the 
water, congeals it; this, I fay, to me will feem 
precarious, until Gajj'endus (or fome other for 
him) tells us, what experiments they are (which 
he feems in one place to intimate) that this 
new doftrine depends on : for I confefs, that 
for my part, I, who have perhaps had more 
opportunity to refolve nitre, have feen no 
great feats, that the fteams of it have done, 
more than thofe of other laline bodies, in the

' produftion of cold; and the Ipirit of nitre, 
which is a liquor confifting of the volatile 
parts of that refolved fait, not only does not 
(that I have obferved) appear to the touch 
to have confiderably, if at all, a greater ac
tual cold, than that of divers other liquors, 
but feems to have a potential heat. For 
whether or no the exhalations of nitre be able 
to congeal water into ice, I have formerly 

L 1 1 I obferved

    
 



, obferved, that the fpirif of nitre or aqua fortis 
will diflblve ice into water, very near, if not 
altogether as foon as the fpirit of wine it felf; 
which inflammable liquor is generally acknow
ledged to be in a high degree potentially hot. 
If Gajj'endus did hot mean fuch fteams of falt- 
petre as thefe, which I have been fpeaking of, 
it had not been amifs to have fignified, what 
other kind of corpufcles of refolved nitre he 
meant, without leaving his reader to divine 
it: and if we may judge of other experiments, 
which we lately took notice, * that Gajj'endus 
feems to intimate by that, which he fets down 
a little after, compared with that he had 
mentioned a little before ; I am not likely 
much to be convinced by them, but lhall ra
ther be tempted to fufpedt, that learned man 
might be impofed upon by others to write 
that, as matter of fact, which he never had 
tried, and yet own not the having it by re
port. For whereas he feems to fay, that dif
folved nitre mingling itfelf with Water, freezes 
it, and that in fummer; yet I muft freely 
profefs, that although fome other learned 
moderns teach the lame thing (but without arty 
man’s avouching it, that I know, upon his 
own experience) I, who aril no ftranger to 
nitrous experiments, have never been able to 
produce, or fo fortunate, as to fee any fuch 
cfff<ft.-and it is fomewhat .ftrange to me, 
that chymifts, who make fuch frequent fo
lutions of nitre, and oftentimes with lefs 
water than is fufficient to diflblve it all, fo 
that by confequence the proportion of the nitre 
to the water muft have run through almoft 

.all the polfible meafures of proportion, Ihould 
never fo much as by chance (as I can hear) 
have obferved any fuch matter. And that, 
which makes me thus interpret Gajj'endus Ijiis 
meaning, (though in one of the two paflages, 
wherein he fets down this experiment, he 
jncntions allb Ihow, or ice, to be added to the 
’nitre) is, that in the firft of thole two paflages, 
he afcribes the congelation to nitre alone, 
without fpeaking of either ice or Ihow j and 
in the other place, not only his words feem 
to import, j- that notwithftanding theaddition 
of the other ingredients, the corpufcles of the 
nitre expiring out of the mixture, and pe
netrating into the water, are they, that make 
it freeze j but the exigence of his difcourfe 
feems to require fuch an interpretation : for 
to fay, it is the corpufcles of the nitre, that 
were harboured in the ice or fnow, that freeze 
the water they invade, is no better than to 
beg the queftion. For befides that he ought 
to prove, that there are multitudes of the 
'corpulcles of nitre lodged in fnow and ice; 
befides this, I lay, fince thefe two bodies are

7he Exp'er imental History
warranted us lately to deny. And if this be 
alt, that is meant by the experiment, the 
mixing of nitre with the ice, or the fnow, will 
fignify very little, to evince what Ihould be 
proved. For, if inftead of nitre you take 
fea-falt, or the fpirit of fait, nay, the inflamma- 

‘ ble part of wine, the experiment will fucceed ; 
and yet I think Gajj'endus would not have the 
corpulcles of thefe todies to be frigorifick, like 
thofe of nitre ; which yet they may be proved 
to be by the fame argument, which is imploy
ed to lhew, that the corpufcles of the nitre, 
which is added as a diftinft ingredient to the 
ice, or to the fnow, are the efficients of the 
congelation.

25. Having thus examined Gajjendus his 
experiments, we will now, as our next and laft 
argument touching this fubjedt, fubjoin our 
own, as far as we can find any of them among 
our notes ; fome of which follow in thefe 
words,

26. [As cold as they think falt-petre to 
be, who teach its fpirituous parts to be the 
grand and catholick efficients of cold, yet we 
found, that it would diflblve ice readily e- 
nough, as well as fea-lalt, are wont to do, 
as we colledled from this, that roch’d petre 
mingled with ice would freeze the vapours 
wandering in the air to the outfide of the

- fingle phial, wherein we made the experiment, 
which the ice alone would not have done i and 
having placed fome grofler beaten nitre (of the 
fame parcel) in little heaps here and there upon' 
plates of ice, we manifeftly found them to 
fink into the ice, which argued their diflblv- 
ing it; and having put fome of it upon a 
thick and fmooth piece of ice, we found, that 
it had pierced a hole quite through it, whilft 
the furrounding part of the ice remained of 
a good thicknefs.}

27. [We took a large fingle phial, almoft 
full of water, and put it into as much roch’d 
petre, as by keeping it a good while by the 
fire’s ride, we could dilTolve in it ; of which 
one mark was, that there remained a pretty 
deal of lalt intire at the bottom of the liquor : 
this being expofed to the air, during an ex
tremely Iharp night, and a good part of the 
day, the folution was frozen fo hard to the 
very top of the liquor, that having broken 
the glafs, we could hardly break the included 
mafs. But at the bottom there appeared fome 
liquor, w’ith cryltals of nitre well figured, that 
'feemed to have Ihot in it, and argued the water 
to be fufficiently impregnated with the fait.}

28. [As for the fpirituous parts of nitre, fo 
Far forth as their temper, as to heatfor cold,* 
can be judged by diftillation, and by weather- 
glaffes, they are not aftually more cold than

laid to be water, before they were congealed, fome other liquors, and appear rather to be 
•to grant what his explication fuppofes about potentially hot, than cold j at leaft, they feem 
ice and fnow, is to grant in effeft, that nitre indifpofed to turn water into ice, fince we have 
alone (without ice or fnow) can turn water tried, tliat the fpirit of nitre will readily e- 
into ice, which is the thing, that experience nough turn ice into water.]

These
• Cajftiuli Phyf. Lib. 6. Se&. i. pag. 399. De ^ualiMiliKj rerum—~-ae add! ijuldem fartaffs petej}, pr^cirua frigeri’s fe~ 

rninUyfi tjua cunfiaM, fotilpmitm ex frigorificit atemh abire in halinitrum corfortiqw {flu affnifi, epeMkio exferlmur-nM exfolvl 
iialinitrvm, quin et fenetrgnde in nq»»m, ipfant tcngelet, et univerfa fe eentaiia refrigertt, et nbeimde in -baUtum treet 
gelidtem feu frigidum 'oentum^fed ret fender ex variit, qu^e nm fajfunt hic lece cemmemarari, exferimentit.

■}■ b. pag. 400. feffimt tarfufeula rutri in aqutm infitji illam frater medum aieo frdgidam reddere^ ima et fer
ajlatem etiam cnigelare,dtm>nifrumttivi glncieivt detritee trnmiftum lagtme (ircumfmitur, iffeque prater cerpas hgena pene~ 
(rant in aquam emtentam.
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29. Thes5 three- foregoing nptes lhew, 

that falt-petre is no fuch wonderfully cold 
body, but that there are others colder, as be
ing able' to freeze water, which nitre could 
not congeal. Nay, they manifeft, that nitre, 
which is laid to be the efficient of ice, does 
thaw and diflblve it, and fo feems, at leaft in 
reference to it, to be rather hot than cold.

30. I lhall add now one note more, to fhew 
it does not always make water fq much as 
equally cold with the common air i the expe
riment I find thus recorded.

31. [We took a fealed weather-glafs, and 
by a little pulley faftned to a frame, fufpended 
it in a folution of roch’d petre, as ftrong as 
we could make it, without heat j as appeared 
by a pretty quantity of nitre, that had conti
nued fome days undiflblved in the veffel, 
which was a beer-glafs, with a flat bottom. 
After the ball of the weather-glafs had been, 

'fufpended in this liquor, to try, whether the 
ambient air were not at this time colder than 
the liquor, (it being a cloudy and windy day, 
and betwixt the hours of ii, and 12.) diqugh 
both the weather-glafs and it had ftcx)d fome 
days in the place ; J lifted up the glafs out 
of the water by the firing it hung by, that I 
might not touch it with my warm hands, and 
found the liquor in the glafs to defeend by de
grees, about two divifions (which were eighths 
of an inch ;) and then by the firing lifting up 
the weather-glafs, and putting again the folu-

. tion of nitre under it, the included liquor 
was impelled up again two divifions, and fome- _ 
times two divifions and a half: for to fatisfy filves have their coldnefs advanced (as to its 
my felf the more fully, I repeated the experi- '' 
ment feveral times, and obferved, that the in
cluded liquor ufually afeended the firft divi
fion fo faft, that the eye could perceive its 
progrefs, and that the afient upon the im
merfion in the diffolved nitre was difcernibly 
■quicker than the defeent, upon the removal 
of the weather-glafs into the' open air, though 
the fpace both of the one and of the other 
were about, either two divifions, or two ejiyi- 
fions and a half]

32. Ij- it be here demanded, what then J
tliink of the frigifadive virtue of nitre, J muft 
anfwer, that I have not yet fully fatisfied my 
felf concerning it; but thus much I am nqt 
willing to deny, that among divers .other bodies, 
that upon feveral occafions exhale from the 
tei-fcftrial globe, thofe corpufcles, that ai;e of a 
jiit.rous nature, may be for the moft part well 
qualified to refrigerate the air. And j am not p . -
.indifpofed to think, that there may be ftore of ly falfe, as it is to give an account, why I lq<^ 
.little (aline bodies of kin to nitre, that (elpe- upon them, as doubtful.
cially at certain times) rove in great multitudes
to and fro, in fome parts of the atmolphere j T I T X* E XVIH.
But that this aerial fait, which Ibme moderns Fs^^.^riments and oifey'VatiQSJS toitching /he ca/d'' 
jcall volatile nitce, Ihould be true and perfeift • ftefs andtemperat/ireof the /ir.
falt-petre, is more than I am fure of, and that 
this fait alone (hould be the hummum Frigidum^ 
is more than as yet J am convinced of; elpe
cially, fince, for aught I know, there.may be 
in the bowels of the earth, (whence I have feen 
many concretes digged out, whofe very names 
and outfides are for the moft part unknown, 
even to chymifts themfelves) divers other,bo-

,3^5 
dies befides falt-petre, whofe fteams may have. 
a power of refrigerating the air, as great in 
proportion to their quantity, as thofe of falt- 
petre. And fince common fait in artificial gla
ciations is found to cooperate as powerfully as 
falt-petre it felf; and fince it is undeniably a 
body, of which there is a vaft quantity in the 
terreftrial globe, and which by reafon of the fea, 
where it abounds, is exceedingly diffufed ; 1 fee 
no great reafon, why we may not as well efteem 
that kind of fait among the catholick ef
ficients of cold, and the rather, bepaule that the 
Imallcft corpufcles our eye difcerns of fea-falt, 
are wont to be, (though.not exactly) of a cu
bical figure: which is that figure, Pbilofonus 
informs us, rhe great Democritus of old (juftly 
admired by Gajfendus} afligned to the atoms of 
cold ; whereas, according to GaJJendus himfelf, 
the corpufcles of nitre,' at leaft as far as fenfe 
has informed us, are not the moft convenient
ly fhaped to produce cold, fince he labours tp 
fhew, that the figure of frigorifick atoms is to 
be tetrahedrical or pyramidal : whereas the 
cryftals, or grains, great or final!, into which 
good falt-petre fhoots, are wont to be prifma- 
tical, having their bafe fexangular. But to re
turn to what I was faying concerning the con
gealing of water with ice, I lhall fubjoin, that 
the fame experiment countenances my conjec
turing, that oftentimes it may not be emana
tions of one fait, or other body, but a peculiar 
and lucky conjunction of thofe of two or more 
forts of them, that produces the intenfe de
gree of cold ; as we fee, that ice and fhow them-

effedts) by the mixture either of fea-fak or 
nitre, or Ipirit of wine, or any other appropri
ated additaments. Nay, I may elfewhere have 
occafion to fhew, that actual cold may 
manifeftly promoted, if not generated, by the 
addition of a body, that is not Actually cold. 
But to all this I muft add, that I doubt, whe
ther any of thofe faline,or terreftrial expirations, 
either fingle or conjoined, be the adequate 
caufes of cold ; fince, for aught I know, there 
may be other ways, of producing it befides the 
introduction of frigorifick, whether atoms or 
corpufcles, of which we may have occafion to 
take fome notice hereafter. In the mean time, 
having difcoui fed thus long againft the ad
mitting a Primum Fri^idum^ I think it not 
amifs to take notice once more, that ipy de
fign in playing rhe fceptick on this fubject, is 
not fo much to reject other men’s probable 
opinions of a Primum Frigidum, as abfblute-

I. p HAVE fhewn in the former fiction, 
I that the air is not the Pritaum Frigidum; 

but yet I cannot readily yield niy affint to tl«^ 
opinion of the learned fjaJJendus, and Ibrrre 
others, (who have written .before and fince 
,hinrj that the air is.qf itfelf indift^'ieut; that is, 
neither cqld_, nor hqt, but as,it Juppens toB^ 
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pothefis of their own, far from being manifeft 
in itfelf, and not hitherto, that I know of, 
proved by any fit experiment, or cogent rea
fon. And though in fome cafes I am not ad- 
verfe to the admitting fuch corpulcles, as may 
in a fenfe be ftyled frigorific, yet I fee not, 
why we Ihould have recourfe to them in cafe;, 
where fuch a bare ceffation, or leflening of 
former motion, as may eafily be aferibed to 
manifeft caufes, may ferve the turn, as to a 
fenfible, {{at I now confidernot the caufes of the 
intenfer} coldnefs in the air, without taking 
them in. And the opinion, I incline to, has 
at leaft this advantage, that the air feems to 
be as rightfully termed cold, as iron, marble, 
mercury, cryftal, falt-petre, and fuch other 
bodies, which men unanimoufly look upon as 
fuch ; there being none of thefe, to which the 
argument imployed .againft the coldnefs of the
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made either the one or the other by external 
agents. For if we take cold in the obvious 
and received acceptation of the word, that is, 
for a quality relative to the fenfes of a man, 
whofe organs are in a good or middle temper, 
in reference to cold and heat j I am hitherto 
inclinable to think, that we may rather attri
bute coldnefs to the air, than either heat, or 
a perfeft neutrality as to heat and cold. For 
to make a body cold as to fenfe, it feems to be 
fufficient, that its minute corpufcles do lefs 
agitate the fmall parts of our organs of feel
ing, than they are wont to be agitated by the 
blood, or other fluid parts of the body ; and 
confequently, if fuppofing the air devoid of 
thofe calorifick and frigorifick atoms, to which 
the learned men, I was naming, afcribe its heat 
and cold, it would conftitute a fluid, which 
either by reafon of the minutenefs of its parts, _ _
or their want of a fufficiently vehement motion, ' air, is not applicable, fave that the air being a

' ---• • fluid of a loofe r and finer texture, does fooner
receive and lofe the impreffions of heat and 
cold. And yet if a block of marble, for in
ftance, or an iron bullet, were removed into 
one of thofe empty fpaces, that Gajfendus, and 
fome others, fuppofed to be beyond the bounds 
of this world, I fee not, why it fliould not be 
rather cold, than either warm, or in a ftate of 
perfeft neutrality ; fince when the corpufcles 
of heat and thofe of cold had extricated them
felves, and were flown away into the neigh
bouring vacuum, the component particles of 
the ftone or metal, whofe implicated texture ' 
would hinder their diflilition, remaining much 
lefs agitated than our organs of feeling are by 
the warm blood and Ipirits, that vivify them, 
muft, if applied to thofe fenfories, appear 
cold.

2. I Shall not, upon this fubjeft, fpend 
any farther difcourfe, fince perhaps the difpute 
either may be, or at leaft may eafily be made 
verbal; for in cafe thofe I argue with, fliould 
fo explain their opinion, as not to deny, that 
in its dwn nature the air, left to itfelf, may 
be reputed cold in reference to the fenfories of 
men, who are warm animals ; but fay, that 
neverthelefs, comparing it indefinitely to other 
than human-bodies here below , it is fo eafily 
fufceptible of both the contrary qualities, that 
neither of them feems predominant in it, and 
that when it is confiderably either cold or hot, 
it is made fo by adventitious agents ; I fhall 
not much contend with them, efpecially if it 
can clearjy be made out, that there are great 
quantities of fuch cold fpirits, as Cabteus and 
Gajfendus fuppofed to be univerlally produftivc 
of cold (more or lefs) in all bodies, where they 
get admiffion : but of thefe cold fpirits more 
perhaps elfewhere ; our principal bufinefs in 
this feftion being to deliver experiments and
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would lefs affedt the fenfory of feeling, than 
the internal liquors and fpirits. of the body are 
wont to do, and fo it would appear adlually 
cold. Nor is it neceffary, that all liquors, 
much lefs all fluids, fhould be as much agitated 
as the blood and vital humours of a human bo
dy, as we fee (to omit what in the laft fedtion 
is mentioned about newly emitted urine, and 
to fkip other obvious inftances) in thofe filhes 
and other animals, whofe blood'and analogous 
juices are always, and that in the ftate, which 
■paffes for their natural ftate, adtuallycold to 
our touch. And I fee no fufficient reafon, why 
we fhould not conceive the air even in its na
tural ftate, (at leaft as far forth as it can be 
faid to have a natural ftate) to be one of the 
number of cold fluids. • For as to the main, if 
not only, argument of Gaffendus^ and others, 
namely, thaf as we fee the air to be eafily hea|:- 
ed by the aftion of the fun, or the fire, fo we 
fee it as eafily refrigerated by ice, and fnow, 
and northerly winds, and other efficients of 
cold, and that heat and cold reign in it by 
turns in fummer and in winter ; this only 
proves, what I readily grant, that the air is eafily 
fufceptible at feveral times of both thefe con
trary qualities ; but it does not fhew, that one 
is not more connatural to it than the other j 
as we fee, that the water may be eafily de
prived of its fluidity by the circumpofition of 
fnow and fait, and reduced to be fluid again by 
the fun, or the fire j and yet, according to 
them, as well as to others, fluidity, not firm- 
nefs, is the natural quality of water. But this 
is not that, which I lay moft weight upon ; for 
I confidered, that it is manifeft, and acknow
ledged by thefe learned men themfelves, that 
the heat of the air is adventitious to it, and 
communicated by the beams of the fun, or of 
the fire, or by fome other agents naturally 
produftive of heat, as well in other bodies as ‘ obfervations; and becaufe we fhall mention but 
the air. And it is alfo evident, that upon the - ■ - - ....... -
bare abfence, (for aught elfe, that appears) 
of the fun, or extiniftion of the fire, or re
moval of the other caufes of heat, the air will, 
as it were, of its own accord, be reduced to 
coldnefs. Whereas, that there are fwarms of 
.frigorific atoms diffufed through the air, from 
which all its coldnefs proceeds, is but an hy-

> I

few of the former fort, we will dilpatch them 
firft.

[3, November the 20th, 1662. we took 3 
weather-gJal^ filled to a convenient height, 
with well-rediiified fpirit of wine, and hermeti
cally fealed : this we inclofed in a glals receiver 
of 3 cylindrical form, of about two inches 
diameter, and about a foot and a half high, 
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and having cemented on the receiver, we let 
it alone for fome hours, that it might be pcr- 
fetftly cool. Then drawing out the air, and 
Watching it narrowly, we obferved, tliat the 
liquor in the weather-glafs defeended a little, 
though but a very little, upon the firft exfuftion 
of the air, and a little, though it fccmed fome
what lefs, upon the fecond ; but afterwards we 
did not find it fenfibly to defeend. This fub
fidence of the liquor, in all amounting to about 
the length of a barley-corn, we attributed to 
the ftretching of the glals by the fpring of the 
included air, when the ambient was with
drawn i and accordingly, upon our allowing 
a regrefs to the excluded air, we 6w the fpirit 
in the thermometer rife about half a barley
corn’s length to the place, whence it began to 
fubfide. Afterwards we fucked out, and let in the 
air of the receiver, as before,with like fuccefs, as 
to the defcent and remounting of the liquor.

4. N. B. We tried with a very hot hand
kerchief applied to a convenient place to the 
outfide of the” receiver, whether die included 
weather-glafs would receive impreffions from 
it, the air, that was wont to be intermediate, 
being removed 1 but we did not find the li
quor in the weather-glafs fenfibly to fwell, 
cither by this way, or by calling upon it the 
concentrated beams of a candle trajefted 
through a double convex-glafs. But when 
lhe air was re-admitted into the cavity of the 
receiver, then the fame handkerchief, heated 

• afrefh, and applied, made the fpirit of wine 
fenfibly, though but little more, to afeend : 
of which, yet it feemed fomething difficult, by 
reafon of the nicety of the experiment, to efti
mate with any thing of certainty the caufe.] 
So that upon the whole matter, till die experi
ment be repeated in air of differing tempers, 
to verify, whether. it was the withdrawing of 
the wonted preffure, or the recefs of the fub
ftance of the air, that made the liquor included 
in the thermofcope fubfide, and till the expe
riment be repeated with the further obferva
tion of other circumftances, (which reiteration 
of the trial we intended, but were by inter
vening accidents hindered) the recited experi
ments will not afford much more than good 
hints towards the difeovery of the temperature 
of the air.

• I Have elfewhere * taken notice, that air,
Mrd frf- included in veffels fufficiently ftrong and well 

doled was not fenfibly or at leaft confidera- 
jMwy?. condenfed by cold 5 but when the air was 

not fo included, as not to be in fome part or 
other expofed to the preffure of the outward 
air or atmofphere, it would then by a degree 
of cold, capable to freeze water, be manifeftly 
reduced into a lefs room. But how much this 
contraftion or condenfation of the air may a- 
mount to, I did not there fubjoin, nor has the ’ have obferved, though we were fo careful, as 

after we had placed marks, where the incon- 
gealable liquor reached into the pipe, that 
when the internal air was expofed abroad to 
the cold, we caufed fervants to watch, and 
from time to time to take notice (by 
placing marks) of the various afeents of the 
liquor, efpecially early in the morning, left 
we Ihould omit taking notice of the greateft 
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6. And firft, it will not be amils to irttb 
mate, that among other ways wc tried to mta-* 
fure the fhrinking of the air by fealing it up in 
glaffes furnifhed with long and very flender 
Items, that by breaking off the tips of thofe 
glaffes immerfed under water, when by the 
cold air of a frofty night, or the circumpofition 
of fnow and fair, the included air was highly 
refrigerated, the water might (by the preffure 
of the atmolphere upon it) be impelled into the 
cylindrical cavity of the broken glafs, and by 
its greater or leffer afeent therein* lhew, how 
much the internal air had been made to ftirink 
upon the account of the cold. But this way, 
for reafons too long to be here deduced, wc 
found troublefome and difficult to praftife with 
any thing of certainty. Nor did we ever, that 
I remember, by this way, bring the refrigerated 
air to lofe above a 30th part of its former 
dimenfions.

7. W £ would have tried alfo to meafure 
the condenfation of the air by the afeent of 
water into the ftem of a bolt-head, fo invented, 
that the orifice of the ftem might be under 
the furface of the water, and the bolt-head 
kept erefted. But this way we difapproved, 
becaufe it was likely (and indeed we found it fo 
by experience) that the external air would firft. 
freeze the uppermoft part of the water con
tained in the ftem, and thereby hinder its af
eent, and perhaps occafion the burfting of the 
lower part of the faid ftem.

8. Wherefore, though forwant of a fuf
ficient quantity of fome liquor, that would 
neither freeze like water, and aqueous bodies, 
nor congeal like common oil, and the like unc
tuous juices, we found it for a while fomewhat 
difficult to praftife the experiment; yet be
thinking ourfelves of the indifpofition, that 
brine has to congelation, we made fo ftrong 
a brine with common fait, that with it (and, as' 
I remember, with oil of turpentine alfo, of 
which we chanced to have fome quantity by 
US) we made diverstrials, of which I had two 
among our colleftions, which we lhall here 
fubjoin ; whereof the one informs us, that an 
egg being inverted into fait water, the cold of 
a frofty night made the air Ihrink in the pipe 
near five inches ; and the other (which is the 
accurateft I meet with among my colleftions) 
gives me this account, that fanuary the 29th, 
the air extended into 2057 fpaceS, was by 
the cold of the lharp and frofty night con- 
trafted into 1965 fpaces ; fo that in ex- 
extraordinarily cold weather, the moft we 
could make the air lofe of its former dimen
fions by the additional cold of the atmolphere, 
was a twenty-fecond part, and a little more than 
a third. And this was the greateft condenfa
tion of the air, that we remember.ourfelves to

meafuring of it been, that I know of, attempt
ed by any man. Wherefore we thought fit 
to endeavour fomething in this kind, of which 
we lhall annex a brief account, whereby it will 
appear upon the whole matter, that in the 
climate we live in, the cold does not fo confi
derably condenfe the air, as moft men feem to 
have hitherto imagined.

Vox. fl.
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ed of him belonging our prefent purpofe, that 
by the help of a journal he kept, he called to 
mind, that upon the coaft of Greenland he had 
obferved it to fiiow all midfummer night; 
which affirmation of fo credible^a perfon 
imboldens me to add fome other relations, 
which I ffiould elfe have fcrupled at.

13. Mr. Logan, an Engliffi merchant, that 
wintered at Pecora, one of the northern towns

3IS
Oontradfion of the air j which omiflion (by reafon 
that the Coldnefs of the ambient air does often
times begin to be remitted before we can feel it to 
befo) is not eafily avoided without watchfulnefs.

9. But having thus obferved the conden
fation of included air by the natural and un- 
aftifted cold of the external air, we thought 
fit to profecute the trial fomewhat further; and 
in regard we conceived the cold of a mixture .
of fnow and fait to be far more intenfe, than, of Mufeovy, relates, that being there at a 
that of the meer ambient air alone, we endea
voured to meafure, as near as we could, 
how much the one exceeded the other. And 
though we found, that by profecuting the late
ly mentioned trial in the glafs-egg, by the ap
plication of ice and fait to the elliptical part 
of the veffel, the liquor rife by our eftimate 
near four inches more (than thofe five, which 
it had rifen already, upon the account of the 
refrigeration of the included air by the bare 
cold of the external;) yet by profecuting the 
other experiment (made the 29th of January} 
at the fame time, when we were making it, 
we did fomewhat more accurately determine 
the matter. For by applying ice and fait to 
the outfide of the veffel, we found, that the 
included air was contraded from 1965 fpaces, 
to which the cold of the ambient air had re
duced it, into i860 fpaces; fo that the circum
pofition of ice and fait did as much, nay 
fomewhat more, condenfe it, after the meer 
cold of the external air had bontrafted it as 
far as it could, than the bare, though intenfe, 
cold of the ambient air could condenfe it at 
firft ; and the greateft degree of adventitious 
cold we were able to give, by the help of na
ture and art, did not make the air expofed to 
it lofe a full tenth part of its former dimen
fions. On which occafion it may not be un
worthy obfervation, that there is no greater 
difparity betwixt the proportion, in which 
the cold was able to condenfe the air, and 
that, wherein the cold was able to expand 
water.

10. This is all that at prefent I think fit 
to fay, concerning the intereft, that winds may 
have in the temperature of the air. And 
therefore I will now proceed to thofe other 
particulars, wherewith I not long fince faid, 
that I intended to clofe up this fedlion ; and 
I might on this occafion fubjoin many things, 
but partly hafte, and partly other confidera
tions will confine me to thofe, that relate to 
the effects of cold upon the air in a more 
general way.

11. And firft, we will obferve, that cold 
may hinder, in an almoft incredible meafure, 
the warming operation of the fun upon the 
air, not only in the hotteft part of the day 
(for that may fometimes happen, even in our 
climate) but at feveral times of the day, even 
in- the h.cat of fummer.

12. I remember I once accidentally met 
withan intelligent and fober gentleman, who 
had feveral times failed upon the frigid zone, 
and though an intervening accident fepara- 
ted us fo fuddenly, that I had not opportu
nity to obtain from him the refolution of 
above tv/o or three queftions ; yet this I learn-

great falmon-fiffiing, there happened about the 
clofe of Auguft (which in many countries is 
wont to be the hotteft time of all the year) 
fo ftrong a frofty which lafted till the fourth 
day, Purchase lib. 4. -pag. 542. ‘ That the
* Ozera was frozen over, and the ice driving 
C * " .......................
(
(

in the river to and again, broke all the nets ; 
fo they got no falmon, no not fo much as 
for their own vidluals.’
14. Captain G. Weymouth mentions, that 

in July, though he was not near the latitude of 
Nova Zembla, much lefs of Greenland, yet fail
ing in a thick fog, when by reafon of the dark
nefs it occafioned, Pur ch as, fag. 811. * he

(

c

c

thought good to take in fome of his fails ; 
when his men came to hand them, they 
found their fails, ropes, and tacklings fo 
hard frozen, that it did (fays he) feem very 
ftrange unto us, being in the chiefeft time of 
Summer.
15, In the fifth voyage of the Englilh to ’Htfi'vtj- 

Cherry IJland, which lies betwixt 74 and 75 de-
grees of latitude, they obferved, that the wind 
being atNorth-eaft upon the 24th of July , ‘ it,. cap. ij. 
‘ froze fo hard, that the ice did hang on their and rhit 
* clothes.* And in the feventh voyage (which 
was made three'years after,) to the fame ifland, 
they mention. Pur ch as, pag. §64.. that on the 
14th of July, the wind being northerly, they 
‘ had both fnow and froft.’

16, The next thing, that we lhall take notice 
of, is the degree of cold, which the efficient 
caufes of that quality, whatever they he, are 
able to' produce in the air ; but of this we muft 
not here treat indefinitely, the ftrange effefts 
of cold upon other bodies being moft of them 
produced by the intervention of the cold firft 
diffufed in the air, and thofe are treated of 
in a diftindt fedlion: wherefore we lhall now give 
two or three inftances of the fudden operations 
of the cold harboured in the air.

■The formerly mentioned Englilh ambaffa- 
dor into Ruffia, Dr. Fletcher, gives us two 
inftances very memorable to our prefent pur
pofe : Purchds, pag. 415 : ‘ When you pals 
‘ (fays he) out of a warm room into a cold, 
‘ you will fenfibly feel your breath to wax 
‘ ftark,' and even ftifling with the cold, as you 
‘ draw it in and out,* So powerfully and 
nimbly does the intenfely refrigerated air work 
upon the organs of rclpiration.

{And whereas a very credible perfon, now 
chiefphyfician to the Ruffian emperor, being alk- 
ed by me concerning the truth of what is report
ed fometimes to happen at Mafcocc, and is re
puted the eminenteft proof, that is readily ob- 
fervab’e of the extreme coldnefs of the air, af
fured me, that he himfelf faw the water thrown 
up into the air fall down adlually congealed

• into
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into ice j Dr. Fletcher confirms this report.] 
For our ambaflador alfo lays, PurcbaStpag. 414.
* That the lharpnefs of the air you may judge 
‘ of by this, for that water dropped down, or
* caft up ifito the air, congealed into ice, before 
‘ it come to ground.’ And I remember, that 
inquiring about the probability of fuch rela
tions, he anfwered me, that being at the fa
mous fiege of Smolenpio in Rujfta^ he obferved' 
it to be fo extremely cold in the fields, that 
his fpittle would freeze in falling betwixt his 
mouth and the ground j and that if he Ipit 
againft a tree, or a piece of wood, it would 
not ftick, but fall to the foot of it.

17. Among the phtenomena of cold, rela
ting to the air, I endeavoured to oblerve, 
whether, upon the change of the weather from 
warm or mild to cold and frofty, there would 
appear any difference of the weight of the atmo
lphere by its being plentifully furnilhed with a 
new ftockof fuch frigorifick corpufcles, as feveral 
of the modern philofophers afcribe its coldnels 
to : but though I feveral times obferved by com
paring a good barometer (and fometimes alfo 
unfealed weather-glaffes, furnilhed one with a 
tinded liquor, and the other with quickfilver) 
with a good fealed weather-glafs, furnilhed. 
with pure fpirit of wine, that, upon the coming 
in of clear and frofty weather, the atmofphere 
would very early appear fenfibly heavier than 
before, and continue fo, as long as the cold and 
clear weather lafted i yet by reafon offome con-

• fiderations and trials, that bred fome fcruplea 
in rhe, I refer the matter to more frequent and 
lafting obfervations, than I yet have been able 
to make ; in which it will concern thofe, that 
have a mind to profecute fuch trials, not only 
to confider, whether or no the increafed gra
vity of the atmofphere may not proceed from 
fome other caufe, than the coming of frigori
fick atoms into the air ; but to have a fpeci- 
al care, that their barofoopes be more carefully 
freed from the air, that is wont to lurk in 
quickfilver it felf, as well as other liquors, than 
thofe, in the making of the Torricellian experi
ment, tubes ufually are, left that air getting 
up into the deferted part of the tube, do, by 
its expanfion and contraftion, obtain an un- 
fufpefted intereft in the rifing and falling of 
the fubjacent mercurial cylinder, and fo im- 
pofe upon them.

18. Another effeft, that the cold,efpecial
ly in northern countries, has oftentimes upon 
the atmofphere, is, the making the air more or 
lefs clear than ufually it is. For in the northern 
voyages, the feamen frequently complain of 
thick and lafting fogs, whofe caufes I ffiall not 
now confider, but fome help to guefs at them 
may be given by what we are about to add j 
namely, that it frequently happens, on the con-, 
trary, that when the cold is very intenfe, the 
air grows much clearer than at other times, 
probably becaufe the cold by condenfing 
precipitates the vapours, that thicken the 
air, and by freezing the furface of the earth, 
keeps in the fteams, that would elfe arife to 
thicken the air. Not to difpute, whether it 
may not alfo fomewhat reprels the vapours, 
that would be afforded by the water it felf. 

fince Ibme of our navigators obferve, that even 
when it was not cold enough to freeze die 
furface of the fea, it would fo far chill and in- 
frigidate it, that the fnow would lie on it with
out melting.

19.1 remember a extraordinary am-
baffador, and a very knowing perlon, whom 
I had the honour to be particularly acquainted 
with, would lay, when, he faw a froily day 
accompanied with great clearnefs, that it then 
looked like a Snoedijh winter; where, when once 
the frofty weather is fettled, the fky is wont for 
a very long time to be very ferene and pleafant} 
and here in England we ufually obferve the 
lharpeft frofty nights to be the cleareft. But 
to confirm our obfervation by a very remark
able inftance, I lhall borrow it from a naviga
tor very curious of celeftial obfervations j which 
circumftance I mention to bring the greater 
credit to the following obfervation of Captain 
'James^ which in his journal, pag. 62. is thus de
livered : ‘ The thirtieth and one and thir-
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tieth of January^ there appeared in the be
ginning of the night more ftars in the fir
mament, than ever I had before feen by two 
thirds. I could fee the cloud in Cancer 
full of fmall ftars.’
20. To determine what effeft the coldnefs

of the air may have upon the refradions of 
the luminaries and other ftars, I Jook upon 
as a work of no fmall difficulty, and that 
would require much confideration as well as 
time: wherefore I lhall only add two or three 
narratives, fupplied me by navigators, with
out adding at prefent any thing to the mat-' 
ters of fad. '

21. The firft is that famous obfervation of 
the Dutch in Nova Zembla^ who take great 
pains to evince by feveral circumftances,. fome 
of them highly probable, that they were not 
miftaken in their account of time j according 
to which, they conduded, that they faw the 
fun, whom they l^ad loft fight of eleven weeks 
before, about fourteen days fooner than he 
ought to have appeared to them : which dif
ference has been, for aught I know to the con
trary, by all that have taken notice of it, af- 
cribed to the ftrangely great refradion in that 
gelid and northern air.

22. And as for that other extremely cold 
country, where Captain James wintered, it ap
pears by his journal, that he there made divers 
celeftial, and other obfervations, which gave 
him opportunity to take notice of the refrac
tion J and he feems to complain, that he found 
it very great, though among the particulars he 
takes notice of, there are fome, that feem not 
very ftrange, nor are there any, that are near fo 
wonderful, as that newly mentioned of the 
Hollanders in Nova Zembla; however in regard

* of the‘extreme coldnefs of the winter air in 
Charleton IJland^ it may be worth while to take 
notice of the following paflages out of his jour
nal, fince they may at leaft help us to conjec
ture, what is not to be expeded in reference to 
refradions from the coldnefs of the air as fuch, 
page61. ‘The2iftof January (fays he) I ob- 
‘ ferved the latitude with what exadnefs I 
‘ could (it being very clear fun-lhiny weather) 

* which

    
 



* I had often (fays 
he) fag. 69. obferved the difference betwixt 
clear weather and mifty refractious weather 
in this manner. From a little hill, which 
was near adjoining to our houle, in the clear
eft weather, when the fun Ihone, with all 
the purity of air, that I could conceive, we 
could not fee a little ifland, which bare off 
us fouth fouth-eaft fome four leagues off; but 
if the weather were mifty (as aforefaid) then 
we could often fee it from the loweft place.’

320 77?^ Expe riment AL History
* which I found to be 52 deg. 52 min. This 

difference is by reafon, that here is a great
‘ refradion,’ Which laft claufe is very ob
fcure, unlefs it refers, as one may guels it does, 
fo what he had elfewhere faid, that on his firft 
coming to the ifland,^d^. 46. ‘ he took the
* latitude with two quadrants, and found it
* to be juft 52 degrees,’ without any minutes. 
Elfewhere, fag 64. * my obfervations (fays he)
* by thefe glaffes I compared to the ftars com-
* ing to the meridian.’ By this means we 
found the fun to rife twenty minutes before it 
Ihould, and in the evening to remain above 
the horizon twenty minutes (or thereabouts) 
longer than it Ihould. And this by reafon of 
the refradion.

And in another place, March the^i5th.
* This evening (fays he) fag. 66. the moon 
‘ rofe in a very long oval alongft the horizon.*I lhall add one paflage more out of our au
thor, concerning refradions, not only becaufe 
it may bear teftimony to fome relations of the 
like kind, that I have mentioned in another 
treatife ; but becaufe it is concluded with an 
obfervation, that (if there be nothing of mif
take in it) is odd enough.

4
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23. Hitherto I have treated of the tem
perature of air in general; and though the 
paft difcourfe have been prolix enough, yet 
poffibly I may have no fewer things to fay, if 
I would at prefent fall upon the confideration 
of the three regions, into which the air is wont 
to be diftinguilhed. For I confefs I am not al
together without fcruples, both as to the num
ber, and as to the limits, and as to the qualities 
affigned to thefe aerial regions. But (as I

• A feefii- partly declared in another * trad) though 
taidiftjufi-'i- had time to enter upon fo intricate a dilqui- 
t:<m of fition, yet till I have an opportunity to con- 

other papers, I know not, whether 
what I have noted, touching thefe difficulties, 
may not more properly belong to another 
treatife, than this of cold.

24. Having thus difpatched the few ex
periments I can meet with among my papers, 
concerning the coldnels of the air, I now pro
ceed to fubjoin fome obfervations, that have 
occurred to me in the writings or verbal relations 
of navigators and travellers about that fubjed. 
But in regard, that the greateft part of the . 
phsenomena of cold, which nature of her own 
accord prefents us with, feem to be produced, 
either mediately or immediately by the air, 
we intend not here to treat of the coldnefs of 
the air in the largeft fenfe, but only to take 
notice of fome of the choicer inftances, that 
feem to belong to our prefent argument. And 
thefe we lhall annex, either as promifeuous 
jObfervations.at the clofe of this fedion, or as

illuftrations or proofs of the three following 
obfervations.

2. The firft I lhall propofe in thefe terms; 
That the greater or leffer coldnels of the 
air, in feveral climates and countries, is no
thing near fo regularly proportionate to their 
relpedfive diftances from the pole, or their 
vicinity to the equator, as men are wont to 
prefume.’
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This puts me in mind of what I have 
formerly, either heard from a fkilful man, or 
obferved my felf about the difference betwixt 
places of the fame latitude in the northern 
and fouthern hemifphere ; namely, that of 
places equally diftant, the one from the nor
thern, the other from the Ibuthem pole, the 
latter are generally much colder than the for
mer. And, as I remember, I long fince noted 
fome things to this purpofe; but being not 
at prefent able to recover them, I lhall pro
pofe this only, as that, which may deferve an 
inquiry, being not yet fatisfied, but that in 
the examples I had taken notice of, fome ac
cidental and concurrent caufes may have oc- 
cafioned the greater coldnels obferved in the 
places feated on the other fide of the line; 
as, on this fide of it, the like caufes may much 
vary the coldnefs of differing places of equal 
latitudes, as we are now going to lhew by 
the following teftimonies.

1, How exceffive a cold reigns at Mofcovt 
and thereabouts in the winter time, when 
many men lofe their nofes or their toes, and ’ 
fome their lives by the extremity of the cold,, 
we have feveral times occafion to take notice 
of in this treatife. And yet at Edinburgh, 
which I find fome of our modern navigators 
to place more northerly by above a degree j 
there, I lay, and in the neighbouring places, 
the air is known to be temperate enough, and 
the cold very tolerable : and it is affirmed, 
that the fnow very rarely lies any long time 
on the ground after it is fallen.

2. In the voyage made for difeoveries north
ward by Mr. Pool, in the year 1610, I find 
this paffage, fag. yoZi 
4 *■ * ...
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‘ 1 was certified, that 
all the ponds and lakes were unfrozen, they 
being Irefti water; which putteth me in 
hope of a mild fummer here, after fo lharp 
a beginning, as I have had ; and my opini
on is fuch (and I alTure my felf it is fo) 
that a paflage may be as foon attained this 
way by the pole, as any unknown way what- 
foever, by reafon the fun doth give a great 
heat in this climate; and the ice (near the 
79th degree; I mean that, that freezeth here, 
is nothing fo huge as I have feen in 7J 
degrees.*
To this agrees the teftimony of the Hol

landers in their firft voyage to Nova Zembla^. 
in which the writer of it, Gerat de Veer^ Ipeaks 
thus, fag. 473, 474.
4 "
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. ‘ We have afTuredJy
found, that the only and moft hinderance to 
our voyage was the ice, that wc found about 
Nova Zembla, under 73, 74, 75 and 76 de
grees, and not fo much upon the fea, between 
both the lands; whereby it appeareth, that not 
the nearnefs of the north pole, but the ice, that 
cometh in and out from the Tartarian lea

‘ about—
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When I paffed (fays he) to the Indies, I 
will tell what chanced unto me: having read 
what poets and philofophers write of the 
burning zone, I perfuaded my felf, that com
ing to the equinodlial, I fhould not endure 
the violent heat : but it fell out otherwife, 
for when I paffed, which was when the fun 
was there for zenith, being entered into 
Aries, iq the month of March I felt fo great 
a cold, as I was forced to go into the fun to 
warm me. What could I elfe do then but laugh 
at Arijlotle’i meteors and his philofophy, 
feeing that in that place, and at that feafon, 
whenas all fhould be fcorched with heat, 
according to his rules, I and all my compani
ons were a-cold ? In truth there is no re
gion in the world more pleafant and tem
perate than under the equinoftial, although 
it be not in all parts of an equal tempera
ture, but have great diverfities. The burn
ing zone in fome parts is very temperate, 
as in ^ito, and on the plains of Peru; in 
fome parts very cold, as at Potoji; and in 
fome very hot, as in Ethiopia, Braftl and 
the MoluccoesI And within two chapters

about Nova Zembla, caufed us to feel the great
eft cold. Therefore in regard, that the nearnefs 
of the pole was not the caufe of the great cold 
that we felt, C?c.* And a little after,—It 
is true (fays he) that in the country lying un
der 80 degrees (which we efteem to be 
Greenland,'} there is both leaves and graft, 
to be feen, wherein fuch beafts, as feed of 
leaves and graft, as harts, hinds, and fuch 
like beafts, live ; whereas to the contrary in 
Nova Zembla there groweth neither leaves 
nor graft, and there are no beafts there, but 
fuch as eat flelh, as bears and foxes, lAc. al
though Nova Zembla lieth 4, 5, and 6 de
grees more Ibutherly from the pole, than the 
other land aforefaid,*
And to this purpofe I remember what is 

related by the learned Jofephus Acojla, concern
ing the heats and colds in the torrid zone, and 
elfewhere: Acojla, lib. 2. cap. 9. pag.
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after, he difeourfes more largely of fome of 
thefe particulars.
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And again chapter the 12th, 
You may continually (fays he) pag. 
fee upon the tops of thefe mountains fnow, 
hail, and frozen waters ; and the cold fb bit
ter, as the grafs is all withered, fo as the 
men and beafts, which pafs that way, are be
numbed with cold. This, as I have laid, 
is in the burning zone, and it happens moft 
commonly, when they have the fun forzcnith.’ 
These teftimonies of a learned man, that 

writes upon his own knowledge, I thought 
worth producing, to make it probable, that 
as in feveral countries the heat does not always 
anfwer to the nearnefs of places to the line ; fo 
in northern regions the cold may not always 
be proportionate to their vicinity to the pole. 
In Mr. Hudfon'3 fecond voyage, written by 
himfelf, hementions, that above 71 degrees, 
though they were much peftered with ice, 
about the end of yaw, ‘ that day (when this 
* happened) Purchas, pag. 578. was calm, 
‘ clear, and hot weather ; adding of the next 

Vo I. II.

—

day allb, that it was calm, hot, and fan wea
ther.* And Acojla tells us, ‘ that we fee 
thefe differences, not only on the land, bur 
alfo on the fea: there are fome feas, where 
they feel great heat, as the report of that of 
Mazambigus, and Ormus in the Eaft, and of 
the fea of Panama in the Weft. There are 
other feas in the fame degree of height very 
cold, as that of Peru, in the which we were 
a-cold, when we firft failed it, which was 
in March, when the fun was diredtly over 
us. In truth, on this continent, where the 
land and fea are of one fort, we cannot ima
gine any other caufe of this fo great a dif
ference, but the quality of the wind, that 
doth refrelh them.*
But to multiply no more inftances, we fhall 

conclude with this one, that Charleton Ijland, 
where Captain fames wintered (and of whicli 
we fo often have occafion to make mention 
in our hiftory) though it feems by the effects 
to be a colder region, than even the country 
about Mofcow, and perhaps as cold as Nova 
Zembla it felf ; yet Captain fames, who 
had feveral times occafion to take the latitude 
of it, (fee fames*voyage, pag. 61, and 81, 
and elfewhere) affigns it the lame elevation, 
and confequently the fame diftance from the 
pole, with Cambridge, whofe latitude he reckons 
to be 51 degrees befides minutes, and whofe 
air is very well known to be very temperate. 
And it is remarkable, that though this place, 
whofe latitude is Ihort of 52 degrees, was 
found uninhabitable by reafon of the cold, 
{Purchas, pag. 'jztrrOt. only in Mr. Hud- 

Jon*?, voyage, the writers admoniffi the readers 
to take notice, ‘ That although they ran along 
‘ near the fhore, they found no great cold, 
‘ which made them think, that if they had 
‘ been on fhore, the place is temperate.* fo^ 
fephus Acojla, lib. pag. iii, ?i2. And 
yet in this place they reckon themfelves to 
have reached the 78th degree of latitude : 
and our recenter pavigations inform us, that 
feveral parts of Greenland, to which this new
ly-mentioned coaft belonged, are well enough 
inhabited : and one of our Englifh havigators 
affures us, that the true height of Pujtozera 
in Rujfia is no lefs than 68 degrees and a half, 
if not more, and yet that is a town not only 
well inhabited, but of great tradei But in 
Hudfon*& voyage I find what is more ftrange, 
that under the Sift degree of latitude, beyond 
which they difeovered land very far off, but 
(beyond which none is thought to have ac
tually failed towards the pole) * they found 
‘ it during the whole day clear weather, with 
‘ little wind, and reafonably warm.* Pur
chas, pag. pyi. And beyond 80 degrees, they 
not only found a ftream or two of frefh water, 
‘ but found it hot on the fhore, and drank 

’ * water to cool their thirft, which they alfo
‘ commended.*

II. The next obfervable I am to propofe 
about the coldneft of the air, is this 5 ‘ That 
‘ the degrees both of heat and cold in the 
‘air may be much greater in the fame cli- 
‘ mate, and the fame place, at feveral feafons 
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whole country (fays he,414.) diffcreth 
very much from itfelf, by reafon of the year; 
fo that a man would marvel to fee the great 
alteration and difference betwixt the winters 
and fummersin Ruffia. The whole country 
in the winter lieth under fnow, which faileth 
continually, and is fometime of a yard or 
two thick, but greater towards the north-, 
the rivers and other waters are all frozen up, 
a yard or more thick, how fwift or broad 
foever they be ; and this continueth com
monly for five months, tp wit, from the 
beginning of November, till towards the end 
of March what time the fnow beginneth to 
melt, fo that it would breed a froft in a man 
to look abroad at that time, and fee the 
winter’s face of that country.’ And a little 

~ ‘ And yet in
the fummer time you fhall fee fuch a new 
hue and face of a country, the woods (which 
for the moft part are all of fir and birch) 
fo frefh, and fo fweet; the paftures and mea
dows fo green, and well grown (and that 
upon the fudden) fuch variety of flowers, 
fuch noife of birds (efpecially of nightingales, 
that feem to be more loud, and of a more 
variable note, than in other countries) that a 
man fhall not lightly travel in a more plea- 
fant country.’ And fome lines after, ‘ As 
the winter exceedeth in cold, fo the fummer 
inclineth to over-much heat, efpecially in the 
months of June, July and ^ugtijl, being 
much warmer than the fummer air in Eng
land.’
Almost like things have been much more

Experimental History
one would expeff, that as thefummer is very 
warm, fo the winter fliould be very mild, as it 
is obferved to be in divers places of Sfain, Italy 
and Greece, that have the fame, or a more 
northern latitude : and yet the learned. Jefuit 
Martinius, who lived many years in China, af- 
fures us, that ufually for four whole months 
together all the rivers are fo hard frozen, that 
not only all ftiips are clofed, and kept im
movable by the ice, but that alfo hork-s, wag
gons, and even the heavieft carriages do fecuie- 
ly pafs over che ice. Concerning which he 
adds this ftrange circumftance, that it is ufiialiy 
made in one day, though to its dillblution it 
require many.

Profper Alpinus, in his learned treatife de 
medicina ^gyptiorum, lib. i. cap. h. tells us, 
that at Grand Cairo, where he praftifed phy- 

■ fick, though that fa.mous metropolis of FEgypt 
be diftant fix degrees from the tropick of Can
cer, yet the air, which in fummer is almoft 
infupportably hot, in winter is fometimes very 
confiderably cold ; adding, that there is not 
any fort of difeafes, that proceed (as he is pleaf
ed to fpeak) from diftillations from the head, 
to which the people are not there fubjeft. To 
thefe inftances we lhall annex but two more, 
but thofe remarkable ones.

The firft is mentioned 'ey Purchas, as com
municated to him by an eye-witnefs, in thefe

to advertife thee, that Mr. Hebey hath af
firmed to me, touching the diverfity of wea
ther in Greefiland, that one day it hath been" 
fo cold (the wind blowing out of fome quar
ter) that they could fcarce handle the frozen 
fails; another day fo hot, that the pitch melt
ed of the fhip, fo that hardly they could 
keep their cloths from pollution.- yea, he 
hath feen at midnight tobacco lighted or 
fired by the fun-beams with a glafs.’ The
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* of the year, or even at feveral times of the 
‘ fame day, than moft men would believe.’ 

For the proof of this propofition, we lhall 
fubjoin two forts of teftimonies, of travellers, 
and navigators -, the former lhewing, that in 
countries, where it is very cold in winter, it 
may neverthelefs be hot in fummer; and the 
latter manifefting, that even on the fame day, 
as well as in the fame place, the heat and cold, 
that fucceeded one another, may be one of 
them fenfible, though the other were extreme, 
or may perhaps be both of them confiderable.

To make this good, we lhall produce the 
following teftimonies.

1. Dr. Giles Fletcher, Englilli ambaffador to 
the Mufiovian emperor, in his treatife of 
RuJ/ia, and the adjoining regions, has this me
morable paflage to our prefent purpofe: ‘ The
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‘■ecently affirmed by the learned Olearius, fe- 

/ZwJj/^.’cretary to the Duke of Holjlein'^ embaffy into 
m. IJ 7, RuJJia, and now Bibliothecarius to the prefent 
118, up. Prince of Holjlein. And an acquaintance of 

mine, who, after having lived in Italy, paffed 
a fummer in Ruffia, affured me, that he fcarce 
in Italy did ever eat better melons, than 
fome, which he had eaten at Mofcovo, of a ‘ 
ftrange bignefs which bears witnefs to that 
almoft incredible relation of Olearius, who 
(after having much praifed their goodnefs at 
MofcovF) affirms, that he there met with melons 
of 40 pound weight, of which he there teaches 
the culture, {fag. 119.)

At the royal city of China, Pequin, which 
Icarce exceeding the 42d degree of latitude,

3

words : ‘ This I thought gooi at our parting 
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other example, I am to produce, is no lefs re
markable ; namely, that in the often mention
ed Cfiarleton IJland, where that winter was as 
fharp, perhaps, as any known place of the ha
bitable world. Captain James his journal gives 
us this account of the weather : * In June the

(

c

$

£

£

(

<

C

£

£

£

fixteen th (fays he, fag. 81.) was wondrous 
hot, with fome thunder and lightning, fo 
that our men did go into the ponds afhore 
to fwim, and cool themfelves ; yet was the 
water very cold ftill. Here had lately ap
peared divers forts of flies, as butterflies, 
butcher’s-flies, horfe-flies, and fuch an infinite 
abundance of blood-thirfty mufkitoes, that 
we were more tormented with them, than 
ever we were with the cold weather. Thefe 
(I think) lie dead in the old rotten wood 
all the winter, and in fummer they revive 
again. Here be likewife infinite companies 
of ants, and frogs in the ponds upon the land.* 
Thus we fee, what difference there may be 

in the fame place betwixt the temperature of 
the air in the winter and fummer. We lhall 
now add, what may appear more ftrange, 
that there may be very great dilparities in 
the heat and coldnefs of the air, net only in 
the fame place, but within the compafs of the 
fame day.

The
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The lately mentioned Alpinus affords me 

an example to this purpofe in it felf,
where one would expedl a much more uniform 
heat. /^T»2^(fays he, pag. 9.) wsiJZarKZij aer 
admodum* frigidus obfervatur., oborto foie 
paulo pojl par urn incalefcit^ in meridieque plu- 
rimum j adveniente vere no£ie rurfum infrigidum 
permutatur., ita., at a'er ills nialde inaiqualisJit 
dicendus, ab ipjiufque ilia in^equalitate plurimi 
morbi originem ducunt atque generatur, qui eo 
tempore per urbem vagantur.

The learned Olearius relating how he tra
velled with the ambaffadors, whofe fecretary 
he was, over a branch of mount "Taurus, takes 
notice, that it being after the middle of June, 
the air of that hot region of Perfia obliged 
them only to travel by night, and yet the noc
turnal cold was fo great, that they were all 
benumbed with it, infomuch, that they were 
hardly able to alight from their horfes; adding, 
that the fudden change from an extreme cold 
to the exceffive heat, they were again expofed 
to the next day, caft no lefs than 15 of their 
company into ftrong burning fevers at once. 
(Which brought into my mind the complaint 
of good Jacob, who, though he lived in an 
eaftern country, when he had faid, that in 
the day the drought confutned him, adds and the 
frojl by night.")

And the fame curious traveller mentions, 
that in another country in Perfia, called Faclu, 

. notwithftanding the heat of the region (at the 
end of March, at which time they paffed that 
way) they faw and felt in one night, v/hich 
they were forced to pafs without their tents, 
both lightning, and thunders, and winds, and 
rain, and fnow, and ice.

We will conclude with a remarkable in
ftance, afforded us by the journal of theEnglifh, 
that wintered at Charleton If and.

c

c

c

c
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feem to have thought, to the truth, if not to 
one another; the caules, that may produce 
wind, being fo various, that many of thole pro
pofed may each of them in fome cafes be 
true, though none of them in all cafes be fuf
ficient : having hinted this, I fay, it may fuffice, 
on this occafion, to fubjoin three or four obfer
vations, to prove and illuftrate the matter of 
fadl delivered in the propofition.

And firft, it is a known obfervation in thefe 
parts of the world, that northerly and north- 
eafterly winds do at all times of the year 
bring cold along with them, and commonly, if 
it be winter, froft. And here in England I have 
fometimes wondered at the power of the winds, 
to bring not only fudden frofts, but fudden 
thaws, when the froft was expelled to be fettled 
and durable; which yet feems to hold common
ly, but not without exception. For during 
one of the confiderableft fits of froft and fnow, 
that I have taken notice of in England, I re
member, that I obferved (not without fome won
der) that the wind was many days * foutherly ; 
unlefs it may be laid, that this foutherly wind 
was but the return of a ftream of northerly 
wind, which had blown for many days before, 
and might by fome obftacles, and agents, not 
here to be inquired after, be made to wheel 
about, or recoil hither, before it had loft the 
greateft portion of the refrigerating corpufcles 
it confifted of before.

The formerly mentioned Profper Alpinus 
attributes ftrange things to the northerly wind, 
that blows in Egypt, as to the cooling and re- 
frelhing the air, in fpite of the violent heats, 
that would otherwife be intolerable. And 
many in -f Egypt afcribe to the .Stefan winds 
that almoft miraculous ceafing of the plague at 
Grand Cairo, of which we elfewhere fpeak. 
{Ibid. lib.\. cap. 6.) Dominatur autem aer (fays 
he) fumme calidus, ipfus cceli, ut diSlum efi, rati- 
one, quod hac civitas d Tropico Cancri tantum 6. 
gradibus difet. ^d brevi intercapedine dum fol 
ad ilium accedit Tropicum,iA illorum Zenithfit pro-* 
pinqtiior, a 'er ille valde incalefcit, nifi .^tefint 
venti tunc d feptentrione fpirarent, vehementif- 
fimus, Ifi quivix d noftris perferri pojfit, caloris 
afius fentiretur.

Adven<e nofri Us provenientibus ad fubter- 
ranea loca confugiunt, in quibus morantur, quouf- 
que ille ventorum ardor refiderit atque ceffaverit, 
Conjunxit hxc incommoda Deus optimus cum aliis 
quibufdam bonis, nam ubi calidiffimi Uli venti 
conticuere, fiatim d feptentrione flare alii inci.* 
piunt, qui fubitaneum inflammatis atque laxatis 
corporibus folatium prteftant. Si enim Uli diu 
perfeveraverint, nemo in ed regione vivere pojfit. 
Ibid. lib. I. cap. 7. pag. 11.

Whence winds Ihould have this power 
much more to examine the feveral caufes of . to change the conftitution of the air, and 
wind.':,that are afiigned by feveral authors; and 
therefore when I have once given this intima-

‘ The 
feafon here in this climate (fays the often 
quoted author of the voyage) is moft unnatu
ral ; for in the day-time it will be extreme 
hot, yea, not endurable in the fun ; which is, 
by reafon, that it is a fandy country. In the 
night again, it will freeze an inch thick in 
the ponds, and in the tubs about, and in our 
houfe, and all this towards the latter end of 
June.'*
III. The third obfervable I intended to 

take notice of about the coldnels of the air, 
may be comprized in this propofition, ‘ That 
‘ in many places the temperature of the air,as * - - - - - - -

<

(

to cold and heat, feems not to depend fo 
much upon the elevation of the pole, as up
on the nature and circumftances of the winds, 
that blow there.’
It would require a very long difcourfe to 

treat in this place of winds in general, and

elpecially to bring cold along with them, is 
not fo eafy to be determined. Indeed the 

tion, that divers of thefe opinions may be more other qualities, and even the heat, that is ob- 
cafily reconciled, than the maintainers of them fervable in winds,may for the moft part be pro

bably 
• TF.e weather was Ihowy and foggy, freezing our rigging, and making every thing fo flippery, that a man can 

farce ftand. And 3.II this with the wind foutherly, Sys Captain Jumts, J04J in his journal, the adth of 
.augufl.

■}■ .rilf kis ’LeKtis airem uhiratum, tji cavfam, cur fifth ilia diffolvatur, mski illarum eftirmxnt. Slffl tthnn m vhle~ 
tur fim'txt 'Veritati aliinuM, id mitltis ttiam ratimiliitt n',bh ferfiaiiiri inorimifjue,'e£.C. Prolp., Alpia.
lib. 1. De medicina jEgypt. cap. 18.

    
 



many diverfities. For example, the Solanus

and in Murcia, it is
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bably enough derived from the qualities of the 
places, by which they pafs. Of this we have al
ready given an example or two in the paffages 
lately mentioned. And it may be further con
firmed by what Acojla fays, that he himfelf faw 
in fome part of the Indies, (namely, Jofephus 
Acojla, lib. 3. cap. 9.) ‘ That the iron gates
‘ were fo rufted and confumed by a peculiar 
‘ wind, that preffing the metal between your 
‘ fingers, it would be diffolved and crumbled, 

as if it had been hay or parched ftraw,’ And 
this learned traveller, who feems to have taken 
peculiar notice of the winds, affords us, in di
vers places of his book, feveral examples to 
confirm what we were faying, (though he 
take not the nature of the regions, along which 
the wind blows, to be alone in all cafes a fuf
ficient caufe of their qualities) of which yet we 
fhall now mention but thefe two memorable 
paffages. Lib. 3. cap. “2.. pag. 120. ‘ In a fmall
* diftance (lays he) you lhall fee in one wind

‘ or Eaftern wind is commonly hot and 
‘ troublefome in Spain ;
‘ the coldeft and healthfulleft that is, for that it 
‘ paffeth by the orchards,and that large cham- 
‘ pion, which we fee very frelh. In Cartha- 
‘ gena, which is not far from thence, the fame 
‘ wind is troublefome and unwholfome. The 
‘ Meridional, (which they of the ocean call 
‘ South, and thofe of the Mediterranean fea, 
‘ Mezzo Giorno) commonly is rainy, and boifte- 
‘ rous, and in the fame city, whereof I fpeak,
* it is wholefome and pleafant.* And in this de- 
fcription of Peru, lib. 3. cap. fpeaking of 
the South and South-weft, he affirms, that 
this wind yet in this region is marvellous plea
fing.

But though, as we were faying, many Op 
ther qualities of winds may be deduced from 
the nature and condition of the places, by 
which they pafs; and though the heat alfo, 
which Profper Alpinus (as we lately took no
tice) attributes to the foutherly winds, that 
blow in Egypt, may be probably aferibed to 
the heated exhalations and vapours they bring 
from the fouthern and parched regions they 
blow over; yet whence the great coldnefs of 
northerly and eafterly winds Ihould come, may 
be fcfupled at by many of the modern philo
fophers, who, with divers Cartefians, will not 
admit, that there are any corpufcles of cold.

And poffibly I could, about thefe matters, 
propofe fome other difficulties, not fo eafy to 
be refolved. But not being now to difeufs the 
hypothefis about cold, I think it will be more 
proper in this place, inftead of entering upon 
difputes and fpeculations, to fubjoin an expe
riment, that I made, to give fome light about 
this matter.

Considering then,thatl had not met with 
any trial of the nature of that I am about to 
mention, and that fuch a trial might poffibly 
prove lucriferous, I caufed a pretty large pair 
of ordinary bellows to be kept a good while in 
the room, where the experiment was to be 
made, that it might receive the temperature of 
the air in that chamber : then placing upon 
a board one of thofe flat-bottomed weather-

glaffes, that I elfewhere defcribed to contain a 
moveable drop of pendulous water, blowing at 
feveral times with intermiflions upon the bubble 
or lower end of the weather-glafs, though the 
wind blown againft my hand were, a^ to fenfe, 
very manifeftly cold, yet it did not cool the 
air included in the bubble, but rather a little 
warmed it, as appeared by a fmall, but fenfible, 
afcenfion of the pendulous drop each time, 
that, after fome interpofed reft, the lower part 
of the glafs was blown upon, which feemed to 
proceed from fome fmall alteration towards 
warmth, that the air received by its ftay 
(though Ihort) in the bellows, as feemcd dedu
cible from hence, that if by clofely covering 
the clack, the matter were fo ordered, that 
the air, that fhould come into the bellows, 
muft come in all at the nofe : if this nofe be^ 
ing held very near the bubble of the weather- 
glafs, the air were, by opening the bellows, 
liiddenly drawn in, that ftream or air of wind 
coming from a part of the window, where the 
air was a little cooler than that, which was 
wont to come out of the bellows, would not, 
as the other, make the pendulous drbp rife, 
but rather the contrary.

This done, we proceeded to lhew by expe
riment, that though a wind were nothing but 
a ftream of air, yet in its paffage it might ac
quire a confiderable coldnels diftind from that, - 
which it has by virtue of its motion j though 
upon the fcore of that, we fee, that air moved 
by a fan, or (as in our newly-mentioned trial) ■ 
by a pair of bellows, might, to our touch, 
feel cold ; nor did we forbear to expeft a good 
event of our trial, upon the doubt, that may be 
raifed, whether there be frigorifick corpufcles 
or no. For whatever become of that queftion, 
I thought I might expeft, that whether or no 
ice emit corpufcles, that are univerfally frigo
rifick, yet the air being, either by them, or 
upon what account foever, highly refrigerated, 
the corpufcles, that compofe this cold air, be
ing moft of them driven on before it by the 
wind, that meets them in its way, will, in a 
fenfe, prove frigorifick, in regard of a lefs cold 
body, which they lhall happen to be blown upon; 
and accordingly, having provided a ridge
tile inverted, and half filled the cavity, which 
looked upwards, with a mixture of ice and 
fait; and having likewife put the iron pipe of 
the bellows upon that mixture, and then co
vered it with more of the fame, that fo the 
pipe being furrounded, as far as conveniently 
it could be, with ice and fait, the air contained 
in it might thereby be highly refrigerated ; 
found, that blowing wind out of the bellows 
upon my hand, that wind felt much more cold 
than that, which had "been before blown upon 
my hand out of the fame bellows, before the 
frigefaftive mixture was applied to it. But for 
fear my fenfe of feeling Ihould deceive me, I 
caufed a weather-glafs, made after 'the com
mon manner, but with a more flender pipe, to 
be fo placed, that the nofe of the bellows 
(which, together with the tile and ice, was up
held with a frame) lay in a level with the 
bubble of the thermometer ; and then blowing 
the refrigerated air of the bellows upon the glo

bular
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buiar part of the glals, I faw the Water in the 
cylindrical part and lhank manifeftly afoend, 
as it was wont to do upon the refrigeration of 
the includql air ; and as this afcenfion of the 
liquor continued, during three or four blafts of 
the bellows, fo. upon the ceflation of the ar
tificial wind, the water fubfided by degrees a- 
gain, till by frelh blafts it was made to afeend. 
Laftly, having repeated this experiment, we 
thought fit to try, how much the air, refrige
rated immediately by the frigorifick mixture, 
would produce a colder wind than the former; 
and accordingly drawing back the nofe of the 
bellows, that the air, that Ihould be blown out, 
might pafs along the cavity left in the frigo
rifick mixture by the iron pipe (of the bellows) 
which we^ had withdrawn, the wind was mani
feftly more cold than before, and had a greater 
operation on the weather-glafs, it was blown 
upon.

This experiment, if carried on, and profe- 
cuted, may poffibly prove more luciferous; 
but I will not take upon me here to deter
mine, whether all cold winds muft neceffarily 
be made fo by frigorifick corpufcles properly 
fo called; fince I have fometimes "fufpeAed, 
that fome winds may be cold, only by confifting 
of, or driving before them thofe higher parts 
of the air, that, by reafon of the languid re- 
fledtion of the fun-beams, in that upper, (or 
perhaps ardlick) region of the air, are for the 

•moft part very cold. For it may be obferved, 
that rains oftentimes very much and fuddenly 
refrigerate the lowerair, when no wind, but what 
the clouds and rain make, accompanies them, as 
if they brought down ftore of cold air with 
tliem from that upper region ; which Acojia, 
and one I converfed with, that vifited far 
higher mountains than the Alps, affirm to be 
in fome places (for I am not fatisfied, that it 
is fo every where) exceeding cold, both in hot 
climates, and in hot feafons of the year. And 
I obferve that the Hollanders do, in more 
places than one or two, mention the northerly 
and north-eafterly winds,, to be thofe, that 
brought them the prodigious colds they met 
with, though in Nova Zambia, where they were 
expofed to them, be fo northwards, that it 
lies within 16 or 17 degrees of the pole itfelf. 
This being a bare fufpicion, it may luffice to 
have touched it. But I lhall fubjoin two or 
three inftances on the occafion of our propofi
tion, concerning the influence of the winds 

• upon the air, and to lhew more particularly, 
that even cold winds receive not always their 
qualities fo much from the quarter, whence 
they blow, as from the regions, over which 
they blow : I lhall therefore begin with what 
is delivered by Mr. PTood, in his Nevo England's

land (lays he) moft of the cold winds and 
weathers come from the fea, and thofe

fince we came hither, have been very vari
able and unconftant 5 and till within this 
fortnight, the foutherly wind was- coldeft. 
The reafon I conceive to be, for that it did 
blow from the main land, which was all 
covered with fnow, and for that the Nurtii 
winds came out of the great bay, which hi-

that are near the fea-coaft ; in that country 
it is not fo, but otherwife.* And having

of C O L 325
* wind coming over the land, is the caufe of
* extreme cold weather, being always accom-
* panied with deep fnows, and bitter frofts, 
‘ iAc* To which paffages We lhall add only 
one out of Captainy^t/w^j, as being confiderable 
to our prefent purpofe. Captain "Jamss's 
voyage, page 53. ‘ The winds (fays he) 
‘ finrp wp ramp hirfirr. havp bpm vpi-v van-
4

€

‘ therto was open.*

TITLE XIX.
Qf the Jtrange effetls of Cold.

I. I A O enumerate and profecute all the 
I feveral effeds of cold, being the chief 

work of the whole book, it is not to be exped- 
ed, that they fhould be particularly treated of 
in this one Icdion of it, wherein I lhall therefore, 
confine myfelf to mention only thofe effeds of 
cold, that are not familiar, but feem to have in 
them fomething of wonderful; nor muft I take 
notice of all them neither, left I Ihould be guilty 
of ufelefs repetitions, but only of them, which 
either are not at all, or are but incidentally or 
tranfiently delivered in the foregoing fedions. 
Nor is it to be expeded, that I Ihould pawn 
my credit for the truth of every one of the re
lations I am about to fubjoin. For if tliey had 
not fomething of extraordinary, and, confe- 
quently, that may beget fome diffidence in 
wary men, they would not be proper for the 
title of this fedion; and moft of them, that they 
may be fit to be placed here, muft be the cf- 
feds of fuch extreme degrees of cold, that I 
cannot, in this temperate climate of ours, exa- 
mine the truth of them by my own trials: fo 
that all I can do, is to make choice of fuch 
relations, as are almoft all of them delivered 
by the relators, as upon their own knowledge. 
And even this may perchance not only gra
tify and excite the curiofity of fome, who are 
pleafed with no things fo much, as with thofo, 
that have fomewhat in them of prodigy ; and 
(which is more confiderable) their narratives 
may afford the ingenious fuch ftrangi phaeno- 
mena, that the explication of them may ferve 
both to exercife their wits, and try their hy
pothefis.

2. It feems not neceffary, in the marflial- 
ing thefe obfervations, to be fcrupulous about 
method ; but yet to avoid confufion, we lhall 
firft mention lhe effeds of cold, as to thofe 
four great bodies of that part of the fublunary

’ world we live in, that are commonly reputed 
elements ; and thence we will proceed to take 
notice of the effeds of cold upon fome other 
inanimate bodies, and, for an inftance of its 
operation on living creatures, upon men.

3. Of the power of cold, either to ftraigh- 
ten the fphere of adivityof fire, or to hinder its 
wonted effeds, the chief examples I have met 
with are recorded, partly by the Dutch in Nova 
Zembla, and partly by Captain fames, when he

O o o o wintered

Profpedt, fart I. chap. 2. ‘ Whereas in' - - - ....
<

* Ctuations are counted moft unwholefome,

c

added, as his reafon, that the ‘ north-eaft wind,
* coming from the fea, produces warm wea- 
‘ ther, melting the fnow, and thawing the 
‘ ground ;* he fubjoins, ‘ only the North-weft

Vol, II.
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wintered in Charleton Ifland. Thefe Hollan- 

i*^ place fpeak thus ; ‘ The twen
tieth it was fair and ftill weather, the wind 
eafterly, then we walhed our (heets, but it 
was fo cold, that when we had walhed and 
rung them, they prefently froze fo ftiff, that 
although we laid them by a great fire, the 
fide that laid next the fire thawed, but the 
other fide was hard frozen, Elfewhere
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thus : ‘ We were in great fear, that if the 
‘ extremity of the cold grew to be more and 
‘ more, we fhould all die there with cold ; 
‘ for what fire foever we made, it would not 
‘ warm us.’ And becaufe it were tedious to 
tranfcribe all, that their journals afford us to 
our prefent purpofe, we will conclude with 
this paffage : ‘ Hereby we were fo faft fhut

<

c

c

&

i
e

country many degrees remoter from the pole, 
than Nova Zembla, yet in one place he gives 
us this account of the cold’s power to reftrain 
or oppofe the adfion of fire: (Captain James p. 
6^^ The cook’s tubs, wherein he did water 
‘ his meat. Handing about a yard from the 
t ■' ................................
€

C

6
(

C

(

c

(
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‘ who will almoft fpeak miracles of the cold.’ 
Thus far our Englifh navigator, whofe 

relation, compared with thofe of the Hollanders, 
makes me not fo much wonder, as I once did, 
that men fhould relate to Marcus Polus, that 
there is a certain plain in T’artary, fituated be
tween fome of the higheft mountains in the 
world, ‘ where, if fire be kindled, it is not fo 
‘ bright, nor fo effectual to boil any thing, 
‘ as in other places.’ {Purchas, lib. i. 
4./'^^. 74.) For fo Purchas renders that paf
fage; whence occafion has been taken, to im
pute to Marcus Polus, a writer not always half 
fo fabulous, as many think him, that he af
firmed, that there was a country in Partary, 
where fire could not be kindled.

4. And as for the other newly mentioned re
lations of feamenand travellers, though to us,, 
that live in England, they cannot but feem ve
ry ftrange ; yet I am kept from rejedfing them 
as utterly incredible, by confidering, that ice 
and fnow having before their congelation been 
water, muft in probability owe their coldnefs to 
that which reigned in the air: fo that if in any 
place nature has, either fo plentifully flocked the 
air itfelf with frigorifick expirations, or other 
corpufcles (if we will admit any fuch) or have

up into the houfe, as if we had been prifo- 
ners; and it was fo extreme cold, that the fire 
almoft caft no heat, for as we put our face to 
the fire, we burnt our hofe before we could 
feel the heat, fo that we had work enough 
to do to patch our hofe ; and, which is more, 
if we had not fooner fmelt than felt them, we 
fhould have burnt them ere we had known 
it.’ Though Captain James wintered in a

fire, and which he did all day ply with melt
ed fnow water, yet in the night feafon, 
while he flept but one watch, would they be 
firm frozen to the very bottom.
fore was he fain to water his meat in a brafs 
kettle, clofe adjoining to the fire ; and I have 
many times both feen and felt, by putting 
my hand into it, that fide, which was next 
the fire, was very warm, and the other an 
inch frozen. I leave the reft to our cook.

covy he experimentally found that, which 
others left recorded in their writings, that 
one’s fpittle would be congealed before it 
reached the ground, and that water would 
freeze as it was dropping down.’ fOlear.

upon any other account rendered it as cold, as 
it can make ice and fnow to be, even here 
amongft us ; I know nor, why the northerner 
of the climate, and perhaps ibme laiine expira
tions from the earth and fea, may not there 
diffufe through tlie air a cold fuperior to that, 
which by fmall quantities of ice (or fnow; and 
fait can at a fmall diftance be produced here. 
And this cold is fo intenfe, that by pouring 
fome water on a joint-ftool, and placing on 
it a filver tankard, or other convenient veffel, 
we may, as experience has affured me, with 
beaten ice (or fnow) and fait, and.a little v/ater 
(which is added to haften the folution of the 
other) nimbly ftirred together in the pot, make 
the mixture freeze the external water quite 
through the tankard ; and they may be by this 
way fo hard frozen together, as that by lifting 
up the pot, you may lift up the joint-ftool 
too, and that (which is the circumftance, for 
which I mention this) juft by the fire, which 
in this cafe is unable to hinder fo difficult an 
operation of the cold.

5. Thus much of the effefts of cold, in
reference to fire. What the fame quality 
may perform upon air, we lhall fay but little 
of in this place, becaufe we treat of thofe phse- 
nomena, partly in the foregoing feftion of the 
coldnefs of the air, and partly in other places. 
Only we lhall not here pretermit a teftimony 
of the learned Olearius, who, as an eye-wit- 
nefs, confirms what we elfewhere deliver of 
the high degree of cold, to which the air may 
be brought. For he tells us, ‘ That in MoJ- J » ♦ .. ’ • •

And there- ‘

<

lib. 3. p. m. 117.)
6. Of the effebls of cold upon water, vve 

lhall not need to fay much in this place, fince 
the two notableft of them being the power 
cold has to congeal water fuddenly, and the 
force it has to turn vaft quantities of it into 
folid ice ; of the former I have newly given, 
out of Olearius, an example as eminent as 
almoft any, that is to be met with; and of the 
latter alfo I have given feveral inftances, in the 
feblion, that treats of ice; yet two or three 
notable inftances, which we do not elfewhere 
mention, it will not be improperj^tlchyer in 
this place.

7. The firft declares, that 
ing the warmth of the infide of a 
his fpittle may be frozen even

c

(

i 

c

The like relation (if I mifremember not) I 
have met with in a modem Englilh navigator; 
and it is very little, if at all more ftrange, than 
what is affirmed by Queen Elizabeth'^ ambaf- 
fador to the Ruffian emperor: ‘ In the extre- 
‘ mity of winter (fays Dodor Fletcher, fpeak- 

‘ ing 
i

27th of September (they are 
Gerat de Veer} it blew hard noitli^ 
froze fo hard, that as we put a nail intcTo 
mouths (as when men work carpenter’s 
work, they ufe to do) there would ice hang 
thereon, when we took ic out again, and 
made the blood follow.’ {Purchas, pag. 461.)
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For Olearius relates, ‘ that 
in the year 1634, the cold was fo bitter at 
Mofcow, that in the great market-place he 
faw the ground opened by it fo, that there 
was made a cleft of many yards long, and

[And the prefent great duke

ing of Mufcovia} if you hold a pewter difh 
01 pot in your hand, or any other metal, 
except in fome chamber, where their warm 
ftoves be, your fingers will ftick faft to it, 
and draw off the ikin ac the parting.’
8. The other inftance, lintend to mention,

is this, that though Macrobius, and other 
learned men both ancient and modern, will 
not allow fait water to be congealable; yet 
the Dutch at Nova Zembla relate even in the 
midft of September (and as the marginal note 
fays, in a night) ‘ it froze two inches thick 
‘ in the fait water.’ {Purchas, pag. 491.)

9. As to the effects of violent colds upon 
the earth, what they would prove upon pure 
elementary earth (if any fuch there be) I can 
but conjedure; but as for that impure or 
mingled earth, which we commonly read on, 
the effefts of extreme cold upon that may 
be very notable. “ 
€ ■
4

4

4

‘ a foot broad.’ 
of Mufeovy's, phyfician being aiked by me 
concerning the truth of fuch relations, anfwer
ed me, that he himfelf had in thofe parts feen 
the ground reduced by the cold, to gape fo 
wide, that a child’s head might well have been 
put into the cleft.]

10. IT is fomewhat ftrange, that the violent
heat of fummer, and the extreme cold of winter 
Ihould both of them- be able to produce in the 
ground the like effeds : but whether to make 
thefe gaping chinks, that we have been fpeak
ing of, the furface of the ground expofed to 
the air, being firft frozen, is afterwards brok
en by the expanfive force of the moift earth 
underneath, to which the cold at length pier
ces, and congealing it, makes it fwell, and 
heave, and fo burft or cleave the hard and 
frozen ciuft of the ground, which cannot fuf- 
ticiently yield to it; whether this (I fay) may 
produce the clefts we were fpeaking of, or 
whether they muft be derived from fome other 
caufe, not having yet made the experiments 
I thought upon, to clear the matter one way 
or other, I do not as yet pretend to deter
mine, but will rather fubjoin the fecond ob
fervation, I purpofed to mention, of a ftrange 
operation of cold upon the ground ; and it is 
afforded us by the Dutch, in their often quo
ted third voyage to Nova Zembla ; in one place 
of which they tell us, ‘ That when they had 
4 * *' ■
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built them a wooden houfe, and were going 
to ftiut themfelves up in it for the winter, 
they made a great fire, without the houfe, 
therewith to thaw the ground, that they 
might fo lay it, mz. the wood, about the- 
houfe, that it might be the clofer ; but it 
was all loft labour, for the earth was fo hard, 
and frozen fo deep into the ground, that 
they could not thaw it, and it would have 
coft them *100 much wood, and therefore 
they were forced to leave off that labour,’
II. After what we have faid about the 

ftrange effeds of cold, in reference to fire, air, 
water, and earth, we will now proceed to

-J A 
J

take notice of its effects upon confeffldiy com
pounded bodies, whether inanimate or Jiving i 
but of the former fort of mixed bodies (I 
mean thofe, that have not life) it will not be 
neceffary to fay much in this feel ion, in regard 
that we have in many other places, upon fe
veral occafions. had opportunities to mention 
already moft of the particulars, that belong to 
that head. For we elfewhere take notice, that 
violent colds would freeze beer, ale, vinegar, 
oil, common wine, and even lack, and AlLant 
themfelves. We have likewife noted, that 
the cold may have a notable operation upon 
wood, bricks, ftone, veffels of glals, earth, and 
even pewter, and iron themfelves ; to which 
Bartbolinus, out of Janus Munck's. voyage to 
Greenland, allows us to add veffels of brafs 
(though thele are not immediately broken by 
the cold, but by the included liquors, which it 
dilates;) and divers ftrange effeds of cold upon 
inanimate bodies, which it were here trouble
fome to recapitulate, may be met with dif- 
perfed in feveral places of the prefent hiftory. 
Wherefore having only intimated in general, 
that, though many plants are preferved by a 
moderate cold, yet it has been oblerved, that 
moft garden-plants are deftroyed by exceflive 
degrees of it, we will pafs on to confider th^ 
effeds of cold upon animals: of the many ob
fervations, that we have met with among 
travellers, concerning this fubjed, we lhall, to 
avoid prolixity, deliver only the confiderableft, 
and thofe, that we find attefted by very credi
ble writers.

12. Captain James, fpeaking of the laft of 
the three differences he makes of cold (name
ly, that, which he and his company felt in the 
woods) gives this account of it; (Captain 
James'^ voyage, p. 64.) ‘ As for the laft, it 
‘ would be fo extreme, that it was not endu-
4

4

4

4

4

4

rable ; no clothes were proof againft it, no 
motion could refift it. It would moreover 
fo freeze the hair of our eye-lids, that 
we could not fee ; and I verily believe, 
that it would have ftifled a man in a very . 
few hours.’
13. Olearius giving an account of the air

of Mufeovy, and efpecially the capital city of 
it, ‘ The cold (fays he. Livre p. ?». 117.) 
‘ is there fo violent, that no furs can hinder
* it, but fometimes men’s nofes and ears, 
‘ feet and hands will be frozen, and all fall 
‘ off.’ He adds, that in the year 1634, when 
he was there, ‘ they could not go 50 paces 
‘ without being benumbed with cold, and in 
‘ danger of lofing fome of their limbs.’ And 
yet to add that remarkable obfervation upon 
the by, the fame author, near the fame place, 
fpeaking of Mofcow, and the neighbouring 
provinces diftinguilhed from the reft of that 
vaft empire, lays, {Livre 3. 116.) ‘ that the 
‘ air is good and healthy, fo that there one
* foarce ever hears of the plague, or any other
* epidemical dileafes.’ And he adds, that for 
that reafon, when in the year 1654, ‘ the 
‘ plague made havock in that great city, 
‘ the thing was very furprizing, nothing like 
‘ it having been feen there in the memory 
‘ of man.’

14. Our
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14. Our already divers times mentioned, 

Englifh ambaffador Dr. Fletcher, fpeaking of 
the cold, that fometimes happens in Ru0ia, 
witnefleth thus much of it : ‘ Divers (fays he
4

4

4

(

4

4

4
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Purchas, lib. 3. pag. 415.) not only that 
travel abroad, but in the very markets and 
ftreets of their towns, are morully pinched, 
and killed withal; fo that you lhall fee 
many drop down in the ftreets, many tra
vellers brought into the towns, fitting dead 
and ftiff in their fleds. Divers lofe their nofes, 
the tips of their ears, and the balls of their 
cheeks, their toes, feet, tfr. Many times 
when the winter is very hard and extreme, 
the bears and wolves iffue by troops out 
of the woods, driven by hunger, and enter 
the villages, tearing and ravening all they 
can find, fo that the inhabitants are fain to 
flee for the fafeguard of their lives.’
15. To defeend now to obfervations, that do 

fomewhat more pundlually fet forth the more 
particular phsenomena of cold, in reference to 
men’s bcxlies, take the following obferva
tion : ‘The 15 th of March fome of their
4

4

4

4

4

4

4

that palfage of the Hollanders, where fpeak
ing of their preparing fpringes to take foxes, 
they' add, {Purchas, pag. 49/-) that ‘ they 
4 ‘ ‘ "
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men, that had been abroad to kill deer, 
returned fo difabled with cold, which did rife 
up in blifters under the foies of their feet, 
and upon their legs, to the bignefs of wal
nuts, that they could not ■ recover their 
former eftate (which was not very well) in a 
fortnight after.’ This may be confirmed by

Pffgt 52.

i'

did it with no fmall trouble ; for that if 
they ftayed long without doors, there arole 
blifters upon their faces and ears. We did 
daily find by experience (fays Captain James, 
page 64.) that the cold in the woods would 
freeze our faces, or any part of our flefh, that 
was bare ; but it was not fo mortifying, Cffc.’
16. The Dutch, fpeaking of the pains 

they were fain to take to dig away the fnow, 
that covered the houfe, and choaked up their 
doors, adds, {page 497.) that in that laborious 
work, ‘ they were forced to ufe great fpeed, 
‘ for they could not long endure without the 
‘ houfe, becaufe of the extreme cold, although 
‘ they wore foxes fkins about their heads, and 
‘ double apparel upon their backs.*

17. The lately mentioned Captain James 
relates, that in Charleton Ifland he was fain to 
cut the hair of his head fhort, and fhave away 
all the hair of his face, becaufe the icicles, that 
would be faftned to it, made it, (as he fpeaks, 
page 56.) become intolerable.

18. And he elfewhere relates, that once he 
and his companions, having been for a little 
while parted into two companies, ‘ had their 
‘ faces, hair, and clothes fo frozen over, that 
‘ they could not know each other by their ha- 
‘ bits, nor (which is a confiderable circum- 
‘ fiance, for whofe fake chiefly I mention this 
paflage) ‘ by their voices.’

19. And the fame author gives this account 
of the death of the gunner of his fhip, whom he 
calls aflrong-hearted man, and who died before 
che end of November. ‘ He had (fays ourauthor) 
‘ a clofe boarded cabin in the gun-room, which

3
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was very clofe indeed, and as many clothes 
on him as was convenient, (for we wanted no 
cloches) and a pan with coals of fire con
tinually in his cabin ; for all which warmth, 
his plaifter would freeze at his wound, and 
his bottle of fack at his head.*
20. ‘The 11 th of December ("fays Gcrat </^Purchaj 
Feer} it was fair weather, and a clear air, lib. 3. ’ 
but very cold, which he that felt not would 3 
not believe ; for our flioes froze as hard as 
horns upon our feet, and within they were 
white, fo that we could not wear our Ihoes, 
but were forced to make great pattens, the 
upper part being Iheeps-ikins, which we 
put on over three or four pair of focks, and 
fo went in them to keep our feet warm ; yea, 
and the clothes upon our backs were white 
over with froft.’
21. Which may be fomewhat confirmed

by this palfage of Captain James: ‘ The clothes 
‘ on our beds would be covered with hoar 
‘ froft, which in this little habitacle was not far 
‘ from the fire.’ We might add to all thele 
this other palfage of the often-mentioned Gerat 
de Feer : ‘ The 26th of December, it was foul 
‘ weather, the win<i north-well, and ic was 
‘ fo cold, thac we could not w arm us, althbugh^’’’^^"^^ 
‘ we ufed all the means we could'with great 
‘ fires, good ftore of clothes, and with hot 
‘ ftones and billets laid upon our feet, and upon 
‘ our bodies, as we lay in our cabins ; but 
‘ notwithftanding all this, in the morning our . 
‘ cabins were frozen, fsfe.’ But we lhall not 
infill on fuch paflages as this laft recited, be
caufe that of the force of cold to reprefs and 
withftand the fire we have already delivered 
as remarkable things, as will be eafily met with, 
in approved writers, in the former part of this 
prelent fedlion.

22. I Have myfelf met w’ith a knowing 
and very credible perfon, that related to me 
of che cold of Ruffia, where he travelled, little 
lefs ftrange things, than thofe I have mentioned 
out of books 5 and if I did not want the hifto- 
rian’s name, I Ihould make fmall difficulty to 
add, that fince I made a good progrefs in this 
prefent feclion, a very learned traveller (though 
not into cold countries) related to me, upon the 
occafion of what I was treating, what he af
firmed to have met with in an approved hifto
ry of the ftrange operation of the inclemency 
of che air upon multitudes of men at once; 
namely, that about the year (if he rightlyre
member it) 1498, an army of the Turks mak
ing an incurfion into Poland, upon the? 
turn was furprifed with fuch an extrem 
cold and of fnow, that though it were h 
he miftake not) in November, forty th 
of them (the whole army confifting of f 
thoufand) periffied through the extremity up^ 
on the place.

23. Amongst the many relations I have 
met with of the fatal effedls of cold in the nor
thern countries, I took notice, not without a 
little wonder, as well as trouble, Ahat I could 
not find, that any of the relators had the cu
riofity to fee, what change was made in the in
ternal parts of the bodies fo deftroyed, which 
yet were an inquiry very proper to have been

made
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out of thofe drowfinefles, which they knew to 
be moft dangerous. And that fometimes the 
death by cold is indolent enough, the relations 
of fome intelligent acquaintance of mine, who 
have been in exceeding cold countries, do 
confirm.

26. But the • other way, whereby cold de- 
ftroys men, is that, which is the moft remarkt
able in our author, and though lefs fudden is 
more cruel. For he tells us, that fometimes 
the cold feize men’s bodies in the reins, and all 
about the waift (and efpecially horfemen under
neath the armour of the back and breaft) and 
ftraightens, as he fpeaks, thofe parts fo forcibly, 
that It freezes all the parts of the belly, efpecially 
the guts ; fo that though they have keen appe
tites, they cannot digeft, or fo much as retain the 
lighteft and eafieft aliments, without excepting 
broths themfelves, but prefently rejed them by 
vomit, with unfpeakable gripings and pains, 
and fo continually complaining of their condi
tion, and fometimes crying our, as if fome- 
body were tearing out their bowels, they end 
their miferable lives, being often brought, by 
the violence of their torments, to the brink of 
madnefs and defpair, before they come to that 
of the grave. And our author having feen 
fome of thefe departed wretches opened, fays, 
that they found the greateft part of their guts 
black, burnt up, and as it were glewed toge
ther ; whence he thinks it probable, that, as 
their bowels came to be fpoiled and gangre- 
nated, they were forced to thofe complaints 
and exclamations ; and we may add, that-pro
bably upon the fame caufe depended thofe con
tinual vomits of what they eat or drank, the 
gangrene of the guts hindring the defeent of 
excrements downwards, as it often falls out in 
the true Iliaca PaffiOy and the periftaltick, or 
the ufual motion of the parts being inverted, 
as it alfo frequently happens in the fame dif
eafe. There is no doubt but anatomifts and 
phyficians will think this account very imper-* 
feCt, but yet I thnik myfelf beholden to the 
author for it, becaufe it is not the beft, but the' 
only, that I have hitherto yet met with of this 
matter ; though I could wifti it had been much 
more full and particular, and that he had alfo 
opened thofe animals, and efpecially their 
brains, that he mentions to have been killed 
fuddenly, and without pain, by pold. For 
fuch informations (whofe want, as far as our 
climate will permit, I have had thoughts of 
fupplying upon experiments of other animals) 
would perhaps latisfy me one way or other a- 
bout a conjedure I have had, and been able to 
countenance by feveral trials upon vegetables 
and dead animals, about the caufe of mortifi
cations produced by exceffive cold.

27. What effeds a violent cold may have 
upon the bodie.s of otiier animals than men, I 
fcarce find at all taken notice by the writers I 
have met with, and what I remember upon 
that fubjed amounts to but few particulars; 
the French author lately quoted takes notice 
in general, that the cold in Ukrain, as the Po- 
landers call it, is fometimes fo great, as to be 
fcarce fupportable by horfes, and fome other 
tame beafts.

Tit. 19
made ; but at length the other day an inge
nious perfon having ihewed me a book newly 
publilhed in French, containing the defcrip- 
tion of a Polonian province he calls Ukrain, 
as I was /kimming it over, with hopes to find 
fome obfervations about cold, I lighted on a 
relation, which, though not fuch as I defired, 
is more than I have any where elfe found j and 
I take the more notice of it, becaufe that 
though the very name of this province is fcarce 
hitherto known to us in England^ yet having 
a while after, by good chance, met with an 
intelligent Polonian lord, and having enquired 
of him, whether he had ever been in that coun
try, he both told me, that he had been quar
tered there, and by his anfwers and relations 
did countenance divers particulars of it, men
tioned by this French officer (named Monfieur 
de Beauplan)'viho lived long there. This author 
then, after having taken notice, that this fertile 
province, though but fimated in the fame 
height of the pole with Normandy^ is often
times fubjedl to exceffive colds, (which cir
cumftance I mention as a further confirmation 
of fomething of the fame nature delivered in 
the former fedion) gives an account of two dif
fering effedls of this cold upon the bodies of 
men ; the one being a peculiar kind of fick
nefs, the other deadi.

24. The firft, which I remember not to 
have elfewhere met with, is, that fometimes, 
when the natural heat proves ftrong enough to 
protedt the toes, and cheeks, and ears, and 
other parts, that are either more remote, from 
the heart, or more tender, from a fudden mor
tification J yet unlefs nature be affifted, either 
by good precautions^ or remedies, lhe cannot 
hinder the cold from producing in thefe parts 
cancers, as painful as thofc, which are caufed by 
a fcalding and malignant humour ; and which 
Jet me fee (fays my author) when I was in 
thofe countries, that cold was not Jefs cutting 
nor powerful to deftroy things, than the fire 
to confume them. He adds, that the beginning 
of thefe cancerous fores is fo fmall, that what 
produces the pain fcarce equals the bignefs of 
a pea, and yet in few days, nay fometimes in 
few hours, it fpreads fo, as to deftroy the whole 
part it invades; which he confirms by the ex
ample of two perfons of his acquaintance, who 
in a trice loft by congelation the badges of their 
fex.

25. As to thofe, that arc killed with cold, 
our author informs us, that they perifhed by 
two differing kinds of death. For fome being 
not fufficiently fortified againft the cold by 
their own internal heat, not competently armed 
againft it by furs, inunctions, and other exter
nal means, after having had their hands and 
feet firft feized by the cold, till they grow paft. 
feeling it there, the reft of their bodies are fo 
invaded, that they are taken with a (kind of 
Jethargick) drowfinefs, that gives them ex
treme propenfity to fleep ; which if indulged 
to, they can no more awake out of, but die 
infenfibly. And from this kind of death our 
author adds, that he was feveral times fnarched 
by his fervants, who were more accuftomed to 
the cold, and feafonably forced him to awake

Vol. IL . Pppp 23. This
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28. This fame author alfo mentions a cer

tain four footed-animal called bohack^ which 
is faid to be peculiar to thofe parts, and hides 
himfelf under ground in the winter : and hav
ing inquired of the lately mentioned Polilh 
nobleman concerning this beaft, he told me, 
that being in that province he had one pre- 
fented him as a rarity, upon an occafion pro
per enough to be mentioned here. For fome 
of the Poles chancing to dig (for fome pur
pofe that I remember not) in a certain retired 
place, were furprized to find under ground 
an animal not familiar to them ; and though 
this creature w'as fo frozen and ftiff, that they 
thought it to be ftark dead, yet when they 
came to flea it for its fkin, being awakened by 
pain, it recovered life again, and was brought

a rarity to the commander, from whom I 
have the relation.

29. That fome other animals may be 
frozen till they are ftifl^, and yet recover, I 
lhall (ere long) have occafion to obferve at 
the clofe of the 2iftfeftion. And therefore 
I lhall now add but this, that whereas it is 
a tradition among travellers into northern cli
mates, that both birds and wild beafts are in 
icy and fnowy countries ordinarily turned 
white, if not at all times, yet at leaft in the 
winter by the coldnefs of thofe gelid climates j 
I dare neither admit the pofition, as a thing 
that is true univerfally, nor rejeft it as a thing 
that is never fo. For not now to enquire, 
whether whitenefs proceeds from the coldnels 
of the country, or from fome fettled feminary 
impreffion, or from the imagination of the 
females affefted by the vivid whitenefs of the 
fnow, that almoft all the year long is the con- 
ftant objeft of their fight; I find by the voyages 
I have perufed, that navigators often mention 
their meeting with ftore of white bears and foxes 
in Nova Zembla., and other very northern regi
ons, as alfo their meeting fometimes with herds 
of white deer. And in the Alps., always covered 
with fnow, good authors mention their having 
met with white partridges; to which purpofe I 
remember, that when I was in Savoy, and the 
neighbouring countries, which have mountains 
almoft perpetually capp’d with fnow, I heard 
them often talk of a certain white kind of 
pheafants to be met with in the upper parts of 
the mountains, which for the excellency of 
their tafte were'accounted very great delica
cies. But on the other fide, the fame navigators 
treating even of the coldeft climates, feem to 
diftinguifh the white bears from others of thofe 
parts* ; and as for a herd of white deer, 
their colour may proceed from feminal im
preffions, fince here in England I have feen 
feveral deer of that colour j and though Green
land be by fome degrees nearer to the pole 
than Nova Zembla, yet I have feen a live deer 
brought thence fomewhat differingly ftiaped 
from ours, whofe fkin was not white, but ra
ther a kind of dun: and to add th^t upon the 
by, I took notice, that provident nature, to 
arm them againft the cola, had afforded him a 
coat, that might have paffed for a fur.

Experimental History
30, Yet thefe two things feem remarkable 

in favour of the efficacy of cold ; the one, that 
in feveral cold countries, as particularly Green~ 
land, and Livonia, even modern defcribers of 
them affirm -fj that hares will grow, white in 
winter, and return to their native colour in 
fummer j and the other, that though Char^ 
let on IJland differ not one degree in latitude 
from London, yet (as the cold is there pro
digious, fo) I remember, that Captain "lames 
fomewhere takes notice of his havingfeen there, 
both divers foxes, that were pied black and 
white, and white partridges, though he could 
not catch them, ( Pag. 46, andp^^. 89.) But of 
the whitenefs of animals I elfewhere treat among 
other fubjefts, that belong to the hiftory of 
colours. And having already been more pro
lix than I intended in fetting down the obfer
vations of others, I think it now time for 
me to rcfume the mention of my own experi
ments, divers of which, though made before 
others, that have been already mentioned, X 
or XII feftions off, I thought fit to referve 
for this place, both for other reafons, and be
caufe this place feems proper for experiments, 
that have a nearer tendency to the hinting or 
the examining the more general hypothefis 
about cold.

TITLE XX.
Experiments touching the •weight of bodies 

frozen and unfrozen.

I. O INCE divers of thofe ingenious men, 
that have of Jate revived and embraced 

the doilrine of the old Atomifts, teach us, 
that water is turned into ice by the introducti
on of frigorifick corpufcles, which Democritus 
of old is faid to have believed to be cubical 
(and to which other philofophers of Jate have 
affigned other fliapes indeed, but yet determi
nate ones) we thought fir, not fo much for 
our own fatisfaftion, as for that of others, to 
try, whether or no a liquor by its increafe of 
weight, when frozen, would betray any fub
ftantial acceflion of the Corpufcles of cold, 
which, according to the Epicurean principles, 
may, by reafon of their fmallnels, pals in free
ly, and in vaft multitudes, at the pores of 
other bodies, and even of glafs and which, by 
reafon of the fame fmallnels, muft be fuppofed 
exceedingly numerous to be able to arreft the 
motions of fuch multitudes of minute corpuf
cles, as (muft go to the making up of any 
confiderable quantity of water.

2. An'D firft we made a trial with eggs, of 
which our notes give us the following account.

3. [We took a good pair of fcales and 
placing them upon a frame (purpofely made 
for fuch experiments, as required, that the 
things to be weighed Ihould remain Jong in 
the ballance) we put into one of thefe a couple 
of eggs, and having counterpoifed them with 
brafs weights, we fuffered them to continue all 
night in a turret (built as it had been made for 
an obfervatory) that the breaking of the eggs, 
or any fuch other accidents might not hinder

the
* And it is from very northern countries, that we ufually receive very dark coloured furs, and the skins as well 

of black foxes as of white ones.
Lepore! color!s ist feltit mjtatime anni temfiflatet feqttitnturf cK hibirni temport albis pi lit vcfiitif teflt'jit 
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tent variety of them, it might poffibly aflift 
us to guefs, efpecially in camphire, and fome 
other eafily exhalable bodies, what interelt 
cold may have in fuppreffing or diminifhing 
the expiration of their effluvia.

7. But to return to the weight of bodies 
frozen and unfrozen, we attempted to dilcovtr 
fomewhat about it by feveral ways, according 
as the differing accommodations, we were fur
nifhed with, permitted. And of thefe trials I 
will mention four or five, as well of the lefs, 
as of the more accurate, as my memory or 
notes fupply me with them.

8. One of the lefsaccurate ways we always 
imployed to try, whether ice, in which, ac* 
cording to the Atomifts, great ftore of thefe 
corpufcles muft be wedged, would not, upon 
their expulfion or recefs, leave the water light
er than was the ice, was that, which follows ; 
wherein, to haften the experiment, we mingled 
a little fait. And though we forefaw, there 
would be a difficulty from the adhefion of the 
vapours of the external air to the outfide of 
the glafs we were to employ, we thought 
that inconvenience might be remedied by well 
wiping off the froft, or dew, from the outfide 
of the glals, till it were clean and dry: the
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the fuccefs of our endeavours, (which were to hindered us from feeing the fuCcels of what 
try, whether the corpulcles of cold, which di- we defigned of this nature, both as to eggc, 
vers philofophers fuppofe to be the efficients and alfo fome other bodies : for if the experi- 
of congelation, would make them any whit ment were very carefully tried upon a compe- 
heavier :) but we were fomewhat furprized, , tent variety of them, it might poffibly affift 
when the*next morning, after a very lharp 
night, going up to the turret, we found (the 
fcales and frame being in good plight) the 
eggs to be grown lighter by near four grains.]

Thus far the note.
4. But though we afterwards repeated the 

experiment once or twice (If nor oftener) yet 
having been, by intervening avocations, divert
ed from regiftcring the circumftances of the 
events, I dare not now truft my memory for 
any more, than that fome of the circumftances 
feemed odd enough, but uncertain, and that 
1 defifted from profecuting the experiment, 
chiefly for this reafoh, that an increafe of 
weight in expofed eggs was fcarcely to be 
hoped for, becaufe it feemed probable, that part 
of the more fubtile and Ipirituous corpufcles 
contained in the egg do continually, by little 
and little, get away through the pores of the 
Ikih and fhell •, that feeming to be the fea
fon, why eggs long kept have ufually within 
the lhell' a manifeft, and fometimes very con- 
fiderablc cavity unfilled with either yolk or 
white i which cavity feems to have been left 
by the recefs of the fubtile parts we have 
been mentioning : fo that although the frigori- _
fick atoms Ihould by their ingrels add fome, * event of the trial we find fuccindtly fet down 
not altogether infenfible, weight to the egg,

* yet that would not, unlefs perhaps in the very 
nick of time, when the congelation is firft 
aftually made, be taken notice of, by reafon 
of the greater decrement of weight, that pro
ceeds from the avolation of the more fubtile 
parts of the egg it felf.

• 5. And to fatisfy ourfelves about this mat
ter, v/e took four hen eggs, and counterpolfed 
them carefully in a good pair of fcales, which 
were fufpended at a frame, that the balance 
might be kept unftirred in a quiet room, 
.wherein we had placed it; and fuffering it to 
continue there for a pretty while, we obferved, 
that though it were winter, and though the 
room, wherein it flood, were deftitute of a 
chimney, yet that fcale, wherein the eggs lay, 
did almoft grow manifeftly lighter fo that it 
was requifite, from, time to time, to take a 
grain out of the oppofite foale, to reduce the 
■balance to an aequilibrium. And by this 
means we found the eggs, after fome time, to 
have loft eight grains of their former weight; 
but how much more they would have loft, if 
we had continued the experiment, the need 
we had of the fcales kept us from difeovering.

6. Upon this occafion I will add, that I 
ufed fome endeavours to fatisfy my felf about 
this inquiry, viz. whether eggs being once 
actually frozen (for thofe mentioned in the 
former note, might lofe their weight before 
they were fo) and kept in a pair of good 
feales faftened to a frame in fome quiet place, 

- well fenced from the fun,,would by the cold 
of the air, in freezing weather, be kept for 
any confiderable time, without a fenfible dimi
nution of weight : but an unexpedled thaw

among our notes as follows. [A fingle phial 
fealed up with ice and fait, being wiped dry, 
and weighed, was found to weigh four ounces 
four drachms and a half: when it was quite 
thawed, it was found to weigh fomewhat more 
than a grain lefs than its former counterpoifc.]

But more accurate and fatisfadlory trials 
about this matter, I find thus fet down in 
one of my papers :

9. [We took a phial more thin than.thofe, 
that are commonly ufed, that, of the aggregate 
of that and the liquor, the glafs might make 
fo much the leffer part. This phial was fur- 
nillied with a fomewhat long neck, which ac 
the flame of the lamp was drawn by degrees 
flenderer and flenderer, that being very nar
row at the top, it might the more readily 
and conveniently be fealed, notwithftanding 
the waters being in it: then we almoft filled 
it with that liquor, I fay almoft, becaufe a 
competent fpace ought to be left unfilled, to 
allow the water, fwelled by glaciation, room 
to expand it felf. This phial, with the liquor 
in it, was placed in a mixture of fnow and fait 
after our ufual manner j and when the glafs ap
peared almoft full of ice, it was taken out, 
and nimbly clofed with Hermes’s feal. Prefently 
after, this was weighed in a pair of very good 

,fcales, and the phial together with the contain
ed liquor, amounted to ^v. -S. gr. B. whic.h 
yet was not all ice, becaufe thefe things could 
not be done fo nimbly, but that fome of the 
ice began to thaw, before we were able to d:f- 
patch them quite. The phial thus fealed be
ing removed, and fuffered for two or three 
hours to thaw, when the ice was vaniflied, 
we weighed again the fealed glafs in the fam6 

■fcales.
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fcales, and found, that it weighed, as before ; 
at leaft, if there were any dift’erence, it feemed 
to weigh a little more.] But this increment, that 
amounted not quite to j a grain, might eafily 
be attributed to fome difference in the weights 
and grains themfelves, wherein it is not eafy to 
find a perfect exadtnefs, or to fome little unheed
ed moifture, that might adhere to fome part of 
the phial.]

10. And becaufe it may be wifbed, that as 
the experiment fhews the weight of ice dilfolv- 
ed into water, to be the fame with' that of 
the folid ice ; fo we had tried, whether the 
weight of water congealed into ice would be 
the lame with that of the former fluid water, 
we will fubjoin what immediately follows in 
the fame paper, in thefe words.

11. [We took a fealed phial, very thin, that 
it might be lighter, but not fo large as the 
other, by about a third, as amounting in the 
lately mentioned fcales but to Jiiij. 3’j- gr. 41. 
when we had fcaled it up with the water in it. 
This phial we placed, as we had done the other, 
in a mixture of fnow and fait, freezing it wari
ly, left being fealed it Ihould break ; then we 
removed it into the fame fcales, to try, whether 
it had got any weight by the fuppofed fubin- 
grelfion of the atoms of cold, which many learn
ed men take to be the efficients of congelation j 
but it either weighed juft as before, or if there 
were any difference, it feemed to have loft 4 of a 
grain. Being fuftered to thaw, and put into the 
lame fcales again, it weighed juft as much as it 
did when frozen, though the weights were nu
merically the fame, and about 4 would fway the 
fcales, or at leaft be fenfible upon them. But 
note, that I was careful this laft time to wipe 
the outfide of the glafs with a linen cloth, be
caufe I have obferved, according to what I 
elfewhere deliver, that, in cafe ice be any thing 
haftily thawed, it may produce a dew on the 
outfide of the glafs, as I fufpected that even 
'the warm air might in fome meafure do in 
this : and if it had not been for this fufpicion, 
fome adhering dew, that I was thereby ena
bled to deted and wipe off, before I took the 
phial into the fcales, might eafily have im- 
pofed upon us.

12. These trials I prefume may give fome 
fatisfaftion about the enquiry, for the refol- 
ving whereof I thought fit to make them,

13. But I was alfo defirous to fee, whether 
any difference, as to weight, would be pro
duced by freezing and thawing (if I may ule 
thofe expreffions in this cafe) iron, ftone, wood, 
or the like folid and permanent bodies, which 
I intended to have exaflly weighed before and 
after their being expofed to the air, and alfo 
after the froft was gone, (and all this againft 
counterpoifes not expofed to fo great a cold) 
would difcover any fenfible alteration, as to 
weight, that might fafely be aferibed to the' 
cold. And though avocations, and the ne
gligence of one, that we employed, kept us from 
bringing the matter to fuch an iffue as was de
fired, yet the trials feemed not altogether ir
rational, fince we have formerly made it pro
bable (and have fince met with frefh inftances 
to confirm it) that even ftones, and metals>1

"The Experimental History
may refent fome change of texture by the ope* 
rations of fome degrees of cold. And indeed 
induced by fuch confiderations of that kind, as 
feemed the leaft doubtful, I remember I fome- 
time made feveral experiments of the weight 
of fome metals, and ftones, both before and 
after they had been much expofed 'to a more 
vehement cold, than would have fufficed to 
turn water into ice ; and alfo after they had 
been, if I may fo fpeak, thawed in a warm 
air. But the paper, in which we regiftered the 
events of thefe trials, having been miflaid, I dare 
not charge my memory with the particulars. 
Only, if I miftake not, one or two of the 
ftones feemed to have increafed in weight, after 
having been buried in our frigorifick mixture, 
which I was apt to impute to fome particles of 
the ice refolved into water by the fait, that was 
mingled with it, and (being perhaps made 
more piercing by the faline particles ^ociated 
with them) imbibed into the pores of the ftone. 
For I remember, that having procured an ex
periment, that I then wanted conveniency to 
try myfelf, to be made by an ingenious perfon, 
upon a ftone hard enough to bear a good po- 
lifh, I was by him informed, that the ftone, by 
having been kept a while in water, did, though 
it were afterwards wiped dry, difcover a mani
feft increafe of weight: and in confirmation of 
my conjedure, I ffiall add, that from a fort of 
ftones, that are of a texture clofe enough to 
be ufually poliffied, I did, as I expedled, ob
tain, by diftillation, (and that without a naked 
fire) a confiderable quantity of an al moft infipid , 
liquor, which I fufpefted to be in good part 
but water foaked into the ftone, for reafons, 
that it is not worth while here to difcourfe of i 
the caufe of my mentioning thefe particulars 
being, that (1 hope) they may make thofe, that 
ffiall hereafter try fuch experiments, cautious 
how they draw inferences from them, and may 
invite them to expofe the bodies, they would 
make trial of, rather to the cold of the free air 
in very ffiarp weather, (for want of which, we 
ourfelves could not do what we advile) than to 
artificial glaciations at leaft, unlefs they be fo 
ordered, that nothing th^t is moift come to 
touch thofe bodies to be wrought upon.

14. But fuch trials as thefe newly men
tioned, and others of the like kind, we muft 
leave to be profecuted by thofe, that are fur- 
niffied with accurate fcales, and leifure j for 
want of the latter of which, and fometimes too 
of the former, we were fain to give over the 
purfuit^of them: which troubled us the left, 
becaufe thofe made with the fealed phials were 
diligently made; and as for divers others, we 
made them, as we were faying, more to be 
able to gratify others, than to fatisfy ourfelves j 
becaufe though in cafe there ffiould unquef
tionably appear fome,fenfible increafe or decre
ment of weight, upon that, which the Atomifts 
would call the accejjion or expiration of frigori
fick corpufcles, it would afford a plaufible ar
gument in favour of the Epicurean dodrine, 
about the generation of ice: yet if no fuch 
change of weight ffiould be found upon the 
freezing or the thawing of the water, or any 
other body, I doubt whether it may, on the 
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contrary, be fafely concluded, that the Ato
mifts theory of cold is falfe. For poffibly 
they may pretend, that the atoms of cold nwy 
not have either gravity or levity, or any more 
than the Jleams of eledlrical bodies, or the 
effluvia of the load-ftone. Nay, though we 
Ihould admit the frigorifick corpufcles not to 
be altogether devoid of gravity, it jmay yet be 
laid, that when they invade the body they 
freeze, they expel thence fome other pre-ex- 
iftent atoms, that may alfo have Ibme little 
weight i and that the frigorifick corpufcles, that 
fly, or are driven away, may be fucceeded by 
fome fuch, when bodies come to be thawed. 
But of this no more at prefent.

of C O L D.
the fame weight as formerly j Whereas the ice 
alone, that had been diffolved, amounting to 
much above eight ounces, according to Hel
mont'proportion, the weights ffiould havC 
been augmented by a whole ounce at leaft : 
and I make little doubt, but that if the experi
ment had been tried in greater quantities, of ice; 
the event would have been very little, if at all 
different. But I purpofely chofe, in the ftati- 
cal experiments about cold, to make my--trials 
in no greater quantities of matter than I have 
done, becaufe it is very difficult to get fcales 
ftrong enough to weigh, without being in
jured, much greater weights, and yet be ac
curate enough to difcover truly fuch fmall dif
ferences, as are fit to be taken notice of in 
fuch experiments. But to return to Helmont} 
Notwithftanding all that we have faid againft 
what he delivers about the weight of ice, yer 
becaufe I take this inquifitive chymift to have 
been, in fpite of all his extravagancies, a bene- 
faiftor to experimental learning, I am willing 
to fuggeft on his behalf, that poffibly much of 
the additional weight he .afcribes to the re
folved ice, may have proceeded from that which 
would not have been taken notice of by an or-* 
dinary experimenter. For (as I not long fince 
intimated) I have (fometimes purpofely, and 
fometimes by chance) by thawirig ice in clofed 
veflels fomewhat haftily, produced a copious 
dew on the outfide of the veffels •, which dew, 
as being made by the condenfed vapours of the 
ambient air, ought to be wiped off, before the 
veffel be put into the fcales to weigh the melt-* 
ed ice: and it is poffible alfo, that Helmont 
may have erred in the manner of weighing his 
Lagena, whatever he mean by it; it being 
ufual even for learned men, that are not ver fed 
in ftaticks, to miftake in experiments, which re
quire, that things be Ikilfully and nicely weigh
ed. How far tliis excufe may be applied to a 
late * commentator upon Ariftotle'i meteors, 
who fays, he tried, that water frozen is heavier 
than unfrozen ; being a ftranger to that author’sl 
writings, I ffiall not confider : only whereas 
Helmont and hd feem to agree very little in 
their affirmations* it will be perhaps more dif
ficult to accord them, than to determine, by 
the help of our formerly regiftered experiments, 
what may be thought of both their relations, 

Yb T I ffiall add on this occafion, that if I had- 
not devifed the abovementioned way 6f freez
ing water by art in hermetically fealed glaffes, I 
ffiould have found it difficult to reduce, what 
is affirmed by Manelphus, which I then dreamt 
not of, to an accurate experiment: for though 
I had imployed a fealed glafs, (which I have 
not heard, that he or any other has yet made 
ufe of to that purpofe) yet if I had in that 
veffel expofed the water to be frozen the com-.

’ mon way, it is odds (though it be not abfolutely 
certain) that the water beginning, as it is wont, 
to Congeal at the top, the expanfion of the 
fubfequently freezing water would break the 
glafs, and fo fpoil the experiment. And for 
the lame reafon I have fometimes in vain 
attempted to examine the weight of water 

Qjj q q frozen,
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Appendix to the XXtb 'Title,

ThE experiments, we recorded in the 
foregoing fedion, may perchance in this 

regard prove more ufeful than I was aware of, 
that they may keep men from being mifled by 
the contrary accounts, that I find to have been 
given of the weight of ice, and Water, by no 
obfcure writers. For, to fpare one of the fa- 
moufeft of the ancients, Heimont, in the trea
tife he calls Gai Aqua, where he gives an ac
count of the congelation of water ; which I 
confefs to be unintelligible enough to me, and 
where he is pleafed to afcribe to I know not 
what extenuation of part of the fulphur he 
fuppofesto be in water,that levity of ice, which 

• the bubbles, it contains, afford us an intelli
gible and ready account of, delivers very pofi- 
tively this experiment. Imple (fays he. Num. 
35.) lagenam vitream magnam frujlis glaciei, 
collum verb claudatur Jigillo Hermetis, id ejl^ per 
vitri ibidem liquationem: ponatur hac turn lage~ 
na in bilance, adjeffo pondere in oppofitum, £9* 
videbii, quod propemodum obltgoa jui parte aqua 
poji refolutam glaciem erit ponderojior feipfa gla
cie. S^od cum millejies ex eadem aqua fieri poffit, 
&c. Thus far Helmont, who ill cafe he take 
lagena vitrea in the ordinary acception of the 
word, would have made us fome amends for 
this erroneous account, if he had taught us 
the way, how he could feal fuch a broad veffel, 
as a gl^ flaggon, hermetically. But what has 
been delivered in the foregoing fedion, will 
fufficiently fhew, what is to be thought of this 
experiment of Helmont. And for further con
firmation, we have feveral times weighed ice 
frozen, and reduced to water, without find
ing any caufe to doubt, but that Helmont was 
fniftaken. And particularly upon the laft trial I 
made of this kind, havingfilled a wide-mouthed 
glafs with folid fragments of ice, together with it, 
amounting to a pound (of which the glafs alone 
weighed fomewhat above five ounces) I whelm
ed over the mouth of it another flat bottomed 
glafs, that if any vapours ffiould afeend, they 
might be condenfed into drops, as in the like 
cafe I had formerly obferved them, to do. And 
this ice being thawed in a warm room, as no 
drops were feen to ftick to the infide of the 
inverted glals, fo the other glals being again put 
into the fame fcales, appeared almoft cxadtly of 
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water after the top of the pot was fcrewed on^ 
to hinder the avolation of it, to the freezing 
air all night, and the next morning found it 
frozen from the top to the bottom, though not 
uniformly and perfeftly, but fount) not one 
grain difference- betwixt its prefent and its 
former weight. And as for the fecond con- 
jefture newly propofed, though it may feem 
fomewhat ftrange, yet it is confirmable by 
this experiment, that having placed divers 
lumps of folid ice in a pottinger, which toge
ther with them weigh’d a pound, confifting 
of 165. and having expofed thefe things in the 
fame fcales, wherein they were weighed, to 
the free air, on a very frofty night, we found 
the ice to have loft the next morning 24 grains 
of its weight j and the weather continuing fo 
cold, that it froze hard all day long in the 
ffiade, I gave order to have it kept out of the 
fun in the fame fcales, during all that time, and 
a good part of the following night, and then 
weighing it the fecond time, found, that the 
whole decrement of weight did now amount 
to five grains above two drachms, though the 
weight of the ice, without the pottinger were 
but about feven ounces: and when we had kept 
about 13 ounces of ice, in a very frofty night, 
expofed to the cold air, it had loft, as early as 
the next morning, a good deal above two 
drachms of its former weight. But thefe ftatical 
obfervations have perhaps already but too much 
fwelled this Appendix.
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frozen by nature, according to her wonted me
thod in open phials. And if, inftead of glaffes, 
you make ufe of ftrong earthen veffels, there 
is danger, that fomething may be imbibed, 
or adhere to the porous veffel, and increafe 
the weight; and by fome fuch way, or by fome 
miftake in weighing, it is very probable Ma- 
nelpbns may have been deceived : which I am 
the more inclined to think, if we fuppofe him 
a fincere writer, not only becaufe of fome 
things I have taken notice of, about congela
tions made in earthen veffels, but becaufe, when 
I have, inftead of an earthen, made ufe of a 
metalline pottinger, (both which forts of vef
fels have in common this convenience, that 
their ponderoufnefs makes them lefs fit for ac
curate fcales) there appeared caufe to fufpeft, 
either that our author did not ufe metalline 
veffels, or, which I rather fufpeft, that he 
wanted Ikill or diligence in weighing. For as 
I find no intimation of his having employed 
any peculiar or artificial fort of veffels, fo, if 
he ufed fuch as we have newly been fpeaking 
of, and had weighed them carefully, I cannot 
but think, that inftead of finding the ice hea
vier than the water it was made of, he would 
have rather found it lighter. For I remember, 
that having once expofed all night a pottinger, 
almoft full of common water, to an exceeding 
fharp air, and having caufed it 'the next morn
ing to be brought me, when the liquor was 
throughly frozen, I found it to have loft about 
50 grains (ifI mifremember not) of its former 
weight. And though this event were confonant 
enough to my conjeftures, yet for greater cer- 
taintyl repeated the experiments another frofty 
night with this new caution -, that the pottin
ger and water, together with the counterpoifc, 
were kept fufpended in the fcales, to be fuye, 
that no effufion of any part of the water in 
carrying it abroad to the open air ffiould be 
made without being taken notice of: but the 
next morning (fomewhat late) the veffel, with 
the contained water now congealed, appeared 
to have loft about 60 grains j and with the 
like fuccefs the trial was reiterated once more, 
and that in weather fo ffiarp, that I am not 
apt to think, the water expofed by Manelphus 
began to freeze fooner than ours. But the 
event was not unexpefted j for befides that 
I confidered, that in thefe kind of expe
riments, part of the water, notwithftanding 
the exceeding coldnefs of the air, muft in 
all likelihood fly away before the furface of it 
began to be congealed, I judge it not impro
bable, that not only the fluid part, but even 
that, which was already congealed, might con
tinually lofe fome of itscorpufcles, and by their 
recefs lofe alfo fomwehat of its weight. And 
left thefe conjeftures ffiould feem too unlikely, 
it will not be amifs to add in favour of the firft' 
of them, that having purpofely provided a 
large pewter box, with a cover to fcrew on it, 
and having fill’d it almoft full of water, (I fay 
almoft, becaufe if the veffel had been quite full, 
the congealing cold might have burft it) and 
carefully weighed the aggregate of both (which 
amounted to ^v. gii. gr. ii. whereof the veffel 
weighed ^ii. ^vfJ, and gr. 8.) we expofed the 
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TITLE XXL
Promifcuous experiments and obfervations 

concerning cold.

I .T Hope it will not be imagined, that I have
I fuch narrow thoughts of the fubjeft I treat 

of, Cold, as to believe, that I have comprized 
under thofe few titles, prefixed to the Seftions 
of this hiftorical treatife, all the particulars, 
that I knew to belong to Ib comprehenfive a 
theme; as would readily appear, if I thought 
it convenient to infert here the fcheme of arti* 
cles of inquiry, that I drew up to direft my 
felf, what inquiries and experiments to make. 
But though there were divers of thofe heads, 
to which I could fay fo little, that I judged it 
improper to affign them diftinft titles, be
caufe, as to fome of them, I had not time and 
opportunity to make thofe trials, which, if I 
had not wanted thofe requifites, might have 
been n?ade, even here in England-, and be
caufe alfo, as to more of them, I conceived 
my felf unable to produce, in this temperate 
climate, fo ftrong and durable a cold, as feem’d 
neceffary to make the trials, that might be re
ferred to them, fucceed fo far, as to fatisfy my 
doubts, either affirmatively, or negatively : 
Though I fay, thefe and fome other confide
rations kept me from increafing the number 
of the titles, among which I have diftributed 
the experiments and obfervations, that make 
up the foregoing part of this treatife, yet 
fince divers particulars have occurred to me, 
which though they feem not properly redu
cible to the foregoing titles, do yet belong 
to the fubjeft and defign of this treatife, I 

think
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think it fit to anricx them in this place, and 
without any other order than that, wherein 
they fhall happen to occur to me, throw them 
into this one lection; together with fome loofe 
experiments, and divers relations, that I have 
met with among navigators and authors, that 
have travelled into the northern climates, touch
ing cold, not forbearing to infert promifcuoufly 
among them fome few faralipomena^ which, 
if they had feafonably come to my hands, or 
into my mind, might have had a more pro
per place among the foregoing fe£lions, or 
have compofed a title by themfelves. Where
fore though the obfervations will not be alto
gether unaccompanied with experiments, yet 
for the reafons above intimated, much the 
greater part of what is to be delivered under 
this title, will confift of collections out of 
voyages, in which the ftrange things men
tioned being fuch, as we cannot examine by 
our own trials, I can equitably be thought an- 
fwerable for the truth of nothing but the ci
tations.

2. I REMEMBER. I tried, at feveral times, di
vers experiments, to difcover, whether or no 
congelation would by conftri<ftion of the pores 
of bodies, or vitiating their texture, or ar- 
refting the motion of .their parts, hinder them 
from emitting thofe effluvia, that we call o- 
dours; but the regifter of thefe obfervations, 
being unhappily loft in one of my late removes, 
I dare add but thele few, wherein I have no

* caufe to diftruft my memory.
I DID, in the months of December and 

January^ at fevgral times gather differing forts 
of flowers in frofty weather; but in moft, when 
they were frelhly gathered, and haftily fmelt 
to, I could fcarce perceive any fenfible fmell; 
whether it were, that the caufes above hinted 
hindered the expiration of the odoriferous 
fteams, or that the cold had fome undifoerned 
influence upon the organ of fmelling, which 
made the fenfe more dull, or that the fame 
cold kept the alimental juice of the flowers 
from rifing in fuch plenty, and abounding 
fo much with fpirituous parrs, as was ufual at 
the more friendly feafon of the year: and this 
feem’d the more likely to be one reafon of 
the phenomenon, becaufe moft of the flowers 
were flaggy, and as it were, ready to wither ; 
and becaufe alfo a primrofe, that was vigorous 
and frelh in its kind, had an odour, that was 
manifeftly (and it will eafily be believed, that 
it was not ftrongly) fweet, and genuine.

4. I TOOK alfo, about an ounce, by guefs, 
of role-water, and putting it into a fmall phial, 
after I had fmelt to it, it was expofed to freeze 
in the open air ; and when it began to have 
ice in it, I then fmelt to it again, but found 
not the perfume confiderably, if fo much as 
manifeftly abated : and laftly, having fuffered 
ir to continue in the air, that was then very 
fharp, ’till it was quite frozen, and difeovered 
no liquor, when the phial was turned upfide 
down, the ice notwithftanding was not defti
tute of a graceful and genuine feent, though 

Livonians
* If it had not been for the negligence or miftake of one, that I ordered in my abfence, to freeze and thaw the 

Snievrater, divers times one after another, I might have added the fuccefs of that experiment, which I was forry 
to ni.'i o‘', becaufe it might poffibly have afforded an ufeful hint about 'a way to corredt ftinking waters, in fbnii 
' ‘ • ■-Idles or feafon.
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it feemed fomewhat faint; but after the ice 
was reduced to water again, the fragrancy ap
peared confiderable. But on this occafion it 
will not be improper to fubjoin this caution, 
that care muft be had, in trials of this nature; 
to make one’s eftimate betimes ; for if a man 
fhould ftay too long about it, there is danger, 
that the warmth of ones breath and face may . 
relax the pores, or thaw the furface of the ice; 
that is held near his nofe, and both free and 
excite the corpufcles of fmell, that are impri- 
foned there, that fo inftead of ice, he may 
fmell a liquor. The reafonablenefs of which 
advertifement may bejuftified by an experi
ment, that I am about to annex. For being 
pretty well confirmed by the cafual and un
willing obfervations of one of my friends, cu
rious in making fweet water, that even liquorS 
more eafy to be fpoilt than rofe-v/ater would 
not have their fragrancy deftroyed, though per
haps impaired, nor fo much as their odours 
for the time quite imprifoned and fuppreffed 
by congelation ; and this appearing congruous 
to what I formerly noted of the effluviums, 
that may, by the decrement of weight, be 
gathered to iffue from ice itfelf, I thought it 
worth while to try, whether ftinking liquors 
would not be more altered by congelation, 
than odoriferous ones. And accordingly hav
ing procured fome rain-water, that had been 
kept in a tub, ’till it flunk fo ftrongly, that I 
could hardly endure it near my nofe, I caufed 
a pottinger full of ic to be expofed all night to 
a very fharp air ; and examining it the next 
morning, when it was all.turned into ice, nei
ther I, nor fome others, to whom it was offered, 
could perceive any ftink at all in ir. And hav
ing in another place, but with as ftinking wa
ter, repeated the experiment, when the pot
tinger was the next morning brought to my 
bed’s fide, I found it to fmell abominably; 
whereupon guefling, that this difference pro
ceeded from fome thaw made by the warmth 
of the room in the fuperficial parts of the ice, 
I found it to be fo indeed, partly by the help 
of the light, which difoovered a little liquor 
upon the ice, and partly by expofing the vef
fel with that liquor in it to the cold air again, 
by whole operations an ice was produced, that 
was pcrfedly inodorous ; and I remember, 
that one of thefe parcels of ice being thawed, 
feemed to be lefs ftinking than before * if had 
been frozen ; and if I had not been diverted, 
I Ihould have tried, whether this ice, that did 
not omit odours, would emit, like other ice, ef
fluvia, difcoverable by the fcales : for whether 
the ice would lofe of its weight, which feemed 
the more probable, or would not, the event 
may afford a not inconfiderable hint.

5. It is a thing not only remarkable, but 
' fcarce credible, that though the cold has fuch 
ftrange and tragical effeds at Mofcow, and elfe
where in cold countries, as we have formerly 
mentioned, efpecially a little after the begin
ning of the I Sth and fomewhere in the igth 
fedion ; yet this happens to the Ruffians and
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lavonians themfelves, who, not only by living 
in fuch a country, muft be accuftomed to bit
ter colds, but who, to harden themfelves to 
the cold, have ufed themfelves, and thereby 
brought themfelves to be able to pafs to a 
great degree of cold, from no lefs a degree 
of heat, without any vifible prejudice to their 
healths. For I remember, that having inquired 
of a virtuofo of unqueftionable credit, whether 
the report of our merchants, concerning this 
ftrange cuftom of the Mufeovites and Livoni
ans, were certainly true, he affured me, that it 
was fo, at leaft as to the Livonians, among 
whom, being in their country, he had known it 
pradifed. And the fame was affirmed to me by 
an ingenious perfon, a dodlor of divinity, that 
had occafion fome years fince to make a journey 
to Mofcow, And the tradition is abundant
ly confirmed by Olearius, whofe teftimony 
we fhall fubjoin, becaufe this feems one of 
the eminenteft, and leaft credible inftances, that 
we have yet met with of the ftrange power, 
that cuftom may have, even upon the bodies 
of men. ‘It is a wonderful thing fays he, to 
* fee how far thofe bodies ((peaking of the 
Ruffians, that arc accuftomed and hardened to 

the cold) can endure heat, and how when 
it makes them ready to faint, they go out 
of their ftoves ftark naked, both men and 
women, and caft themfelvei into cold wa
ter, or caufe it. to be poured upon their 
bodies, and even in wintet wallow in the 
fnow.* To which paffage our author adds.

by a buming-glafs, through which the moon‘s 
light being caft upon the ball of a common 
weather-glafs, the water was thereby depreffed a 
good way, as appeared to many of his difciplesj 
amidft whom the obfervation was made. But 
though this may invite me, when opportuni
ty lhall ferve, to repeat my trials, yet I muft 
till then fufpend my alfent to his conchifion. 
For my burning-glafs was much better, than 
by the narrative his feems to have been ; and 
my trials were perhaps at leaft as carefully 
and impartially made, as his experiment, in 
which this may probably have impofed upon 

: him ; that performing the experiment, a com
pany of his fcholars, whilft they ftood round 
about his thermofcope, and Hooped (as in like
lihood their curiofity made them to do) to 
fee by fo dim a light the event of the ex
periment, the unheeded warmth of their breath 
and bodies might, unawares to SanEloriuiyfome
what affed the air included in the weather- 
glafs, and by ratifying it, caufe that depref
fion of the water, which he aferibed to the 
moon-beams. But becaufe this is a conjedure, 
I intend, if God permit, to repeat the expe
riment, when I lhall have opportunity to do it 
with a more tender weather-glafs, than I had 
by me, when I made my former obfervations.

olearius^
3.
16S. *

c

c

c
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from his own obfervation, particular examples 
of the truth of what he delivers.

6. I Had feveral years fince, the curiofity 
to try, whether there were any truth in that 
tradition, which is confidently affirmed, (and 
experience by fome is pretended for it) t|iat 
the beams of the moon are cold 5 but though 
I were not able to find any fuch matter, either 
by the united beams of the moon, or by the 
fame beams concentred by fuch burning-glaf- 
fes as I then had j yet having fome years after 
furnilhed my felf with a large and extraordina
ry good metalline concave, I refolved to try, 
whether thofe beams were not only devoid of 
cold, but alfo fomewhat warmilh, fince they 
are the fun-beams, though refleded from the 
moon. And we fee, that his beams, though 
refleded from glalTes not lhaped for burning, 
may yet produce fome not infenfible degree of 
warmth. But notwithftanding my care to 
make my trials in clear weather, when the 
moon was about the full, and, if I mifremem- 
ber not, with a weather-glafs, I could not per
ceive by any concentration of the lunar beams, 
no not upon a black objed, that her light 
did produce any fenfible degree, either of cold 
or heat i but perhaps others, with very large

<To the Xlth TITLE.

By the unfuccefsfulnefe of the former at
tempts made with an iron inftrument,' 

I was invited, efpecially being at another 
place, where I was unfurnilhed with fuch hol
low iron balls, as are mentioned numb. 10. to 
fubftitute the following experiment. I caufed 
a fkilful fmith to take a piftol-barrel, guelfed 
to be of about two foot in length, and of a 
proportionable bore j and when he had, by ri
veting in a piece of iron, cxadly ftopped 
the touch-hole, I caufed him to fit to the 
nofe of the barrel a fcrew, to go as clofe as 
well he could make it; and then having fil
led it to the very top with water, I caufed the 
fcrew to be thruft in (which could not be done 
without the effufion of fome of the water) as 
forcibly as the party I imployed was able to 
do it, that the water, dilated by congelation, 
might not either drive out the fcrew, or get 
between it and the top of the barrel. And 
having then fufpended this barrel in a perpen
dicular pofture in the free air, in' a very cold 
night, which then unexpedtedly happened, and 
gave me the opportunity of making the trial, 
I found the next morning, that the intunttfeent 
water had thruft out a great part of the fcrew, 
notwithftanding, that, to fill up intervals, I had 
oiled it before j and was got out betwixt the 
remaining part of it, gnd the barrel, as appear- 

glalfes, may be more fuccefsful in their trials. ‘ ed by fome ice, that was got out, and ftuck 
7. On this occafion I fhall add, that meet

ing the other day in a bookfeller’s Ihop with 
the works of the learned phyfician Si^orius 
(whom I look upon as an inqiiifitive man, con
fidering when and where he lived) a pidure 
drew my eyes to take off an experiment, where
by he thinks to evince the light of the moon 
to be confiderably hot; which he fays, he tried

round about the fcrew. Wherefore, the bitter 
cold continuing one day longer, I did the 
next night caufe the intervals, that might be 
left betwixt the male and female fcrews, to be 
filled up with melted bees wax, which I pre
fumed would keep the fcrew from being turned 
by the water: and having in. other points pro
ceeded as formerly, I found the next morning 

that

    
 



that the fcrew held, as I defired, and the 
preceding night having been exceeding bit
ter, the cold had fo forcibly congealed, and 
expanded the water, that it burft the iron bar
rel fomewhat near the top, and made a con
fiderable and oblique crack in it, about which 
a pretty quantity of ice appeared to ftick; be
fides that, there were three or four other flaws, 
at fome of which fmallcr quantities of water 
appeared to have got out. At the lame time, 
that I befpoke this iron barrel of the fmith, I ordered him to get me a brafs one filled up 
after the fame manner, to make the experiment 
the more fatisfachory. But though he could 
rot procure it, yet the fuccefs was not un
welcome, becaufe it was manifeft, that there 
were cracks in the iron in one place confpicu
ous, and in others eafily dilcoverable, by 
blowing into the barrel, and putting on the 
outfide of the fufpedted parts, either fpittle or 
fome fit liquor, whofe agitation plainly difclofed 
the egrefs of the wind; and there appeared 
fmall caufe to doubt, but that thefe cracks 
were produced by the operation of the cold ; 
fince not only the fmith was a fkilful man in 
his trade, and one, that I ufed to imploy about 
inftruments, and alfo the barrel had been 
fometimes kept many hours filled with water, 
without appearing other than very ftanch : but, 
which is the confiderableft circumftance the 
.night before, the froft, as I lately noted, was 
not able to make the water break out at any 
of thefe clefts, though it were able to force 
it felf a way out at the fcrew, in Ipight of all 
the cars we had taken to make it go ciofe. i 
have only this circumftance to add about this 
matter, that when by thav/ing one part of the 
ice, fome pieces of the reft were got out of the 
barrel, ail I took notice of appeared to be full 
enough of bubbles, but yet fuch as feemed leffer 
than ordinary, whether they were fo by chance, 
or were determined to be fo, by the refiftance 
or compreffion, which the freezing water found 

, upon its endeavouring to expand its felf in the 
barrel.

Appendix io the XVIIth 'Title.
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Where FORE fulpedllng, that this relation, 

wherein Bartbolinus fays, he will believe him 
without an oath, may have given rife to the 
opinions and affirmations of thofe ingenious 
writers^ that have fince aferibed fuch wonder
ful coldnefs to nitre, and finding in Bartho- 
linus., that Cabaus's proportion' betwixt the 
nitre and the water, was that of 35 to 100, 
that is, almoft as one to three,I thought it very 
well worth while to make trial of an experiment, 
which feemed to me little left unlikely than 
confiderable.

I Took then a pound of good ftlt-petre, 
and near three pound of common water (to ob
ferve the more narrowly Cabai'A’s, proportion) 
thefe being' put into a large new pipkin, were 
kept conftantly and nimbly ftirred about, fome
times by me, fometimes by one or other of the 
domefticks relieving one another, when they 
were weary; but though the mixture was with 
a kind of broad glafs Ipattle kept in a brilk 
motion, that for the moft part vzas after the 
manner of a whirl-pool, and fometimes a more 
confufed agitation, and though we kept it 
thus ftirring for almoft an hour and a half, 
till we faw no likelihood of effedlirtg any 
thing by trying our feives any further, yet not 
only we could not perceive that any arom of 
true ice was produced j whereas, according to 
our authors, we might have expedted a true 
and perfedl congelation of all, or the greateft 
part of the water, but we did not find, that 
there was fo much as any freezing of the va
pours on the outfide of the veffel; and for 
this reafon we thought fit about the fame time, 
to try the experiments by another kind of agi
tation, and mixing two ounces of ftlt-pecre 
with about fix of water, in a conveniently fized 
phial, we did feveral of us fucceffively vehe- 
mendy lhake the phial to and fro, till we 
were almoft tired; but neither this way was 
there produced the leaft ice within the glafs, ■ 
or the leaft congelation of the vapours of the 
air on the outfide of it. It is true, that 
when fo great a proportion of falt-petre be
gan to be diffolved in the pipkin, the water 
had a fenfible increafe of coldnefs, which af
terwards feemed to diminilh, when once the 
nitre was diffolved ; but not to mtndon, that 
(if I much miftake not) we have obferved the 
water to be refrigerated, when, upon the dif- 
folutipn of common fait, multitudes of adually 
cold and folid corpufcles came to be every way 
difperfed through it; this coldnefs produced 
by the nitre was very far Ihort of the degree 
requifite to congelation : for to fatisfy myfelf, 
that my fenfe did not mif-inform me, I took 
a good fealed weather-glaft of about ten or 
twelve inches long, and immerfing it into the 
cold mixture of nitre and water, I obferved the 
tindled fpirit of wine in the ftem to defeend 
not inconfiderably; and when I perceived that 
degree of cold to have wrought its effeCl, I 
removed the thermofcope into a phial filled 
with common water; about which I had caufed 
to be placed a mixture of beaten ice and fait, to 
refrigerate the contained water, in which the 
ball of tlie inftrument being placed, the fpirit 
of wine haftily defeended two or three inches 

R r r r below

Long fince the writing of the foregoing 
fedtion, meeting with a paflage in Bar- 

tholinus, where he vouches Cabaus for the expe
riment of congealing water (without limiting 
it to any fealbn of the year) by putting falt- 
petre into ir, and fhaking it ftrongly, I was 
thereby confirmed, that I was not miftaken, in 
fuppofing, that Gaffendus (mentioned in the 
former fedtion) did not exclude that corporal 
and vifible nitre out of the number of the grand 
efficients of congelation. For Cabaui having 
publilhed his comment upon Arijlotle\ meteors 
(whence this experiment is taken by Bartho- 
linui} before Gaffendus publillied this book, it 
is probable, that he as well as others borrowed 
the experiment from him; and Calaus^ as Bar
tbolinus quotes him, prefcribes the putting the 
falt-petre itfelf into water, which being a while 
put into a brifle motion, will, after fome agita
tion, not only refrigerate that water, but bring 
it to a true and proper congelation.

Vol. II.
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below that place, at which it flood, when it 
was removed out of the nitrous folution : and, 
for further fatisfaftion, removing the thermo
fcope once again into that folution, the fpirit 
of wine in the ftem was haftily impelled up, 
as if the bubble had been put intowarm water. 
And, once more, the weather-glafs being re
moved into the formerly mentioned refrigera
ted water, the tinfted liquor began to fall 
down haftily again, and, within a while, fub
fided almoft into the bubble; whereupon, to 
avoid injuring the inftrument, we thought fit 
to take it out. So that, upon the whole mat
ter, if the learned Cabceus were not deluded by 
miflaking fome cryftals of nitre (which I have 
obferved eafily to Ihoot again in water, that has 
been glutted w’ith it) for true and proper ice, 
I cannot but wonder at his alTertion, and muft 
take the liberty to think my felf warranted, by 
fo many harmonious trials, as I have found un
favourable to the fuppofed fupremenefs of cold 
in falt-petre, to retain my former opinion about 
it, till more fuccefsful experiments withdraw 
me from it.

It is a received tradition, among the water
men and many others, that the rivers, if not 
ponds alfo, are frozen firft at the bottom, and 
begin to thaw there. But though I find this 
opinion to be in requeft, not only among Eng
lifh watermen, but among the French too, 
yet I think it may be very warrantably que- 
ftioned: for it is evident, in waters we expofe 
to freeze in large veffels, that the congelations 
begin at the furface, where the liquor is conti
guous to the air; and thence, as the cold con
tinues to prevail, the ice increafes, and thickens 
downwards: and therefore we fee, that frogs 
retire themfelves, in frofty weather, to the bot
tom of ditches, whence I have had many of thefii 
taken out, very brifk and vigorous, from under 
the thick ice that covered the water. And I have 
been informed by an obferving perfon, that, 
at leaft in fome places, it is ufual, in winter, 
for Ihoals of filhes to retire to thofe depths of 
the fea, if not of rivers alfo, where they are not 
tobe found in fummer. Befides, ifrivers were fro
zen at the bottom, we muftvery frequently meet, 
in the emergent pieces of ice, the lhapes of thofe 
irregular cavities and protuberances, that are 
often to be found in the uneven foils, over 

, which rivers take their courfe ; whereas, gene
rally, thofe emergent pieces of ice are flat, as 
thofe flakes, that are generated on the furface 
of the water. Moreover, if even deep rivers 
freeze firft at the bottom, why Ihould not very 
many Ijrringsand wells freeze firft at the bottom 
too? the contrary of which neverthelefs is ob
vious to be obferved. In confirmatibn of all 
which, we may make ufe of what we formerly 
noted, (in the feftion of the Primum Frigidum) 
about the practice of the maftefs of the French 
falt-works, who, by overflowing the banks and 
caufways all the winter, keep them from being 
fpoiled by the froft; which could not be done, 
if the waters, they ftand under, froze as well at 
the bottom, as at the top.

But, I find, that that, which deceives our 
watermen, is, that they often obferve flakes of 
ice to afeend from the bottom of rivers, to the

top; and indeed it often happens, that, after 
the hard froft has continued a while; thefe 
emergent pieces of ice do very much contribute 
to the freezing over of rivers. For, coming, 
in fome of the narrower parts of them, to be 
ftopped by the fuperficial ice, that reaches on 
each fide of the river, a good way from the 
banks towards the middle, thofe flat icy bodies 
are eafily cemented by the violence of the cold, 
and, by the help of the contiguous water, to one 
another, and by degrees ftreightning, and at 
length choaking up the palfage, they give a 
flop to the other flakes of ice, that either emer
ging from the bottom, or loofened from the 
banks of the river, or carried down the ftream 
towards them; and thefe being alfo, by the 
fame cold, cemented to the reft; the river is at 
length quite frozen over. And the reafon, why 
fo many flakes of ice come from the bottom of 
the river, feems to be, that, after the water has 
been frozen all along near the banks,either the 
warmth of the fun by day, or fome of thofe 
many cafualties, that may perform fuch a thing, 
does by thawing the ground, or otherwife, loo- 
fen many pieces of that ice together with the 
earth, ftones, that they adhered to, from 
the more ftable parts of the banks; and thefe 
fieavy bodies do, by their weight, carry down 
with them the ice they are faftened to; but 
then the water at the bottom of the river be
ing warm, in comparifon of the air, in frofty 
weather, (fince that even common water is fo, , 
we have manifefted by experience, where 
lhew how much fooner ice will be diflblved 
water, than thawed in air) the dilperfed ice i^ingthe </«- 
by degrees fo wrought upon, that thole parts, "f 
by which it held to the ftones, earth, or other'^^' 
heavy bodies, being refolved, the remaining 
ice being much lighter, bulk for bulk, than 
water, gets loofe, and ftraightway emerges, 
and may perhaps carry up with it divers ftones 
and clods of earth, that may yet happen to • 
ftick to it, or be inclofed in ir, the fight of 
which perfuades the waterman, that the flakes 
of ice were generated at the bottom of the ri
ver 5 whereas a large piece of ice may carry up, 
and fupport bodies of that kind, of a great 
bignefs, in cafe the ice it felf be proportionably 
great, fo that the aggregate of the ice, and hea
vy bodies, exceed not the weight of an equal 
bulk of water. On which occafion I remem
ber, that Captain ‘James Hall, in a voyage ex
tant in Purchas, relates, that, upon a large 
piece of ice in the fea, they found a great 
ftone, which they judged to be three hundred 
pound weight. But, of the tradition of the 
watetmfen we lhall fay no more, than that thia- 
hath been difeourfed, but upon no great infor
mation, though the beft we could procure ; fo 
that, for further fatisfadion, it were to be de
fired, that, either by fending down a diver, or 
by letting down fome inftrument fit to feel (if 
I may fo fpeak) the bottom of rivers with, and 
to try, whether ice, if it met with any, be loofe 
from, or uniformly coherent to the ground, 
and allb bring up parcels of whatever ftuff it 
meets with there, the matter were, by compe
tent experiments, put out of doubt.

We took a fealed weather-glafs, furnilhed 
with I
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not fometimes reach them. And therefore that, 
which left me the greateft fcruple about this 
tradition, is, that this gentleman, notwith
ftanding his curiofity, could not affirm, that 
ever he himfelf had feen any example of the 
thing he related.

But I will take this occafion to add, that 
having a mind in frofty weather to try fome 
anatomical experiments about frogs, one, that I 
imployed breaking in a ditch fome ice, that Was 
very thick, and of which he was to bring me 
a quantity, found in the water, that was un
der the ice, good ftore of frogs (befides fonie 
roads) which I found to be very lively, and di
Vers of which I kept for certain ufes a good 
while after.

To confirm, and to add fome paralipomerta 
unto what I have delivered in the fecond, and 
in the twentieth titlesj about the froft’s getting 
into hard and folid bodies, I ffiall here fubjoin 
fome particulars there omitted, which I have 
learned partly from-expetiments, and partly 
from perfons worthy of credit, whom I pur
pofely confulted about this matter.

And firft, as to the freezing of wood, we 
have fometimes tried it by purpofely expofing 
partly other wood, and partly branches cut off 
from growing trees, to an intenfe degree of 
cold, by which the wood feemed in one night 
to be for fome little depth manifeftly enough, 
invaded by the froft. But a domeftick of mine 
having a little while fince had occafion to fell 
an old apple-tree, on a day, that had been pre
ceded by a fortnight’s bitter froft, came and

'Xfith fpirit of wine, and though not above ten 
inches long in all, yet fenfible enough ; arid, 
having caufed a hole to be made in the cover 
of a box, juft wide enough for the fmall end of 
the glafs tt) be thruft in at, we inverted the 
thermometer, fo that the ball of it refted upon 
the cover of a box, and the pipe pointed di- 
redly downwards. Then we placed about the 
ball a little beaten ice and fair, and obferved, 
whether, according to our expeftation, the 
tindled fpirit, that reached to the middle of the 
pipe, or thereabouts, would be retraced upon 
the refrigeration of the liquor in the ball; and 
accordingly the fpirit did in a very few minutes 
afeend in that Hiort pipe above an inch higher 
than a mark, whereby we took notice of its for
mer ftation, and would perhaps have afeended 
much more, if the application of the frigorifick 
mixture had been continued 5 by which, and 
another fucceeding experiment to the fame 
purpole, it feems that the condenfation of li
quors by cold, is not always affedted by their 

- proper gravity only, which ordinarily may be 
fufficient to make the parts fall clofer together : 
but whether in our cafe, the contraftion be af- 
fifted by fome little tenacity in the liquor, or 
by the fpring of fome little aerial, or other Ipi- 
rituous and elaftick particles, from which the 
inftrument was not perfcdtly freed, when it 
was fealed up, or which happened to be gene
rated witlfin it afterwards, will be, among o- 
ther things, more properly inquired into in 

* another place, where we may have occafion to 
make ufe of this experiment. _ _

There is a famous tradition, that in Muf- informed me, that he found, that the froft had 
covy, and fome other cold countries, it is ufual 
out of ponds arid rivers to take up good num
bers of fwallows inclofed in pieces of ice j and 
that thebenumbed birds upon the thawingof the 
ice in a warm room, will come to themfelves 
again, and fly about amazedly for a while, but 
not long furvive fo great and fudden a change. 
I have in another treatife already faid fome
what about this tradition, and therefore ffiall 
now fay no more of it, than thefe two things : 
firft, that I fince was affured by a perfon of 
honour, that is very curious, and was com
manded by a (many ways) great prince to en
quire out the truth of it, when he was in fome 
of thofe countries, where the thing is faid to be 
familiar enough, and that the eminenteft and 
fobereft perfons he could afk affirmed the thing 
to be true : but, (fecondly) having lately en
quired about this matter of a knowing perfon 
of quality, that was born and bred in Poland^ 
he anfwered me, that in the parts, where he 
lived, it was a very general and unqueftionable 
opinion, that fwallows often hid themfelves all 
the winter under water in ponds and lakes, and 
ledgy places, and that the fiffiermen, when 
having broken the ice, they caft their nets 
for filh, to draw them up benumbed, but not 
dead, fo that they quickly in ftoves recover 
their wings, but feldom after that prolong their 
lives. But as for their being taken up in ice, 
he told me, he had not heard of it; though I 
fee not, why in cafe they commit themfelves to 
ffiallow waters, as thofe of ponds and fedgy 
places often are, a. fharp lafting froft may

evidently pierced into the very middle of if, 
though it were about a foot in diameter. And 
an experienced artificer, whofe head and hand 
were much imployed about the building of 

' great men’s houfes, told me, that he had often 
feen here in England pieces of timber itfelf ma
nifeftly frozen, and rendered exceeding diffi
cult to be fawed, the froft alfo appearing by 
evident figns to continue in the faw-duft. And 
therefore it will be the lefs ftrange, if in Po
land the effects of cold upon wood be more 
confpicuous. For a learned native affured me, 
that in his country it was ufual to have wood 
frozen fo hard, that the hatchets would not cut 
it, but rebound from it; and that it was very 
ufual to hear in the night a great rriany loud 
cracks, almoft like the reports of piftols of 
the ffiingles or wooden tiles, wherewith in 
many places they cover their houfes inftead of 
flare •, and this, (as I purpofely a Iked) When the 
weather was dry, and exceffively cold. V^ffien 
I likewife enquired about the thawing of wood, 
he told me, he had feveral times feen pieces of 
timber, which having been thoroughly frozen 

,in the air, did, when brought into rooms, 
made warm by ftoves, become Covered with a 
kind of hoar froft, and made them look white, 
and that though his bow (which he ffiewed 
me) were Very ftrong and tough, as being 
made not of wood, but horn, and other dole 
materials, it would be fo changed by the 
froft, that unlefs fpecial care were had in the 
thawing of it, it would break

That’
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That marl and chalk, and other lefs fo

lid terreftrial concretions, will be lhattered by 
ftrong and durable frofts, is obferved by huf- 
bandmen, who thereby find it the better fitted to 
manure their land; the texture of thofe bodies, 
during whofe intirenefs the parts moft proper 
to feed grafs and com, are more locked up, 
being by congelation in great part diffolved; 
J>ut that true and folid ftones, wont to be im
ployed in noble and durable buildings, fhould 
be fpoiled by the froft, will perhaps to moft 
readers feem very improbable. And therefore 
1 fhall here add what I have learned by in
quiry of the ingenioufeft and moft experienced 
mafon I have met with, becaufe it may not 

, only furprize moft readers, but prove an ufeful 
obfervation to him. Having then enquired of 
this tradefman, whether he did not find, that 
fome free ftone, a name vulgarly known, 
would not be fpoiled by the froft, he told me, 
that he had often obferved both free ftone and 

.harder ftones than that, to be exceedingly 
fpoiled by the froft, and reduced to crack 
or fcale off, to the blemifhing and prejudice 
of the houfes, that are built of them. But 
becaufe it may be objefled againft this, 
that experience fhews us, that divers of the 
ftatelieft fabricks in England have thefe ftones 
for their chief materials, and' it endure very 
W'ell the inclemencies of the air ; the reply 
may be, that the difference may not confift in 
the peculiar natures of the ftones-Imployed, 
but in the feveral feafons in which the fame 
kind of ftones are digged out of the quarry. 
For if they be digged up, when the cold 
weather is already come in, and imployed in 
building the fame winter, they will, upon very 
hard frofts, be apt to be lhattered or fcale ; 
but if they be digged early in the fummer, 
fuffered to lie expofed to the fun and air, du
ring al! the heat of the fummer, thefe feafoned 
ftones, if I may focall them, may out-laft many 
fharp winters unimpaired. It feems to me worth 
trying, whether during their infolation, if that 
term may be allowed me, there do not, by 
the operation of the heat and air upon them, 
exhale a certain unripe mineral, fap or moifture 

- {whofe recefs may perhaps be difeovered by 
weight) which, if it remain in the ftone, may, 
By very piercing frofts, be congealed al
moft like the fap in timber-trees, and ftiatter 
the texture of the ftone, which agrees well 
with what was told me by an underftanding 
perfon, that is mafter of a great glafs-houfe, 

■ of whom having purpofely inquired, whe-
• ther he did not find, that his great earthen 

pots, which is made up with as little water as 
is polfible, and are defervedly famous for their 
durable texture, had not that texture altered 
and impaired by very piercing frofts ; he af
fured me, that if he did not take care to keep 
the froft (as they Ipeak) from getting into 
them, thofe great and folid veffels, wherein 
he ufed to keep his glals in fufion, would, in 
the fire, fcale or crack (and perhaps fly) and 
become unferviceable no lefs than fome weeks

* fooner, than if they had never been impaired 
by the. froft. And when I inquired, whether 

alfo glafs itfelf would not be much prejudiced
I

thereby, he affirmed to me, that oftentimes in 
very hard frofts many glaffes, that had conti
nued entire for many weeks (for that circum
ftance I was follicitous to afk abouj) would as 
it were of their own accord crack with loud 
noifes. But whatever prove to be the iffue of 
fuch trials, it will not be amifs to confirm the 

; • phenomenon itfelf, by the teftimony of an 
illiterate but very experienced French author, 
who, on a certain occafion, tells us, (as I alfo 
take notice in another* treatife) ‘ That he* qf tht 
‘ knows the ftones of the mountains of j^r~‘mperfec- 
‘ denne (famous enough in France} are harder hrhr hf..;
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than marble, and yet the inhabitants of that^^g 
country do not draw them out of the quarry nard 
in winter, becaufe they are fubjed to thehfly. 
froft. And it has been divers times feen, 
that upon thaws, the rocks, without being 
cut, have fallen down and killed many.* 
But it may yet feem far more unlikely, that 

frofts fhould get into metals themfelves, and 
yet having afked the newly-mentioned Polo
nian, whether he had obferved any thing of that 
kind i he anfwered, that he had often by draw
ing out his fword and pulling out his piftols, 
when he had been long in the field, and came 
into a hot room, found them quickly almoft 
whitened over, by a kind of fmall hoar froft. 
But whether this were, as he conceived, any 
thing, that was drawn out of the fteel, and fet
tled on the furface of it, I want circumftances 
enough to make me willing to determine. But if 
we will credit Olaus Magnus^ it muft be confef- 
fed, that confiderably thick pieces ofiron and fteel 
itfelf will, in the northern regions, be rendered 
fo brittle by the extreme froft,that they are fain 
to temper their inftruments after a peculiar man
ner : his words, which being remarkable I 
forbear to alter, are thefe ; Eidentur praterea 
ferret ligones certa ratione fabricati, quia his 
fpijfa atque indurata glades ceteris injlrumentis 
ferrets non cedens facilius infringitur^ dum alia 
fecur'es chalybe permixta^ in vebementi frigore 
ad folum glaciei vel virentis arboris idum injiar 
•vitri rumpuntur, ubi ligones pradidi Jive ferrea 
hajla fortijjimi manent. Which teftimony, not
withftanding what fome have written to this 
author’s difparagement, does not feem to me at 
all incredible. For I remember, that even here 
in England I have had the curiofity to caufe 
trials to be made in very frofty weather, where
by, if an expert fmith I then ufed, to employ, 
did nqt gratis deceive me in the irons I im
ployed, that metal may by fuch degrees of 
cold, as even our climate is capable of, be ren
dered exceeding brittle, as he feveral times af
firmed to me, that there are fome kinds of 
iron, which he could hammer, and turn, as 
they phrafe it, cold in open weather, which 
yet in very hard frofts would become fo brittle, 
as by the fame way of working eafily to break, 
if not to fly afundcr. And this he affirmed 
both of iron and fteel j of which latter [metal 
another very fkilful workman, whom I alfo 
confulted, certified the like: but though this 
difagreed not with trials purpofely madeon iron 
rods, as they had informed me, yet prefuming, 
that in fuch a nice piece of work as a fpring, 
fome further fatisfaftion about this matter 

might
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.mi^ht be obtained, I inquired of a very dexte- 
I OUS artificer, that wasikilled in making fprings 
tor others, whether or no he found a neceffity 
of giving fprings another temper in very fiofty 
weather, than at other leafonsj and he an
fwered me, that in fuch weather, if he gave 
his fprings the lame temper, that he did in mild 
and open air, they would be very apt to break. 
And therefore in very Iharp fcafons he ufed to 
take them down lower, as they fpeak, that 
is, give them a Ibfter temper than at other 
times i which, as it makes it probable, that 
the cold may have a confiderable operation 
upon bodies, upon which moft men would 
not fufpedt it to have one •, fo that difcovery 
may afford a hint, that may poffibly reach 
further than we are yet aware of, touching the 
intereft, that cold may have in many of the 
phasnomena of nature.

I Should here fubjoin, that in profecutlon 
of what is delivered in the XXth fedlion about 
the weight of Iblid bodies, that I there wilhed 
might be expofed to a congealing air, I did caule 
fome trials of that kind to be made in a very 
frofty night, efpecially with bricks; but fome
thing, that happened to the only fcales I then 
had fit for fuch an experiment, made me doubt, 
whether Ibme little increafe of weight, that 
fcemed to be gained by congelation, were to 
be relied upon, though diere did not appear 
any hoar froft, or other thing outwardly ad
hering, to which the effed could be aferibed.

. It is a tradition, which the fchools and Ot 
thers have received with great veneration Tom 
their mafter Ariftotkt that hot water would 
fooner freeze than cold j but I do not much 
wonder, that the learned Cabaus^ as I find 
him quoted by Bartbolinus^ Ihould contradid 
this tradition, though he be himfelf a com
mentator upon that book of Arifiotley wherein 
it is delivered. For I could never fatisfy my- 
fclf, that there is (at leaft without water, and 
in our climate) any truth in the alTertion, though 
I have made trial of it more ways than one 5 
but it may very well fuffice to mention a few 
of the plaineft and eafieft trials, with whofe 
fuccels I am well fatisfied as to the main, as 
the reader allb will,I doubt not, be ; though not 
having, for want of health, been able to have 
fb immediate an infpedion of thefe, as of the 
reft of my experiments, I was fain to truft the 
watchfulnels of my fervants (whom I was care
ful to lend out often) to bring me word, how 
long after the firft freezing of the cold water, 
it was before the other began to be congealed.

We took then three pottingers, as near of 
a fize as we could ; and the one we filled al
moft to the top with cold water, the other 
with water, that had been boiled before, and 
was moderately cooled again, and the third 
with hot water: thefc three velfels were expofed • 
together in the fame place to the freezing air.

In the entry of one of the trials, I find, that 
being all three put out at half an hour after 
eight of the clock, the pottinger, that con
tained the cold liquor, began to freeze at 4 
after ten.

That, which contained the water heated 
and cooled again, began to freeze 4 paft ten. 

Vol. II.
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And that, which contained the hot water, 

at half an hour after eleven, and fomewhat 
better. So that though aJJ froze within the 
compafs of two hours, yet the cold vzater be
gan this time to freeze an hour and 4 fooner 
than the hot.

These pottingers were earthen, but 1 elfe
where made the trial of others of metal, and 
there alfo the cold water began to freeze, both 
before that, which had been heated and cooled 
again, and long before the hot.

Another time I meafured out the water 
by Ipoonfuls into pottingers (not having then 
by me any fit fcales to weigh it) to be the more 
fure, that the quantities of water Ihould not be 
confiderably unequal, and then alfo the cold 
water froze a confiderable while before the 
hot.

But my ufual jealoufy in the making nice 
experiments tempting me to enquire, whe
ther the water in fome of the former trials had 
not been heated in a ftone bottle, nor a Ikil- 
ler, it was confefled, that it was fo, but that the 
bottle ufed to contain nothing but beer, and 
had been walhed before-hand ; and though I 
did not think, that the bottle could have any 
confiderable influence on the experiment; yet 
left it Ihould be fufpeded, that the fcalding 
water might have imbibed Ibme fpirituous parts 
remaining yet among the minute dregs of beef 
in the pores of the bottle, for the greater fe- 
curity I caufed the water to be heated in a- 
Ikillet; and becaufe in one of the trials made 
in a village, where we had not choice of pot
tingers, the cold water chanced to be put into 
one, that afterwards leemed left, than that 
wherein the hot was expofed, I did this very 
day repeat the experiment, by putting the cold 
water into a fomewhat larger pottinger, heat
ing the other water in a Ikillet, and the event 
of the trial is this;

That the cold water being put out with the 
reft, at after 6, began to freeze Ibmewhat 
before 4 after 7.

The water heated and cooled again began 
to freeze 4 after 7. And having thefe frozen 
waters a little while by me, I fent in, for my 
own further fetisfadion, for the hot water, 
and found it not to be, in the leaft, frozen at 
half a quarter after eight. So that fuppoling ’ 
it to continue half a quarter of an hour longer 
before the beginning of its congelation *, the
was twice as long ere it began to freeze, as leafi. 
the cold water had been.

By which we may lee, how well beftowed 
their labour hath been, that have puzzled^ 
themfelves and others, to give the reafon of a 
ph^enomenon, which perhaps with half the 
pains they might have found to be but chi
merical.

I Have been the more circumftantial in 
fetting down thele trials, that I may exprels a 
civility to Ib famous a philofopher as Arifiotle \ 
and alfo becaule artificial congelations, which 
we can commonly beft command, and which 
we have the ofteneft uled about our other ex
periments, are not fo proper for this. For 
having formerly had the curiofity to take two 
pipes of glafs made of the fame cylinder, that 
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they might be of equal bore, apd having fealed 
each of them at one end, and having filled 
both to the fame height, and then ftirred them 
to and fro together in a mixture of beaten ice, 
water and fait, (which mixture I make ufe of 
for the effefting fudden congelations) I found 
both waters to freeze too quickly to make a nota
ble difparity in the length of times, that they 
remained uncongealed; and we will not, on 
this occafion, omit one phsenomencn afforded 
us by thefe trials, becaufe it may admonifh 
men, how cautious they ought to be in mak
ing nice experiments. For having once made 
the formerly mentioned trial, with glafs pipes, 
that were but flender (as not exceeding the 
bignefs of a man’s fore-finger) and having for 
greater caution put the hot water firft into one 
glafs, and then into another, we found one 
time, that the hot water froze firft, and won
dering at it, we examined the glaffes, and per
ceiving one of them to be more conical or acu
minated, where it had been fealed up, than 
the other, it feemed probable, and afterwards 
appeared true, that the water in this acumi; 
nated part, being fuddenly frozen by reafon of 
the flendernefs of the glals there, promoted 
and accelerated the congelation of the reft j fo 
that whether it were the cold or the hot water, 
that was put into that pipe, it would thereby 
gain a manifeft advantage.

In the foregoing experiments (made in pot- 
tingere}. I made ufe not only of cold and hot 
water, but of water that had been heated and 
cooled again, though not reduced to its full 
priftine coolnefs, to prevent, the objeftions of 
fome, that might pretend, that fuch water 
would have frozen fooner than cold, which yet 
would not folve the 'common opinion winch 
Ipecifies not fuch water.

An D it feems, that fuch cautions, as I have 
been mentioning, are not altogether 

ufelefs. For accidentally calling my eye upon 
the drculus Pifanus of Berigardus upon J/rz- 

meteors, I Ibmewhat wondered to find, 
that an author, who is looked upon to be a 
great adverfary of except in his dan
gerous and ill-grounded conceit of the eterni
ty bf the world, and fome other erroneous 
opinions, does yet endeavour to juftify Arijlotle 

•by affirming, that this experiment will fuc
ceed, if by heated water we underftand that, 
which having been heated, is fuffered to cool 
again, till it be reduced to the temper of other 
water, which was not heated. For this refrige
rated water, he fays, he has found to congeal 
much Ibonet tlian the other water: but this I 
confefs I am very unapt to believe. For hav
ing divers times caufed cold Water to bt expofed

in fuch an experiment, as the matter, f ze and 
fhape of the veffels; the equal degree of cold in 
the two feveral parcels of water (into both which 
I fometimes dipped my finger to judge of 
them before they were expofed} and the place, 
in which they were put both together to be 
frozen. But for further fatisfaftion, we elfe
where took two pottingers, bought purpofely 
for the making of experiments^, of the fam-? 
fize and fhape, and in the fame fhop: one of 
thfefe we almoft filled with cold water out of a 
glafs, wherein we marked, how high that water 
reached, that by filling the fame glafs to the 
fame height with the refrigerated water, we 
might be able to meafiire out thefime quantity 
into the other pottinger. This done, I ap
pointed one, whofe care I had no reafon to 
diftruft, to examine the tempers of thefe fe
veral waters, with a more than ordinarily fen
fible weather-glafs, as a far fafer criterion, than 
the hare touch, fo judge of the coldnefs of li
quors. Thefe being reduced to the fame temper, 
were expofed to a very fharp air, and there 
watched by the perfon, whom (being not well, 
and unable to fupport fuch weather my felf) I 
appointed to attend the experiment, and he, 
according to dircftion, finding them begin to 
freeze, as it were at the very fame time, brought 
me in the two pottingers, in each of which I 
faw the beginnings, and but the beginnings of 
congelation, where the upper furfaces of the 
waters were contiguous to the containing vef-. 
fels. So that having made this experiment with 
much greater exaftnefs than probably Beri- 
gardiis did, or, for want of fuch inftruments 
as I ufed, could make it, I Cannot but fuf
peft, fuppofing the common waters, he and I 
ufed, to be of the fame nature, that he was ei
ther negligent or over-feen in affirming, that 
heated and refrigerated water will cool fo much 
fooner*. And as I am not convinced by expe
rience, that it will freeze fooner at all, fo till he 
have better made put the reafon he feems to 
give of the phaenomenon, I muft queftion; 
whether he rightly afcribe after Cabaus (if I 
much mifremember not) the congelation of 
water to a certain coagulunf, diftinft from the 
cold fpirits, that plentifully mingle with the 
water, which coagulum it feems (for his ftyle 
is not wont to be very perfplcuous) that he 
would have toconfift of certain dry corpufcles, 
no lefs neceffary to conglaciate water, than 
runnet to curdle milk: and for what this author 
fays f, that he muft have employed boiling or 
fcalding water, who affirms it to be lefs con
gealable than other, that miftake may be fuffi
ciently difprovCd by the feveral above recited 
trials, wherein we found water, moderately 
refrigerated, to freeze much later than cold. And 
whereas Berigardus intimates, that the perfon, 

to the air in frofty weather, with that, which had .whofoever he be, that he diffents from, does 
beeh heated and cooled again, and having fet "
fbiTrefimesoneof mydomefticks, fometimes ano
ther,to watch them, fhe events did very much dif- 
favoiir the affertion of our author, though care 
was had of the circumftances moft confiderable

unlkilfully fuppofe warm falt-warer to be the 
lefs difpofed to congelation for being fait, our 
author is therein alfo miftaken ; for though it 
be true, what he alledges, that fait outwardly 
applied promotes the congelation of water, 

t yet
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yet that, diffolved in water, has a contrary 
effeft, may appear by tlie familiar, obfervation, 
that lea-water is more difficult to be congealed 
than frelh water. And to lhew', that it is not 
a property of fea-water, but a water impreg
nated with common fait, I have feveral times 
tried, that a ftrong folution of fuch fait in qr- 
dinary water, will not at all be congealed by 
the being expofed to the air, even, in very 
ftiarp frofts j as may be eafily collefted from 
fome of the experiments mentioned in the for
mer part of this book. Another particular 
there is (about the ufe of alum in reference to 
freezing) in this often-cited paffage of Beri- 
gardus, which I might here examine, if my 
hafte and my indifpofediiefs to ingage in a con
troverfy of fmall moment, did not injoin me to 
defer it till a fitter occafion.

To confirm the power aferibed in thefixth 
leftion to cold, as to the long prefervation of 
bodies from corruption, it will not be amifs to 
add thefe two remarkable paffages, the latter 
of which affords a good inftance of the im
provement, that may be made of fome degrees 
of cold to the ufes of human life.

The firft obfervation is afforded us by fome 
of our country-men, in a voyage extant in 
'Purchas, where the writer of it Ipeaks thus, 
of the Samojeds, whole country he vifited: 
4...........................................

*
pag. S44.. ‘

c

FmhuSf 
lib. 4. 
cap. 19.

Their dead they bury on the fide of the hills, 
where they live (which is commonly on 
Ibme fmall iflands) making 3 pile of ftones 
over them, yet not fo clofe, but that we 
might fee the dead body, the air being lb 
piercing, that it kcepeth them from much 
ftinking favour; fo likewife I have feen 
their dogs buried in the lame manner.* 
The other obfervation is given us in the 

defcription of Ireland (made by. one that vi
fited it) to be met with in the lame Purchas^& 
colleftions, where among other things he gives 
us this account j which, if I miftake not, I have 
had confirmed by others, of their ftrange way 

Lib. 4. of ordering and preferving their filh,, ‘ Hav- 
cap. 22. « ing taken them, they pluck out the bones,

* and lay up their bowels, and make fat or oil
* of them. . They heap up their filh in the 
< • ’ • '' * * • •

€

(

c

«

4

0/ C O L D. 343
all left unftopped, that the external air might 
come in freely to them ; yet not only one of 
them, that I ftirred up and down in a mixture 
of beaten ice, fait, and v/ater, was haftily 
broken upon the congelation of the contained 
water, but feveral others, that were expofed 
to be frozen more leifurely by the cold air 
only, were likewife broken to pieces, by the 
expanfion of the freezing water, as appeared 
both by the gaping cracks, and alfo by this, 
that the ice was confiderably rifen in the necks 
above lhe water’s former ftations, which had 
been noted by marks before and if it had been 
more eafy for the included water to make it 
felf room, either by ftretching the glafs, or 
{rather) leaving the fuperficial ice congealed 
at firft in the neck, or by both thofe ways to^ 
gether, than to break the veffel, the phial 
would probably have remained intire.

I Say probably, becaufe I am not fure, 
that there may not fometimes intervene, in thefe 
experiments, fomewhat, that may need further 
obfervation and inquiring. For as it leems* 
that what I have been lately faying may be con
firmed by an unftopped phial, which was ex
pofed at the fame time to congelation, with 
this fuccefs, that without breaking the phial 
the water was frozen, and the ice in the neck 
impelled up a good way above the height, at 
which rhe liquor refted before it began to con
geal J fo, on the other fide, I remember, that I 
have fometimes had a good ftore of liquor 
frozen in a phial, without breaking the glafs, 
though a phial were flopped : as if the diffe
rence, that I have on other occafions obferved 
betwixt glaffes, whereof fome are very brittle, 
and others more apt to yield, might have an 
influence on fuch experiments, or that fome 
peculiar foftnefs, or other property of the ice, 
that afforded me my obfervation, dr elfe Ibme 
other thing not yet taken notice of, were able 
to vary their fuccefs.

In confirmation of what is delivered in the 
feventh feftion, about the expanfion of water 
by freezing, I fhall add, that having caufed 
fome flrong glals-bottles of a not inconfider- 
able bignefs to be filled with a congealable li
quor, excepting the necks, which were filled 
with fallet-oil, I obferved, that in a fqmewhat 
long, and very ftiarp frofl, the contained water 
was fo far expanded by congelation, that it 
not only thruft up the corks, but the cold hav
ing taken away the defluency of the oil, that 
liquor together with the water, that could no 
longer be contained in the cavities of the glaffes, 
being, as it feemed, frozen as faft as it was 
thruft out of the neck, there appeared quite 
above the upper part of the bottles, cylinders 
of divers inches in height, confifting partly of 
concreted oil, and partly of congealed water.

open air j and the purity of the air is fuch 
there, that they are hardened only with the 
wind and fun, without fait, better furely 
than if they were corned with fait. And 
if they kill any beaft, they preferve the flelh 
without ftink or putrefaftion, without fait, 
hardened only with the wind.*
I Know not, whether it will be worth while 

to add to the fifth and fixth numbers of the 
feventh title, that, for further confirmation 
of our opinion, that it is not nature’s abhorrency 
of a vacuum, but the diftenfion of the water, 
that breaks glaffes, when the contained liquors having on their tops the corks, that had been 
come to be congealed, I did on fet purpofe fill 
feveral phials (feme at one time, and fome at 
another) to the lower parts of their necks 
(moft of which were purpofely made long) 
with common w’ater, and though they were

3
• S'iltnter igi’tur pifiart fjb gL^cie duo mngna latitudirie fe wl 10. pedum centum qMnqMglnttt wl 2oo. pj]fi-

lus i fi invicemdireda-dijiatttia, aperamt, inter50. ■Vt/40 minara foramina, latitudme unius pfdit O’ fnniSf abuire- 
que latere dijlantia 50. pedum intermed.^r cenffimxrir, turn per ea, IJc. OlaiMag. lib. 20.

raifed by them.
It is a tradition very current among us, that 

when ponds or rivers are frozen over, unlefs 
the ice be feafonabJy broken in feveral places, 
the filhes will die for want of air *. And I
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find this tradition to be more general, than, 
before I made particular enquiry into it, I 
knew of. For Olaus Magnus mentions it more 
than once, without at all queftioning the 
truth of it, but rather, as if the general prac
tice of the northern nations to break in divers 
places their frozen ponds and rivers, were 
grounded upon the certainty of it. In the 
twentieth book (which treats of fifhes) after 
having Ipoken of the reafons, why the northern 
fifliermen employ fo much pains and induftry 
to fifh under the ice ; and having faid among 
other things, that the nature of the fifh exafts 
it, he adds this reafon, that, * Nijiglacie perfo
rata refpiracula fufciperent, qiiotouot in flumine 
velJlagno verfantur, fubito morerentur. Ano
ther paffage of the fame author, and taken 
likewife out of the fame (20th) book you may 
meet with in the margin, though in another 
place he feems to intimate another, and not an 
abfurd, reafon of the death of filhes in winter; 
where advertifing the reader, that ponds and 
Jakes did generally begin to freeze in -t" O£io- 
ber^ he adds, that filhes are ufually found 
fuffocated, when the thaw comes, where veins 
(or fprings) of living water do not enter: by 
which palfage he feems to make tlie want of 
ihifted water co-operate to the fuffocation of 
the fifhes. And to the fame purpofe I lhall 
now add, that having enquired bf a learned na
tive, that had lived about Cracovia, (whofe ter
ritory is faid to abound much in ponds) whether 
the Polanders alfo ufed rhe fame cuftom ; he 
anfwered me, that they did, and that fome
times in larger ponds they were careful to break 
the ice in eight or ten feveral places, to make 
fo many, either vents or air-holes, for the pre- 
fervation (as they liippofed) of the fifh. And 
when I inquired of the often-mentioned Ruf
fian emperor’s phyfician, whether in Muf- 
(ovy the froft killed the fifh in the ponds, in 
cafe the ice were not broken to give them air; 
he anfwered, that in ordinary ponds it were 
not to be doubted, but that in great lakes he 
could not tell, becaufe the filhermen ufed to 
break many great holes in the ice for the taking 
of the fifh. For at each of thefe holes they 
thruft in a net, and all thefe nets are drawn 
up together in one great breach made in fome 
convenient place near the middle of the reft.

It appears then, that the tradition is general 
enough 5 but whether it be well grounded e- 
nough, I dare not determine, either affirma
tively or negatively, till trial have been made 
in ponds with more of defign or of curiofity, 
and watchfulnef^ than I have known hitherto 
done J men feeming to have acquiefeed in the 
tradition without examining it, and to have 
teen more careful, not to omit what is gene
rally believed neceffary to the prefervation of 
fifh, than to try, whether they would efcape' 
without. Wherefore, though, for aught I 
know, the tradition may prove true, yet to in
duce men not to think it certain, till expe-
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rience has duly convinced them of it, I fhall 
reprefent, that as much as 1 have in other trea- 
tifes manifefted how neceffary air is to ani
mals ; yet whether fifhes may not live, either 
without air, or without any more of it, than 
they may find interfperfed in the water they 
fwim in, has not yet, that I know of, been 
fufficiently proved. For what we have at
tempted of that nature, in our pneumatical en* 
gine, whether it be fatisfadory or not, is not 
yer divulged. And I remember not to have 
hitherto met with any writer, (except Olaus 
be conftrued to ‘intimate lb mirch) that af
firms upon his own obfervation, that the want 
of breaking ice in ponds has deftroyed all the 
fifh. Befides, that poffibly in frozen ponds, 
there may be Other reafons of the death of 
fifhes, that there are killed (if any ftore of 
them be fo) by very fharp froft. For who 
knows what the locking up of fome kinds of 
fubterraneal fteams, that are wont freely to 
afeend through water unfrozen, may do to vi
tiate and infed the unventilated water, and 
make it noxious to the fifhes, that live in it ? 
perhaps alfo the excrementitious fteams, that 
infenfibly iffue out of the bodies of filhes them
felves, may, by being penned up by the ice, 
contribute, in fome cafes, to the vitiating of 
the water, at leaft in reference to fome fort of 
fifhes. For being defirous to learn from a per
lon curious of the ways of preferving and tranf- 
porting fifh, whether fome fifhes would not 
quickly languifh, grow fick, and fometimes' 
die out-right, if the water they fwam in were 
not often Ihifted, he affured me, that fome kinds 
of them would : and it has not yet, that I hear 
of, been tried, whether or no, though ponds 
feldom freeze to the bottom, yet the water, 
that remains under the ice (in which itfelf Ibme 
filhes may be now and then intercepted) may 
not, even whilft it continues uncongcaled, ad
mit a degree of cold, that though not great 
enough to turn water into ice, may yet be 
great enough, when it continues very long, to 
deftroy filhes, though not immediately, yet 
within a lefs fpace of time, than that, durihg 
which the furface of the pond continues frozen. 
But it is not worth while to be fblicitous about 
conjeftures of caufes, till we are fure of the 
truth of the phsenomenon ; and thefe things 
are propofed not fb much to confute the tradi
tion, we have been fpeaking of, as to bring it 
to a trial, which, having no opporutnities to 
make ip ponds, I endeavoured, as well this 
winter a.s formerly, to obtain what information 
I could from trials made in fmall veffels, with 
the few fifhes I was able to procure. And I 
fitall fubjoin moft of thefe trials, not becaufe 
I think them very confiderable, but becaufe 
they are, for aught I know, the only attempts 
of the kind, that have yet been made.

To fatisfy myfelf, whether the ice’s denying 
,accefs to the air was that, which deftroyed 
filhes in frozen ponds, I thought upon this ex

pedient j
♦ Olti'.is 77fs/», Dt curptgliicial!, fr« 'fifeibus (AnguinjE)^? totaliter glacie pter{nt,Jimul mt:tes
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pcdicnt I procured a glais veffel with a large- 
belly, and a long neck, but fo flender, that ic 
was only wide enough for the body of the 
hlhes to pafs through : and then having filled 
the veflel with fome live gudgeons, and a good 
quantity of water, the neck of it was made to 
pafs through a hole, that was left, or made for 
it in the midft of a metalline plate, or wooden 
trencher, which could defeend no lower than 
the neck, becaufe of the inferiour part of the 
glafs, that would not fuffer ir,and which ferved 
to fupport a mixture of ice (or fnow) and lalt, 
which was applied round about the extant neck 
of the glafs. By this contrivance I propofed to 
myfelf a double advantage: the firft, that, 
whereas in broad veffels it is not always fo 
eafy, as one would think, to be fure, that the 
furiace of the water is quite frozen over in every 
part i by this v/ay I could eafily fatisfy myfelf, 
by inverting the glals, and obferving, that the 
ice had fo exatlly choaked up and ftopt the 
neck, that no drop of water could get out, 
nor any bubble of air get in, and yet die firties 
had liberty enough to play in the fubjacent 
water. '1 he other conveniency was, that the 
frigorifick mixture being applied to the neck, 
no water was congealed, or extremely refrige
rated, but that, which was contained in the 
neck i fo that there feemed no caufe to fufpeft, 
that in cafe the fillies, thus debarred of air, 
fiiould not be able to live in the water, it was 
rather cold, than want of air, that killed them. 
But though not having then been able, by 
reafon of a remove, to profeeute thefe trials 
to the utmoft, nor to regifter all the circum
ftances, I fliall I'.ot lay much weight upon it j 
yet I remember, that the included fiflies.con- 
tinued long enough alive, to make me fhrewd- 
ly fufpeft the truth of the vulgar tradition.

Another time being deftitute of the con
veniency of fuch glaffes, I caufed fome of the 
fame kind of firties to be put into a broad and 
fiat earthen veffel, with not much more water, 
than fufficed perfeftly to cover them j and 
having expofed them all night tq a very in
tenfe degree of cold, I found the next morn
ing, that fome hours after day, they were 
alive, and feemed not to have been much pre
judiced by thecold, or exclufion of air. It is true, 
that there was a very large moveable bubble un
der the ice ; but that feemed to have been gene
rated by the air, or fome analogous fubftance, 
emitted out of the gills or bodies of the fifhes 
themfelves ; for, that rhe furface of the water 
was exaftly frozen over (which does not in 
fuch trials happen fb often, as one would 
think) I found, by being able to hold the vef
fel quite inverted, without lofing one drop of 
water. And that this large bubble might pof
fibly proceed from the filhes themfelves, I was 
induced to fufpeft, becaufe having at different 
fealbns of the year, for divers purpofes, kept 
feveral forts of fifties, and particularly gudgeons, 
for many days in glals veffels, to fatisfy myfelf 
about fome phsenomena I had a mind to ob
ferve, I have often, by watching them, feen 
them lift up their mouths above the furface of 
the water, and feem to gape and take in air, 
and afterwards let go under water out of their
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mouths and gills divers bubbles, which feemed 
to be portions of the air they had taken in, per
haps a little altered in their bodies. And par
ticularly in lampreys (of which odd fort of 
filhes I ellewhere make mention) I have, with 
pleafure, both obferved and lhewed to inge
nious men, that being taken out of the water 
into the air, and then held under water again, 
they very manifeftly appeared to fqueeze out, 
and that not without fome force, at thofe fe
veral little holes, which are commonly miftaken 
for their eyes, numerous and confpicuous bub
bles of air, which they feemed to have taken 
in at their mouths, if not allb at thofe holes. 
But of thefe matters, a fitter occafion may per
haps invite me to fay more. To return now 
to our gudgeons, I lhall add, that to fatisfy 
myfelf further, what cold and want of air they 
may be brought to fupport, I expofed a couple 
of them in a bafon, to an exceeding bitter 
night i and though the next day I found the 
ice frozen in the veffel to a great thicknefs, 
and one of the filhes frozen up in it, there re
maining a little water unfrozen, the other filh 
appeared through the ice to move to and fro; 
and the ice being afterwards partly thawed, and 
partly broken, not only that filh was found 
lively enough, but the other, which I alone 

‘judged not to be quite dead, though, when the 
ice was broke, it lay movelefs, did, in a few 
minutes, fo far recover, as to tow after it (if 
1 may fo fpeak) a good piece, into which his 
tail remained yet inferred. And though one of 
thefe, and fome other gudgeons, that had 
been already weakened by long keeping, were 
once more expofed in the bafon to the frofty 
and fuffered to lie there, till they were frozen 
up; yet the ice being broken, in which they 
were inclofed, though their bodies were ftiff 
and crooked, and feemed to be ftark dead, 
lying in the water with their belliqs upwards, 
yet one of them quickly recovered, and the o- 
ther not very long after began to lhew manifeft 
figns of life, though he could not in many 
hours after fo far recover, as to fwim with his 
back upwards. It is true, that thefe filhes did 
not long furvive ; but of that, two or three, 
not improbable reafons, might be given, if it 
were worth while to na.me here any other than 
this, that the ice, they had been frozen up in, 
or the violence, that was offered them by the 
fragments of it, when it was brojeen, had 
wounded them, as was manifeft enough by 
fome hurts, that appeared upon their bodies -, 
yet fome other gudgeons were irrecoverably 
frozen to death, by being kept inclofed in ice^ 
during (if I mifremember not the time) three 
days. And as for other animals, I caufed a 
couple of frogs to be artificially frozen in‘a 
wide-mouthed glals, furnilhed with a conve
nient quantity of water: but though they 
feemed at firft inclofed in ice, yet looking 
nearer, I found, that about each of them 
there remained a little turbid liquor unfrozen* 
as if it had been kept fo by fome expirations 
from their bodies. Wherefore caufing either 
thqlame, or two others, (for I do not punftu* 
ally remember that circumftance) to be care
fully frozen, and for a confiderable while, I

T 111 found. 

    
 



found, that notwithftanding the ice, into 
which moft part of the water was reduced, not 
only one of them before the ice was broken ap
peared to be perfeftly alive, but the other, that 
w as movelefsand ftiff, and lying with the belly 
upwards in a bafon of cold water, whereinto 
it was caft, did in a very few minutes begin 
to fwim about in it. I Ihould have made more 
trials at leaft, if not alfo more fatisfadlory ones, 
if I could have had fifties, and velTels, and cold 
weather at command: but upon the whole 
matter, though the tradition, we have been 
examining, may perhaps have fomething of 
truth in it, yet it feems to deferve to be further 
inquired into, both in reference to the truth of 
the matter of fadl, the death of fifoes in frozen 
ponds and rivers, and in reference to the caufe, 
whereto that effect is imputed.

I Met with an odd palfage in Captain 
faines'?, which, if it had been circum-
llantially enough fet down, might prove of 
moment in reference to the weight of bodies 
frozen and unfrozen; and therefore, though I 
would not build any thing on it, yet I lhall 
not omit it. .............................
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‘ The ninth (fays he, pag. 82.) 
we hoifted our beer and cyder, and made a 
raft of it, faftning it to our Ihoar-anchor. 
The beer and cyder funk prefently to the 
ground; which was nothing ftrange to us, 
lor that any wood or pipe-ftaves, that had 
lain under the ice all winter, would alfo link 
down fo foon as ever it Was heaved over 
board.*
About the duration of ice I forgot, through 

hafte, to addare]ationofCaptain7i3»2W*s, where
by it may appear, that though wine abounds 
with very Ipirituous and nimble parts, whence 
it refills congelation far more than water, yet 
if even this liquor came once to be congealet^, 
the ice made of it may be very durable. For 
he fets down in his journal, that when he came 
to his Ihip again, he found a butt of wine, 
that had been all the winter in the upper deck, 
‘ to continue as yet all firm frozen, though it 
‘ were then the month of Afiry. {pag. 47.)

When I treated of the great proportion in 
fome pieces of ice, that were aground, inftead 
of taking notice of a great piece of ice men
tioned by Geratde Keer^ to be 52 fathom deep, 
the paflage, that was to be tranfcribed, was this 
other, hard by, which contains two examples 
of towers of ice, where the extant part reached 
upwards more than half as much as the im- 
merfed part reached downwards,
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‘ We law 
(fays he) another great piece of ice not far 
from us, lying faft in the fea, that was as 
lharpabove, as if it had been a tower; where
unto we rowed, and calling out our lead, 
we found that it lay 20 fathom faft on the 
ground under the water, and 12 fathom a- 
above the water.—We rowed to another 
piece of ice, and caft out our lead, and 
found that it lay 18 fathom deep, faft on the 
ground under the water, and i© fathom a- 
bove the water.*
That fnow lying long, and too long on 

the ground, does much conduce to the fertiliz
ing of it, is a common obfervation of our huf- 
bandmen. And Bartbolinus in his treatife of
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the ufe of Snow, brings feveral palfages out of 
authors to make it good : to which I lhall add 
the teftimony of our learned Englilh ambalfa- 
dor. Dr. Fletcher, who fpeaking of the fruit- 
fulnefs of the foil, and hally growth of many 
things in the great empire of Rtijfa, gives this 
account of it.

‘ Th IS frelh and fpeedy growth of the fpring Purchas, 
there feemeth to proceed from the benefit hh. 3. 
of the fnow, which all the winter time being 
Ipread over the whole country, as a white 
robe, and keeping it warm from the rigour 
of the froft, in the fpring-time (when the 
fun waxeth warm, and dilTolveth it into 
water) doth fo throughly drench and foak 
the ground, that it is fomewhat of a flight 
and landy mold, and then Ihineth fo hotly 
upon it again, that it draweth the herbs and 
plants forth in great plenty and variety, in 
a very Ihort time.*
As we made fome trials to difcover, whe

ther congelation would deftroy or confidera
bly alter the odours of bodies; fo we had the 
like curiofity in reference to divers other qua
lities, not only thofe, that are reputed mani
feft, as colours and taftes, the latter of which 
we fometimes found to be notably changed 
for the worfe in flelh congealed, but alfo thofe, 
that are w’ont to be called occult: and among 
the qualities of this fort, I had particularly a 
mind to try, whether the purging faculty of 
catharticks would be advanced or impaired, or 
deftroyed by congelation; and for this purpofe' 
I caufed to be expofed thereunto divers purg
ing liquors, fome of a more benign, and fome 
of a brilker nature, and that in differing forms, 
as of fyrup, decodlion, infufion, But
for want of opportunity, to try upon the bo- 
bies of animals, what change the cold had 
made in the purging liquors, it had congealed, 
I was unable to give my felf an account of the 
fuccefs of fuch experiments. Only fince, in 
fome of thefe trials I had a care to make ufe 
of cathartick liquors prepared by fermentation, 
(which way of preparing them is it felf a thing 
I elfewhere take notice of, as not unworthy to 
be profecuted;) I fhall add on this occafion, 
that fermentation is fo noble and important a 
fubjedl, that the influence of cold upon it may 
deferve a particular inquiry. And I am invited 
to think, that that influence may be very con
fiderable, partly by my having obferved (up
on a trial purpofely made) both that raifins 
and waijer, (with which I was ufed to make 
artificial wines) did not in many days, whilft 
the weather was very frofty, fo much as mani
feftly begin to ferment, though the water were 
kept fluid; and partly by my having obferved, 
that beer will continue as it were new, and be 
kept from being, as they call it, ready to drink, 
much longer than one would readily fulped, 
if very frofty weather fupervene, before it have 
quite finifhed its fermentation; infomuch, that 
an experienced perfon, of whom I afterwards 
inquired about this matter, affured me, that 
beer not duly ripe, would not fometimes in 
five or fix weeks of very frofty weather, be 
brought to be as ripe as in onfc week of warm 
and friendly weather. But we have a rtobler 
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inftance to our prefent purpofe, if that be true, 
■which I learned from an intelligent Frenchman, 
whom I confulted about this matter. For, ac
cording to this experienced perfon, the way 
to keep wine in the muft (in which ftate, its 
fweetnefs makes it defired by many) is to take 
newly exprefled juice of grapes, and having 
turned it up before it begins to work, to Jet 
down the veflels (which ought to be very care
fully clofed) to the bottom of fome deep well 
or river, for fix or eight weeks, during which 
time the liquor will be fo well lettled (if I 
may lb fpeak) in the conftitution, it has fo 
long obtained, that afterwards it may be kept 
in almoft the lame ftate, and for divers months 
continue a fweet, and not yet fermented liquor -, 
which fome, in imitation of the French and 
Latins, call in one word, Muft, And how, 
by the help of cold well applied, fome other 
juices, that are wont to work early, and to be 
thereby foon fpoiled, may be long kept from 
working, the reader may perchance learn in 
another treatife, to which fuch matters more 
properly belong.

It is known, that the fchools define cold •s, * , ,
Dy the property they afcribe to it, of congre
gating both heterogeneous and homogeneous 
things. I thought ic not amifs to attempt the 
making fome feparations in bodies by the force 
of cold. For if that hold true in thjs climate, 
which has been obferved by travellers and navi
gators in northern regions, that men may obtain 

„ from beer and wine a very ftrong fpirit, and a 
phlegm by congelation ; it leems probable, that 
in divers other liquors the waterilh part will 
begin to freeze before the more fpirituous and 
faline: and if fo, we may be aflifted to make 
divers feparations, as well by cold, as by heat, 
and dephlegm, if I may fo fpeak, fome liquors, 
as well by congelation as by diftillation. But 
I doubt, whether the ordinary frofts of this 
country can produce a degree of cold great 
enough to make fuch divifions and leparacions 
in bodies, as have been obferved in the more 
northern climates. For though having pur
pofely hung out a glafs-bottle with a quart of 
beer in it, in an exrraordLnarily lharp night, 
I found the next morning, that much the great- 
eft- part of the beer being turned into ice, there 
remained fomewhat nearer the middle, but 
nearer the bottom, an uncongealed liquor, 
which to me and others feemed ftronger than 
the beer, and was at leaft manifeftly ftronger 
than the thawed ice, which made but a. Jpirit- 
Icfs, and, as it were, but a dead drink j yet in 
Ibme other trials, my fuccefs was not fo confi
derable as fome would have expeded. For 
having put one part of high retftified fpirit of 
wine to about five or fix parts, if I mifre- 
member not, of common water, and having 
put them into a round glafs, and placed that 
in beaten ice and fait, though the mixture were 
in great part turned into ice; yet I could not 
perceive, that even two liquors fo flightly 
mingled were any thing accurately fever’d 
from one another, although once, to enable 
my felf the better to judge of it, the fpirit of 
wine I employed was beforehand deeply tinned 
with cochineal and therefore I the lefs wonder,
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that in claret wine I could not make any exadt 
feparation of the red and the colourlefs parts: 
however, I thought it not amifs to try, how 
far in fome other liquors this way of feparating 
the waterilh, and more eafily congealable part 
from the reft, would or would not fucceed. 
And I remember, that a large glafs veifel, 
wherein fpirit of vinegar was expofed to the 
cold, a confiderable part .was turned into ice, 
whofe fwimming argued it to be lighter than 
the reft of the liquor. But tliough I put fome 
of this ice in a glafs by it felf, to examine by 
its weight and tafte, when thawed, how much 
it differed from the uncongealed part of the 
fpirit, my hopes were difappointed by a mif- 
forcune, which was not repaired by my ex
pofing afterwards a fmaller quantity of fpirit 
of vinegar to the nodlurnal air j for that proved 
fo cold, that the whole was turned into ice: 
wherefore I muft referve for another opportu
nity the profecuting that experiment, as alfo 
the trying, whether a feparation of the ferous 
or the oleaginous parts of milk may be effefted. 
For though once the froft leemed to have pro
moted a feparation of cream, notwithftanding 
that the heat alfo may do it; and though ano
ther time there feemed to be another kind of 
divulfion of parts made by congelation; yet 
for want of leifure to profecute fuch trials, they 
proved not fatisfadlory, no more than did fome 
attempts of the like nature, that I made upon 
blood by freezing it. But notwithftanding 
thefe difeouragements, I refolved to try, what 
I could do upon brine. For calling to mind 
the relations mentioned in the XVth title, and 
elfewhere, which feem to argue, that in fome 
cafes the ice of the fea-water may, being thaw
ed, yield frefhiwater; and being the more in
clined to think it worth trial, by a phyfician, 
I fince happened to difcourfe with about this 
matter, who affirmed to me, that failing along 
the coaft of Germany^ he had takeh out of the 
fea ice, that being thawed, he found to af
ford good frelh water; I began to confider, 
whether we might not, by cold, free fait-water 
at fome feafons pf the year from a great deal 
of the phlegm, which it is wont to coft much 
to free it from by fire, and other means. 
For a little help towards the diminution of 
the frelli water is looked upon as fo ufeful an 
experiment, by many, that boil fait put of the 
fait fprings, that in fome countries, that are 
thought the Ikilfulleft in that trade, they make 
their fait-water fall upon great bundles of fmall 
bruffi-wood, that being thereby divided, and 
reduced to a far greater fuperficies, there may, 
in falling through, fome of the purely aqueous 
parts exhale away: wherefore, diflblvingone 
part of common fait in forty-four times its 
weight of common water, that it might be re
duced, either exaftly, or near, to the degree 
of fakntft, that has been by feveral writers ob
ferved in the water of our neiohbouring fea.s, 
and having likewife caufed another and much 
ftronger brine to be made, by putting into 
the water a lar greater propoition ol fait, (for 
fo there is in matiy of our fait fprings) weex
pofed thefe feveral folutions to the congealing 
cold of the air in frofty weather, where the laft
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lefly imagined, that in divers fucculent bodies; 
both vegetable and animal, the fap or thejuice, 
that was fo difperfed among the other parts, 
and divided into fuch minute portions, as not 
to be manifeftly enough diferiminated, might, 
by congelation, be both difeerned and fepa- 
rated from the reft. For in divers plants, I 
found the alimental juice to be congealed into 
vaft multitudes of diftintft corpufcles of ice ; 
fome of which, when the bodies were tranf
verfly cut with a fharp knife, and left a-while 
in the air, might be wiped or fcraped off from 
the fuperficies of the body, upon which it 
would after a while appear in the form of an 
efflorefcence, almoft like meal: but in others 
I took a better and quicker courfe, for by wa
rily compreffing the frozen bodies, I could 
prefently make the icy corpufcles ftart in vaft 
numbers out of their little holes ; and though 
fome of thefe were fo minute as to invite me to 
ufe a microfcope, that magnified a little, (not 
having then any of my beft at hand) yet in fome 
bodies, and efpecially in carrots and beets, the 
icy corpufcles were big enough to be diftindly 
or apart confpicuous, infomuch that I was 
not miftaken in hoping, that the figures, as 
well as fizes, (for as to the colour, it was fcarce 
difcernible in the ice, produced in fo deeply 
crimfon a root, as the beet itfelf) of thefe little 
pieces of ice, might be gueft at by the bignefs 
and fhape of the pores, that were left in the 
more ftable part, or (if I may fo call it) the 
parenchyma of the root ; though in making an , 
eftimate of thefe cavites, as well as in difeover- 
ing the order, wherein they are ranged, I 
found it ufeful to cut the frozen roots, fome
times according to their length, and fometimes 
quite crofs. For by that means there would 
appear in carrots, for example, of the larger 
fort, a great difparity in the order of the pores; 
which, when the root was divided by a plain 
parallel to the bafis, appeared placed in lines 
almoft ftrait, tending, almoft like fpokes of a 
wheel,' from the middle to the circumference. 
But if the carrot were flit from one end towards 
the other, the icy corpufcles and pores would 
feem ranged in an order, that would appear very 
differing, but which I have not now the leifure 
to defcribe; no more than what I obferved with 
a microfcope, about the ice and pores of apples, 
the tongues of animals, chips of green and 
fappy wood, £s?f. expofed to congelation. 
Only this I fhall not pretermit, that as I many 
years fiqce made (and, as I now find, too free
ly communicated) an experiment (mentioned 
long after in other papers) of freezing the eyes 
of oxen, and other animals, whereby the foft mental 
and the fluid humours of that admirable organ Philofiilt]- 
may be fo hardened, as to become tradable, 
even to unfkilful diffedors ; fo I did, on this 
occafion, apply that experiment to the brains 
of animals, which, though too foft to be eafily 
diffeded, efpecially by thofe who are not dexte
rous, may, by congelation, be made very ma
nageable by them: and befides, that in dif- 
feding the hardened brain, it fometimes feemed, 
that the knife did cut through multitudes of 
icy corpufcles (as when one cuts a frozen apple) 
the fubftance of the brain feemed alfo to the

eye

mentioned folution being too ftrongly impreg
nated with the fait, continued fome days and 
nights altogether uncongealed, but that weak
er folution, which emulated fea-water, be
ing expofed in a fhallow and wide-mouthed 
vcifcl, (that fhape being judged the moft pro
per we could procure for our defign) the large 
fuperficies, that was expofed to the air, did, 
as we expedled, afford us a cake of ice j 
which being taken off, and the reft of the li
quor expofed again to the air in the fame ef- 
lel, we obtained a fecond cake of ice; and 
taking the remaining, which feemed to be 
indifpofed enough to congelation, we found, 
that by comparing it with that, which was 
afforded us by the firft cake of ice permitted to 
thaw, there appeared a very manifeft difference 
betwixt the water, whereinto the ice was re
folved, fcarce tafting fo much as brackifh ; 
whereas the liquor, that had continued uncon
gealed, was confiderably fait in tafte. And if 
I had had the conveniency of examining myfelf . 
thefe two liquors hydroftatically, as I was fain 

■to have them examined by another, I doubt 
not but by their weight I fhould have dif
eovered precifely enough the difference be
tween them (which the perfon I employed 
found to be confiderable) and confequently 
fhould have been aflifted to make an eftimate 
of the advantage, that might be afforded by 
the operation of the cold towards freezing of 
the brine from its fuperfluous water. But 
though I had not a quantity of ice great e- 
nough to fatisfy me, whether that little brac- 
kifhnefs of tafte, I have mentioned, proceeded 
from fome faline corpufcles, that concurred to 
the conftituting of the ice itfelf, or did only 
adhere to the lower part of it, among other 
particles of the liquor, that remained unco^- 
gealed; yet perhaps it were not amifs to try, 
whether in very large, though not deep vef- 
fcls, this experiment, efpecially promoted by 
fome expedients, that pradice may fuggeft, 
may not, in fome feafons and places, be 
brought to be of fome advantage.

Whilst I was endeavouring by fome of 
the above-recited experiments, to make fome 
feparations in liquors by congelation, I thought 
fit to try, by the fame means, what feparations 
I could make in fome bodies, betwixt liquors, 
and thofe more ftable parts, among which they 
were engaged hoping, upon confiderations, 
which it were too long to enumerate, that, if 
fuch attempts fhould fucceed, they might af
ford hints of a luciferous nature, I took then 
divers vegetable fubftances of differing kinds, 
as turneps, carrots, beets, apples, and tender 
wood, frefhly cut off from growing trees ; as 
alfo divers animal fubftances, as mufculous 
flefh) livers, brains, eyes, tongues, and other 
parts, and expofed them to a very fharp cold, 
that they might be throughly frozen. Now 
one of the chief things, that I propofed to my
felf in this attempt, was, to try, how far I could 
by congelation makedifeovery of any thingabout 
the texture of animals and plants, that had not 
been taken notice of by anatomifts themfelves, 
and would fcarce otherwife be rendered vifible. 
And I eafily found, that I had not ground-
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vourto ftretch or crufh, are oftentimes proper* 
tionably thin.

And we have formerly noted, that, befides 
that eggs will be burft by having their alimen
tal juice frozen; both fhingles, and ftones them
felves may have their texture fpoiled by the 
congelation of the mineral fap, that is in ex
ceeding minute and infenfible particles dif- 
Iperfed through thofe bodies : and the viola
tion of the texture of plants, herbs, and ani
mals, by the expanfion of the aqueous and 
juicy particles, which, though they be not con
gregated, do abound in them, will be the lefs. 
wondered at, if it be remembered, that our 
former trials manifeft, that a few ounces of 
water congealed did not only burft glals and 
pewter veflels, but even the iron barrel of a 

gun.
W HiLST I was upon thefe trials, I had alfo 

a curiofity to know, whether by freezing ani
mals to death, I could difcover any fuch change 
in the qualities or ftrufture of their parts, as 
might help us to dilcover, by what means it is, 
that exceffive colds kill men in northern coun
tries, fince fuch a difeovery might probably 
be of good ufe to the people that live in thofe 
gelid regions : but having taken a young rab
bit, as the tendereft and fitteft beaft, I could 
then procure for fuch a trial, and having ex
pofed him all night to an extraordinarily bitter 
froft, without finding him otherwife mifehiefed 
by it, than that one of his legs was fwelled 
and grown ftiff, I was more inclined to refign 
over to others, than to repeat myfelf what 
feemed to be an ill-natured experiment, though 
perhaps it may have much lefs of cruelty than 
one would think, fince fome of our former ob-

eye to be fluffed with them, and the ventricles 
of it did at leaft conlpicuoufly harbour pieces 
of ice, if it were not filled up with them. And 
the manifeft difference of texture, that there is 
between ^he white and yolk of a throughly 
frozen egg, and alfo betwixt the cryftalline and 
the aqueous, and the vitreous humours of the 
eye, wherein by congelation the cryftalline alone 
lofes its tranfparency, but acquires no confpi
cuous ice, whilft the others are full of ice, and 
that diaphanous; thefe and fuch like difparities, 
I fay, may invite one to hope, that fome 
things may, by congealing of bodies, be dif
eovered about their texture, that may afford 
lagacious anatomifts improvable hints.
■ I Know not, whether it will be thought worth 
while to take notice, that neither an eye, nor a 
liver,nor a lean piece of flefh, nor alive fifh,nor 
a living frog, being frozen and put into cold 
water, was obferved to be upon i^ thawing 
cafed with ice, as frozen eggs and apples are 
wont to be ; becaufe having forgot to make 
the experiment above once, I dare not much 
rely on it. But whereas we have formerly ob
ferved, that congelation does moft commonly 
fpoil, or at leaft impair eggs, and apples, and 
flefh, and many other bodies, I think it may 
not be unworthy to be confidered, how far, 
and in what cafes we may give a mechanical 
account of this phsenomenon. For though the 
immerfion of frozen bodies in cold water be 
allowed to thaw them, with lefs prejudice,

• than if they were thawed haftily by the fire, or 
fuffered to thaw themfelves in the air; yet 
there have been complaints made, that not
withftanding this expedient feveral bodies have 
been much the worfe for having been thorough
ly frozen, now fince I have lately lhewn, that fervations have made it probable, that often- 
in many ftable bodies, the alimental juice is by 
congelation turned into ice, and have formerly 
evinced, that water and aqueous liquors are 
expanded by congelation, I fee not, why we 
may not fufpeft, that the innumerable icy cor
pufcles, into which the alimental juice is turned 
by the froft, being each of then^ expanded 
proportionably to their refpeftivc bigneffes, 
may not only prejudice the whole, by having 
their own conftitution impaired, as has been 
formerly obferved in Alicant, and other vinous 
liquors, but may, upon their expanfion, crufh 
in fome places, and diftend in others, the more 
ftable parts, in whofe cavities they were har
boured ; and thereby fo vitiate their texture, 
as to impair Ibme of their qualities, and difpofe 
the compofitum to corruption. How much 
contufion may prejudice tender bodies, and ac
celerate putrefaftion, is evident in many fruits, 
elpecially the more tender ones^ which having 
been bruifed, quickly begin to rot in thofe 
parts, that have been injured. And it is ar 
greeable to what has been formerly lhewn, to 
conceive, that in congelation there feems to 
happen an almoft innumerable multitude of 
little contufions, made by the fluid parts har
dened and expanded by froft, of the formerly 
more ftable parts every where intercepted be
tween them : and though thefe icy corpufcles 
be but fmall, yet the fides of that ftable matter, 
that feparates them, and which they endea-
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times the extinftion of lilc by cold is a more 
indolent kind of death than almoft any other. 
But in a rabbit purpofely ftrangled, and pre
fently expofed intire to a bitter cold, we found 
ice produced in fuch parts, as would have 
made us profecute the trial, had the want of 
fuch animals and of leifure not hindered us.

It is affirmed by divers eminent writers, 
and thofe modern ones too, that water impreg
nated with the faline parts of the plants, and 
afterwards frozen, will exhibit in the ice, the 
fhape of the fame plant j and the learned, but 
I fear too credulous, Gaffarel tells us, that'this 
is no rarity, being daily lhewn by on^ Monfieur 
de la Clave. But to what we have already 
publilhed in another treatife *, to lhew that* 
this experiment, as it is wont to be delivered, Tjnficcefi- 
is either untrue, or very contingent; we IhaUJiM^// 
need but to add, that, fince the experiments 
there mentioned, we did again lately try, 
what could be done with decottions, that were 
richly imbued, and highly tinged with the 
fpirituous parts of the vegetables ; but this 
ice was by no means lb figured as the patrons 
of the tradition promife : and I remember, 
that having alfo made, for curiofity fake, a lixi
vium with fixteen parts of water, and but one 
of fait of potafhes, that the mixture might be 
fure to freeze ; and having expofed the liquor 
in a thin glafs phial to an exceeding cold air, 
we found the copious ice produced to lie on 
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the top in little fticks, not unlike thofe prifma
tical bodies, wherein falt-petre is wont to rcch; 
and thofe parts of this ice, that were beneath 
the water, were Ihot in thin parallel plates, ex
ceeding numerous, but (as one of our notes ex
prefly informs us) no way in the lhape of trees, 
by whofe incineration neverthelels Polonian pot- 
aflies (as eye-wknefles, that deal in them, in
form me) are made.

Long after the making of the newly recited 
experiment, I chanced to find, that the learned 
Bartholinus in the treatife, we have often had 
occafion to take notice of, fays, ‘ * That the
* water, wherein cabbage has been decoded, 
‘ will, when frozen, reprefent a cabbage; the 
‘ vegetable Ipirits being, as he fuppofes, con-
* centrated by the cold.* How well this ex
periment may fucceed, when made in a cold 
country like his, I do not know; but not hav
ing my felf, when I firft took notice of it, the 
opportunity to try it fatisfadorily by help of a 
frofty night, all I could do, was, to take a 
good decodion of cabbage, and filtrate ic 
through cap paper, that it might be, though 
yellow, yet clear; and then by the circumpo
fition of our frigorifick mixture, wc froze this 
liquor in a thin glafs phial, but the ice did not, 
either to me or others, appear to have any 
thing in it like a cabbage, or remarkably dif
fering from other ice. And bejng afterwards

‘ befriended with two or three frofty nights, wc 
expofed a decodion of cabbage, to be con
gealed by the nodurnal air alone, without the 
help of art; but neither this way did the experi
ment fucceed well. And tho’ once a few ounces 
of the decodion being lightly frozen in a phi
al, there appeared in the thin ice, that ad
hered to the infide of the glafs, a figure not 
fovery unlike that of a cabbage-leaf, butthat the opinion, becaufe the difailTion of it belongs 
fome fuch accident may have invited,our learii- 
ed author to think, that the reprefentations of 
cabbages would conftantly appear in their 
frozen decodions; yet I was inclined to think 
this figuration rather cafual, by the curiofity 
I have had to freeze the decodions of feveral 
herbs, Ibme of them fpirituous enough, as rofe- 
mary, and penny-royal, without being able to 
find in the ice, I. obtained from them, any 
convidion of the truth of the tradition we are 
examining. And I have lately had more than 
once, by freezing fair water alone, after a cer
tain manner, ice, that feemed much more to 
exhibit the ftiapes of vegetables, than any de
codions of them, that I have made. And 
particularly I found more than once, that by 
putting hot water into a fomewhat flender cy
linder of glafs, and agitating it in a frigorifick 
mixture, confifting of beaten ice, fait, and 
water, fo that it was very Ipeedily frozen 
thereby, it was congealed into an ice much 
more regularly and prettily figured, than I 
have feen it in divers of the waters impreg
nated with the fixed faits of plants, though of 
thefe we are told fuch wonders.

Such particulars as thefe, joined with what I 
have elfewhere obferved to the fame purpofe, 
make me, I confefs, fomewhat furprized to

meet in Berigardus'i forecited difcourfe upon 
Arijlotje'^ meteors fuch a paffage as this ; Pau- 
cis notum efl., air intra glaciem cernuntar inter. Pag. 5-3.

multiformes flirpium imagines in ampulUs 
vitreis, a<iUie fuperficie tenus congelatte plenis. 
Hoc autem fit injedlo in phialas fale diverfarwn 
ftirpium, nam ubi erit fal alicujus planta 
artemifae, in fuo lixivio glades adbarens vitro 
refert ejus folia laciniofa: Jimiliter in alia phia- 
la videbuntitr folia planta., cujus fal in fuam a~ 
<iuam fuerit iiy eSius. Et ne eptis hoc fortuita 
cadereputet, in aepudflepius folutd congelatd 
eadem imagines femper occurrent., ut vel ex eo 
dixeris multiplicem fpiritum falls in principiis na.. 
turalibus effe ponendum. Thus far this author, 
who would have done well, if he had been fo 
much more lucky than other men, as to have 
performed thefe things, to aflure exprefly of 
his having done fo thofe many ingenious men, 
that much diftruft the relations of thofe chy
mifts, tha?are not of the beft fort: and it is of 
fuch fufpicious authors, that I here declare once 
for all, that I would have tlie reader underftand 
all the paflages of this book, wherein I may 
feem to fay any thing (for avoiding of tedi- 
oufnefs) indefinitely to the difparagement of 
chymifts. And in cafe he had not tried them, 
he Ihould, in gratitude to the authors of them, 
have told us, he had, what he delivers of them, 
but from others, and not have authorized the 
untried reports of writers, not always too ve
racious, by his building theories upon them. 
And as for what he immediately fubjoins, and 
leems to rely on, out of ^ercetan, (and other 
Ipagyrical writers, who polTibly had it them
felves from him) about the feminal virtues 
furvivingin the allies of burnt plants j though 
I will not here examine, or abfolutely reject

to another place; yet as to the experiment, 
whereon Berigardus and others rely, namely, 
that the lixiviums made of the alhes of plants, 
will exhibit, being congealed, the figures of 
the priftine vegetables; befides that a gene
ral conclufion, as to other plants, feems to be 
inferred from what happened in nettles only, 
I much doubt, whether that famous experi
ment it felf of the frozen lixivium of nettles 
were more than cafual, if it were not alfo af- 
lifted by an indulgent fancy. For having, af
ter divers experiments made with other fixed 
faits, purpofely repaired, for greater fecurity, 
to the notedeft chymift in England, to obtain 
from him Ibme fixed faks, very faithfully pre
pared, ahd intimating withal, that it was to 
try fuch an experiment (which he was a fa
vourer of) I did, by mingling thefe faits each 
in a diftind phial, fometimes with one, and 
fometimes with another proportion of water,^ 
and afterwards expofing them to the cofd air, 
obtain indeed divers portions of ice, but with
out any fuch figurations, as the learned Beri
gardus would have expeded; though fome of 
thele trials were made more than once, as well 
with the lixivium of nettles, as with the lees 
of other plants. So that I doubt this author is 
more fcrupulous in admitting fome important 

truths,
* Rem wre adee abfiuram exempli: JtmiUbuj illuftrabe brajpcte: aqua cm^elata tfrajpeam reprefentaf, fpiritilius vt^etallbtu 

a fri^vee cencentratis, Tho. Bartbolinus de ufu nivii, pag. 17.
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truths, in which the beft philofophers, as well 
heathen as Chriftian, agree, than in examining 
the uncertain traditions of the chymifts, whofe 
unfatisfadory way of fctting down matters of 
fadt I am induced to take notice of his imitat
ing, by finding, that in the very fame page 
(that I have newly cited) he relates another 
chymical experiment in thefe terms; Velim 
■porro oftendere mirabili experientid^ quam fint 
penetrabiks altqui fpiritus corporei: exarentur 
in charta litera^ aceto albo^ quarum nullum 
vejligium deprehendatur, claudaturque primis 
foliis crajfffimi alicttjus libri. Paretur alia char- 
ia, qua inficiatur aqua ilia fcetida^ ubi dilutum 
fuerit auripigmentumy Cf? exficcata claudatur 
pojtremis foliis ejufdem libri leviter comprefi^ 
Jlatim videbis in priori chart a literas confpicuas^ 
perinde ac Ji atramenta dubia fuijfent. Now, 
though fomething like what is here propofed 
to be done, may be performed, and other 
phsenomena of the experiment, fuch as he 
feems not to have been acquainted with, may 

Wiitbe exhibited, after the manner I have * elfe-
where particularly let down; yet he muft have 

luck, that performs it only by the direc- 
*^*°*^5 here given by our author, who by omit- 

ftrimmtal ting One of the chief ingredients, and fome re- 
jhnofifjy. quifite circumftances, appears indeed mani

feftly enough to have heard of fuch an experi
ment, but without feeming to have fufficiently 
known, what he pretends to teach, (at leaft as 
far as his bringing this experiment as a proof, 

. and the obfcure ftyle, he is wont to employ in 
the little I have yet read of his book, permits 
me to judge.)

But to return to the figurations of ice, not
withftanding fuch unfuccefsful trials about them, 
as I have been mentioning, I will not deny it 
to be polfible, that a prepoffeffed and favour
able fpeftator may think himfelf to have dis
cerned. in the ice, the figures he looked for 

of the Un- there. For fince the writing of the effay not 
long fince quoted, we have found, that feveral 
bodies, and even fea-falt, and alum, to whom 

”” nature has given their own determinate figures, 
have, when diffolved in water, concurred with 
it to exhibit an ice very oddly, as well as pret
tily, figured, (nor will I prefume to determine 
the utmoft, that a lucky obferver may fome
times meet with in this kind j) but to name at 
prefent no other arguments, the figures this 
way produced were too various and extrava
gant, not to be referred to chance, and not to 
afford inftances, how much that can perform in 
the exhibiting of fuch apparitions.

On which occafion 1 fliall add, that I re
member, I once (hewed at the Royal Society 
a glafs head, whofe infide was lined with a cer
tain fubftance, that paffed for faline, fafhioned 
into the figures of trees, as curious, as if they 
had been drawn by a limner: and yet as I pro
duced thefe figures, only by redifying com
mon oil of turpentine, from fea-falt (which felt 
I elfewherie fhew not to be necefiary) in a cer
tain degree of heat; fo by varying that degree 
of heat, I could make the afcending fteams 
fettle in other figures. Andi can eafily produce 
very pretty fhapes of trees by diftillation of 
that, which belongs not to the vegetable, but 
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the animal kingdom. And to thefe I could 
add divers other inftances of the like tendency, 
to make it ftill the more probable, that though 
oftentimes one may happen to find pretty ideas, 
or apparitions in ice; yet the like, or as fine, 
may be produced by chance. And I have 
fometimes obtained by freezing infufions, de
coctions, fpirits, folutions, and other liquors, 
as vinegar (and particularly) milk, and even 
common water, figures, that were fo pretty, 
but withal fo unconftantly produced, and fo 
eafily variable by circumftances, that as it would 
fill a book particularly to defcribe them (which 
for that reafon I hope to be excufed for de
clining) fo they would much delude him, that 
Ihould expert to find them every time the fame, 
that he had found them once.

And to intimate that by the by, to make fe
veral trials in a Ihort time, and thereby pro
duce variety of figures, it is not an ill expedi
ent to expofe the liquor one would have con
gealed, in very fhallow veffels; or, if it be put 
into other veffels, to leave it, but of very lit
tle depth. And if the veffel it felf be highly 
refrigerated, either by the cold air, or by hav
ing fait and ice applied to the outfide of it, the 
congelation may fucceed much the more nim
bly, fo that within a fhort while the feme li
quor, being divers times thawed and frozen 
again, may poffibly exhibit variety of figures. 
And the produdion of ice may be alfo much 
accelerated, by dipping into the liquor, one 
would have congealed, the convex furface of 
fome glals or other fmooth body, that will not 
imbibe water; for thereby the depth of the li
quor will be exceedingly extenuated, and how 
much fuch a thinnefs or want of depth, may 
difpofe a liquor to be fpeedily penetrated and 
congealed by the cold, may be gueffed, by 
what is above delivered in the feCtion out of 
Olearius, of the way of multiplying ice in Per- 
fia, by making water thinly diffufe it felf over 
a plate of ice, or fome other aptly figured, and 
very cold body; in confirmation whereof, I 
will add on this occafion, that I have feen a 
pair of ftairs, on which, though they were 
fituated near to three chimneys, commonly 
furnifhed with fire, almoft all the day long, 
the water, that was employed to wafh them, 
being thinly fpread with a mop, woul^ prefent
ly congeal (though they affured me it was hot, 
when it was begun to be laid on) and Cover the 
ftairs with gloffy films of ice. And I have 
likewife obferved in a very fharp night, that 
the water, which dropped down from the nofe 
of a pump, was fo well congealed, as it was 
Hiding away, that the ice thus arrefted in its 
paffage (in which it will eafily be granted that 
It fpreads it felf very thinly) had raifed a kind 
of icy pyramid of a confiderable bignefs and 
height.

I Forgot to mention in due places (and 
therefore think fit to take notice of it here) that 
when I was confidering of the ways, whereby 
it might be manifefted to thofe, that want nice 
fcales, or diftruft their fkill to ufe them, 
whence that ice comes, that appears On the 
outfide of frozen eggs put to thaw in cold 
water, I found it fomewhat difficult to pitch 

upon

    
 



352, ^he Experimental History
upon fuch a liquor as I defired. For if com
mon water be the liquor employed, it may be 
faid, that it affords the matter, whereof the 
ice in queftion is made: and if I employed li
quors, that were fpirituous or faline, it might 
be pretended, that the froft fas they fpeak) 
did indeed come out of the frozen egg, though 
the fhell did not appear cafed with ice, be
caufe as faft as the froft came to the outfide 
of the egg, it was refolved by the fpirituous 
or falinecorpufcles of the liquor: wherefore as 
an expedient, I refolved to make ufe of oil of 
turpentine, as a liquor, which I had found un- 
congealable by the greateft cold I had obferv
ed in our climate, and which yet (as may ap
pear by the third paragraph of the X Vlth title) 
was more indifpofed, than common water itfelf, 
to thaw any icy efflorefcence, that might be 
emitted by the egg. But the experiment was 
tried, without uniformity in the fuccelTes. For 
the firft time I put a frozen egg into oil of tur
pentine, I did not obferve, that any ice was 
produced on the outfide: neither was the event 
differing, when another time I put two frozen 
eggs together into a fmall veffel full of that 
oil, though to refrigerate the liquor, the vef
fel was for a while placed upon a mixture of 
fait and ice, though alfo the egg-lhells at their 
gaping cracks (produced by coi^gelation) dif
eovered, that the contained liquor was well 
frozen. I intended to profecute the experiment 
another time (wanting ice to do it then) be
caufe that once, when during the trial I was 
hindered from watching it, one of my do- 
mefticks, whom I ordered to look after it, af
fured me, that the egg, that was put to thaw 
in the oil of turpentine, had there obtained ice 
on the outfide of it; which I Ihould readily 
have believed, upon the fcore of a like obfeif- 
vation, I had made my felf, in two eggs that 
were frozen to the bottom of the veffel, where
in they had been put to thaw, were it not, 
that one or both of them had been, by a mif
take, dipt in water, before they were put into 
the above mentioned oil.

Some readers may have expefted to find, a- 
mong the examples recited of the influence of 
cold upon the air, that ftrange ftory, which is 
related by the learned Jofephus Acojia, of the 
mountains of Pariacaca, (which he feveral times 
traverfed: *) but befides that I have delivered 
a great part of it already in another treatife, I 
Was loth to fay more, till I had leifure (which 
I have not now) to difeufs the fcruples, that I 
have not fo much about the matter of faft, as 
about the caufe, which perhaps may be fome
thing befides cold. But fince I have mentioned 
this XVIIIth feftion, I will here take notice 
of what I then intended, but forgot to fet down; 
namely, that to the inftances alledged to lhew 
the coldnefs of regions not to be always pro
portionate to their greater and lefs vicinity to 
the pole, we may add a memorable one afford
ed us by a country fo well known to many of 
Us, as New England ; where, though the win
ters are fo long and bitter, as we have former
ly related out of Mr. fVood^s profpeft of that

country, (which has been confirmed to me by 
an American phyfician, that lived there yet 
that region, which is fo very much colder than 
ours, is in many places no lefs than ten or 
eleven degrees remoter from the pole>.

I Shall add to the fame XVIIIth feftion, 
that as to the experiment I there mentioned con
cerning winds, and which I alfociate with the 
teftimony of the newly named Mr. If^oodi I 
find, that the feafon of the year, and fome other 
circumftances, may vary it more than one 
would eafily have fufpedled. For though I 
faithfully recited the phsenomena, as I then 
(and that fometimes with witnefs) took notice 
of them, yet fome months after, and in other 
weather, having occafion to repeat the former 
part of that experiment, I was fomewhat fur
prized at the fuccefs. For coming to blow up
on the ball of a fealed weather glafs, which 
though in its kind very tender, might be probably 
prefumed to be lefs fo, than a thermofcope made 
with a pendulous drop of water (fuch as that, 
mentioned in the forecited paragraph) I found, 
that if I continued to blow any thing long and 
brifkly, the highly reftified Ipirit of wine 
(which circumftance I therefore name, becaufe 
poffibly the nature of that may fomewhat alter 
the cafe) would fometimes manifeftly enough 
fubfide. And in that paragraph of the i8th 
title, where I recited the experiment of the 
infrigidating winds, I Ihould more exprefly 
have taken notice of this circumftance, that 
to fatisfy my felf, that it was not the bare wind, ” 
as fuch, whofe operation upon the air included 
in the ball of a weather-glafs, made the liquor 
to afeend, we put a mark upon the height it 
ftood at, when we had a pretty while blown 
upon it; and then, without removing the bel
lows, put ice and fait about the iron pipe of it. 
By which mixture the air, that was afterwards 
blown through that pipe, was fo cooled in its 
paflage, as to make the liquor very manifeftly 
to afeend, even in a weather-glafs, where I 
did employ (as I have elfewhere declared, that 
I often do) quickfilver inftead of water, or 
fpirjt of wine. And left the vicinity of the 
frigorifick mixture Ihould be fufpefted to have 
caufed this contraftion of the included air, 
we did fometimes purpofely intermit the mov
ing of the bellows, without removing the wea
ther-glals; and though, notwithftanding that 
vicinity, the liquor would begin a little to fub
fide ; yet when ever the cold fpirits, or the cor
pufcles of.the highly refrigerated air, were, by 
the playing of the bellows anew, approached 
to, or rather brought to touch in fwarms the 
globular part of the inftrument, the mercury 
would manifeftly afeend. And fince we are 
fpeaking of weather-glaffes, I (hall on this oc
cafion fubjoin, that certain circumftances may 
alfo vary the fuccefs of another experiment 
(fomewhat of kin to that lately repeated, about 
the pendulous drop) which is briefly mentioned 
not far from the beginning of the firft prelimi
nary difcourfe. For though the common ther
mometers, that are here wont to be fold in fhops, 
have ufually the pipe of the bolt-heac^ very large 

in
* Where a wonderfully piercing, though not fenfibly violent cold, does fometimes fuddenly kill men, and yet 

preferve their bodies untainted whole years together.
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in proportion to the ball, and therefore are in 
that place faid to be weather-glaffes not nice *, 
and though on fuch inftruments in certain 
temperatures of the air (intimated by the word 
fometimes^ employed in that paffage) the air 
blown out of a pair of bellows againft fome 
part of the Included air, would not, efpecially 
at the beginning, make the air fenfibly con
tract itfelf and the liquor afeend ; though at 
the very firft and fecond blaft, the coldnefs 
of this artificial wind might be very fenfible to 
the touch (which was the thing intended to be 
taught in that paffage) yet having the curio
fity with other bellows, at another feafon of 
the year, to blow long upon the ball of a not 
common, but nice weather-glafs of my own 
making, furnilhed with a pipe, that was very 
flender, I divers times (but not always) found 
the tinifted liquor manifeftly enough to afeend, 
as if the wind, confifting of a more compreffed 
air, did, by containing a greater number of 
cold particles in the fame room, more affeCl 
the internal air, than the conta<ft of the calm 
and lax outward air did before; which difpa
rity of events has given me the defign of mak
ing further trials with differing thermofcopes, 
at other feafons of the year, to fee if I can 

• bring the matter to fome certainty, by difcover- 
ing the caufe of this contingency, in which I 
afterwards fufpeCted, that fome light degree of 
warmth or coolnels in the bellows themfelves, 
which, as being unmanifeft to the fenfe, leaped 
unheeded, might have an intereft. When I 
.was about fome of the former experiments, I 
would willingly have had an opportunity of 
trying, with a good fealed weather-glafs, 
what difference there would be, betwixt the 
cold of the nocturnal air in a frofty night, in 
places, where the air was kept calm, by being 
lheltered from the wind, not by inhabited 
buildings, but by fome wall, or other body, 
whence any warm effluviums were leaft to be 
expected ; and betwixt the cold of the fame 
air, in places, where cold winds, elpecially 
northerly or eafterly, did freely and ftrongly 
blow. But my occafions then confining me to 
a town, I had not conveniency to make any 
fecure obfervations of that nature ; and even in 
a more commodious place, unlefs it were de
termined, whether there be corpufcles properly 
and conftandy frigorifick, upon whofe account 
fome winds are fo much colder than others, 
there may arifc more fcruples about this mat
ter, than I muft now ftay to difeufs.

Th E RE is one thing more, that, it may be, 
is not impertinent to mention, before I take 
leave of the XVIIIth title: for in confirmation 
oT what is there delivered, concerning the vi
ciffitudes of thefe troublefome degrees of cold 
and heat, within the compafs of the fame na
tural day, complained of by the patriarch 
facobt and by Olearius, I fhall add, that hav- 
ing fines had opportunity to inquire about fuch 
matters of a learned phyfician, lately come 
from the Indies, he affured me, that notwith
ftanding the violent heats of the day, he ufual
ly obferved the nights to be fo very cold, that 
he was pofitive fome frigorifick fteams did, 
in the night, afeend out of the earth, and make 
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it very expedient, if not neceffary, for thofe 
Englilh, that live in the warmer parts ofy&?e- 
rica, to imitate the natives, in Ifeeping fires 
under their hammocks, or hanging-beds.

I Thought it might be a liicilerous expe
riment, in relation to an hypothefis, that might 
be propofed about cold, to try, whether, if 
two fuch liquors were provided, as by being 
mixed together, would fo far forth lofe their 
fluidity, as to obtain at leaft the confiftency of 
an unguent, this impediment, put to the for
mer confufed and greater agitation of their 
parts, would produce any fenfible degree of 
cold ; this I thought fit to try, by immerfing, 
for a competent time, the ball of a tender 
fealed weather-glals into each of the liquors 
apart, and then into the foft mixture, their 
coalition would compofe. To produce fuch a 
mixture more ways than one, it was not diffi
cult for me, by the help of fome experiments, 
I had provided to add to my Hijlory of Flui
dity and Firmnefs. But though a ftrong folu
tion of minium (or calcined lead) in fpirit of 
vinegar, or a very ftrong infufion of good 
quick-lime in water, will either of them (and 
one of them I did make ufe of, though I have 
forgotten which) coagulate a juft proportion of 
good fallad-oil (to name no other made by 
expreffion) into fuch a confiftence as I have 
been Ipeaking of; yet for want of a fealed 
thermofcope, tender enough, I cannot now 
repeat the experiment, and till I do, I dare 
not draw any experiment from it; though, if 
I much mifremember not, when I lhewed it 
an ingenious perfon, neither he nor I could 
perceivQ, that the liquors, by being deprived 
of their fluidity, had acquired any thing of 
coldnefs difcoverable by the fealed weather- 
glafs.

It is much controverted among the curious, 
whether water be capable of compreffion j and 
divers have of late inclined to the negative, 
upon obferving a want of cogency in the expe
riments, that have been brought to evince the 
affirmative. What trials and obfervations we 
long fince made about this matter, may be met 
with in fome of our other treatifes, where
fore I lhall now fubjoin, that having imagined, 
that cold might afford a hopefuller way, than ’ 
(for aught I know) any man has ufed, of bring
ing this controverfy to the decifion of an ex
periment, I made that attempt, that is men
tioned in the Xllth title; in profecution of 
which, as foon as I could procure fome, though 
but fome of the accommodations, which I long 
wanted, I made an experiment, which I lhall 
fubjoin, becaufe though it be not fo confide
rable, as with better implements I could have 
made it, yet the way I chofe, has (as I partly 
intimated elfewhere) thefe two advantages; 
that the force employed to comprefs the air, 
is both very great, and very gradually, and 
flowly applied ; and that the veffel will not, 
like thofe, that have been hitherto made ufe 
of, give any paffage through its pores to 
water, though violently compreffed.

We took then a round ball of glafs, fur
nifhed with a moderately long pipe, and hav
ing filled it with water, till the liquor reached 
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within fomelnchesof the top, it was hermetically 
fealed up, Snd then the water, by a mixture 
of beaten ice and fait, was made to freeze 
from the bottom upwards •, and that without 
breaking the glafs, the unfrozen water, by the 
expanfive endeavour of that which was freez
ing, might be impelled upwards, and fo at 
once both comprefs the air, and be preffed 
upon by it, having by this means condenfed 
the air, as far as we thought fafe to do in a glafs, 
that was not ftrong, we cropt off the fmall 
apex of the glafs, and immediately the com- 
prefl'ed air flew out with a great noife, and 
that part of the pipe which was unfilled with 
water, was filled with fmoke, that made it 
look white, and great ftore of little bubbles 
haftily afeended from the lower parts of the 
water, to the upper (where moft of them 
quickly broke) in fuch a way, as put me in 
mind of what ufually happens upon the open
ing of veffels that contained bottled beCr. 
But that, which was principally to be noted, 
was this, that befids the bubbles or froth, the 
water itfelf (at leaft fuppofing, that no little 
unheeded bubbles, that did not quite emerge, 
could fenfibly contribute to its height) immedi
ately afeended in the pipe about ’ of an inch, 
which (having carefully marked the firft and 
fecond ftations, with a diamond on the outfide 
of the glafs) it was eafy for us to meafure.

I Have elfewherepropofeda fufpicion, that 
in the attempts, that had beep till then made, 
to comprefs water, the condenfation (in cafe 
there were really any) might perchance proceed 
from the compreffion of the aerial particles, 
that I have lhewn to be wont to lie difperfed 
in the pores of common water. But though 
the confiderable expanfion of water, notwith
ftanding the breaking of the bubbles in our 
prefent experiment, feems manifeftly to argue, 
that this could be but a concurrent caufe (if it 
had any fenfible effeft at all) of our phreno- 
mena, yet I dare not abfolutely rely, even 
upon an experiment, that feems fo cogent, 
till I have fatisfied myfelf, that no fpringinefs, 
which I have fometimes fufpefted might be 
in the ice, had any intereft in the produced 

•effeft; and that the great preffure of the for
cibly condenfed air, did not make the glals it 
felf ftretch or yield. For if it were able to do fo, 
then the parts of the violently diftended glafs, 
upon the removal of the forcible preffure of 
the air (which muft ceafe upon the breaking 
of the hermetical feal) returning to their for
mer ftraitnefs below, will make the water 
afeend fomewhat higher in the pipe. But 
though I could riot procure glaffes, as well 
very thick, as conveniently lhaped, wherewith 
to examine this fufpicion, which I likewife 
would have tried by the bulk of the glals in 
water, before and after the letting out of the 
compreffed air ; yet becaufe moft readers will 
probably think fo much caution more than ne
ceffary, I lhall add, that if I had not wanted

conveniencies, and had not had milchances, 
the experiment would, in likelihood, have 
been advanded ; efpecially care being taken, 
that the air left in the pipe Ihould be well refri
gerated before its being fealed up, (as we fome
times did by ice and fait, applied in a perfo
rated box to the outfide) left part of its fpring 
Ihould depend upon an evanid degree of heat; 
upon which account the pipe ought before
hand to be drawn fo flender, that the glals 
may be melted together in a trice. For though 
for want of ftrong glaffes, and the beft fort 
of inftruments to feal up fuch with, the fuccefs 
was not ftill fb confiderable as I hoped for ; 
yet as four or five other trials, made, as well 
with another liquor, as with water, did exhi
bit a manifeft intumefcence of the liquors 
(without computing the froth produced at the 
top;) fo in the experiment lately mentioned, 
if we had judged them ftrong enough to en
dure fuch a compreffion of the included air, 
as we have often made on other occafions, the 
effeft would probably have been much more 
confiderable. For though the difference be
twixt the length of the fame water compreffed 
and uncompreffed amounted to an aqueous 
cylinder of 4 of an inch in height, yet the air, 
that made this compreffion of the water, was 
itfelf reduced but from eight inches to five j fo 
that it took up almoft half its former room, 
whereas we have fometimes reduced it to an 1 Sth 
or 20th part thereof. If I had been accommo
dated with one of my pneumatical engines, I 
fhould have tried, whether water being firft ‘ 
carefully freed from the latitant air in the ex
haufted receiver, and then compreffed after 
the manner hitherto recited, the event of the 
trial would have been confiderably varied.

I Might add, as other phenomena of our 
experiment, that when we broke off the fealed 
apex of the glafs, before the included air was 
much compreffed, there neither would be any, 
great noife made, nor any confiderable froth 
produced, at the top of the water; and that 
having had the curiofity to repeat the experi
ment in one of the fame glaffes, that had been 
already ufed and with the fame water, that had 
been already compreffed in it, we found, that 
upon the breaking off the hermetical feal the 
fecond time, the water did neverthelels afeend 
into the pipe betwixt 4 and 4 part of an inch. 
And to thefe particulars I could both add other 
circumftances, that I took notice of in the 
fame experiment, and fubjoin many other ex
periments and obfervations, but that I am al
ready tired. And though I have not found 
cold to be a fubjeft over-fruitful in expc* 
rimencs pleafing and curious, yet now I am 
grown fomewhat acquainted with it, I find it 
may fuggeft fo many other new ones, that 
fince the barrennefs of my theme will no? 
eafily put a period to this treatife, it is fit that 
now at length I fhould let my wearinels and 
want of leifure do if.
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EXAMEN of ANTIPERISTASIS,
A S

It is wont to be T AU G H T and Proved

Themistius, Carneades, Eleutherius.

Themistius.
I. < S for Antiperijiajis, the truth of it is a 

thing fo confpicuous, and fo generally
1 V acknowledged, that Icannot imagine 

what fliould make fome men deny it, except 
it be, that they find all others to confefs it. 
For though in other cafes they are wont to pre
tend experience for their quitting the received 
opinions, yet here they quit experience it felf 
for fingularity, and chufe rather to depart 
from the teftimony of their fenfes, than not to 
depart from the generality of men.

2. And to evince, that this is not faidgratis^ 
I might obferve to you, that there are no lels 
than three grand inducements, that have led 
both the vulgar and philofophers (two forts 
of men, that feldom agree in other things) 
to confent in the acknowledgement of Antipe- 
rijiajis; authority, reafon, and experience. But 
though I think fit to name them all three, yet 
dince the firft of them, by having, as I juft 
now noted, invited our adverfaries to dilfent 
from the truth, is a fomewhat unlikely medium 
to prevail on them to acknowledge it, I lhall 
infift only on the two latter ; having once de
clared, that I lay afide the firft, not as worthlels 
in it felf, but needlefs to my caufe.

3. To begin then with the arguments afford
ed us by reafon.

What can there be more agreeable to the 
wifdom and goodnefs of nature, who defigning 
the prefervation of things, is wont to be care
ful of fitting them with requifites for that pre
fervation ; than to furniffi cold and heat with 
that felf-invigorating power, which each of 
them may put forth, when it is environed with 
its contrary. For the order of the univerfe re
quiring, that cold and heat fliould refide in 
thofe bodies, that often happen to be mingled 
with one another, thofe two noble and neceC- 
fary qualities would be too often deftroyed 
in the particular fubjeds, that harboured them, 
if provident nature had not fo ordered the 
matter, that when a body, wherein either of 
them refides, happens to be furrounded by o- 
ther bodies, wherein the, contrary quality is 
predominant, the befieged quality, by retiring 
to the innermoft parts of that, which it polfefles, 
and thereby recolleding its forces, and as it 
were animating it felf to a vigorous defence, 
is intended or increafed in its degree; and fo be
comes able to refift an adverfary, that would 
otherwife eafily deftroy it.

4. To illuftrate as well as fupply this argu
ment drawn from reafon, we ftiall need but 
to fubjoin the Other afforded us by experience, 
which does almoft every day give us not only

opportunity to obferve, but caule to admire the 
effcdls of this felf-invigorating power, which, 
when occafionally exerted, we call Antiperifta- 
fis: and thefe phaenomena ought the more to 
be acquiefced in, becaufe they may fafely be 
looked upon as genuine declarations, which 
nature makes of her own accord, and not as 
confeflions extorted from her by artificial and 
compulfory experiments, when being tortured 
by inftruments and engines, as upon fb many 
racks, lhe is .forced to feem to confefs what
ever the tormentors pleafe.

5. To proceed then to the fpontaneous phe
nomena of nature I was recommending, we 
fee, that whereas in fummer the loweft and 
higheft regions of the air are made almoft un- 
fufierable to us by their heat, the cold expelled 
from the earth and water by the fun’s fcorch- 
ing beams retires to the middle region of the 
air, and there defends it felf againft the heat 
of the other two} though in the one, that qua
lity be aflifted by the almoft perpendicular re
fledion of the fun-beams, and in the other it 
be rendered very confiderable by the vaftnefs of 
the upper region of the air, and its vicinity to 
the element of fire.

And as the cold maintains itfelf in the mid
dle region, by virtue of the intenfenefs, which 
it acquires upon the account of Antiperiftafis; 
fo the lightning, that flafhes out of the clouds, 
is but a fire produced in that middle region, by 
the hot exhalations penned up, and intended 
in point of heat by the ambient cold, to a 
degree, that amounts to afcenfion.

6. But though thefe be unqueftionably the 
effeds of that exceffive coldnefs; yet we need 
not go fo far as the tops of mountains to fetch 
proofs of our dodrine, fince we may find them 
at the bottom of our wells. For though Car
neades perhaps will not, yet the earth as well 
as the air doth readily acknowledge the power 
of Antiperiftafis. And if the reafon iibove al
ledged did not evince it, our very fenfes would. 
For as in fummer, when the air about us is ful- 
try hot, we find, to our great refrelhment, 
that the air in cellars and vaults, to which the 
cold then retreats, is eminent for the oppofite 
quality; fo in winter, when the outward air 
freezes the very lakes and rivers, where their 
furfaces are expofed to it, the internal air in 
vaults and cellars in winter, which becomes the 
fanduary of heat, as in fummer it was of cold, 
is able not only to keep our bodies from freez
ing, but to put them into fweats. And not 
only wells and fprings, upon the account of 
their refting in, or coming out of the deepelt 
parts of the earth, continue fluid, whilft all 
the waters, that are contiguous to the air, are
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by the exceffive cold hardened into ice j but 
the water frefhly drawn from fuch wells feels 
warm, or at leaft tepid to a man’s hand put 
into it. And as if nature defigned men fhould 
not be able to contradid the dodlrine of An
tiperiftafis, without contradidling more than 
one of their own fenfes, fhe has taken care, 
that oftentimes the water, that is frefhly drawn 
out of the deeper forts of wells and fprings, 
fhould manifeftly, as I have feen it, fmoke, as 
if it had been but lately taken off the fire. 
And this may be faid, without a metaphor, to 
demonftrate ad oculum the reality of Anti
periftafis J there being no other caufe, to which 
this warmth can be attributed, than the retir
ing of the heat from the cold external air to 
the lower parts of the earth and water; fince 
both thefe elements themfelves being natu
rally cold, and one of them in the fupreme de
gree, the heat we are mentioning, is fo far 
from being likely to be generated in fo unfit a 
place, that, if it were not very great, it muft 
be extinguifhed there, by the coldnefs of the 
fuperiour air, and that of the inferiour parts of 
the earth.

Eleutherius. 7. That Carneades may 
have but one trouble, to anfwer the allegations 
to be made in favour of Antiperiftafis, I hope 
he will give me leave, (according to my cu
ftom of fiding with either party, as occafion 
invites me) to add to the familiar obfervations 
mentioned by Themiftius fome others, that are 
lefs obvious. For I frankly confefs to you, 
that when I confider, what intereft the un
heeded difpofitions of our own bodies may 
have in the eftimates we make of the degrees of 
cold and heat, in other bodies j I Ihould not 
Jay much weight upon the phtenomena, that 
are wont to be urged as proofs of Antiperifta
fis, if fome inftances, fomewhat lefs liablejo 
fufpicion, did not countenance the doftnne 
they are urged for. I know, that Carneades 
being wont fo to propofe his opinion about An
tiperiftafis, as only to deny, that it is clearly 
made out by the reafons or experiments, that 
are commonly produced to evince it, it were 
fomewhat improper to urge him with obferva
tions, that are not familiar, and wont to be 
imployed j but J know too, that he is not fo 
rigid an adverfary, as not to allow me to men
tion fome uncommon relations, that I learned 
from men of good credit. I lhall tell you then, 
that having purpofely inquired of ingenious 
men, that had been very deep under ground, 
fome in coal-pits, and fome in mines j one of 
them .affirmed, that, at the bottom of the 
grove (as they call it) or pit, he found it very 
hot in September. And another, that he often 
found it hot enough, to be troublefome in win
ter. And a third, (who is himfelf a great 
feeker for mines, and a mafter of confiderable 
ones) that he found it to be hot all the year 
long. And to manifeft, that fuch obfervations 
will hold even in gelid regions, I lhall repeat 
to you, what I remember I read in the voyage 
of that ingenious navigator. Captain fames j 
who, giving an account of Charleton Ifland,

Iceland itfelf, fays. (pag. 36.) That his men fauna 
it more mortifying cold to wade through the wa
ter in the beginning of June, when the fea was 
full of ice, than in December, when it was in- 
creafing. And'he adds, that which makes more 
to our prefent purpofe, and provej the other 
part of the dodrine of Antiperiftafis ; That, 
from their well, out of which they had water in 
December, they had none in July. And, to 
ftrengthen the obfervation yet further, I will 
acquaint you with a relation to this purpofe, 
not unworthy your notice: for, hearing of an 
ingenious phyfician, that lived fome years in 
and about Mofcw, I applied myfelf to him, (as 
poffibly you may have done; for, if I miftake 
not, I have feen you together) to know, whe
ther, in that frozen region, he obferved the 
cellars to be hot in winter. And his anfwer to 
that, and fome other queftions of the like na
ture I put to him, amounted in Ihort to this; 
that when I inquired, whether their fprings 
and wells were not all frozen in the winter, he 
told me, that he faw fome fprings, whofe wa
ters froze not at all near the fpring-heads, but, 
at a good diftance from thence, it began to be 
thinly cafed over with ice. He added, that his 
own well was about fix fathoms deep, between 
the furface of the earth, and that of the water, 
and that the water in it was, as I remember, 
about three or four fathoms deep j and that not 
only this well froze not all the winter, but that 
the well of his neighbour, which was but one 
fathom deep to the fuperficies of the water, 
did not freeze neither; And, to fatisfy my < 
curiofity about the fteams of this water, he told 
me, that when a bucket of water was newly 
drawn, if it were agitated, it would fmoak; 
but that, from the well itfelf, when the water 
in it was left quiet and unftirred, he did not 
perceive any Im oak to arife.

8.To all this, I ftiall add this further circum
ftance, that, having purpofely inquired, whe
ther, in the winter, he found it as hot in cel
lars at Mofcow, as it is wont to be, in that fea
fon, in cut’s ? he anfwered me, that when the 
doors and windows were carefully (hut, to hin
der the immediate commerce betwixt the in
cluded and external air, he often found, if he 
ftayed long in his cellar, it would not only de
fend him from the lharpnefs of the Ruffian 
cold, as bitter as that is wont to be in winter, 
but keep him warm enough, to be ready to 
fweat, though he laid by his furs. So that, if 
we may rely, either upon the teftilpony of ouf 
fenfes, yve muft neceflarily admit cellars to be 
warmer in winter, than in fummer, and con
fequently allow an Antiperiftafis.

Carneades. 9. Though I were not in 
hafte, I Ihould not think it neceffary to reply 
any thing elfe to the firft part of what was faid 
by Themijlius, than that, what he alledges of 
the univerfality of the opinion he maintains, 
may ferve to recommend that, which he oppo- 
fes. For the vulgar doftrinc about Antipe
riftafis being, as he urges, received and taught 
in all the fchools, the innovators, he declaims 

_ _ againft, muft have learned it there, among the
which, by his relation, feems to be as cold as. ocher Peripatetick tenents, that youth is wont 
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to be imbued with in thofeplaces; fo that it 
may rather feem the love of truth, than of fin- 
gularity, that engages them againft an opinion, 
which before was their own, as well as that of 
the generality of Icholars; and confequently, 
againft which they cannot maintain a paradox, 
that doesnot imply a retractation. But I fhall 
not profecute my anfwer to Themiftius's, pre
amble, fince Eleutherius^ whom lam chiefly 
to fpeak to, is too much a philofopher, to 
think truth lefs herfelf, for being flenderly at- being thereby actually frozen to death, 
tended or to think any men the lefs like to ' " 
be her followers, becaufe they are but few. To 
come then diredlly to the controverfy itfelf, I 
think, I need not tell one of you, that the o- 
ther miftakes my opinion about it. For I 
perceive, Eleutherius hath not quite forgotten, 
that Ihave.not been wont to deny an Antipcri- 
ftafis, as it may be, but only as it was wont to 
be, explicated. But fince Ehemijlius feems to 
be willing to have me his antagonift in this 
controverfy, and fince Eleutherius himfelf leems to keep Arijlotle from def troy ing his own opi- 
to confpire with him, I am content to aCt, for 
a while, the part, you gentlemen would have 
me take upon me, and will propofe to you part 
of what I would fay for the opinion you im
pute to me, in cafe I were really of it.

10. To comethen to the controverfy itfelf, 
though 'Themijlius has drawn his proofs for the 
Antiperiftafis of the fchools, partly from rea
fon, and partly from experience ; yet the very 
fame two topicks feem to me to afford confi-

* derations, that may juftly warrant our calling 
it in queftion.

11. And firft, if wc look upon the reafon 
of the thing, confidered abftradfedly from the 
experiments, that are pretended to evince an 
Antiperiftafis, we cannot but think, it may be 
very rational, I fay not, to doubt of it, but to 
rejed: it. For, in the firft place, according to 
the courfe of nature, one contrary ought to 
deftroy, not to corroborate, the other. -And 
next, it is a maxim among the Peripateticks 
themfelves, that natural caufes always aft as 
much as they can. And certainly, in our cafe, 
wherein we treat not of living creatures, I can
not but think the axiom phyfically demonftra- 
tive. For inanimate agents aft not by choice, 
but by a neceffary impulfe ; and, not being en
dowed with underftanding and will, cannot of 
themfelves be able to moderate or to fufpend 
their aftions. And as for what Thetnijlius ah 
ledges, that it was neceffary for the preferva- 
tion of cold and heat, that they fhould be en
dowed with fuch a power of intending them
felves, I muft freely confefs, that though, in 
living creatures, and efpecially in the bodies 
of the perfefter forts of animals, I do, in divers 
cafes, allow arguments drawn from final cau
fes ; yet where only inanimate boilies are con
cerned, I do not eafily fuffer myfelf to be pre
vailed upon, by fuch arguments. Nor is there 
any danger, that cold and heat, whofe caufes 
are fo radicated in nature, Ihould be loft out of 
the world, in cafe each parcel of matter, that 
happens to be furrounded with bodies, where
in a contrary quality is predominant, were not 
endowed with an incomprehenfible faculty of 
felf-invigoration. And nature either does not

Vol. II.

need the help of this imaginary power; or of
tentimes has recourfe unto it to very little pur
pofe : fince we fee, that thefe qualities fubfift 
in the world, and yet, de failo, fhe bottles of 
water, wine, and other liquors, that are car
ried up and down in the fummer, are regularly 
warmed by the ambient air. And in Mufcvjy., 
and other cold northern countries, men, and 
other animals, have oftentimes their vital heat 
deftroyed by the cold, that furround.s them. 

And 
I fomewhat wonder, that the followers of Ari- 

Jlotle Ihould not take notice of that famous ex
periment, which he himfelf delivers, where he 
teaches, that hot water will fooner congeal than 
cold. For, if the matter of faft were true, it 
would fufficiently manifeft, that the heat har
boured in the water is deftroyed, not invigo
rated, by the coldnefs of the air, that furrounds 
it; fo that Eheiniftius muft, I fear, on this oc
cafion, take fanftuary in my obfervation; and.

nion, with his own experiment, had beft fay, 
as I do, that it is not true. And though it is 
not to be denied, that white furrounded with 
black, or black with white, becomes thereby 
the more confpicuous ; yet it is acknowledged,. 
that there is no real increafe, or intenfion, of 
either quality, but only a comparative one, in 
reference to our fen/es, obtained by this colla
tion. Nor does a pumice-ftone grow more dry 
than it was in the fire or earth, by being tranl-' 
ferred into the air or water, and conlequently 
environed with either of thofe two fluids, 
which Ehemijiius and his fchools teach us to be 
moift elements ; neither will you exped to find 
a piece of dim glafs become really more tranf
parent, though one Ihould fet it in^a frame of' 
ebony, though that wood be fo opadous as to 
be black. And whereas it is commonly al
ledged, as a proof of the power, nature has 
given bodies, of flying their contraries, that 
drops of water falling upon a table: will ga- . 
ther themfelves into little globes, to avoid the?.-, 
contrary quality in the table, and keep them-i-t.. 
feives from being fwaJlowed up by the dry 
wood ; the caufe pretended has no intereft in 
the effect, but little drops of water, where the 
gravity is not great enough to furmount the 
adion of the ambient, fluid, if they meet with 
fmall duft upon a table, they do, as they roll 
along, gather it up, and their furfaces being 
covered with it, do not immediately touch the 
board, which elfe they would ftick to. And 
to lhew you, that the globular figurcj which 
the drops of water, and other liquors, fome
times acquire, proceeds not from their flying 
of drynefs, but either from their being every 
waypreffed, at leaft almoft equally, (forin fome 
cafes alfo they are not exadly round) by fome 
ambient fluid of a difagreeing nature, or from 
fome other caufe, differing from that the fchools 
would give -, I lhall defire you to take notice, 
that the drops of water, that fwim in oil, fo 
as to be furrounded with it, will likewife be 
globular; and yet oil is a true and moiftening 
liquor, as well as water. And the drops of 
quickfilver, though upon a table they are more 
difpofed, than water, to gather themfelves
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into a found figure; yet that they do it not as 
humid bodies, is evident* becaufe quickfilver, 
broken into drops, will have moft of them glo
bular, not only in oil, but in water. And to 
lhew you, that it is from the incongruity it 
has to certain bodies, that its drops will not 
ftick upon a table, nor upon fome other bodies, 
but gather themfelves into little fpheres, as if 
they defigned to touch the wooden plain but 
in a point j to manifeft this, I fay, we need 
but take notice, that though tlie fame drops 
will retain the fame figure on ftone or iron, 

StetheHi-y^^ they will readily adhere to gold, and lofe 
/?tfr/o/fiw-their globuloufnefs upon it, though gold be a 
W/7, Sect, far drier body than wood, which, as far as di- 

ftillation can manifeft, muft have in it a ftore 
of humid parts of feveral kinds, (I mean both 
watery and undtuous.) But this may relifti of 
a digreffion; my talk being only to examine 
the Antiperiftafis of cold and heat, concerning 
which, I think, I had very juft caufe to pro
nounce the vulgar conceit very unconfonant 
to the nature of inanimate beings. For the 
Peripateticks talk of cold and heat furrounded 
by the Oppofite quality, as if both of them had 
an underftanding, and forefight, that, in cafe 
it did not gather up its fpirits, and ftoutly play 
its part againft the oppofite, that diftreffes it, 
it muft infallibly perifh; and as, if, being con- 
fcious to its felf of having a power of felf-in- 
vigoration, at the prefence of its adverfary, it 
Were able to encourage itfelf, like the hero in 
the poet, that faid,

Nunc animis opus ejl,^nea  ̂nuncore firino.

Which indeed is to transform phyfical agents 
into moral ones.

Eleoth. 12. The validity of the Peripa
tetick argument, drawn from reafon, confider
ed abftractedly from experience, I lhall leave 
netiiifiius to dilpute out with you, at more 
leifure. And fince you well know, that the 
only arguments I alledge to countenance An
tiperiftafis, were built upon experience, as 
jiidging them either the beft, or the only good 
ones, I long to hear what you will fay to the 
examples, that have been produced of that, 
which you deny.

Carneades. 13. That, Eleutherius, 
which I have to anfwer to the examples, that 
arc urged, either by the fehools, or by you, in 
favour of Antiperiftafis, confifts of two parts. 
Eor, firft, I might lhew, that, as reafon de
clares openly againft the common opinion, lb 
there are experiments, which favour mine, and 
which may be oppofed to thofe you have al
ledged for the contrary dodrine. And, fecond- 
ly, I might reprefent, that of thofe examples, 
fome are falfe, others doubtful; and thofe, 
that are neither of thefe two, are infulEcient, or 
capable of being otherwife explicated, without 
the help of your hypothefis. But, for brevi
ty’s fake, I lhall not manage thefe two replies 
apart, but mention, as occafion lhall ferve, the 
experiments, that favour my opinion, among 
my other anfwers to what you have been plea
fed to urge on the behalf of Arijlotle.

An o/'ANTiPiERisTAsls.
14. To begin then with that grand experi

ment, which, I remember, a late champion 
for Antiperiftafis makes his leading argument 
to eftablilh it, and which is fo generally urged 
on that occafion j I mean, the heating of quick 
lime in cold water: I confefs, I cannot but 
admire the lazinefs and credulity of mankind, 
which have fo long, and generally, acquiefeed 
in what they might fo eafily have found to be 
falfe. This 1 fay, becaufe I was poffibly th< 
firft, that has had both the Curiofity and bold- 
nefs to examine fo general and conftant a 
tradition ; yet I doubt not, that you will foon 
be brought to take it, as well aS I, for as great, 
as popular, an error. For, to let you mani
feft Jy fee, how little the incalefcence of the 
quick lime needs be allowed to proceed from 
the coldnefs of the ambient water, if, inftead 
of cold water, you quench it with hot water, 
the ebullition of the liquor will not only be as 
great, as if the water were Cold, but often
times far greater. As I have fometimes, for 
curiofity, removed boiling water from the fire i 
and when the liquor had left off boiling, but 
was yet fcalding hot, I put it into a convenient 
quantity of quick-lime j and, after a while,- 
the water, which, as I faid, had ceafed from 
boiling, began to boil afrefh, with fo much 
vehemence, and fuch large and copious bub
bles, that it threatened to run over the pot, of 
which, before the effervefeence, a confiderable 
part was left unfilled. And this was no more, 
than what I might well look for, hot water 
being much fitter than cold, to pervade nim
bly the body of the lime, and haftily diffolve, 
and fet at liberty the igneous and feline parts, 
wherewith it abounds. And how much a grea
ter intereft felts may have in fuch incalefcen- 
cies, than cold, I have alfo taken pleafure to 
try, by pouring acid fpirits, and particularly 
fpirit of felt, upon good quick lime. For, by 
this means, there would be a far greater de
gree of heat excited, than if I had, inftead of 
fpirit of felt, ufed common water; and this, 
whether I imployed the Ipirit qold or hot 
For in either cafe, fo ftnall a portion, as about 
the bignefs of a walnut of lime, put into a 
fmall glafs, would, by the addition of a little 
fpirit of felt, put to it by degrees, both hifs 
and fmoak, and boil very ftirprizingly j and, 
notwithftanding the fmall quantity of the mat
ter, would conceive fo great a heat, that I 
was not able to hold the glafs in my hand. 
And to'ffiew fome friends, how little heat ex-* 
cited in quick lime by cold water proceeds 
barely from the coldnels of that liquor, I cau
fed a parcel of good lime to be beaten fmall, 
and putting one part of it intoa glals veffel, I 
drenched it plentifully with oil of turpentine, 
more than it would imbibe, and the other por
tion of the lime I likewife drenched with com
mon water: both thefe liquors having ftood 
in the fame room, that they might be reduced 
by the fame ambient air, to a like degree of 
coldnels, the event of this trial was (what I 
looked for) that the oil of turpentine,, notwith
ftanding its aftual coldnefs, and thje great fub
tiity and piercingnefs of parts, which it has irt 
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common with other chymical oils, being of an 
incongruous texture, feemed not to make any 
diflblution of the powdered lime, and did not, 
'for feveral hours, that I kept it, produce, that 
I perceived, any fenfible heat in the lime. 
Whereas, to lhew, that it was not the fault 
of the lime, that part of it, on which common 
water had been poured, did, after a little 
while, conceive lb ftrong a heat, that it broke 
a large open-mouthed glals, into whofe bottom 
it was put i and not only grew fo hot, that I 
could not endure to hold it in my hand, but 
fent out at the mouth of the glafs, though that 
Were confiderably diftant from the lime, a co
pious white fume, fo hot, that I could not 
well fuffer the holding of my hand over it. 
And, to prevent a polfible, though invalid, 
objection, which I forefaw might be drawn 
againft the experiment made with oil of tur
pentine, from the oleaginous nature of that li- 
quor, I covered a piece of the fame fort of 
quick-lime, 1 have been fpeaking of, with 
highly redified fpirit of wine: but though I 
left them together all night, yet I perceived 
not, that the liquor had at all flacked the lime, 
which continued in an entire lump, till, upon 
the fubftituting of common water, it did, as I 
remember, quickly appear to be flacked, fince 
it fell afunder into a kind of minute white 
powder, which was (Bating the colour) almoft 
like mud, and would eafily, by a little Ihak- 
ing, be difperft, like it, through the water.

EieuTherius. 15. I ingenuoufly confels 
fo you, Carneddes, that what you fay furprizes 
me } for I thought it fuperfluous to try my 
felf fo acknowledged an experiment, being 
not able to imagine, that fo many learned men, 
forfo many ages, fhould fo unanimoufly, and 
confidently, deliver a matter of fad, of which, 
if it wefe not true, the falfity could be fo eafily 
difeovered.

Carneades. 16. For my part, Elsuthe^ 
rtust I confels, I am wont to doubt of what 
they teach, that feldom or never doubt. And 
I hope you will forgive me, if, having found 
an affertion fo general and uncontrouled, of a 
falfity fo eafy to be difproved, I be inclinable to 
fufped the truth of their other inferiour tradi
tions about Antiperiftafis ; and of thefe I will 
mention the two chiefeft I have met with a- 
ihong the moderns, (for being contrived ex
periments, I prefome you will eafily believe, 
they came not from Arijlotle, nor the ancient 
fchoolmcn, that commented upon him.)

ry. The firft of thefe is the freeziiig a pot 
to a joint-ftool, by a mixture of fnow and fait, 
by the fire’s fide ; in which cafe it is pretended, 
that the fire does fo intend the Cold, as to en
able it to congeal the water, that ftagnated up
on the furface of the ftool, betwixt that and the 
bottom of the pot. But how little need there 
is of Antiperiftafis in this experiment, you may 
guefs by this, that I hive purpofely made it 
with good fuccefs in a place, in which there 
neither was, nor ever probably had been, a fire, 
the room being deftitute of a chimney. And 
this trial of mine I could confirm by divers 
other experiments of the likd nature, but that 
this ORO is fufficient-.
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12. I proceed therefore to the other ex

periment, which is delivered by very learned 
men, and for whom I have a great refpeCl: 
according to thefe, if you take a fomewhat 
large pot, and having filled it almoft with 
fnow, place in the ihiddle of the fifow a phial 
full of water} this pot being put over the fire, 
the coldnefs of the fnoW will be fo intended by 
the heat, from which it flies into the watery 
that it will turn that liquor into ice. But 
though I feveral times tried this experiment, 
yet neither in earthen, nor irt filver veflels,- 
could I ever produce the promifed ice. And 
I remember, that an eminently learned man, 
that wondered to find me fo diffident of what/ 
he laid, he knew to be true, readily under
took to convince me, by an ocular proof; but' 
with no better fuccefs, than I had had before; 
So that the argument may be plaufibly enough 
retorted upon them, that urge it.

19. And in cafe the trial fliotild fucceCd 
fome time or other, (for that it doth not ordinal 
rily, I have lhewn already) yet will tlrere bd 
no neceffity of deriving the cffeCfs from An
tiperiftafis. For though, in fuch cafes, the firtf 
would contribute to the production of the ef
fect, by haftening the diflblution of the fnow j 
yet the heat of the fire does but remotely, and 
by accident, caufe the production of ice, fined 
other agents will do the fame thing, that ard 
qualified to make a quick dilTolution of the 
fnow, whether they be hot or no; as I have 
tried, that fpirit and crude fait of nitre will 
either of them, by a due application, bring 
fnow, by diflblving it, to congeal water, 
though the Ipirit and the nitre be generally a- 
greed upon to be aClually Cold, and one, if not 
both of them, to be potentially cold to6.

20. Having thus difpatched the experi
ments, pretended to evince an Antiperiftafis, I 
muft now examine the obfervations, that ard , 
alledged to that purpofe, of which the prin
cipal, if not the ortly, arc thefe; the coldnefs 
of the middle region of the air; the increafe 
of mens ftoniachs in Winter i the generation 
of hail i and the heat and cold in cellars, and 
other fubterraneal places, when the contrary 
quality reigns in the air.

21. To begin with the firft of thefe ; I 
will not now dilpute, whether the fecond re
gion of the air have really that coldnefs, that 
is wont fo be aferibed to it 5 though our friend 
Mr. Boyle feems to doubt, whether that re
gion’s being always and every where cold, 
hath been as ftrongly proved, as aflerted* But 
pafling over that queftion, I fee no need of 
imploring the help of Antiperiftafis, to kee^ 
the fecond region of the air for the moft part 
cool. For without at all taking in the caufe 
imagined by the fchools, an obvious and fuf
ficient one may be eafily affigned. For the 
air being, as to fenfe, cold of its own na
ture, fo that when we feel it hot, it is made 
fo by fome adventitious agent j and that agent 
being for the moft part the fun, who heats the 
air chiefly, though not only, by its reflected 
beams ; their heat is fo languid, by that time 
they arrive, difperfed, at the fecond region of 
the air, that they are not able to overpower
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560 An JLxamen of Antiperistasis
its natural coldnefs, increafed perchance, by 
fome frigorifick fpirits, that may find a more 
commodious harbour there, than in other 
parts of the atmofphere. And whatever be 
the true caufe of the coldnefs in the middle re
gion of the air, I cannot but admire to find 
that coldnefs fo confidently aferibed to Anti
periftafis, by 'Themijlius and his friends the 
Ariftotelians: for, according to them, it is the 
nature of the element of air to be as well hot 
as moift, and according to the fame Peripa
teticks, both the upper region of the air al
ways, and the lower in fummer is hot j the 
former by the neighbourhood of the imaginary 
element of fire, and the latter by the reHexion 
of the fun-beams from the earth : which two 
pofitions being laid together, I would fain 
learn of any Ariftotelian, how Antiperiftafis 
comes to take place here ? For, according to 
them, thofe bodies have their cold and heat 
increafed by , Antiperiftafis, that are on both 
hands alfailed by bodies of a contrary quality, 
to that which is natural to the furrounded bo
dy; whereas the whole element of air, and 
confequently the middle region, being, as they 
would perluade us, hot, of its own nature; 
what fhadow of probability is there, that the 
higheft and loweft regions, by being hot, 
Ihould make the middle region, which is alfo 
naturally hot, intenfely and durably cold ? But 
though the objeftion is fo clear, that it needs 
not to be infilled on ; yet, becaufe it is but an 
argument ad bominem, I lhall add this, for 
their fakes, that are not in this point Pe ripate- 
ticks: that it does not appear to me, that if 
the air be naturally rather cold than hot, the 
fecond region muft owe the intenfenefs of that 
quality to an Antiperiftafis. For the ground 
of the opinion, I oppofe, being this, that both 
the firft and the third regions are confiderably 
hot, I would gladly find it proved as to the 
upper region. I confels, I have not found the 
affertion contradicted, but that as little convin
ces me, as the uncontroulednels of the tradition 
about quick-lime, that I lately confuted. It is 
true, there are two reafons alledged, to evince 
the heat of the fupreme region of the air, but 
neither of them to me feems cogent. For the 
•firft is, that the vicinity of this region to the e- 
lement of fire makes it partake a high de
gree of heat. But if we confider the diftance 
of that element, which they place contiguous 
to the orb of the moon, and how little nearer 
to it the concave part of the upper region is, 
than the convex of the middle, we may eafily 
conceive, that in two diftances, that are both 
of them fo immenfe, lb fmall a difparity cannot 
be much (if at all) more confiderable, than the 
greater nearnefs of one fide of a lheet of pa
per, held at three yards diftance from an ordi
nary fire, in comparifon of the diftance of the 
other fide of the fame paper; or than the di
ftances of a fmall wart, and of the neighbour
ing parts of the face, when a man comes with
in two or three yards of the fire. But it is not 
worth while to profecute this confideration, 
becaufe the argument againft which it is alledg- 
cd, is built upon the groundlefs fuppofition 
of the element of fire, a figment, which many

3

of themfelves do daily grow afliamed of, as 
indeed its exiftence is as little to ie difeovered 
by reafon, as perceived by fenfe. --

22. The other argument for the heat o£ 
the third region of the air is, that fiery me
teors are kindled by it. But not now to que
ftion, whether all meteors, that Chine, and there
fore pafs for fiery, are really kindled exhala
tions ; we fee, that in the lower region of the 
air, and in winter, thofe fires, which are called 
either Helena^ or Cajior and Pollux^ are gene
rated in great ftorms, and hang about the fails 
and fhrouds of fhips. Nay, do we not much 
more frequently fee, that lightning is produced 
at all feafons of the year ? for in warmer coun
tries thoufands have obferved it to thunder 
(and fo have 1 in winter) in the middle region 
of the air. And fince it is not the heat of the 
inferiour part of the air, that kindles thofe ex
halations ; and if notwithftanding the coldnefs 
of the fecond region, fiery meteors may be 
frequently generated there i I fee, no reafon, 
why the production of fuch meteors fhould ar
gue the heat of the third region of the air. 
And if that region be not hot, then it will, I 
prefume, be eafily granted, that the coldnels 
of the fecond muft very improperly be attri
buted to fuch an Antiperiftafis, as it is gene
rally aferibed to.

23. I Come next to confider that aphoriftical 
laying of Hippocrates, Ventres by erne effe cali- 
diores, together with the oblervation, whereon , 
it feems to have been grounded. I will not 
now examine, whether any arguments for the 
contrary may be drawn from the heat and 
thirft men feel in fummer, and the refrefh- 
ment they then find by drinks and fruits, and 
other aliments that are adually cold. For that, 
which I principally intended to fay, is this, 
that I much more doubt the matter of fact de
livered in the aphorifm, than that, in cafe ie 
be tnie, it may be made out without the help 
of Antiperiftafis, in the vulgar and fcholaftic 
notion of that term.

24. I Consider then firft, that the proofj 
that iswont to be brought of the greater heat of 
men’s ftomachs in winter,is, that men are wont 
to have tiien a greater appetite to their meat. 
But though I pay fo much refpeft to the great 
Hippocrates, as to allow the aphorifm in a fenfe; 
yet I admit it to be true but upon an hypo
thefis, that I do not admit to be fo. For the 
aphorifm fuppoles, that ths digeftion of meat 
in the ftomach is made by heat; and conlc- 
quently, that the ftronger digeftion, that is 
wont to be made in winter, is an argument of 
the ftpmach’s being then hotter, than at other 
fealbns of the year. But the erroneoufnefs of 
this fuppofition, I think, I need not folemnly 
prove to Eleutherius, who, I doubt not, has 
taken notice of feveral things in nature, that 
agree not with it, and particularly of the ftrong 
concoftion, that is made in the ftomachs of 
divers ravenous filhes, whole ftomachs and 
blood are yet, as I have purpofely obferved, 
fenfibly cold: but if it Ihould in fome cafes 
prove true, that there is really in men’s bodies 
a far greater heat in winter than in fummer, 
yet this would not infer an Antiperiftafis in the

fenfe.

    
 



T'he Examen of Antireristasis. 
fenfe, wherein I oppofe it. For the vital heat 
lodged in the heart, always generating out of 
the blood and juices, that continually circulate 
through that part, great ftore of fpirits and 
warm exhalations, which are wont to tranfpire 
through tlie pores of the fkin in much greater 
quantities, than, notwithftanding the affirma
tions of SanUorius, any thing but my own trials 
could have perfuaded me ; thefe warm fteams 
finding the pores of the fkin ftraitened and fhut 
up, grow more and more copious in the body, 
and thereby heat the ftomach, as well as the 
other internal parts of it ; and perhaps alfo 
the lame frigorifick corpufcles or temperature 
of the air, that produce cold in winter, may, 
by Ihutting in certain kinds of effluvia, or 
perhaps altering the motion or texture of the 
blood, reduce it to fuch a difpofition, as 
that rhe appetite lhall be increafed, as well as 
the concoftion in the ftomach promoted by 
the ftomachical menftruum, or ferment, which 
either is newly generated in winter, or more 
copioufly fupplied (by the circulating of the 
blood to the ftomach) in that feafon than 
in others. And to lhew, that a good appe
tite may be procured by agents endowed with 
very diftinft and contrary qualities ; do not 
we fee, that fpicy fauces, wine and vinegar, 
do all of them, in moft men, beget an ap
petite, though the two former be confelTedly 
hot, and the latter cold ? And fo worm
wood and juice of lemons have both of 
them frequently relieved dull and weak fto- 

«machs, though the one be confelTedly a hot 
Jimple, and the other a cold. And in Icme 
cafes, either the frigorifick corpufcles them
felves, and perhaps fome other unknown to us, 
that they may bring along with them, may fo 
follicit the ftomach, as to breed an eager ap
petite, not precifely by their being cold or hot, 
but by their peculiar nature j as we have in
ftances of fome, that in thefe parts by walking 
on the fnow, procure to themfelves a bulimia. 
And the learned Fromundus relating, how he 
himfelf, by walking along on the Ihow, was 
furprized with fuch a BsAtju-iix, takes notice, 
that the chief caufe of the fainting was in the 
ftomach •, and that he found by his own expe
rience, that that part was difeompofed, con- 
velled, and provoked to caft. To which he 
adds, (what makes much for my prefent pur
pofe) that he thinks now the chief caufe of the 
bulimia to confift in certain fteams, that do pe
culiarly affeft the ftomach, which they gnaw 
and diftend. And juft before he obferves, that 
ftraining to fetch deep coughs is a prefent re
medy in this diftemper, by difeharging the 
ftomach and lungs of thofe fnowy fpirits, which 
were either attradled in refpiration, or had 
Ibme other way infinuated themfelves in thofe 
parts : fo that befides the cold abftradtedly 
confidered, the ftomach may be peculiarly af- 
fefted by other, either attributes or concomi
tants, of the frigorifick corpufcles, that grow 
powerful in frofty weather ; with which it well 
agrees, that divershave been obferved to be fub
jed: to bulimia’s in thefe parts of the world, 
though in our warmer climates fuch men endure 
nothing near fo great a cold, nor are fo much in-
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convenienced by it,as multitudes of others, that 
in Nova Zembla^ and other gelid regions, ne
ver complained of having contrafted, even in 
the midft of winter, any fuch difeafe.

25. Another argument, that is fpecious 
enough, urged in favour of Antiperiftafis, is 
borrowed from the produdfion of hail, which 
is prefumed to be generated ift fummer only, 
not in winter j and, according to Arijlotle, and 
the fchools, is made in the loweft region of 
the air, by the cold of the falling drops of 
rain fo highly intended by the warmth it meets 
with in tlie air near the earth, as to congeal 
the water, wherein it is harboured. But though 
I freely confefs to you, that I think the gene
ration of hail difficult enough to be folidly 
explicated ; yet I fcruple not to rejedt the re
ceived doctrine about it, for feveral reafons, of 
which I will now name four.

26. For in the firft place, it is not univer- 
fally true, as is fuppofed, and the Ariftotelian 
dodrine requires, that hail falls not but in fum
mer, or very hot weather. For I have myfelf 
obferved it within this twelvemonth, to hail 
at the latter end of November, and that, when 
fome frofty days have preceded, and when the 
coldnefs of the weather was complained of. 
Nay, the longeft fhower of hail, that either I, 
or fome others, remember ourfelves to have 
ever known, I obferved to fall about a week 
before the end of January, on a night pre
ceded by a very frofty day, which itfelf was 
preceded by a fharp fit of frofty weather. And 
here I muft not pretermit this circumftance, 
that when the tedious fhower was over, there 
came to the houfe, where I then was, a maid, 
that is fervant to one of my domefticks, and 
related to her mafter, and others, how fhe 
was for a good while mifled out of the beaten 
way, where the ftorm found her, by an Ignis 
fatuus, which fhe followed, till by its paffing 
over a place, where fhe found an finpaffable 
hedge, it both fhewed her, that fhe was out 
of her way, and that it was no candle, though 
fhe had fo confidently thought it one, that fiie 
called out to the party, fhe prefumed it to be 
carried by. I will leave Themijlius to unriddle, 
how the nofturnal air could kindle a fiery me
teor by its coldnefs, and at the fame time con
geal the falling drops of water into ide by its 
warmth ; and fhall only add, that I doubt not 
but other obfervations of the like kind have 
been often made, though perhaps feldom re
corded. For within the compaft of a very 
few weeks of the ftorm, fome fervants of mine 
affirmed themfelves to have obferved it to hail 
two or three times, befides that already men
tioned.

27. Next, if Arijlotle have rightly affigned 
the caufe of hail, it is fomewhat ftrange it 
fhould not fall far more frequently in fummer, 
and efpecially in hot climates, than it does, 
confidering how. often in all probability the 
drops of rain fall cold out of the fecond region 
into the warm air of the firft. And more 
ftrange it is, that even in thofe parts of Egypt, 
where it rains frequently enough and plentirully 
(for fo Profper Alpinus, that lived long there, 
affures us it does) though not about Grand
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An Examen of Antiper istasis.562
Cairo, yet about Alexandria and Pelujium, it 
fhould never hail no more than fnow, as the 
fame learned phyfician (awitnels above excep
tion) affirms. Befides, whereas it is pretend
ed, that fnow is generated in the upper region 
of the air, and hail always in the lower •, my 
own obfervation has afforded me many inftan
ces, that feem to contradift the tradition. 
For I have obferved in I know not how many 
great grains of hail, that, befides a hard tranf
parent icy fhell, there was as it were a fnowy 
pith of a foft and white fubftance, and this 
fnowy part was moft commonly in the middle 
of the icy, which made me call it pith, but 
fometimes otherwife. And laftly, whereas the 
favourers of Antiperiftafis would have the 
drops of rain, in their defcent, to be congealed 
apart in the ambient air; not to urge, how 
little the irregular and angular figures, we of
ten meet with in hail, do countenance this 
dodrine; hail often falls in grains, too great 
by odds to be fit to comply with Arijiotle*^ 
conceit. For not to mention the grains of hail 
I have obferved my felf to be of a bignefs un- 
fuitable to this opinion, divers learned eye-wit- 
neffes have informed me of their having ob
ferved much greater than thofe I have done: 
and particularly an eminent Virtuofo of un- 
queftionable credit affirmed both to me and 
to an affembly of Virtuofi, that he had fome 
years ago, at Lyons in France, obferved a fhower 
of hail, many of whofe grain? were as big as 
ordinary tennis-balls, and which did the win
dows and tiles a mifehief anfwerable to that 
unufual bulk. And Bartbolinus affirms, that 
he himfelf obferved, in another fhower of hail, 
grains of a more unwonted fize; a fingle grain 
weighing no lefs than a whole pound. But 
though this it felf is little in comparifon of 
what I remember I have fomewhere met with in 
learned authors, yet it may abundantly fuffice to 
difprove the vulgar conceit about thegeneration 
of hail, till we meet in thele countries with fhow- 
ers of rain, whofe fingle drops prove to be of 
fuch a bignefs; which I prefume thofe, that af
cribe hail to Antiperiftafis, will not eafily fhew us,

28. I Come now to confider the laft, and 
indeed the chiefeft example, that is given of 
Antiperiftafis; namely, the coldnefs of cellars, 
and other fubterraneal vaults in fummer, and 
their heat in winter. And as the argument, 
wont to be drawn from hence, confifts of two 
parts, I will examine each of them by it felf.

29. And firft, as to the refrefhing coldnefs, 
that fubterraneal places are wont to afford us in 
fummer, I both deny, that they are then colder 
than in winter; and I fay, that though they 
were, that coldnefs would not neceffarily infer 
an Antiperiftafis.

30. We muft confider then, that in fum
mer our bodies having for many days, if not’ 
fome weeks, or perhaps months, been conftant- 
ly environed with an air, which, at that feafon 
of the year, is much hotter, than it is wont to 
be in winter, or in other feafons, our fenfes may 
eafily impofe upon us, and we may be much 
miftaken, by concluding upon their teftimony, 
that the fubterraneal air we then find fo cool, 
is really colder than it was in winter, or at the 

fpring; as they that come out of hot baths think 
theairof theadjoiningrooms very frefhand cool, 
which they found to be very warm, when 
coming out of the open air, they went through 
thofe warm rooms to the oath, and the deep- 
nefs and retirednefs of thefe fubten’aneal caves 
keep the air, they harboured, from being any 
thing near fo much affedled with the changes of 
the feafon, as the outward air that is freely expo- 
fed to the fun’s warming beams, which pierces 
with any fenfible force fo little away into the 
ground, that diggersare not wont to obferve the 
earth tobedriedanddifcoloured by them beyond 
the depth of a very few feet. And I have 
found, that in very fhallow mines not exceed
ing fix or feven yards in depth, though the 
mouth were wide, and the defcent perpendi
cular enough, the air was cool in the heat of 
fummer; fo that the free air and our bodies, 
that are always immerfed in it, being much 
warmer in fummer than at other times, and the 
fubterraneal air, by reafon of its remotenefs from 
thofe caufes of alteration, continuing ftill the 
fame, or but very little changed, it is no wonder, 
there fhould appear a d ifference as to fenfe, when 
our bodies pafs from one of them to another.

31. And fuppofing, but not yielding, that 
the air of cellars and vaults were really colder 
in fummer than in winter, that is, were dif
eovered to have a greater coldnefs, not only as 
to our fenfe of feeling, but as to weather-glaffes; 
yet why Ihould we for all that have recourfe, 
for the folution of the difficulty, to an Antipe
riftafis, which it is much harder to underftand, ' 
than to find out the caufe of the phaenomenon, 
which feems in fhort to be this; that whereas 
(which I fhall foon have occafion to manifeft) 
there are warm exhalations, that in all feafons 
are plentifully fent up by the fubterraneal heat, 
from the lower to the fuperficial parts of the 
earth, thefe fteams, that in winter are in great 
part reprelTed, or checked in their afeent, by 
the cold froft or fnow, that conftipates the fur
face of the earth, and choaks up its pores; 
thefe exhalations, I fay, that being detained in 
the ground would temper the native coldnefs 
of tfie earth and water, and confequently that 
of fprings, and of the fubterraneal air, are by 
the heat, that reigns in the outward air, called 
out at the many pores and chinks, which that 
heat opens on the furface of the ground, by 
which means the water of deep fprings and wells, 
and the fubterraneal air, being deprived of that, 
which is wont to allay their native or wonted 
coldnefs,! are left to difclofe a higher degree 
of it, and feem to have that quality increafed, 
when indeed it is but freed from the mixture 
of its contrary, that weakened it.

32. As for the heat, we find in cellars and 
vaults in winter, the folutions already given 
will be applicable to that phaenomenon alfo, 
which by this way is yet more eafy to be ac
counted for than the other. For having firft 
queftioned the matter of fadt, it will not be 
difficult to lhew, that, though it were true, it 
need not be aferibed to Antiperiftafis.

33. I Think then, that it maybe juftly 
queftioned, whether cellars in general are hot
ter in winter than they are in fummer. For as
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for the teftimony of our fenfes, upon which 
alone men are wont to conclude the affirmative, 
it may in this cafe eafily and much delude us. 
For thofe places being fheltered from the 
winds, and kept from a free communication 
with the outward air, are much lefs expofed. 
than others to the aftion of thofe agents, what
ever they be, that produce cold in the air. So 
that our bodies being conftantly Immerfed in 
the air refrigerated by the winter, and confe
quently brought nearer to the temper of that 
air, when we bring thofe bodies into cellars, the 
fubterraneal air muft feem warm to us, though 
in it felf it were unvaried as to its temper.

34. Now that many cellars are indeed colder 
in the midft of winter, than in the heat of 
fummer, though not in refpeft of our fenfes, 
yet in refpeft of other bodies, that have not the 
fame predifpofitions, I am induced to believe 
by fome experiments of mine own, purpofely 
made. And firft in a frofty evening having 
hung out in a garden two fealed weather-glaffes, 
that they might be reduced as near as could be 
to the temper of the ambient air, I brought 
one of them into a cellar, and it foon began 
manifeftly to rife, and in two or three hours 
afeended five or fix divifions, whilft the water 
in another fealed weather-glafs, that continued 
fufpended in the lame part of the garden, did 
rather a little fubfide, than at all rife, which is 
agreeable to the firft part of what I was lay
ing ; namely, that the air, harboured in cellars, 
is not fo powerfully affefted by the ordinary 
efficients of cold, as the free and external air. 
And now as to the fecond part of whal I was 

*faying, that the fubterraneal air,‘though it be 
Jefs affefted by the outward cold, may be fome
what affefted by it, inftead of growing hotter 
by Antiperiftafis ; I fhall add, that early in the 
morning in frofty weather the liquor in the 
lame weather-glafs appeared more fubfided, 
than over night, which fhews, that the external 
air did lelfen, not increafe the warmth of the 
air in the cellar. And having there placed a 
wide-mouthed glafs of oil, which in thawing 
weather remained all night fluid as before, the 
fame liquor, the very next night, which was 
a bitter froft, was fo far frozen and congealed, 
as to fink in other oil, and keep its furface ex- 
aftly, though the glafs were inclined and turned 
upfide down. And profecuting my trial, I 
found, that in a lharp froft, and great fnow, 
the liquor, that on the Thurfday night was be
neath the fourth knub or mark of divifion, a 
fudden thaw coming with a fouth wind, the 
next morning in the fame cellar the liquor was 
afeended to the eighth mark. And continuing 
the weather-glafs in the fame cellar for a good 
while, to watch its alterations every night and 
morning, I remember I met with, andregiftered 
more obfervations, that confirmed me in my 
opinion, though it is fo long ago, that I have 
forgot the particular circumftances. And after 
thefe trials meeting with a learned Polander, I 
did, without declaring my opinion, inquire of 
him, whether in his country he had at any time 
obferved beer to freeze in cellars in frofty wea
ther; to which he anfwered, that in the cold
eft winters, if the beer, were fmall, the barrels
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would oftentimes be frozen, but hot If it were 
ftrong. But I need not have recourfe to fo
reign teftimony, having my felf obferved here 
in England., more than one barrel of beer to be' 
frozen in the cellar in exceeding cold v/eacher. 
Infomuch that one of the barrels being full, and 
the liquor expanded by freezing, was tot ced 
out at certain chinks, which feem to have been 
made by that expanfive force, and the liquor 
fo ejefted, adhered in a confiderable lump to 
the outfide of the veffel; and yet this cellar 
had its windows carefully Ihut, and nor. only was 
near a kitchen, where fire wasconftantly kept, 
but, which was more confiderable, it had this 
principalmarkof being a good cellar, that in the 
heatof fummer it ufed to afford me drink fuffici
ently cool. And now to requite Eleuthsrius 
with the teftimony of that very perfon, phyfi
cian to the Ruffian emperor, whofe authority 
he lately alledged againft me, I fhall tonfefs, 
that as he fufpedts I had conference with this 
dodor, and when I diligently enquired of him, 
whether their cellars at IvLifcow were really very 
cold in fummer, he anfwered me, that they 
were not, and that they had diftinft cellars for 
fummer and for winter; that their fmall beer 
would quickly grow four in their cellars in 
fummer, if their veffels were not kept in fnow; 
that therefore their way was to make at the 
bottom of their fummer cellars (to which be
longed a well, to receive the water dropping 
from the melted fnow) a deep layer of fnow, 
on which they afterwards caft a convenient 
quantity of water, that the whole mafs might 
be turned into a kind of ice. In this fnow 
they keep their eafks, making fometimes a 
layer of fnow, and a layer of cafk, and dig
ging out their veffels, as they had occafion to 
ufe them. By all which it may appear, how 
groundlefly it is univerfally affirmed of cellars, 
that as they feem to the fenfe, fo they really 
are hotter in winter than in fummer.

35. But if it Ihould happen, (as in fome 
places it is not impoffible, but that it may) 
that fome vaults and cellars are really warmer 
in fummer than in winter; yet I fee not, why 
this fhould reduce us to the acknowledgement 
of an Antiperiftafis; for neither could the ef
feft be made out by that, nor would there be 
any neceffity to have recourfe to it.

36. And firft I might content my felf to 
repeat, what I have formerly faid, to fhew the 
incongruity of Antiperiftafis in general to na
ture’s ways of afting. And I might add, that 
to imagine with fome late Peripateticks, (whom 
all their reverence to Arijlotle has not fo far 
blinded, as not to let them fee the unreafona- 
blenefs of his conceit) that in winter the warmth 
of the ambient air retreats into cellars and 
vaults to fhun its contrary, is to make meer 
accidents, or at beft inanimate agents, aft with 
knowledge and defign. But I will rather re- 
prefent, that, though Antiperiftafis were in
telligible, it were improper to alledge it in our 
cafe. For to invigorate the warmth of the air 
by the cold, the air muft, according to them, 
be environed with other cold bodies, and the 
heat muft retire it felf as far as it can from 
them. And accordingly it is obferved, that
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in winter the deepeft cellars are warmeft ; but 
in the cafe before us the fubterraneal air, 
though above, it have the cold that reigns in 
winter yet beneath, the fubterraneal heat 
makes the earth very warm. This I fhall not 
wonder, if you look upon, as new and para
doxical ; and therefore I fhall apply myfelf to 
the proof of it, and to convince you, I fhall 
not imploy the obfervations of chymifts and 
mineralifts, for fear you fhould fufpeft them 
of ignorance or defign ; but I will ufe only the 
authority of a learned phyfician, who, I 
think, was alfo a profeffor of mathematicks, 
who, in but too many points, is a ftout Peri
patetick, and w’ho, above all this, profeffes 
himfelf to be an eye-witnefs of what he relates. 
This author then informs us, that about the 
year 1615, he had a curiofity to vifit the 
mines of Hungary, and particularly to go down 
into the deep golden mine at Cremnitz ; and 
that after he had defeended fourfcore or a hun
dred fathoms, he found it exceflively hot, 
though he had but a flight linen garment on ; 
and though he be a maintainer of Antiperifta
fis, yet he affirms, that not only the overfeer and 
workmen of that mine, but alfo thofe of divers 
other mines, unanimoufly affured him, that that 
lower region of the earth was all the year long 
very hot, and as well in winter, as he found 
it in fummer. So that it feems, in winter the 
heat of the fubterraneous parts lefs remote from 
the fuperficies, cannot be intended by the cold
nefs of the more internal parts of the earth, 
thole parts being themfelves not always cold, 
but always hot.

Fi.eutherius. 37. But you may, Car- 
neades, remember, that this very author tells 
you *, that he found the fupreme region of the 
earth, as he calls it, which is that next the air, 
exceedingly cold, both as he went down into 
the mine, and as he came up again, and that 
he afcribes that coldnefs to Antiperiftafis.

Carneades. 38. Right, but you may 
remember too, that he relates f, that it was in 
July, and in very hot weather, that he went 
ilown into the mine, and that, to avoid fouling 
his clothes, he put them off, and exchanged 
them for a light loofe linen garment, fuch as the 
diggers wore; and this himfelf mentions, as 
that which much increafed the coldnefs he felt. 
So that if, befides this, we confider, that he 
defeended into a cooler place, with a body al
ready affefted with the great heat which he 
elfewhere takes notice, that that feafon had gi
ven the outward air, and perhaps much heated 
by riding or walking to the mine, we fhall not 
wonder, that he found the change very fen
fible as he went down. And we fhalllefs won
der, that he found the upper region of the 
earth, as he calls it, more cold, when he came 
up again ; fince, befides the toil of going to 
and fro, and afcending through narrow, low, 
and difficult paffages, he came out of a place
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exceffively hot; infomuch that he tells us, that 
the overfeer of the mine would not go back 
with him the fame way he came, but took a 
far fhorter, though it were a more dangerous 
way, caufing himfelf to be drawn up in a per
pendicular grove ; and rendering this reafon, 
that it was very unhealthy, when one comes 
out of a place, where the diggers work naked, 
and where one is even melting into fweat, to 
make any long ftay in the fuperiour region of 
the earth. So that befides that this author, al- 
tho’ he maintains Antiperiftafis, yet he allows 
this upper region to be hot in winter, as well 
as cold in fummer; and confequently, that in 
winter it has not a cold region beneath, as well 
as above it: which is enough to vindicate the 
thing, for which I firft alledged his teftimony. 
Befides this, I fay, to me, who, though I wil
lingly thank him for his narrative, am much 
more fwayed by what he relates, than by what 
he thinks -, the matter of faft feems very fa
vourable to my opinion: for you fee, that I can 
juftly refer the cold he felt near the furface of 
the earth, to the deception of his fenfe, but the 
heat he felt within the bowels of the earth can
not be referred to the fame caufe; fince he 
tells us, that at the top of that great and per
pendicular grove, by which the mine-mafter 
was drawn up, there afeended a plentiful fmoke, 
that was, even above the mouth of it, felt 
aftually hot: and, befides his own confeffion, 
that the deep parts of the mine were more_t 
feemingly hot, I can draw further proofs 
thefe two circumftances, that I have 
where met with, in his narrative; the 
that on the furface of the earth, it was then 
ceffively hot; another, that the |] fmoke, whi 
notwithftanding this heat, appeared hot, ha 
in its afeent paffed through four or five hun 
dred foot of a cold region of the earth, where 
by it may well be fuppofed, to have been 
much infrigidated. To thefe relations of the 
learned Morinus, I will add, that the archbi- 
fliop of Upfal affirms **,that in the year 1528, 
being in Poland, he went to vifit thofe deep 
mountains, (as he terms them) whence they 
dig folid fait, and having defeended fifty lad
ders, found, in the deeper places, that the 
workmen were naked, becaufe of the heat. So 
that fuppofing the time of the year not to be 
confiderable in this cafe, it feems by this 
relation, that, provided a man defcends low 
enough into the bowels of the earth, he will 
find it very hot, even in places that want 
thofe metals, or marchafites, or other like 
mineral fubftances, by the aftion of faline 
liquors, or exhalations, upon which you, Eleu
therius, have, I remember, fometimes fuf- 
pefted, that the heat obferved in mines may be 
produced.

39. I HAVE hitherto lhewn, that ths heat 
of cellars and vaults in winter has been very 
improperly, and now' I come to lhew, that it 

has 
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has been as unnecefTarily aferibed to Antiperi
ftafis. For as the air of thofe places is pro- 
tedted from the greateft part of the adventiti
ous coldnels, that reigns in the outward air, fo 
the fubterjaneal air has a pofitive caufe of heat 
in winter, that it has not in fummer. For, 
as I formerly took notice, in fummer the pores 
of the earth, being dilated and opened by 
heat, the warm exhalations, that were wont 
to be mingled with moift vapours in the bowels 
of the earth, are called out, and exhaled away. 
For as in the winter, the furface of the earth 
being hardened by froft, or the pores of it 
choaked up, or at leaft much obftrudled, the 
hot fteams, that, as I lately proved by our 
French author’s teftimony (to which I could 
add that of eminent chymifts and mineralifts) 
do continually, and copioufly enough afeend 
from the warm region, or lower parts of the 
earth, are in great part detained and impri- 
foned in cellars, and other fubterraneal cavities, 
where confequently they produce fiich a heat, 
as to thofe, that come out of the cold air, may 
be very fenfible. And the rather, becaufe 
whilft men, by the coldnels of the feafon, are 
more than ordinarily careful, to ftop up the 
paffages, at which the external air may get in, 
they do, though defignlefly, ftop up the vents, 
at which the fubterraneous exhalations might 
get out. And to lhew you, that this laft cir
cumftance is not impertinently taken notice of, 
I lhall tell you, that a very grave author hav
ing occafion to mention cellars, relates it, as a 
^raiftice in divers houfes of a town, where ho 
pad been, to keep vents in their deep cellars, 
which in the fummer were from time to time 
opened, partly to keep the places fweet and 
wholelbme, and partly to let out the warm ex
halations, that would elfe hinder their liquors 
from keeping lb frelh, and well. And thefe 
fteams were affirmed to have been feveral times 
taken notice of, to afeend vifibly into the free 
air like a fmoke j which feveral phasnomena, 
and particularly what I formerly related of the 
hot fumes, that manifeftly afeended out of the 
great grove in the Hungarian mine, may keep 
us from thinking incredible.

40. And now, by what I have hitherto dif- 
courfed, I have made way for the folution of a 
phrenomenon, that is wont to be much urged 
in favour of Antiperiftafis; namely, the fmoak- 
ing of water, that is drawn in frofty weather 
out of deep wells and Iprings.

41. But, firft, I muft advertife you, that it is 
improperly enough, that fome urge for Antiperi
ftafis fuch examples, as the ftrange fpring near 
the temple of Jupiter Atnmon, which Lucretius 
and others have obferved to have been ex
ceeding cold in the day-time, and as hot at 
night: for, not now to examine, whether this 
ftory be not fabulous, or might not be aferibed 
to fome crafty trick of the idolatrous priefts, 
that had a mind to impofe upon Alexander, 
as well as others, and procure an admiration 
to the place; I confider, that this, and other 
the like cafes, fuch as are the fprings mentioned

Vol. II.
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in the iflands of Maldivia, by (a French
author, that was fhipwrecked, and lived long 
in thofe parts) muft be referred to the peculiar 
nature of the fprings, or fome other hidden 
caufe: fince, if the water of them were but or
dinary, and the phasnomena were the effects 
of Antiperiftafis, it might juftly be expected, 
that the like fliould happen in all fprings, or 
at leaft in very many, which, that it does not, 
common experience ftiews us. And I would 
fay, that this might be the cafe of the Ipring, 
you mention out of Captain James's voyage, 
(pag. 63.) but that befides, that he does not 
fay exprefly, that it was frozen in July^ but 
only, tliat then it afforded him no water, 
which might happen upon divers other ac-^ 
counts: and befides, that it is manifeft, that 
in far hotter countries, where the exceffive 
heat of the air might more intend the fubter
raneal cold, if Antiperiftafis could do it, there 
is no talk of any fuch degree of cold in fum
mer, as to freeze the fprings ; befides this, I 
fay, there feems to be, through fome miftake 
or other, a contradiffion in the relation itfelf, 
fince in the fame voyage, fpeaking of the fame 
month of December, he exprefly fays, that 
their well was then frozen up; fo, (pag. 58.) 
that dig as deep as they could, they could come by no 
•uoater. And he complains, on that occafion, of 
the unwholefomenefsofmelted fiiow-water. It is 
true, that he foon after mentions a fpring, that 
he found under a hill’s fide, which did not fo 
freeze, (pag. 59.) but that he could break the 
ice and come to it; but by his very fending far 
from his houfe to the fpring, it appears to have 
been a confequence, and therefore a proof, of 
the ufeleffiiefs of his well in December; as his 
affirmation, that it continued all the year fo, 
as to be ferviceable, when the ice was broken, 
fliews, that the Antiperiftafis did not freeze ic 
up in fummer. And having cleared myfelf of 
fuch a teftimony of this ingenious navigator, 
as would appear very illuftrious, if there had 
been no miftake about it, I fhall not fcruple 
to add, that the late publifher of the Latin 
defcription of Denmark and Norway informs 
us, that in or near that little Danifh ifland 
Ilueena, wherein the famous 'Tycho built his 
Urani-Burgum, there is one fpring among ma- ■ 
ny ordinary ones, that even in the coldeft win
ter is never frqzen; which, fubjoins my author, 
does in thefe regions exceeding rarely happen 
to be found. Olaus Magnus *alfo relates, that 
in another part of the King of Denmark's do
minions, namely near Nidrojta, one of the 
chief cities of Norway, there is a lake, that 
even in that northern region never freezes. 
And the learned Jofephus Acojla mentions -f, 
that among a very great number of hot fprings 
to be met with in Peru, At the baths, which 
they call the baths of Ingua, there is a courfe of 
water, which comes forth all hot and, boiling and 
joining unto it there is another, whofe water 
is as cold as ice. He adds. That the Ingua (or 
the Peruvian emperor) was accujlomed to tem~ 
per the one with the other, and that it is a won-
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dcrful thhig to fee fprings of fo contrary quali
ties, fo near one to another. Thefe relations, 
as I was faying, I . fcruple not to mention, 
though at fl'al fight they may feem to disfa
vour my caufe. For by thefe and fome others 
it may appear, that fprings may obtain very 
peculia: and ftrange qualities, from the nature 
of the places -. hence they come, or through 
which they pafs, or from fome other caufes, 
that are as hidden from us, as the originals of 
thefe rare waters. And this being once proved, 
w'ho knows what intereft fuch caufes, as we 
are ftrangers to, may have in fome phaenome- 
na, that are wont to be wholly alcribed to the 
heat and cold of the fuperficial part of the 
ground, and what influence they have upon 
many other fprings (befides thofe above-men
tioned) fome of which, that are very deep, 
may rile from the warm region of the earth, 
where they may be affefted by the place, as 
both thefe and others may be by mineral juices 
and fteams, (fuch, perhaps, as we know no
thing of) though we well know, that fome of 
them, that are faline, without being at all fen
fibly hot, will powerfully refift congelation.

42. But having hinted thus much on this 
occafion, I fhall now proceed to confider the 
fmoking of waters drawn from deep pla
ces in frofty weather; and fhew, that it does 
not neceffarily conclude fuel) water to be 
warmer in winter, fince that effeft may pro
ceed not from the greater warmth of the wa
ter in fuch weather, but from the greater cold
nefs of the air. For we may take notice, that 
a man’s breath in fummer, or in mild winter 
weather, becomes very vifible, the cold ambi
entair nimbly condenfing the fuliginous fteams, 
which are difeharged by the lungs, and which 
in warmer weather are readily diffufed in im
perceptible particles through the air. And I 
have obferved, upon the opening of iffues in 
fome men’s arms, that though no fmoke be vi
fible in fummer, it will be very confpicuous in 
exceeding fharp weather; though men’s arms, 
at leaft the external parts of them, feem to 
have lefs heat in frofty weather, than in fum
mer ; fince in the former of thofe feafons, they 
are wont to be manifeftly more flender, the 
flefhy parts and juices being condenfed by the 
coldnels of the air. And though the infenfible 
tranfpirations, that continually exhale from all 
the parts of our bodies, are not wont to be vi
fible here, even in winter; yet in extremely 
cold countries, as Nova Zembla, or Charleton 
Ifland, thofe effluvia have been obferved, not 
only to be thickened, but to be turned into ice 
itfelf, fometimes within the feamen’s flioes. 
And here in England, having not long fince 
imployed a labouring man to dig a deep hole 
in very frofty weather, two fervants of mine, 
that flood by to fee him work, did both of 
them affure me, when they returned, that the 
fteams of his heated body were frozen upon 
the outfide of his waiflcoat, which, one of 
them, whilft the other was about to give me 
notice of it, inconfiderately wiped off.

43. And fince we f e, how faft the water in 
ponds and ditches waftes and decreafes in 
fummer, there is no caufe to doubt, but that

I

it dots then continually emit exlialations, as 
well, if not much more plentifully, than in 
winter: which may be manifeftly confirmed 
by this, that in the fummer one fhall often fee, 
in the mornings or evenings, the face of tiie 
water covered with a mift or fmoke,' that rifts 
out of it. And I have fometimes taken plea
fure to fee this aggregate of exhalations ho
ver over the water, and make, as it were, an
other river of a lighter liquor, that conformed 
itfelf, for a confiderable way, to the breadth 
and windings of the ftream, whence it pro
ceeded. And I think it will be eafily granted, 
that the water in fummer-time is at leaft as 
warm at noon, when fuch exhalations are not 
vifible, as in the morning when they are, though 
the air be colder at this part of the day, than at 
that; which obfervation gives us the true rea
fon of the phaenomenon.

44. And though, notwithftanding all this, 
it were made to^appear, that in fomecales, the 
fmoking water of fprings may be really war
mer in winter than in fummer; yet a fuffic.ent 
reafon of the phaenomenon may be fetched 
from what I have already delivered about the 
detention of the warm fubterraneal vapours bv 
the froft, and fnow, and rain, that make the 
earth lefs perfpirable in winter.

45. And becaufe I know Themijlius will 
look upon a thing fo difagreeable to the vul
gar opinion, of the coldnefs of the whql 
ment of earth, as a paradox ; I will t 
opportunity to add a further confirma 
what I have been faying.
46.And firft, that therearife copious and 

fteams from the lower parts of the earth, 
be proved, not only by what I have ake 
mentioned, touching the Hungarian min 
but by the common complaint of diggers 
moft, though not in all deep mines, that the 
are oftentimes troubled, and fometimes en 
dangered by fudden damps, which do frequent
ly fo fluff up and thicken the fubterraneal air, 
that they make it not only unfit for refpira
tion, but able to extinguifh the lamps and 
candles, that fhe miners ufe, to give them 
light to work by. And I remember, that I 
have vifited mines, where having enquired of 
the diners, whether thofe hot exhalations, that 
compofe their damps, did not fometimes actu
ally take fire within the bowels of the earth ? 
I was anfwered, that in fome of their pits (and 
particularly in one, that they fhewed me) though 
not in all, they did ; infomuch that the extta- 
lation fiiddenly kindling, would make a re
port at the mouth of the pit like a mufquet, or 
a fmall piece of ordnance, and the flame would 
aftually burn off the hair, and fcorch the lk:n> 
of thofe workmen, that did not feafona'olv ger. 
out of the pit, when the exhalation appeared 
to be near in afeenfion, or did not nimbly fall 
down flat with their faces to the ground, till 
the flame was gone out. And one of thefe 
workmen, that I afked, affirmed himfelf re 
have been feveral times, to his no fmall trouble, 
fo burned, and that (if I much mifrcmcmber 
not) twice in one day. And it feems to me 
as well as to Morinus very probable, that thofe 
great quantities of rain and fnow, and ftorms, 

and

    
 



by flighting thefe fore-runners of ftorms, were

afts upon the ground but during the day-time, 
which is very fliort, (whereas thofe meteors are 
generated indifferently at all hours of the day 
and night;) and the Iky is oftentimes, for many 
days together, quite overcaft with clouds, and, 
the furface of the ground fo conftipated with 
froff, that it will fometimes freeze even in the 
fun-fliifte : fo that it is not near fo likely, that 
the heat of the fun, in the midft of all thefe 
difadvantages, fhould be able to elevate fo 
great a plenty of exhalations and vapours, as 
are requifite to compofe the rain, and fnow, 
and ftorms, that fometimes laft almoft all the 
winter, as that they fhould be fupplied by fubter
raneal fteams copioufly fent up from the heat, 
that continually reigns in the lower parts of 
the earth, and by traverfing the fea, and at 
other vents, get up into the air.

47. T o make out this, my formerly quoted 
French author (P. m. 136.) relates a very me
morable thing, that was told him by the mafters 
of thofe mines in Hungary^ (which are at leaft 
as deep as any that I remember I have feen 
or read of;) namely, that the miners were able 
certainly to foretel fooner than any other mortals, 
the tempefts and fudden mutations, that were 
to happen in the air. For when they perceived 
by the burning blue of their lights, find by 
lothcr manifeft figns, that they could eafily take 
notice of in their grooves, that ftore of the 
tempeftuous damp (if I may fo call it) was 
afcending from the lower parts of the earth, 
though the fky above were clear, and the air 
calm ; yet they could alTuredly foretel the ap
proach of a ftorm, or fome other great alte
ration in the air, which would accordingly en- 
fue within no very long time after. And to 
confirm this narrative, I fliall add, not only 
that it is agreeable to what I lately told you 
was affirmed to me by other mine-men, buf 
that having enquired of a very ingenious phy
fician, who lived many years in Cornwall, (a 
country you know famous for tin-mines, fome 
of which are infamous for the damps that in- 
feft them) he told me, that divers of the ex
perienced filhermen affured him, that often
times they did perceive fifties Ihining in the 
night, fometimes in one place, fometimes in 
another, which was fuppoled to be kindled by 
the fulphureous and other fubterraneous exhala
tions ; and that, when they perceived thofe fires, 
(elpecially if any number appeared in feveral 
places) thole, that were well acquainted with 
the coaft, would not continue long out at fea, 
but rather quit an opportunity of catching fifti, 
than not make feafonably to the Ihore ; hav-
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and (perhaps) fome other meteors; that are ing often obferved, and particularly this laft 
taken notice of in winter, may rather confift year, that bold and unexperienced mariners, 
of thefe fubterraneal fteams, than the vapours 
and exhalations attracted by the fun, (or at leaft in few hours Ihipwrecked by them.
may as much confift of the former, asthelat-. 48. To this I lhall add, what happened 
ter.) For* his heat is then very languid, and fome years fince, upon the Irifh coaft, near a 

ftrong fortrefs, called Duncannon, where divers 
of the Ihips royal of England lying at anchor, 
in a place where they apprehended no danger 
from the wind, there feemed fuddenly to 
afeend out of the water, not far from them, a 
black cloud, in lhape and bignefs not much un
like a barrel; which mounting upwards, was not 
long after followed, as the moft experienced 
pilot foretold, with fo hideous a ftorm, as 
forced thofe Ihips to go to fea again, and had 
like to have caft them away in it. And this 
account was both written by the principal of
ficers of the fquadron to their lupe. iours in' 
England, and given, foon after it happened, 
by the chief of thofe eye-witneffes (and parti
cularly by the pilot) to a very near kinfman of 
mine (well verfed in maritime affairs) that com
manded the land-forces in thofe parts, as a 
truth no lefs known than memorable.

49. And on occafion of what I was faying, 
about the eruption of hot fteams, in feveral 
parts of the earth; I now call to mind fome^ 
thing, that I have met with in a very fmall, but 
curious differtation. De admirandis Hungaritt 
aquis ; whofe anonymous author I gather, from 
fome paffages in the tradl itfelf, to have been 
a nobleman, governour of Saros, and fome 
other places in Hungary, and to have written 
this dilcourfe, both for, and to that inquifitive 
German Baron, Sigifmundus Liber, famous for 
the account he gave the world of the embaffy, 
whereon he was fent by the German to the 
Ruffian emperor. This anonymou§, but noble 
writer, tells us then, that in that p^rtof Pliin- 
gary, which he calls * Comitatus ZoUenfis, there 
is a gaping piece of ground, which does emit 
fpeh mortal expirations, that they fuffocate, 
not only cats and dogs, purpofely held at the 
end of long poles over the cleft, but kill even 
birds, that attempt to fly over it. And in o- 
ther places of the fame tradt, I have met with 
many other relations, which if I had time to 
make a particular mention of, would much 
countenance what I have been lately faying : 
but though I pretermit feveral other inftances, 
I cannot but take efpecial notice of onp, whicli 
(together with what I lately mentioned to have 
happened near Duncannon) may make it pro
bable, that not only under the furface of the 
dry ground, but in that part of the terreftrial 
globe, that is covered with water, there may 
arife fteams, (and confequently exhalations) 
adtually, and that confiderably hot. For in 
one -f- place he takes notice, that, not far from 
the well-known city of Buda, there is a hot 
Ipring (which they call Purgatory) which the 

w'aters
• veri) in amitatum Ztlienfem, dum atjuat ferfiqaimiir, ventiim ejl, non fojjiim frieterire hiatxm terr^ iifJem in locis 

famojum ab fejiilentts txpiratianes, quihus aves fuferwlantes, qii<evlt alin animafitia extin^ui caajlat, munifejla earum 
ex^rimento, qui, &c. Pag. 74

f Jbidem eJi fub dia fons calidiarum Cteteris tsm^lior, quern Pstrgatarium 'voen’oere, ea nitn'rum ratiane, quad, quemesdma- 
dum froditum ef in fur^e:;aria fccnas nacentium fra noxarum Kcde, alias ecerbiares, alias mitioros, ita qutedam infant aqua 
hoc infante diferisnina, nans qua in eum d Dsmubii rifd aditus eji, Jubjrigida frisoum, max tefida, qua in euni fenetraris 
altius hoc magis calet. Jn recejfa 'vert interiare tam e^ calida, at Jerri non fo^. EJi etiam is cator baud dubie aqu£ buiut 
frofrius; nam alia, qua dixi, temf eramenta 'verijhnile eJi d Lmuiia accedere, qtd crefidinem hujus fontis lambit, cum 
vel madice excrefeit, tatum inuxdat, neque tamen ita reliinguit, quin caleat, g^uin intra iffam rifam, qua Danubia fert '.nii 
curfis ejl calidee ebuUiunt, «bi qui altius mergi valunt lavare canjaeverunt. Pag. 57.
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waters of Planuiius itfelf are not able to keep 
from being hot : nay, within the very banks, 
betwixt which that great river runs, there boil 
up hot fpri.-gs, where thofe, that will go deep by a more authentick write:, 1 mean that learn- 
enough into the water, may commodioufly ed traveller the Jefuit Martinius, ,who wit
bathe themfelves. And * elfewhere fpeaking of 
the river JJiroganum, in the fame coucity, he 
adds, that not only the banks of it, but within 
the very river itfelf, one may difcover hot 
fprings, by removing the fand at the bottom 
with one’s feet. To this I ffiall add, that hav
ing heard of a ditch in the North of England 
(in fome regards more ftrange, though lefs 
famous than the fulphureous grottanear Naples) 
whence not only fubterraneal fteams, but thofe 
fo fulphureous, as to be eafily inflammable, did 
conftandy and plentifully afeend into the air, 
I had the curiofity to make enquiry about it, 
of the minifter of the place, (a very learned 
man, and converfant in mines) who then hap
pened to be my neighbour, and he attefted the 
truth of the relation upon his own knowledge. 
.And it was confirmed to me by a very inge
nious gentleman, who went purpofely to vifit 
this place, and found it true, that alighted can
dle,orfome fuch aftual burning body being held, 
where this exhalation ilTued out of the earth, 
would kindle it, and make it aftually flame 
for a good while, and (if I mifremember not) 
as long as one pleafed. And as this place was 
but a tew years fince taken notice of, fo there 
may be probably very many others, yet undif- 
covered, that may fupply the air with ftore 
of mineral exhalations, proper to generate fiery 
meteors and winds . I remember, that having 
lately atked an inquifitive gentleman, that is a 
great fearcher after mines, whether he did not 
obferve fome meteors near thofe places, where 
he is moft converfant ? he told me, that it is 
very ufual in fome of them, to fee certain gr6at 
fires moving in rhe air, which in thofe places, 
tliggers, becaufe of fome refemblance (real or 
imaginary) are wont to call dragons. [And 
the Ruffian emperor’s phyfician, you were 
fpeaking of, informed me a while fince, that he 
had, not long ago, obferved in winter a river 
in Mufeovy, where, though the reft of the fur
face was frozen, there was a part of it near a 
mile long, that remained uncovered with ice, 
which probably was kept from being generated 
there by thofe fubterraneous exhalations, fince 
he fays he faw them afeend up all the way like 
the fmoke of an oven.] And in cafe the mat
ter of faft delivered by Olaus Magnus ft be tnie, 
concerning the ftrange thaws, that fometimes 
happen, with terrible noifes in the great lake 
Veter, thofe wonderful phaenomena may not 
improbably be aferibed to the afeent of great 
ftore of hot fubterraneal fteams, which fud
denly cracking thick and folid ice in many 
places at once, produce the hideous noifes, and 
the hafty thaw, that he fpeaks of. And this 
fufpicion may 1^ countenanced partly by this

circumftance, that before thele fudden thaws, 
the lake begins with great noife to boil at 
at the bottom and partly by what is related

nefles, that at Peking, the royal city of China, 
it is very ufual, that after the rivers and ponds 
have continued hard frozen over, during the 
winter, the thaw is made in one day ; which, 
fince the freezing of the waters (as he tells us; 
required many, makes it very probable, that 
the fudden thaw is efi'efted (as he alfo inclines 
to think) by fubterraneal fteams, which I may 
well fuppofe to be exceeding copious, and to 
diffufe themfelves every way to a very great 
extent, fince they are able fo foon to thaw the 
rivers and ponds of a large territory, and that 
(which makes mainly for my prefent purpofe) 
beginning contrary to vulgar thaws, from the 
bottom upwards.

50. And having thus manifefted, that the 
lower parts of the earth do lend up great ftore 
of exhalations and vapours to the upper parts, 
it will be obvious to conceive, that as in divers 
places of the terreftrial globe, thefe fteams get 
into the air, either by the advantage of finding 
vents, fuch as thofe I have already mentioned, 
or by growing copious enough to force them
felves a paflage; fo in moft other places, 
where the afcending fteams find no commo
dious vents, or are too faintly driven u 
gain themfelves a paflage, they mu 
prefled or detained beneath the furfa 
earth, which has its pores in winter 
choaked up with fnow or rain, or its 
conftipated and hardned with ice or fro 
that thefe exhalations being pent up, an 
ceiving frefh fupplies, from time to ti 
from beneath, it were no wonder, if tH 
fliould fomewhat warm deep cellars and wel 
where they are thus detained; and therefor 
our hufbandmen do not fpeak altogether fo 
improperly, when they fay, that the fnow 
keeps the ground warm. And I remember, 
that Dr. Smith, the learned Englifh Ambafla- ' 
dor into Mofco’w, makes it to be one of the 
principal reafons of the great fertility, he juftly 
afcribes to the country thereabout, that dur
ing almoft all the winter, the ground is to a 
great height covered with fnow ; which does 
not only inrich it by the fertilizing fait, which 
the earth gains from the fnow, when that comes 
to be melted, but docs alfo contribute to its 
improvement, by choaking up, or obftrufting 
the pores, at which the nitro-lulphureous, and 
other ufeful corpufcles, that are fent up by the 
fubterraneal heat, would eafily get away. Am' 
left. Gentlemen, you fliould think, that it is 
only by the ratiocination, that I conclude, that 
there is really great ftore of warm fteams de
tained underground in the winter; I fhall add 
this fenfible obfervation, received from the 
Ruffian emperor’s phyfician already often 

mentioned,

A'^cter

. . . . - ..
q:ia frunt in glacie, & hat in madicii temporis Jpatie facieni valdi lafm, /jiff« I'^nc glqcies in

’ tieque ir. rifa tantum eruiintur Calida, jed tti.'mi intr.t amnem, f iundurn ehs ^edibas juffiidi.is. C.'il.: iv.-.t; 
■„l: [i'.n: idmea balneit, nifi tetngerentur, quod aeliniftione jrigida de pr^xin.o hau^a in priclizi etl. /'.ig. 65.

; pratereundum hie puto Lacum eJJe LX. tiiiiliantm in Imgitudine, XX. in latitudire 
t..ia in Regno Ofirogothorum, qua tahs efl natura, quod cum tempjlucjo "jento tor.gel.tius flucr't, c: tei-ptis 
neat, 'uehenietstijflmi flrepitu incipit fundo ebuUire commoveri, n.agn.t ^ioientia parumpcre in pivz'.:s r'tn.'..

quz.m taiuin, wl dut brachia. Lib. primo, pag. 25.

    
 



An Examen AntiperisT asis
mentioned, by whom I have been affured, that 
about Mm/cow^ wjiere the furface of the ground 
is far more conftipated in winter, than it is in 
thefe parts, and where they are wont to keep 
their cellars much clofer, the fubterraneous ex
halations btfing hindered to fly abroad, will in 
rime multiply fo fall, that he affures me, that 
upon the unwary opening of the doors of cel
lars, that have been long kept Ihut, there 
would fally out a warm fmoke, and very thick, 
almoft like that of a furnace, and fometimes 
the fteam, that iffues out, will be fo grofs and 
plentiful, that it has brought men into danger 
of being fuffocated by it.

51. Ano now, gentlemen, havjng lhewn, 
that though experience be fo confidently ap
pealed to by the maintainers of Antiperiftafis, 
yet lhe has not hitherto afforded them any thing, 
that much favours their caufe; it remains, that 
I lhew, that lhe bears witnefs againft it. For 
befides that fome paffages of my late difcourfes 
do really contain phaenomena, that not only 
do not favour Antiperiftafis, but may juftly be 
imployed as experiments againft it, I lhall ex 
abundanti (as they fpeak^ prefcnt you with 
fomething, which I neceffitated experience to 
fupply me with, that feems exprefly to over
throw it.

52. I Might urge againft thofe, who, 
though they begin to be afhamed of the doftrine 
of the fchools, would eftablilh an Antiperiftafis 
upon the account of what they call 3,fuS^ 
trariit that the very inftance they are wont 
ito bring for their opinion, may be retorted 
ypon them. For when they tell us, that in 
^vinter, the heat, to fly the cold of the exter
nal air, retires itfelf into the lower parts of the 
earth, and there harbours in cellars and wells, 
as may be proved by the fmoking of water 
drawn from deep wells, which argues its heat, 
the vapours, which fly away, being, as vapours, 
hot in comparifon of the outward air; we may 
eafily anfwer, by demanding, why, if the heat, 
that was harboured in a fmoking bucket of 
water, have the wit or inftindl to fly from its 
contrary, it does not in the bucket, as it is faid 
to do in the well, retire it felf as far as it can 
from the furrounding cold of the ambient air; 
but inftead of retiring to the innermoft parts 
of the water (thofe being remoteft from that) 
it needlefly flies abroad, with the vapours it ex
cites, and does, as it were, of its own accord 
caft it felf into the arms of the enemies it Ihould 
Ihun. And indeed what I juft now mentioned 
to you, as related to me by Dr. Sam. Collins., 
the great duke of Mufcovy\ phyfician, does 
fufficiently manifeft, that the caufe, why the 
corpufcles, that keep cellars warm, abide be
neath the furface of the earth in winter, is not 
that they fly the cold as their enemy, but that 
they are pent up beneath the ground; fince, 
when vent is given them, they immediately 
rulh into the open air, without fearing the cold 
even of RuJJla in the very midft of winter.

53. But I lhall prefs this no further, but 
rather add, that the dodlrinc of Antiperiftafis 
is as little beholden to the following experi
ment, which I fometimes tried, in order to 
the difiibufing fome abetters of Themijlius. I

Vol. n,
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took then an iron-rod, of about the higriefs at 
a man’s finger, having at one end of it a very 
broad and thick piece of iron (fliaped almoft 
like a fpattule) that the quantity of the matter 
might, upon the ignition of the iro.n, make the 
heat very confiderable: then having caufed this 
thick end to be made red-hot in the fire, and 
having fuddenly quenched it in cold water, I 
could not perceive, that the other end of the 
rod, by which it was wont to be held, did at all 
growfenfiblyhot, asafavourer of Antiperiftafis 
would have expedled it Ihould do to a very 
high degree, as prefuming, that the innume
rable particles of hear, that fwarmed in the 
compadt body of the red-hot part of the iron, 
muft, to fly the cold of the water, retire in 
throngs towards the other extreme of the iron, 
and make it exceedingly hot. And left any 
pre-exiftent warmth Ihould hinder me from 
perceiving an increafc of heat, in cafe any were 
produced in the handle of the iron, I caufcd 
it the next time the trial was made, to be kept 
in cold water; and yet even then, the immer
fion of the broad and candent end into the 
cold water brought as little of fcnfible heat to 
the other end, that I held in my hand, as it 
had done the time before; and havingcaufed 
the experiment to be tried by another, the ac
count I received was, that it fucceeded with 
him, as it had done with me.

54. But this is not the main thing, gentle
men, that I intend to acquaint you with, there 
being an expedient, that I purpofcly devifed to 
make one experiment, more confiderable a- 
gainft Antiperiftafis, than are the feveral mif- 
taken obfervations of the Peripateticks to e- 
ftablilh it.

55. I Took then a good fealed weather- 
glafs, twelve or fourteen inches long, furnifhed 
with good fpirit of wine, and having pro
vied an open-mouthed glafs of a convenient 
fhape and fize, and filled it but to a due height 
(that it might not afterwards run over) with 
common water, I fo ordered the matter, that the 
ftem of the thermofcope being fupported by 
the cork, into which by a perforation or flit 
it was inferted, when the glafs was ftdpped by 
the cork, the whole ball of the thermometer 
was immerfed in the water, that filled the 
wide-mouthed glafs, and did no where touch 
either the bottom or the fides of the glafs, fo 
that the ball or bubble was every way furroun
ded with water. The inftrument being thus 
prepared, we obferved at what ftation the am
bient cold water had made the tindled fpiric 
reft in the ftem of the thermofcope ; and thert 
having provided a fit proportion of warm 
water in a commodioufly fhaped veffel, I re
moved the inftrument into it, and placed it 
fo, as that the external warm water reached to 
a convenient height on the outfide of the open- 
mouthed glafs: but though I carefully watched, 
whether the heat of the external water Would 
increafe or ftrike inwards the cold of that 
water, which did immediately incompafs the 
ball of the weather-glafs ; yet I perceived no 
fuch matter, the tindled fpirit in the ftem keep
ing its ftation (without finking beneath it) 
till the heat, after a while, having by de-
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Of the Heat of Cellars in Winter^
diately encompafs the ball of the weather-glafs, 
was at all increafed or intended, by that li
quor’s being befieged by waftr exceeding cold; 
for the languid motion of the tinfted fpirit 
upwards was not hereby fo much as fenfibly 
accelerated, (as it muft have been confiderably, 
if the heat of the internal water had been fo 
augmented, or ftruck inwards by the cold of 
the external, as the fchools doftrine would have 
made one expeft) but rather the afeent was, by 
the chillingnefs of the contiguous water, quick
ly checked, and the formerly afcending fpirit 
was foon brought to fubfide again. And to 
give myfelf the fuller fatisfaftion about fome 
of the chief phasnomena of this, and the for
mer experiment, I had the curiofity to obferve 
them more than once.

31^
grees being diffufed through the formerly cold 
water, by the intervention of that now warmed, 
the tincted fpitits in the thermometer began to 
afeend.

56. And to reduce the other part too of 
the dodrine of Antiperiftafis, to the determi
nation of an experiment, the fame thermo- 
Jeope was placed in the fame wide-mouthed 
glafs juft after the former manner; only in
ftead of the cold water, that, which immedi
ately furrounded the glafs, was warm ; and 
when the warmth had impelled up the tindled 
fpirit, till its afeent began to be very flow, I 
immerfed the inftrument to a convenient depth 
in a veffel, that contained highly refrigerated 
water, mingled with divers pieces of ice. But 
notwithftanding my watchfulnefs, it did not 
appear to me, that the water, that did imme-

POSTSCRIPT.
A fceptical Consideration of the heat of cellars in winter, and their 

coldnefs in fummer.

TH E foregoing difcourfes of Carneades 
feem to have fufficiently ftiaken the 
foundations of the vulgar dodlrine of 

Antiperiftafis, fo far forth as it is Riper ft rudl- 
ed upon the vulgar obfervations and phseno- 
mena, whereon men are wont to build it j 
and it feems to have made it alfo highly pro
bable, that in cafe fome of the examples wont 
to be produced in favour of Antiperiftafis 
fhould prove hiftorically true, yet thofe phas- 
nomena may, more congruoufly to the wonted 
proceedings of nature, be explicated by the de
tention of calorifick or frigorifick corpufcles, 
by the operation of the external cold or heat, 
than to a certain inexplicable felf-invigoration, 
which is commonly propofed in fuch a way, as 
invefts inanimate bodies with the prerogatives 
of free agents. But though Carneades his ad- 
verlaries feem not to have well made out the 
hiftorical part of the received doctrine concern
ing cold; yet upon an impartial furvey of 
what has been allcdged on both fides, I freely 
confefs, that to me fome of the matters of 
faft themfelves feem not yet fo clearly deter
mined as I could wifti: for as to the obvious 
phenomena, that nature does, as it were, of 
her own accord prefent us, they feem to have 
been but perfunftorilyconfidered, and our fenfes 
only being the judges of them, we may eafily, 
as Carneades argues, be impofed upon by the 
unheeded predifpofitions of our organs. And 
as for contrived and artificial experiments, 
there fcarce, feem to have been any made fit to 
clear the difficulties, that invite me to fufpend 
my judgment, as to the grand queftion (or 
faft; whether cellars, and other fubterraneous 
places, be really hotter in winter than in fum- 
m_cr.

It is tn;;-, that I have fcarce met with any 
point, wherein the modern fchoolmen feem to

3

have fo much confulted nature, as in,.^ 
Antiperiftafis, For enquiring what 
written of that fubjeft, that may eith 
firm or oppofe what has in the preced 
logue been delivered about Antiperi 
found, that the curioufnefs and importa 
the fubjeft have made two or three o 
writers lefs negligent than I fulpefted. 
though I have lately met with in them aJ 
periment or two, that feem cogently to evJ 
I do not fay an Antiperiftafis in the fenfS 
the fchools, but that fubterraneal places® 
really hotter in winter than in fummer, ycB 
muft for a while longer continue my fulpa 
fion of judgment, which that even fuch pa 
fons, as are circumlpeft themfelves, may na 
think unreafonable, I will briefly fubjoin tn___
grounds of my fcepticifm about this matter.

First then, the learned JefuitZ«rfZ»r«j, wIk^K 
is wont to be far more induftrious than othcr^^ 
Ariftotelians (and on fome fubjefts is careful to 
propofe experiments, though he be not fo clear 
and happy in expreffing his thoughts) alTures 
us fomewhere, that having kept a good fealed 
weather-glals, for three years together, in a 
good cellar, he found the water to rife by the 
coldnefs of the ambient air in the fummer, and 
to be deprefled by the rarefaftion of it in the 
winter; which feems undeniably to infer, that 
whatever be the reafon of it, the heat in fub
terraneal places is indeed greater in winter than 
in fummer. And another recent fchoolman, 
who, as I am told, is of the fame order, 
though the learned man publilhed his little 
book under one of his difoiple’s names, affirms, 
that he found by a weather-glals, that a well 
at the place, where he lived, was colder in fum
mer, and hotter in winter. And thefe alfer- 
tions of Zucchius, and the other Jefuit, do, I 
confefs, reftrain me for a while from yielding a 
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and their Coldnefs in Summer. 
full affent to what Carneades hath delivered, as 
to the matter of fubterraneal cold and heat. 
But on the other fide, I am not hitherto re
duced by thele experiments, to declare with 
his adverfaries againft him, becaufe of the fol* 
lowing fcruples.

First then I confider, that it is not univer- 
fally true, which is wont to be indefinitely af
firmed, and believed, that cellars and other 
fubterraneal places are hotter in winter than in 
fummer. For the inftances produced by Car
neades feem plainly enough to manifeft the 
contrary, and my own obfervations made in a 
cellar with a fealed weather-glafs do keep me 
from diflenting from Carneades as to that point. I would therefore make a diftinftion of fubter
raneal places ; for fome are deep, as the beft 
fort of cellars j others deeper yet, as the Hun
garian mines, mentioned by Carneades out of 
Morinus; and Ibme again are but fhallow, as 
many ordinary cellars and vaults : of thefe three 
forts of fubterraneal places, the deepeft of all 
do not, as far as the authority of mineralifts 
above alledged may be relied on (for I am yet 
inquiring further) grow hot and cold according 
to the feveral feafons of the year, as the Vulgar 
doftrine of Antiperiftafis requires, but are con
tinually hot: the ftiallower fort of fubterraneal 
places, though by reafon of their being fenced 
from the outward air, they are not fo fubjeft 
to the alterations of it, whether to heat or cold, 
as open places ^re; yet by reafon of their vici
nity to the furface of the earth, they are fo far 
Lffefted with the mutations, which the out- 
Ivard air is liable to in feveral feafons of the 
fyear, that in winter, though they be warm in 
refpeft of the colder air abroad, yet they are 
really (at leaft fome of them) as far as I have 
tried, colder in vety cold weather, and lefs cold 
in warm weathCr. And in this opinion I am 
confirmed by two things; the one, that having 
purpofely inquired of the Polonian nobleman 
mentioned by Carneades, whether he had ob
ferved in his country, in fliarp winters fmall 
beer would freeze in cellars, that were not very 
deep, but would continue fluid in thofe that 
were, he aflured me he had taken notice of it: 
The other thing is the confeffion of the anony
mous Jefuit lately mentioned, who acknow
ledges, that he found but little difference be
tween the temperature of the water" in the well 
he examined in fummer and in winter, though 
it were a confiderably deep one; and adds a 
while after, that at Florence, where the fub
terraneal vaults are Ihallower, the air is ob
ferved to be colder in winter than in fummer, 
though at Rome, in their deep cellars, the 
contrary has been found. So that the lower- 
nioft fort of fubterraneal cavities being, for 
aught appears, perpetually hot, and the upper 
or fliallower fort of them being colder, not 
hotter in cold weather than it is in warm, it 
is about the temperature of the middle forts 
of them, fuch as are the deeper and better 
cellars, that the queftion remains to be deter
mined. And thus much of my firft confide
ration.

The next thing I fhall offer to be confidered 
is this i that it is not fo eafy a matter, as even

philofophers and mathematicians may think it, 
to make with the weather-glaffes hitherto in 
ufe, an experiment to our prefent purpofe, 
that fhall not be liable to fome exception, elpe- 
daily if the cellars or wells, where the obfer
vations are to be made, be very deep. For 
the gravity of that thick and vapid fubterra
neal air, and the greater preffure, which the 
air may there have, by reafon of its preffing, 
according to an atmofpherical pillar lengthened 
by the depth of the cellar or well, may, in 
very deep cavities, as well alter the height of 
the water in common weather-glaffes, as heat 
and cold do, and fo make it uncertain, when 
the mutation is to be aferibed to the one, and 
when to the other ; or at leaft very difficult to 
determine diftinftly, what fhare is due to the 
preffure, and what to the temperature of the 
air. And this uncertainty may be much in
creafed by this more important confideration, 
that not only in places, where the heights of 
the atmofpherical cylinders are differing, the 
preffures of the air upon the ftagnant water in 
the weather-glaffes may be fo too, but even in 
the felf-fame place, the inftrument remaining 
unmoved, the preffure of the atmolphere may, 
as I have often obferved, haftily and confide
rably alter, and that without any conftant and 
manifeft caufe (at leaft that I could hitherto 
difcover ;) fo that the erroneous eftimate, that 
may be hereby fuggefted of the temperature 
of the air, can fcarce poffibly be avoided, with
out the help of a fealed weather-glafs, where 
the included liquor is fubjeft to be wrought 
upon by the heat and cold, not preffure of the 
air. So that to apply this to Zucchius his expe
riment, unlefs he had been aware of this, and 
unlefs I knew, that he had divets times made 
his obfervations, with the affiftance of a fealed 
weather-glafs, it may be fulpefted, that he 
might accidentally find the water in his com
mon weather-glals (for fuch a one it appears 
he ufed, as probably knowing no other) to be 
higher, when he looked on it in fummer, 
than when he looked on it in wintef^ not be
caufe really the fubterraneal air was Colder in 
the former feafon, than in the latter, but be
caufe the atmofphere chanced then to be hea
vier. And when I remember, in how few hours 
I have fometimes, and that not long fince, 
obferved the quickfilver, both in a good baro
meter, and even in an unfealed weather-glals 
furnilhed with quickfilver, to rife almoft an inch 
perpendicularly,without any manifeft caufe pro
ceeding from cold; I cannot think it impoffible, 
that in long weather-glaffes furnilhed only with 
water, or fome fuch liquor, the undifeerned al- 
terations of the atmolphere’s prelTure, leli-
duce very notable ones in the height of th^minarydif- 
water in fuch inftruments. But this is not all, 
that a jealous man might fufpeft. For Zucchius 
having, for aught appears, made his obferva- 
tions but in one place, we are not fure, but thatcu/rf. 
may be one of thofe, whereof there may be 
many, on which fubterraneal exhalations have 
a peculiar, and not languid influence j as Car
neades has towards the clofe of his difcourfe 
made probable, out of the relations of Olaus 
Magnus, and Martinius, touching the great 
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372 Of the Heat of Cellars in Winter^ &c,
and fudden thaws, that fometimes begin from 
the bottom, and thereby argue their being pro
duced by copious fteams, that afeend from the 
lower parts of the terreftrial globe; which may 
be further confirmed by what he formerly noted 
of the fudden damps, that happen in many 
mines. But that, which is of the moft impor
tance about our prefent inquiry, remains yet 
to be mentioned ; which is, that having had 
the curiofity to inquire, whether no body elfe 
had made experiments of the fame kind ; I 
find, that the learned Maignan had the fame 
curiofity, that Zucchius had, but with very dif
fering fuccefs ; and therefore, though this in- 
quifitive perfon do admit, in his dilputation 
about Antiperiftafis, a notion, that I confefs I 
cannot approve, (fince to afcribe, as he does, 
a fuga contrarii * to cold and hot fpirits, is, 
in my apprehenfion, to turn inanimate bodies 
into intelligent and. defigning beings ;) yet he 
doesjuftly and rationally rejeft,with Carneades^ 
the vulgar doftrine of Antiperiftafis, and con
firms his rejeftion of it by two experiments. 
For firft, he fays, that he found with a ther
mometer, that when in winter a cold northerly 
wind froze the water without doors, it was no 
lefs cold in wine-cellars, than it was at the 
fame feafon, and at the fame hour of the day 
in his ftudy, only the paper-fhuts of his win
dow, that regarded likewife the North, being 
put to. And though, if he had faid nothing 
elfe, I fliould have fufpefted, that this might 
have proceeded from the Ihallownefs of the 
cellars he made his trial in ; yet he prevents 
that fulpicion, by taking notice in one claufe 
of his relation, that the cellars were of the 
very beft of their kind, in which in fummer the 
greateft cold was wont to be felt. But jhis 
next experiment is yet more confiderable, 
which I lhall therefore deliver in his own words 
that follow; Expertus ego fum (fays he) ther
mometro fideliJJimOy a pracedente hyeme in fe- 
quentem ajiatem prorfus invariato^ inJlruSlo 
etiam tali aqua, nempe in hoc ipfum ex prafcripto 
'Irebellii., ita comparata^ ut non exhaletur^ neque 
minuatur j expertus {inquam} fum in fupraditlis 
optimis cellis vinariis maximum, quod ardentif- 
fima aJlate fuit, frigus nonadaquaffe illud, quod 
ibidem erat brumali tempore, ut dixi in fupe-

* My backwardneft to admit a fuga contrarii may be fomewhat confirmed by what I lately learned from the Eng- 
lifli extraordinary ambaflador (the carl of CarliJJe) into RuJJia, newly returned thence. For meeting the other day 
with an opportunity of asking his lordfhip a few queftions (which he was pleafed to anfwer with his wonted civility) 
about the cold in laufco^y ; I was informed by one of his anfwers, that his excellency had there the curiofiy to ob
ferve fome bottles of choice and ftrong wine, that were vehemently frozen, and the opportunity to take notice, that 
the liquor was quite congealed throughout, and turned into folid ied: whence he rationally inferred, that the fpiritu
ous parts of wine did not in thefe bottles (for aught he acknowledged, that in greater vcflels, that may fometimes hold 
true, which is laid of the produftion of ^iritof wine by congelation) retire to the centre, and remain there unfro
zen. And his lordlhip ingenioully purfued the experiment, and confirmed the conjetture, by caufing the ice to be 
taken out of the broken bottles, to be thawed by degrees into feveral veffels, by which means he found, that the li
quor afforded by the exterior parts of the refolved ice was very little, if a lefs ftrong, than that, which was obtained 
from the internal parts of the fame ice. From which obfervation Citmeailes would argue, that at leaft it is not univer- 
fal, but in particular cafes, and therefore probably by accident, or upon particular accounts, that the concentration 
nf the fpirits of liijuors is confequent upon being expofed to cold.

riori experimento, ftquidem in tubo vitrei ther-‘ 
niomelri quatuor circiter faltnos longo, in 
eSlo gradus graduumque minuta divifo^ aqua 
hyeme afiendit ad gradus cum femijje^ ajiate 
autem vix gradum fextum fuperavity cum tamen 
ad fenfum multo magis vigeret frigus ijiud a- 
ftivum.

Thus far this learned, as well as refolute 
author, who feeming, by the mathematical part 
of his PerfpeSiiva Horaria^ to be ah accurate 
and induftrious maker of obfervations, we may 
oppofe this newly-recited experiment to that of 
Zucchiusy which it flatly contradicts; and 
therefore fince the depth of the cellars is of 
great moment in experiments of this nature ; 
fince alfo the particular parts of the place or 
foil, where the cellars or other cavities happen 
to be, may, in fome cafes, not be inconfide- 
rablc ; and fince laftly, neither Zucchius or 
Maignan feem to have been aware of the differ
ing weights of the atmofphere, in the felf-fame 
place, (as not having feen the XVIIIth of our 
Pbyfico-mechanical Experiments^ before which 
I never faw nor heard of any thing publilhed, 
or otherwife written to that purpofe) I hope I 
lhall be excufed, if I retain fome fcruples about 
the hiftorical queftion I have been confidering, 
till the experiment have been carefully made, for 
a competent fpace of time in feveralplace 
that not with common weathe
thofe ufed by my two learned aut 
the liquor may be made to rife an 
differing gravities of the air, but 
thermofcopes, wherein the alteration 
fafely be fuppofed to proceed only fr 
and cold.

And to conclude, fince Carneades 
cioufly enough anfwered the other 
tions, that are wont to be produced i 
of the Ariftotelian Antiperiftafis, if Mc^ 
relation be better warranted by future 
ments, than that of Zucchius^ it will very 
disfavour the whole doftrine itfelf, which 
ing to have been devifed, but to give an 
count of the phsenomena, to which it is w 
to be applied, confidering men will be but li 
invited to imbrace it, if the matter of faft 
as little certain, as what is propofed in the hy 
pothefis is intelligible.
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Mr. Hobbes’s Doftrinetouching COLD.
Advertisement.

Th E author of the following difcourfe 
intending it Ihould make a part of cer

tain confiderations upon thefour famous hypo
thefes, or opinion?, of. the Nature and Caufe 
of Cold i which (confiderations) .he thought 
fit to referve for.the latter end of the hiftory of 
that quality,, yras invited to fupprefs it ever 
fince the former part of the year, that precedect 
the jaft. And thpugh.this difcourfe, (bothfor 
other reafons, and, becaufe he found.it more 
ready and finilhed, than, fome other papers, 
that belonged, to the lame part of the newly 
ipyitioned hjftory) comes abroad unaccompa
nied i yet fie judged it.not.amifs, to intimate 
thus^ much, that the reader, may be informed, 
qpon.what 5iccqurit.Mi:. opinions come

q tQ, be examined in gq hiftorical.treatifeand 
tmay not wonder^ either, to find, that, ^vers 
paffage? qf .it a;e- opiiKed, that are unfavourr 
^Table enough tp .Mr-,ZSj^^iy’a.doftrine, or to 

ineet with in a difcourfe, poftponed. to the./fi- 
Cold fome experiments, that feem to 

argue it to have been written before they.werc 
caft into the order, wherein they" now. appear. 
To this I have nothing to add, but that where
as through hafte the fcheme referred .to jn the 
long .citation ovtt jo{Mr.J/oiies*s has not been 
added to the others, that belonged to this 
book, I am not much troubled at the omif-. 
fion (as alfo that in other quotations the place, 
is not always as well mentioned as the words,) 
becaufe, that if any lhall be found, that after, 
having confidered,, what 1 urge againft the 
(great, but imaginary) intereft,. Mr, Hoiies. 
would afcribe to winds (whether he explicate) 
their caufes rightly or not) in the.produdion of 
leffer degrees, of cold, but (how improbably 
Ibevcr) of congelation, itfelf, lhall think the 
fight of that fcheme of any importance .; .this 
learned man’s book, Dt Corpore, is in. lb many 
hands, that any reader lhalf.defire.it, may- 
very eafily have .an opportunity to confult the 
fcheme in the particularly cited place.

1 •
I. R. Hobbe^^ Theory concerning 

Cold does to me, I confefs,. ap
pear lb inconfiderately pitched 

qpon, and fo pightjy made out, that I Ihould 
not tliink it merited, efpecially in ai) hiftorical 
treatife, a particular or ferious examination, 
but that in propofing it, he fcruples not to talk 
tp his reader? of jiis demonftrations ; and the 
preference he is wont to give himfelf above the 
ejpinepteft, as well of modern as of ancient 
writers, h^ had no .fmall effeft upon many, 

not HnPwing, how indulgent fome writers 
a^e wopt to be to the iffues of their own brain, 
as/uch,‘are apt to. miftake confidence, for evir 
(fence,. ^^nd may be ^modeft enough to think, 
that their not difcerning a clearnefs in his exi 
pdic^tions apd reafonings, is. rather a fault of 
their underftanding,..;hao ofi.his doftrine. 
Mr.’ llcpbes deJivfTs his’thepry in the feven firft 
articles of the. 28 th chapter of the., fourth part 
oj.,jh>s elements., .Rpt jjeca.ufe th.e whole diC- 
epurfe is,’ tpo long to ,be.here tranfcribed, and, 
becau^ in the, 2.d, gd,, and -4tfe feftions, .that, 
jyhich* jie .treats pfi,-is the igeneratfon of winds, 
apdj that .which he diahdles, in the.sth, is the 
npuon,'. of ^..hard .bodywe.may lafoly leave 
oXthdlVfourJqftiop^x .efpecially fince, though 
tjpere be'ip. (hem, divers thing?, about the nio.? 
ppn'jof ,t(ie fop, „^nd, pthet map,efs, that .aiie 
more ftrongly affeited than proved, yet his 

‘Vol. II.

doftrine tending but..to lhew, how the winds 
are generated, though it.were granted, .Would 
make but very little, if any thing at all, towards 
the evincing of his theory about cold? • -

2. And that we may not be lufpefted to in-' 
jure his opinion or his arguments, we will, 
though the citation will be fomewhat prolix, 
firft recite them, as himfelf delivers them in 
thofe three fcftions,^ that treat immediately of 
cold, and then we will fubjoin our animadver- 
fions on them. »

g. [These things, lays he, being premifed, jrtit. 
I lhall Ihewapoflible caufe, why there is greater 
cold near the pole of the earth, than further 
from them. The. motion of the fun between 
the tfopicks, driving the ain towards that part 
of the earth’s fuperficies, which is perpendicu- . 
lar under it, makes.it Ipread itfelf every way ; 
and the. velocity of this expanfion of the air 
grows, greater .and greater, as the fuperficies 
of the earth comes more and more to be ftrait- 
tied ;. that is .to fay,- as the circles, which are 
parallel to the..equator,‘come ,to be left and 
lefs. Wherefore this expanfive motion of the 
air drives before it the parts of the air, which 
are in its way, continually towards the poles 
more and anore ftrongly, as its force comes tq 
be more and more united, that is to fay, as 
the circle,, whickare parallerto the equator, 
are lefs and lefs ; that is, fo much the more,
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by how much they are nearer to the poles of 
the earth. In thofe places therefore, which are 
nearer to the poles, there is greater cold, than 
in thofe, which are more remote from them. 
Now this expanfion of the air upon the lu[x-r- 
ficies of th? earth from eaft to weft doth by 
reafon of the fun’s perpetual acceflion to the 
places, which are fuccelTively under it, make it 
cold at the time of the fun’s rifing and fetting: 
but as the fun comes to be more and more per
pendicular to thofe cooled places, fo by the 
heat, which is generated by the fupervening 
fimple motion of the fun, that cold is again re
mitted, and can never be great, becaufe the 
action, by which it was generated, was not per
manent. Wherefore I have rendered a pofli- 
ble caufe of cold in thofe places, that are near 
the pole, or where the obliquity of the fun is great. 

Artic. -. 4. How water may be congealed by cold, may
• be explained in this manner. Let A (in the 

firft figure} reprefent the fun, and B the earth; 
A will tlierefore be much greater than B. Let 
E F be in-the plain of the equinexftial, to which 
let G H I K and L C be parallel. Laftly 
letC, and D, be the poles of the earth. The 
air therefore by its adlion in thofe parallels will 
rake the fuperficies of the earth, and that with 
a motion fo much the ftronger, by how. much 
the parallel circles towards che poles grow lefs 
and lefs. From whence muft arife a wind, which 
will force together the uppermoft parts of the 
water, and withal raife them a little, weakening 
their endeavour towards the center of the earth. 
And from their endeavour towards the center 
of the earth, joined with the endeavour of the 
laid .wind, the uppermoft parts of the water 
will be prelTcd together and coagulated ; that is 
to lay, the top of the water will be Ikinned over 
and hardened, and fo again the water next the 
top will be hardened in the fame manner, till at 
length tlie ice be thick. And this ice being now 
compacted of little hard bodies, muft alfo con
tain many particlesof air received into it. As ri
vers and feas, fo alfo in the like manner may the 
clouds be frozen. For when by the afcending 
and defeend ing of feveral clouds at the fame 
time, the air intercepted between them is,by com- 
preflion, forced out, it rakes, and by little and little 
hardens them. And though thofe fmall drops 
(which ufually make clouds) be not yet united 
into greater bodies, yet the fimc wind will be 
made ; and by it, as water is congealed into 
ice, fo will vapours in the fame manner be con
gealed into fnow. From the fame caufe it is, 
that ice may be made by art, and that not far 
from the fire; for it is done by the mingling 
fnow and fait together, and by burying in it a 
fmall veffel full of water. Now when the fnow 
and fait (which have in them a great deal of 
air) are melting, the air, which is prefled out 
every way in wind, rakes the fides of the veffel; 
and as the wind by its motion rakes the veffel, 
fb the veffel by the fame motion and ad'tion 
congeals, fhe water within it.

5, We find by experience, that cold is al
ways more remifs in places, where it rains, and 
where tlie weather is cloudy (things being alike 
in all other refpeds) that; where the air is clear. 
\iid this agreedi very well with what I faid be- 
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fore; for in clear weather the courfe of the 
wind, which (as I faid even now) raked the 
fuperficies of the earth, as it is free from all 
interruption, fo alfo it is very ftrong. But 
when Imall drops of water are either rifing or 
falling, that wind is repelled, broken and dif- 
fipat^ by them; and the left the wind is, 
the lefs is the cold.

6. We find alfo by experience, that in deep 
wells the water freezeth not fo much, as it 
doth upon the fuperficies of the earth. For 
the wind, by which ice is made, entering into 
the earth (by reafon of the laxity of its parts) 
more or lefs, lofeth fome of its force, though not 
much. So that if the well be not deep, it will 
freeze ; whereas if it be fo deep, as that the 
wind, which caufeth cold, cannot reach it, it 
will not freeze.

7. We find moreover by experience, that ice 
is lighter than water, the caufe whereof is mani
feft: from that, which I havealreadylhown,name- 
ly, that the air is received in, and mingled with the 
particles of the water* whilft it is congealing.

8. To examine now Mr. Hobbes's theory 
concerning cold, we may in the firft place take 
notice, that his very notion of cold is not fo 
accurately, nor warily delivered. I will not 
here urge, that it may be well queftioned, 
whether the tending outwards of the fpirits and 
fluid parts of the bodies of animals d 
larily proceed from, and argue he 
in our pncumatical engine, when 
withdrawn from about an includ 
mention no other animals) there 
tumefcence, and confequently a 
vour outwards of the fluid par 
than we fee made by any degree o 
the ambient air, wont to be produced by t 
fun. This, 1 fay, I will not infill on, but 
rather take notice, that though Mr. Hobbes tell 
us, that to cool, is to make the exterior pa 
of the body endeavour inwards; yet our ex 
riments tell us, that when a very high de 
of cold is introduced, not only into water, 
into wine, and divers other partly aqueous 
quors, there is a plain intumefcence, and con
fequently endeavour outwards of the parts of 
the refrigerated body. And certainly cold 
having an operation upon a great multitude 
and variety of bodies, as well as upon oiir fen
fories, he, that would give a fatisfadlory defi
nition of it, muft take into his confideration 
divers other effeds, befides thofe it produces 
on human bodies. And even in thefe, he will 
not eafily prove, that in every cafe any fuch 
endeavour inwards from the ambient aetherial 
fubftance, as his dodrine feems to fuppofe, is 
necelfary to the perception of cold ; fince, as 
tlie mind perceives divers other qualities, by 
various motions in the nervous or membranous 
parts of the lentient; focoJd may be perceived, 
either by the decrement of the agitation of 
the parts of the objed, in reference to thofe 
of the fenfory; or die by fome differing impulfe 
of the fenfitivp parts occafioned by fome change 
made in the motion of the blood or fpirits, up
on the deadening of that motion; or by the tur
bulent motion of thofe excremenlitious fteams, 
that are wont, when the blood circulates as

nimbly;
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touching COLD.
nimbly, and the porc< are kept as open as be
fore, to be dilTipated by infenfible tranfpiration.

9. It may afford fome illuftration to this 
hiatter to add, that having inquired of. fome 
hyfterical women, who complained, to me of 
their diftempers, whether they did not fpme- 
times find a very great coldnefs in Ibme parts 
of their heads, efpecially at the top, I was an
fwered, that they did fo j and one of them 
complained, that lhe felt in the upper part of 
her head fuch a coldnefs, as if fome body were 
pouring cold water upon it. And having in- 
quired of a couple of eminent phyficians, of 
great praftice, about this matter, they both 
affured me, that many of their hyfterical pa
tients had made complaints to them of fuch 
great coldnels in the upper part of the head, 
and feme allb along the vertebra’s of the neck 
and back. And one of thefe experienced doc
tors added, that this happened to. fome of his 
patients, when they feemed to him and to them
felves to be otherwife hot. The noble * Avicen 
alfo fomewhere takes notice, that the invenom- 
cd bitings of fome kinds of ferpents, (creatures 
too well known in the hot courftries, where he 
lived) made thofe, that were bitten by them, 
cither become or think themfelves very cold. 
But that will perhaps feem more remarkable, 
which I fhall furthet add, namely, that I know 
a nobleman, who followed the wars in feveral 
countries, and has fignalized his valour in them 
and yet though his ftature be proportionate to 
his courage, yet when this perfon falls (as fre- 
•quently he has done) in a fit of the ftone, he 
/eels an univerlal cold over his whole body,

>, juft like that, which begins the fit of an ague.
And though he affures me, that the ftones, 
that torment him, and which he ufually voids, 
are but very fmall; yet whilft the fit conti
nues, which oftentimes lafts many hours, he 
does not only feel an extraordinary coldnefs, 
but which is more ftrange, and which I parti
cularly inquired after, cannot by cloches, or 
almoft any other means, keep himfelf warm.

10. I Elsewh e rk take notice of fome other 
obfervations, agreeable tothefe, by fome of which 
we may be perfuaded, that there may be other 
ways,befides thofe already mentioned, of perceiv
ing cold, though the outward parts of our bodies 
were not preffed inwards. And whereas Mr. 
Hobbes infers that he, who would know the caufe 
of cold, muft find by what morion or motions 
lhe exterior parts of any body endeavour to re- breath is more ftrongly blown out of the 
tire in wards, that feems but an inconfiderable di- 
reftion. For in compreffions, that are made by 
fiirroundingbodies, there is produced an endea
vour inward of the parts of the compreft body, 
though no cold, but fometimes rather heat be 
thereby generated. And I hope Mr. Hobbes will 
not objeft, that in this cafe the parts do not retire, 
but are thruft inwards, fince, according to him, 
no body at all can be moved, but by a body con
tiguous and moved. But what I have hitherto 
taken notice of, being chiefly defigned to fliew, 
that the notion of cold in general is not fo ob
vious a thing to be rightly pitched upon, as 
many think, and that therefore it needs be no
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wonder, that it hath not been accurately and 
warily propofed by M r. Habbes j I fliall not 
any further profecute that difcourfe, but pro
ceed to what remains. Next then, the caule 
he afligns, why a man can blow hot or cold 
with the lame breath, is very queftionabJe j 
partly, becaufe he fuppofes in part of the breath 
fuch a fimple motion, as he calls ir, of the 
fmall particles of the lame breath, as he will 
not eafily prove, and as "t eminent aftronomers 
and mathematicians have rejected ; and partly, 
becaufe that without the fulpefted fuppofition, 
I could (by putting together the conjeftures 
of two learned writers, and what I have elfe
where added of my own) give a more probable 
account of the phtenomenon, if I had not 
fome fcruples about the matter of faft itfelf: 
which laft caule 1 add, becaufe, though I am 
not fure, that further trials may not fatisfy me, 
that the wind or breath, that is blown out at 
the middle of the comprelTed lips, has in in 
fuch a real coldnefs, as men have generally 
aferibed to it,. yet hitherto Ibme trials, that 
my jealoufy led me to make, incline me to 
fufpeft, there may be a miftake about this mat
ter, and that in eftimating the temper of the 
produced wind, our fenfes may impofe upon 
us. For having taken a very good and tender 
fealed weather-glafs, and blown upon ic 
through a glafs pipe (of about half a yard 
long) that was chofen flender, to be fure, that' 
my breath fhould iffueout in a fmall ftream $ by 
this wind beating upon the ball of the weather- 
glafs, I could not make the included fpirit of 
wine fiibfide, but manifeftly, though not much, 
afeend, though the wind, that I prefently blew 
through the fame pipe, feemed fenfibly cold, 
both to the hand of by-ftanders, and to mine 
own, and yet mine was more than ordinarily 
cold. So that having no great encouragement 
to enter into a dilpute about the cdule of a 
phenomenon, whole hiftorical circumftances 
arc not yet fufficiently known and cleared, I 
will now proceed to add, that whatever be 
the caufe of the effeft, there arc divers things 
that make Mr. Hobbes'i hypothefis of the caufe 
of cold unfit to be acquiefeed in. For we fee, 
tliac the grand caufe he alTigns of cold and 
its effefts* is wind, which, according to him, 
it air moved in a confiderable quantity^ and 
that either forwards only^ or in an undulating 
motion: and he tells us too, that when the.

mouth, then is the di reft motion prevalent 
(over the fimple motion) which, fays he, makes 
us feel cold; for, lays he, the diredt motion 
of the breath or air is wind, and all wind cools 
or diminifhes former heat. To which words Chap. 
in the very next line he fubjoins, that not only Sed. a. 
great, but almoft any ventilation, and ftirring 
of the air doth refrigerate. But againft this 
doftrine I have feveral things to objeft*

11. For firft, we lee there are very hard 
frofts, not only continued, but oftentimes be* 
gun, when the air is calm and free from 
winds jand high and boiftercus foutherly winds 
are not here wont to be near fo cold as far 

weaker
* CJuoted by pMlUivtraMz. Ds Fitrpiira,'cap. 12.
j. Dr. {i'ani, (now tlic worthy bifhop oi’ £«r<r) and Dr. tVallltt the learned Savilian prcfeflbr ofCcOHietry, i^Cr

    
 



fhadow of reafon is there to conceive, that the 
air which was ingaged in, and furrounded with 
the fubftances of the white, and the yolk of 
the egg, miift needs be a wirid, fin&, accor
ding to Mr. Hobbes, that requires a confide
rable motion of moft of the parts of th6 moved' 
air the fame way, and, according to hifri alfo, 
a body cannot be put into motion,_ bufby'ano- 
ther body contiguous and'unmoved. ■ ,

16. Sixthly, Mr. Hobbes does indeed af
firm,' that all wind’Cools', biit is fo‘ far fto'm 
prOvingi; that the Kigfieft degrees pf cold muft* 
needs proceed from wind, that he does not well 
evinCe, that all winds ’ refrigerate.', Nor a’fi'. 
wa bound to believ’e it without proof, fince wind 
being, according to'him, but air moved in a 
confiderable’ quantity, either in a dired or un
dulating motion, it does not appear, howmd^ 
tiori fhould, rather than reft, 'make’air grow 
cold. For though it be true, that ufually winds 
feem cold to us;, yet,' in the firft place, it is not 
univerfally'tnie, fince fome, that have travel- 

not belong to them. * ed * Alpinus, have complained,’ that the winds
14. Fourthly, we find bjl experience, coming to them in the furnmer from more 

that in hard frofts water will freeze, not only torrid regions have appeared’to' them almoft

3/6 y/z? EtXatnen of Mr, Ho bbes’i
weaker winds, that blow from the North- were fome fuch contained ’in the egg, yet what 
eaft.

12. Next, if Mr. Hobbes teach us, that it 
is the direft motion of the ftream of breath, 
that is more ftrongly blown out, that makes 
us feel cold, he is obliged to render a reafon, 
why in an aeolipile with a long neck, the ftream, 
that ilTues out, though oftentimes far ftronger 
than that, which is wont to be made by corn- 
prefling the lips, at a pretty diftance from the 
hole it iffues out of, is not cold, but hot,

13. Thirdly, Mr. Hobbes elfewhere
teaches, that when in our engine the pump 
has been long employed to exhauft, as we fay, 
the receiver, there muft be a vehement wind 
produced in that receiver ; and yet by one of 
our other experiments it appeared, that for all 
this in a good fealed weather-glafs placed there, 
before the included air begins to be, as we 
fay, emptied, there appeared no fign of any 
intenfe degree of cold produced by this fup
pofed wind, fo that cither the wind is but ima
ginary, or elfe Mr. Hobbes afcribes to winds;' 
as fuch, an infrigidating efficacy, that does led into hot countries, and particularly the learn- 
not belong to them. * ed * Alpinus, have complained,’ that the winds

14. Fourthly, we find by experience, coming to them in the furnmer from more 
that in hard frofts water will freeze, not only torrid regions have appeared’to' them almoft 
though there be no vszind ftirring in the am- like the fteam, that'comes out at the open mouth 
bient air, but though the liquor be kept in a of a heated oven. And if Marcus Polus Ve-

netus be to be credited, (fof I mention his tefti
mony but ex abundantt) the fouthern winds 
near (irmus have been fometimes fo ’ hot, as 
to'deftroy ’an army itfelf at once. Arid fecond- 
ly, even when the wind does feel cold to us, 
it may oftentimes do fo but by accident;'for, 
as we elfewhere likewife teach, the ftearhs, that, 
iffue out of our bodies being ufually'warmer 
than the ambient air, (whence ift great a/fem- 
blics, even thofe, thatare not thronged, we find it 
exceeding hot, arid I have feveral times obferved 
a hot wind to come •from thofe throngs, and' 
beat upon my' face,) and the more inward 
parts I of our bodies themfelves bein'g very 
much hotter than the ambient air, efpecially’ 
thati which is not yet full of warm fteams, the 
faAie caufes, that turn air info a wind, put it'in-^^ 
to a motion', that both dilpfeces the more neigh- 
bOiiring and more heated air, and alfo makes m»relarge- 
it pierce far deeper into the pores of the fkin', b 
whereby corning to be fenfible to thofe parts, 
that' are fomewhat more inward tEan the coti-ryeHfcmtrfe.

o

clofe room, where, though trie wind were high 
abroad, it could not get admittance; and 
fome of our experiments, carefully made, have 
affured' uS, that water fealed up in one glafs, 
and that glafs kept fufpended in another glafs 
carefully ftopt, to keep out not only all wind, 
but all' adventitious air, may neverthelefs be 
not only much cooled, but turned into ice.

Seetbe 6th I5.'FIFTHLY, We found by Other ekperi- 
Secllm ef ments, that a frozen egg, though fufpended

in, and perfeftly furrounded with water, where 
no- wind can come at it, will be every way 
crufted over with ice; in which cafe there is no 
probability, that the ice Ihould be generated 
according to the way propofed by Mr. Hobbes, 
For he' will fcarce prove, nor is there any like
lihood, that a wind pierced the fhell and clofer 
coats of t.he egg to get into the contained li
quors, and freeze them : and a more uiilikely 
alfertion it would be, to pretend, (as he, that 
mainrains Mr. Hobbes*?, dodrine, muft) that fo ’ 
very little air, if there be ariy, as is mingled with' 
the juices of the egg, is, by the cold, which is cula, and far more hot, the air turned into wind 
not’wont'to expend air (nor water,' till it be' feems to us more cold, than'the reftagn'aht air, 
ready to make it freeze) turned into a wind (if I may fo fpeak)‘upon,fuch another.account, 
fubtile’enough; freely to penetrate the fhell as that, upon which, if a man has one of his 
and coats of the egg, and great enough to dif- ’ hands hot, and another not,' the' fame body 
fufe Itfelf everyway, and turn on every fide ----- ■” -------------------- --------------------- ‘~—
the neighbouring water into ice; and all this 
notwithftanding, that not only it appeared not 
by bubbles breaking through the water, • that 
there is any adventitious air, that comes out of 
the egg at all; but that alfo, fuppofing there'

• werlMe loca finnnobfue calore jrfltHriTnata

that win appear lukewarm to this, will appear 
cold to the other; becaufe, though the felt 
body be the fame, yet the organs of feeling are 
differently dilpofed'." - And to confirm this 
doftrine by an expcriident,' (which 'h^‘’fuc- 
ceeded often enobgh,' and need' not fucceed 

always
• t I O* * . r . f .

nfeuvtett.atqutji^ptiimjiiir.'fntefftanturncc- 
lari! itinflmrmatarum arenarutn evehunt, ut ig^nitas f.tmmaSftKC nun fulvtriius obfcHriJpmas Ttubct
ts ajfsrta^t.vitieinur. And elfewhere : Prima tejtatit furte calitii£iwta inie^ual!^un»qut ob vt^mentiffimum meridimaliut/t 
'jiiitorum'caliirem, Profper Alpinus <fe Mz/Zr/w . I

j From nine till noon, there blows a wind with fuch extreme heat from the lands, that it fwallows up a man’s 
breath, and ftifleth him. The King of Chtrmain lent an army of fixteen hundred horfe, and five thoufand foot, 

■ag.iinft the Lord of Onnus, for not paying his tribute, which Were all lurprifed and ftifled with that wind. Alartus 
Poiut in Purchjs't Pilgrims, lib. I I t. ^.'W. i t. i

    
 



Docirine touching COLD/
always to ferve our prefent purpofe) we will 
add^ that though air blown through a pair of 
bellows upon one’s hand, when it is in a mo
derate temper, will feem very cold; yet, that 
the ambient air by being thus turned into wind, 
does indeed acquire a relative coldnefs, fo as 
to feem cold to our fenfes, but yet without ac
quiring fuch a cold as is prefumed, may ap
pear by this, that by blowing the fame air with 
the fame bellows upon weather-glaffes, though 
made more than ordinarily long, and by an 
artift eminent at making them, we could not 
obferve, that this wind’s beating upon them 
did fenfibly refrigerate either the air, or the 
liquor. Though it is not impoffible, but that 
in fome cafes the wind may cool even inani
mate bodies, by driving away a parcel of am
bient air, impregnated with exhalations lefs 
cold, than the air that compofes the wind. But 
this is not much, if at all, more than would 
be etfectcd, if, without a wind, fome - other 
body fhould precipitate out of the air near the 
weather-glafs, the warmer effluvia we have 
been mentioning; efpecially if the precipitating 
body introduce in the room of the difplaced par
ticles, fuch as may in a fafe fenfe be term’d 
frigorifick.

17. Seventhly, nor can we admit, with
out a favourable conftruftion, Mr. Hobbes‘s 
way of expreffing himfelf, where he fays, as 
we have lately feen, that all wind cools ordi- 
minifhes former heat. For if we take heat in 
the mofl common fenfe, wherein the word is 
ufed, not only by other writers, but alfo by 
philofophers, to make wind the adequate caufe 
of cold, it muft in many cafes do more than 
diminifh former heat. For water, for inftance, 
that is ready to freeze, is already aftually cold 
in a high degree, and yet the wind (if Mr, 
Hobbes will needs have that to be the efficient 
of freezing,) muft make this not hot, but al
ready very cold liquor, more cold yet, before 
it can turn into ice.

18. These things thus eftablifhed, it will 
not be difficult to difpatch the remaining part 
of Mr. Hobbes'^ theory of cold. For, to pro
ceed to his fixth fccrion, we lhall pafs by what 
a cofmographer would perhaps except againft 
in his dodcrine about the generation and mo
tion of the wind upon the furface of the earth, 
and lhall only take notice in the remaining 
part of that leftion of thus much : That the 
moft of what Mr. Hobbes here lhews us, is 
but, that there is an expanfion of the air, or a 
wind generated by the motion and aftion of 
the fun ; but why this wind thus generated 
muft produce cold, I do not lee, that he lhews; 
nor does his affirming, that it moves towards 
the poles, help the matter. For befides that 
we have lhewn, that wind, as fuch, is not fuf
ficient to produce far lefs degrees of cold, than 
thofe, that are felt in many northern regions, 
there muft be fome other caufe, than the motion 
of the air er fteams driven away by the fun, to 
make bodies, not in themfelves cold, (for fo 
they were fuppofed not to be, when the fun 
began to put them in motion) become vehe
mently cold in their paffage. For Mr. Hobbes 
cannot, as other naturalifts, derive the coldnefs
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of freezing winds from the cold fteams they 
meet with, and carry along with them in their 
paffage through cold regions; fince then thofe 
fteams rather than the wind would be the caufe 
of that vehement coldnels; and fo it might 
juftly be demanded, whence the coldnefs of 
thefe cold exhalations proceeds, Befides that, 
it is very precarious and unconfonant to obfer
vation, to imagine fuch a wind, as he talks of, 
to blow, whenever great frofts happen, fince, 
as we noted before, very vehement glaciations 
may be obferved, efpecially in northern regi
ons, when the air is calm, and free from 
windsi

19. The account he gives in his feventh 
feftion of turning water into ice, is the moft 
unfatisfaftory I have ever yet met with ; for a 
good part of that feftion is fo written, as if he 
were afraid to be underftood. But whereas he 
fuppofes, that by the endeavour of the wind 
to raife the parts of the water, joined with the 
endeavour of the parts of the water towards 
the center of the earth, the uppermoft parts 
of the water will be preft together, and co
agulated, he fays that which is very far from 
fatisfaftory. For, firft, ice is. often produced, 
where no wind can come to beat upon the up
permoft parts of the water, and to raife them ; 
and in veffels hermetically fealed, which ex- 
aftly keep out air and wind, ice may be gene
rated, as many of our experiments evince. 
And this alone were a fufficient anfwer, fince 
the whole explication is built upon the aftion 
of the wind. But this is not all we have 
to objeft; for not to urge, that he ffiould 
have proved, that the uppermoft parts of 
the water muft be raifed in congelation, efpe
cially fince oil, and divers other liquors, are 
contrafted by it; not to urge this, I fay, 
what ffiew of probability is.there,, that by 
the bate endeavour of the wind, and the gra
vity of the fuperficiate parts of the watery 
there ffiould be any fuch forcible compreffion 
made, as he is pleafed to take for granted ? 
And yet this itfelf is lefs improbable, than that 
fuppofing the uppermoft parts of the water to 
be preffed together, that preffure is fufficient 
to coagulate, as he fpeaks, or rather congeal 
them into ice. So bold and unlikely an affer- 
tion ffiould at leaft have been countenanced by 
Ibme plaufible reafon, or an example in fome 
meafure parallel. For I remember not any one 
inftance, wherein any degree of compreffion, 
that has been imployed, much lefs fo flight a 
one as this muft be, confidering the caufes, 
whence it is faid to proceed, can harden, any li
quor, into ice, or any other hard body. And 
in the experiment, we have elfewhere mention- in the ne-» 
ed, of filling a pewter-veffel with water, and 
when it is exaftly clofed, compreffing it by 
knocks of a hammer, till the water be reduced the fpring 
to penetrate the very pewter, we found not that"/’ the air. 
lb violent a compreffion did give the water the 
leaft difpofition to turn a hard body. And as 
for the way Mr. Hobbes affigns of increafing 
the thicknels of ice, it is very difficult to con
ceive, how a cake of ice on fhe top of the 
water, being hard frozen to the fides of the 
containing veflel, and thereby fevering betwixt
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578 An Examen of Mr. Hobbes’^

the included water and the external air •, the 
wind, that cannot come to touch the water, be
caufe of the interpofition of the hard and ri
gid ice, Ihould yet be able, fometimes at the 
depth of nine or ten foot, or much further, 
to beat upon the fubjacent water, and turn it 
into ice. And it is yet more difficult to con
ceive, how the wind muft do all this, when, as 
was lately noted, the water doth freeze more 
and more downwards, to a great depth, in 
places where the wind cannot come to beat up-

.on it at all. And as to what Mr. Hobbes fur- 
9.'/fther teaches, that the ice muft contain many 

Title »f the particles of air received into it, we have elfe- 
where occafion to (how, how erroneoufly he 

" ■ difcourfes about thofe icy bubbles.
20.The reafon he affigns of the freezing of 

water with fnow and fait, does as little fatisfy 
as the reft of his theory of cold. For not to 
mention, that he affirms, without proving it, 
that fnow and fait have in them a great deal of 
air ; it is very precarious to alfert, that this air 
muft be preft out every way in wind, which 
muft rake the fides of the veffel: for it is ftrange, 
that far more diligent obfervers than Mr. Hobbes 
Ihould take no notice of any fuch wind, if any 
fuch wind there were. But this is yet lefs 
ftrange than that which follows •, namely, that 
this wind muft fo rake the fides of the veffel, 
as to jnake the veffel, by the fame motion and 
aftion, congeal the water within it: for what 
affinity is there between a wind palling along 
the outfide of a glafs, altogether impervious to 
it, and the turning a fluid body, included in 
that glafs, into a hard and brittle body ? The 
wind indeed may, perhaps, if it be ftrong, 
a little lhake or agitate the particles, that com
pofe the glafs, and thofe may communicate 
ibme of their motion to the-contiguous parts of 
the water: but why all this muft amount to the 
turning of that water into ice, is more, I ebn- 
fefs, by far than I can apprehend •, efpecially 
'feeing, that though you long blow upon a glafs 
of water with a pair of bellows, where there is 
not an imaginary wind, as Mr. Hobbes’^, but a 
real and manifeft one j yet the water will be fo 
far from being frozen, that our formerly men
tioned experiments (of blowing upon thermo
meters) make it probable, that it will fcarce be 
cooled. And if fea-lalt do contain fo much air, 
by vertue of which, it, as well as the fnow, 
produces fo intenfe a degree of cold, how 
chance, that being refolved in a little water 
without fnow, it does not produce,at leaft a 
far greater degree of cold than we find it to 
do ? Befides, in the experiment we made (and 

Seethe4thelfewhere mention) of freezing water fealed 
Sea'»» ef up in bubbles, though the bubbles were fuf- 

pended in other glaffes, whofe fides nowhere 
touched them, and the remaining part of whofe 
cavities were filled fome with air, and fome 
with unfreezing liquors ; what likelihood is 
there, that Mr. Hobbe^z infenfible wind Ihould 
be able to occafion fo many fucceffive takings 
through different bodies, as there muft be, to 
propagate the congelative motion (if I may fo 
call it; of the wind, through the firft glafs, to 
the included air or liquor, and through that 
new medium to the glafscontainingimmediately

the water, and through that to the innermoft 
parts of the fealed up water ? And it might be 
further objedled, if it were worth while, that 
Mr. Hobbei does not fo much as offer at a rea
fon, why fpirit of wine, aqua fortis, or even 
brine, if it be of the ftrongeft fort, are not ei
ther by this mixture, or (here in England } by 
the wind in open air, turned into ice, as well 
as many other liquors are.

21. The reafon,why cold is wont to be more 
remifs in rainy or cloudy weather, than in that 
which is more clear, is not better given by Mr. 
Hobbes, than by fome others, that have written 
before him : for, not to mention, that I have 
feen great frofts, and lafting enough in cloudy, 
and fometimes very dark weather ; that which 
he talks of the wind’s being more ftrong in 
clear weather than in cloudy, is of no great 
importance 5 fince common experience lhews, 
that in clear weather the air may be very cold, 
and the froft very great, where no wind is felt 
to rake (as he would have it) the fuperficies of 
the earth. Nor does experience bear witnefs to 
what he not warily enough pronounces, that 
the left the wind is, the left is the cold. There 
are but two phsenomena more,which in this fec- 
tion Mr. Hobbes pretends to explicate : the one 
is, that in deep wells the water does not 
freeze fo much, as it does upon the fuperficies 
of the earth. But the reafon of this we elfe
where take occafion to confider, and there- 
fore in this place we need only note, that Mr. 
Hobbes has not rightly afligned it, by afcribing^ap. 
it to the wind’s entring more or lefs into the 
earth, by reafon of the laxity of its parts j 
fince befides that it is very improbable, that 
the wind Ihould not, as he fays it does not, 
lofe much of its force by entring into the earth
at its pores, and other leffer cavities (for that 
feems to be his meaning by the laxity of the 
earth’s parts) to fo great a depth as water lies 
in feveral wells fubjeft to freezing : befides 
this, I fay, experience teaches us, that wells 
may be frozen, though their orifices be well 
covered, and the wind be thereby kept from 
approaching the included water by divers yards; 
and very many wells, that are fubjeft to freeze, 
when northerly and eafterly winds reign, will 
likewife be frozen in very cold winters, whe
ther any winds blow, or not.

22. The other, and laft phaenomenon, Mr, 
Hobbes attempts to explicate, is, that ice is 
lighter than water. The caufe whereof, fays 
he, is manifeft from what I have already fhown j 
namely, that air is received in, and mingled 
with the particles of the water, whilft it is in 
congealing. But that this is not the true rea
fon, may be argued from hence, that if a con
venient glaft-velfel be filled topfull with wa
ter, and expofed either unfealed or fealed to 
congelation, the ice will have ftore of bubbles, 
which, at leaft in the fealed veffel, cannot by 
Mr. Hobbes, who will not affirm glaft to be 
pervious to the air, be pretended to proceed 
from bubbles, that got from without into the 
water, whilft it was in congealing. And we , 
have fometimes had occafion to manifeft, by 
particular experiments purpofely made, uij'.cry^ 
little of air there is even in thofe bubbles, that .Cold.

are
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learned author has paft by far the greateft part 
even of the more obvious phaenomena of cold, 
without attempting to explicate them, or fo 
much as ftiewing in a general way, that he had 
confidered them, and thought them explicable 
by his hypothefis ; by which he, that will fairly 
explain all the phaenomena recited in the notes 
we have been drawing together, and which 
yet contain but a beginning of the Hiftory of 
Cold, fhall give me a very good opinion of 
his fagacity.

are generated in ice, made in vcflels, where 
the air was not kept from being contiguous to 
the water.

23. And thus have we gone through Mr. 
Hobbes*^ theory of cold. In his propofing of 
which, we wilh’d he had in divers places been 
more clear, j and in our curfory examination of 
which we have fcen, that moft of the particu
lars are either precarious or erroneous; and 
were they neither, yet the whole theory would, 
I fear, prove very infufficient. Since an atten
tive reader cannot but have marked, that this

A POSTSCRIPT.
HOUGH the hafte I am obliged to 
comply with, keep me from annex
ing the hiftorical papers, wherewith I 

had thoughts to conclude this book, concern
ing cold i yet fince the nature of the paft Exa
men gave me but little opportunity to teach the 
reader any thing more confiderable, than that 
Mr, Hobbes's dodlrine is erroneous ; I am very 
inclinable to make him here fome fuch little 
amends, as the time will permit, for that pau
city of experiments. And therefore fince in 
the laft feftion of the foregoing Hiftory, up
on occafion of an experiment very imperfeftly, 
and not intelligibly delivered by Berigardus^ I 
intimate my having elfewhere plainly fet down 
either the lame he meant, or one of that na
ture, and that with confiderable phaeriom.ena 
unmentioned by him 5 I chufe rather to borrow 
fome account of it from another treatife, to 
which it belongs, than not to gratify fome of 
the curious to whom the phaenomena I lhew’d 
them of it, feemed no left pretty than fur
prizing.

The way then I ufed in making this experi
ment, may be gathered from the following di- 
reftions.

Take of good unflaked lime three parts (or 
* thereabouts) of yellow orpiment one part, 
of fair water 15 or 16 parts; beat the lime 
grofty, and powder the orpiment, (with care 
to avoid the noxious duft, that may fly up ■{•) 
and having put thefe two ingredients into the 
water, let them remain there for two or three 
hours, or longer, if needs be, remembring to 
fliake or ftir the mixture from time to time. 
By this means you will obtain a fomewhat fetid 
liquor, whereof by warily decanting, or by fil
trating it, the clear part muft be fever’d from 
the reft.

In the mean time, take a piece of cork, and 
having lighted it fo, that it is kindled through
out, remove it from the fire, whilft it is yet 
burning, and by a quick immerfion quench it 
in fair water. And having by this means re
duced it to a coal, you may (in cafe you have 
not erred in the operation) by grinding it 
with a convenient quantity of gum-water j, 
bring it to the colour and confiftence of a good 
black inkj that you may ufe with an ordinary 
pen.

Whilst thele things are doing, you may 
take what quantity you think fit of common 
minium **, and two or three times its weight 
of fpirit of vinegar, (which needs not be for 
this purpofe much ftronger than phlegm, and 
to which even undiftilled vinegar may be a fuc- 
cedaneum) and putting the powder and liquor 
into a glaft-phial, or any other convenient vef- 
felj let them infule over hot embers, or in 
fome confiderably warm place for two or three 
hours more or lefs, till the liquor have acquired 
a very fweet tafte.

All things being thus prepared, take a newj 
or at leaft a clean pen, and write with it fome 
fuch thing, as you either defire or need not 
fear to have read, between (if you pleafe) or, 
which is lafer, over the lines, which contain 
your fecret, and which are to be traced with, 
the folution of minium 5 for this liquor, if it 
be either well decanted or filtred, will be fo 
clear, that what is written with it by a new 
pen, will not be feen on the paper when it is 
dry.

Lastly, When you would Ihow’ the ex
periment, dip a fmall piece of fponge, or a 
linnen-rag (or, for a need, a little paper 
wreathed) in the water, that was made with 
lime and auripigmentum, and with this liquor, 

which,
* According to the goodnefs of the lime, of which, if it be very ftrong, two parts may fer ve the turn} and which, 

if it be too weak, may make the experiment mifearry.
t To prevent which, I ufually caufe the orpiment to be beaten, wrapt up in divers papers, or feme other way 

fccured from avolation, and from harming the veffel wherein it is pounded.
4: Which for this ufe it will foffice to make by diflblving gum-arabick ip a little fair water.
*• This is known in rhe fhops by rhe name of red-lead, and is here fpecified, as being cheap and edly to be pro

cured, though I feppofe, that other calxes or powders of the tame metal, if they be not Ibpbifticated, may ferve the 
turn.

•fl If you write firft with the black ink, and then with the folution, the lines muft be made fomewhat diftant, that 
thofe, which exprefe your fecret, may have room between the others ; and thet'ofore the better to avoid fufpicion, I 
diofe rather to write firft with the invifible ink, and then over that with the black, as if I had writ on an ordinary 
piece of white paper, by which means 1 coaid write the black lines as clofe -as I pleafed.
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which, though it fmell ill, will look limpid 
and clear, wiping over the paper, it will pre
fently, at once, both wipe out or obliterate 
what was written iwith the black ink, and 
make all that was written with the invifible 
ink, though perhaps in the felf-fame lines, ap
pear black, fo as lo be very eafily and plainly 
legible.

This is the way, to which many years ago 
my trials led me, of making this odd experi
ment. For the performing whereof, if any 
can propofe a more eafy and better way, (for I 
find by an inquifitive * traveller, that there are 
more ways than one) I lhall willingly learn it. 
In the mean time, the reader may perceive, that 
I did not cauflefly intimate, that the learned 
Berigardus, though he would manifeft a great 
thing in philofophy by this experiment, did 
yet either not underftand himfelf that part of 
it he pretends to teach, or has omitted one of 
the main ingredients of the water of orpiment 
he fpeaks of. For I did not find, that even by 
a long infufion, nor by fome decoftion of the 
orpiment alone (without the quick-lime) there 
would be produced a liquor, either obvioully 
fetid, or that would perform fo much as a lefs 
matter, than what that, which he mentions, 
Ihould. And whereas he feems to commend

this way (though but between lines written 
with common ink) for the writing of things one 
would not have to be difeovered, and though 
I have yet met with nobody, that having feen 
the experiment, is not of his mind ; yet I re
member, that when, many years ago, I was 
making trials concerning the feveral ways of 
making invifible inks, my conjeftures led me 
to difcover, that I could very readily bring 
what was written, with a folution of minium, 
to be legible by the help of a fire ; as well as 
I could alfo deteft by the fame way feveral in
vifible inks, which are believed to require ap
propriated liquors to make them confefs their 
fecrets. But I muft referve the refledtions, and 
other particulars, that relate to this experiment, 
for the treatife, to which it belonged. Only I 
will now add, that befides the above-fpecified 
motives to communicate what I have at prefent 
written of it, I was the rather induced to dd 
fo, becaufe I had mentioned, but not taught 
this experiment, in the Hiftory of Whitenels 
and Blacknefs j and becaufe alfo Berigardus is 
not the only author of note I have met with, 
that having made particular mention of the ex
periment, has given the curious but a lame and 
unfatisfaftory account of it.

A N

ADVERTISEMENT to the READERS
O F T H E

Following EXPERIMENTS, by the Author of the foregoing 
Hiftory.

At the fame time that the Royal Society 
required of me an account of what I 
had obferved, or tried, concerning 

Cold -f’ they recommended the making of 
trials about that fubjeft to the learned Dr. 
C. Merrety who having difpatched what he in
tended, much earlier than I could bring in my 
far more voluminous papers, he long ago pre- 
lented his to that Illuftrious Company : and 
fince that, has thought fit to let them indear 
my treatife, by their being annexed to it, and 
compofing a part of it; and that fuch a part, 
as much might be faid of it, if after I have in
formed the reader of its having obtained the 
thanks of a fociety, that is too much accuf
tomed to receive and produce excellent things, 
to be fulpefted of valuing trifles, I could 
think it needful and proper to give thole pa
pers any other elogium. And it falling out 
fortunately enough, that the doftor and I (be
ing at fome miles diftance) did not communi
cate our defigns to one another j as I knew no
thing what he had been doing, till I heard it 
publickly read at Grejham-Ccliege, when far 
the greateft part of my experiments were (as

Is known to more perfons than one) already 
recorded •, fo I afterwards fcrupuloufly ab- 
ftained from borrowing the trials mentioned in 
his papers, to inrich mine. Which forbearance 
was the more eafy to me, becaufe after the 
firft time I heard thofe papers read, I never 
defired a copy, nor had a fight of them. By 
this means it happened, that befides thole 
many titles, which being handled at large in 
the hiftory, are left untouched in the follow
ing traft, even on thofe occafions, where the 
learned doftor and I happen to treat of the 
fame fubjefts, our trials are but very few of 
them cpincident; upon which fcore the reader 
will meet with more variety betwixt us, than 
probably he would have expefted to find on 
fuch an occafion.

Having drawn up this advertifement about 
the doftor’s papers, as fuppoling them the very 
fame he prefented to the Royal Society; upon 
a fight of the following lheets, (as they were 
fome hours fince brought me from the prels) the 
additions I there find, make ic appear necelTary 
to fay fomething further to the reader. I muft 
inform him then, that about the middle of this 

winter,
* That learned gentleman Mr. H. Oldenktrg, lecretary to the Royal Society.
*}• This is pointed at in the ad page of the following account, where mention is made of an honourable perfon,
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winter, and about the end of December 1664, 
I prefented to the Royal Society feveral books, 
containing each of them eighteen or nineteen 
of the twenty-one titles, whereof my .hiftory 
confifts i that the Virtuofi might have the 
opportunity of the cold (which then began to 
be fo ftrong, as to keep the prels from dip
patching the teft of the book *) to examine my 
experiments, and add to them : and one of 
thefe being delivered to the doftor, as the like- 
lieft perfon to make ufe of it, together with an 
order to the ftationer, to let him have the re
maining lheets of the book, as faft as they 
Ihould from time to time be printed •, he had 
the curiofity, as to enlarge fome of the things 
he had already tried, and brought in himfelf, 
(as is intimated in page 389) fo to make 
trial of fome particulars, that I had pro
pofed and performed, which either their im
portance, (as the way of freezing from the 
bottom upwards, by me fuggefted, and the 
weight of bodies frozen and unfrozen) or his 
opportunity invited him to make choice of; 
and has been pleafed to afford them place a- 
mong his own experiments + j by which means, 
though the coincidence of what we deliver 
will appear to happen more frequently, than 
the advertifement will make one expeft ; yet 
to fuch readers, as do not prefer variety before 
certainty, the coincident paffages will not, in

381 
likelihood, be unacceptable. For, in thofe 
cafes, where the events of our trials are the 
fame, it is like the truth will be the more 
confirmed |!; and in cafes where the fuccefles ■ 
are very differing, the reader will be excited to 
make farther trials himfelf, and will be there* 
by enabled to judge, which trials have been the 
moft carefully made, and the moft warily de
livered. And, though I think it but a necef- 
lary profeffion for me, to fay on this occafion, 
that I am pretty confident of my having per
formed my duty, as to the hiftorical part j 
yet this need not hinder, but that moft of the 
differing fucceffes, we are fpeaking of, may 
prove but inftances of the truth of what I long 
fince admonilhed the Reader (in my preface) 
that there are among the experiments of cold, 
divers,that are liable to contingencies; fothat, 
as I would not have the papers of this learned 
man comprehended in what I faid of the jejune- 
nefs of the writers I had met with, who treat 
of cold, in a preface written, when I was not 
fure the following papers would not be made 
publick; fo I hope the reception of thefe pa
pers of this ingenious perfon will be fuch, as 
may invite him to haften the publication of 
thofe fruits of his learning and induftry on 
another fubjed, which divers of the Virtuofi *} 
do not more exped, than defire, to have com- 
municated to them.

A N

ACCOUNT of FREEZING,
Made in. December and January^ 1662.

rious liquors or bodies, whether fluid or con
fiftent, fimple or Compound, ^c. ufed in this 
work. Secondly, what figures obfervable in 
thofe ices. Thirdly, fome effefts arifing thence. 
Fourthly, fome properties and qualities. Fifth
ly, fome lets or helps both to freezing and 
thawing. Sixthly, fome ufes of ice.

In purfuance of which particulars, I had re
courfe to thofe ingenious queries of Mr. Hen- 

Jhauo^ regiftered in your Cimelia^ and then to 
Bartbolinus, in his late book ie Nive, and to 
my own collefted notes from various authors, 
adding whatfoever trials I thought meet. And 
in all thefe I have barely fet down matter of 
faft, neither mentioning the authors, nor their 
errors, which would have been both naufeous 
and tedious j nor fhall I endeavour to render 
a reafon of the' various (which can
not be done without a volume) but fhall leave 
that province to an honourable perfon of this 
fociety, who hath had much experience and 
refleftions on this fubjeft. And now to my 
talk.

SINCE the bufinefs of freezing is ob
noxious to many various contingencies, I 
muft neceffarily premife thefe following 

circumftances. That thefe experiments were 
made in very hard weather, yet with fome al
ternate relaxations, the froft continuing above 
fix weeks. And the place I chofe was in ftone 
windows, expofed to the North, and North- 
eaft winds, and fome upon the ground. The 
veffels were glafs-canes of feveral bores j earthen 
and pewter, fmall pans and porringers ; fpoons 
of pewter and filver j glaffes of various figures, 
as phials, cylindrical, round andfquare; flalks, 
recipients, bolt-heads, and fome conical ones. 
Moft whereof, by the diverfity of their figure, 
their opennefs or clofenels, produce various ef
feds in freezing, as the following obfervations 
will lhew. The quantity alfo of the liquor ex
pofed is to be confidered j for what will lhew a 
fmall thin plate of ice in a fmall parcel of fome 
liquors, will lhew none in a greater.

The method I lhall follow in delivering my 
obfervations lhall be, firft, to run over the va-

VOL. II.
* See the publilher’s advertifement to the reader.
I Among which I am fince informed, that he had tried divers, before he law my papers.

II & one of the chief paflages of the Examen of Antiperiftafis is much confirmed by page 5S9, following ; which 
contains an account of a trial made by the command of the Royal Society, to whom it was propoled by the Author of 
the Examen, with a requeft, that they would plealc to order it to be made.
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An Account of Fr EEZING,
ifh continued. The refidue in the glafs with
in four days (the feafon continuing) and plates 
taken off (once in twenty-four hours) was fro
zen throughout, but that at the bottom of the 
glafs feemed to have a much brilker tafte than 
that at the top, neither was it fo firm And friable 
as that. I tried another beer-glafs with the fame 
water, which froze moft part of it, but the fea- 
fbn continued not fo conftandy ftiarp fo long 
together, as in the former experiment, and 
therefore I could conclude nothing therefrom. 
But in fmall broad earthen pans let in ice, in 
36 hours the lame water became ice through
out, and with the addition of a parcel of ice 
or fnow much fooner.

Some water is impregnated with as much 
bay-lalt, fome with as much falt-petre, fome 
with as much fal armoniac as the water was ca
pable to receive, and neither of thefe did con
geal with the higheft degree of cold, continued 
fix days together.

A Solution of fait of tartar foon converted 
into ice, but in much longer time than common 
water. I obferved, that it began to freeze in a 
tube at the top, bottom, and fides firft, leaving 
the liquor in the middle unfrozen ; whereas o- 
ther folutions and liquors congealed uniformly, 
by defcending, or afcending, or both at the 
fanae time, from fide to fide through the middle. 
Of this I made but ona trial.

Salt-petre required 28 hours in a very 
cold feafon, and in that time became in the 
open pan a moft pure white ice perfectly like fal 
prunellre, which an apothecary miftook it for. 
This ice thrown into the fire (after the aque
ous humidity was evaporated) did fparkle as 
that fait ufeth to do. A ftrong lixivium made 
hereof with an addition of copperas or allum 
fingly, or mixt, fet in fnow and fait, or fnow 
alone, was frozen in one night.

Sal Gem alone of all the faits, though 
fnow and ice were mixed with it in great pro
portion, and though the pan was fet in fait 
and frtow, could not all that time be brought 
to congelation; an odd experiment. Phlegm 
of vitriol did freeze fooner than the folutions 
before-mentioned.

Oil of vitriol begins congelation (or coagu
lation rather) near as foon as fair water. A 
pretty large tube was filled 4 full with this 
oil, and about thereof was frozen, the raft 
remaining at the bottom uncongealed. This 
tube was broken in the prefence, and by the 
commapd of this honourable fociety, the coa
gulated part whereof was tafted by many then 
prefent, and concluded by all thofe, that it 
was a ftrong vitriolate tafte. This coagulated 
part \Vas of a paler colour than the other, and 
both thefe mixed and poured into a phial- 
glafs heated it fo hot, that none there could 
hold it. This coagulated part kept fo in the 
air a week after all my other liquors had been 
thawed, and would, in probability, have con
tinued fo much longer, had not the glafs. been 
broken. I expofed another leffer tubs with the 
fame oil, which became frozen throughout, 
and required very much relaxation in the air to 
return its former fluidity.

As to my firft head of things ufed, I fhall 
begin with common water, which I expofed 
in a triple ftate, in like quantities, and in 

. open pans, ’viz. firft, cold; fccondly, boiling 
hot j thirdly, an equal mixture of both the 
former. The effeft was this j the cold was 
frozen in one hour, the boiling hot in two hours, 
and the mixt in an hour and a half j but with 
this difference, that the cold did freeze firft at 
the top, and fides, and had a large thick cruft 
before there was any fhew of ice in the boiling 
hot} but the mixt and boiling hot began to 
freeze firft at the bottom of the veffels, and 
when the top was cold, then it freezed there 
alfo, leaving betwixt the bottom and top of 
the veffel a cavity for the water, which in time 
was wholly converted to ice. The fame fuc
ceeded moft manifeftly on thefe waters poured 
on a fmooth table, where the cold water was 
prefently frozen, before the boiling hot water 
could become cold at the bottom.

Water exhaufted of air in Mr. Boyle's en
gine was frozen almoft as foon as a like quan
tity expofed in an open pan ; the ice where
of appeared white, and to confift purely of 
bubbles. The glafs ufed was a four-ounce 
round phial, and a fmall tube one foot long 
half filled with water.

Fair water, wherein arfenick had been in- 
fufed eight months, congealed much fooner 
than a like quantity of water, into a very 
white ice.

Solutions of all the forts of vitriols freezed 
fooner in pans and tubes, than water, or any 
folution of the other faits by much, though 
that of allum came very little fhort of it. The 
ice kept both colour and tafte upon the leaft 
touch of the tongue, in all of them.

A Solution of allum did freeze into an 
ice whiter than milk, and ftuck fb clofe 
to the fides of the pan, that it could hardly 
be feparated from it: this was the firmeft ice 
offered to me in all my trials $ next to which, 
in both thefe qualities, were the vitriols, efpeci- 
aJly the Roman.

Sandever quickly freezeth, frit fooner 
than it, and kelp than them both ; all of them 
into lumps very white, and confequently not 
diaphanous.

Sal Armoniac fhewed fome variety in 
point of time; for in the fame pan, quantity, 
and place with the other faked waters, it 
would, for the moft part, freeze long after the 
former, though once it did freeze before them.

Common lalt two drachms diffolved in four 
ounce-6 of common water (for that proportion 
I obferved in all my folutions) did, in 30 hours 
fpace, in the hardeft feafon, turn to pretty 
hard and white ice ; whereas the former folu
tions became fo in two or three hours at the 
moft.

A Beer-glass was filled with ftinking fea- 
water ftill of fait, which within 26 hours ac
quired at the top a plate of ice of the thick
nefs of half a crown-piece, with few bubbles in 
it. This tafted fait and ftinlcing as before, 
but being diflbJved at the fire, or thawed of 
itfelf, the ftinking tafte was gone, but the falt-

I
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I Hau fet a mark on thefe tubes (as on all 
the reft, to obferve their feveral rifings) and 
the oil of vitriol, when coagulated, funk more 
than half an inch below it, and being diffolved 
at the firi^^ returned to its firft ftation, as you 
alfo faw. And this ^xwf/.evov is peculiar to this 
oil alone, all other liquors rifing higher than 
the mark.

I Now come to my ftronger liquors of beer, 
ale, and wines.

I Exposed at the lame time a flafkof fmall 
beer, and another of ftrong ale; the former 
whereof was frozen throughout in 38 hours, 
but three pints of the ale continued unfrozen 
after fix days continuance of very hard weather. 
And the air then difpofed to thawing, I broke 
the flalk, and with the unfrozen liquor made 
an excellent morning’s draught at four in the 
morning. This ale in colour, ftrength and 
quicknefs feemed to me and the other three 
tafters that fate up with me, much better than 
when it was firft put into the flafk, and by 
comparing it with fome other in the houfe of 
the lame barrel, we plainly found the faid dif
ference. After this I took the icy part of the 
ale, and thawed it at a fire, which was in all 
a pint of liquor (though theflaggon contained 
three pints of liquor, was filled with the ice) 
was very pale, and of a quick and alifh tafte, 
very much refembling that drink, which the 
brewers call Blue ’John. This ice was not fo 
firm as that of water, but fuller of bubbles.

I Assayed the fame a fecond time, but 
could not, by reafon of the changeablenefs of 
the weather, attain fo great a thicknefs of ice 
as in the former. And in this alfo I found the 
fame changes as before.

A Beer-glass of Hull-z\e in twenty-four 
hours contraifted a cruft of ice as thick as an 
half-crown, and proceeding, as in fea-falt water, 
the were the fame, all the laminae
taken off appeared of the lame colour and 
tafte, and the loweft ice was the moft tender. 
Another gla/s of the fame ale expofed did not 
freeze throughotit (no cruft being taken off) in 
five days, when my own ale did in a like glafs, 
both being fet out together. Now the tafte 
and colour appeared the fame, or at leaft had 
no fenfible difference, when they had been 
thawed of themfelves, and when firft expofed. 

hath a brackifh tafte.
Claret very ftrong expofed in a fpoon, 

in 35 hours hard freezing became an ice all of 
it; it was foft, kept its former colour and 
tafte, loon difeovering to the tongue of one 
who knew not whence it was, its nature, qua
lity, and kind.

Canary at the fame time in a fpoon ex
pofed, in 38 hours acquired on its furface an 
exceeding thin plate of ice, as thin as the fineft 
paper, and proceeded no farther in four days 
following.

Neither claret nor canary would lhew the 
leaft fign of congelation in tubes, much lefs 
in bottles.

Two ounces of the beft Ipirit of wine ex
pofed in an earthen pan did all evaporate in left 
than twelve hours, but the fame quantity of 
brandy left near a fpoonful of infipid ice with-

made in December and January 1661. 585
out any tafte of the fpirit, which caft into the 
fire flamed not at all, I could difcern no bubbles 
in this phlegmatick ice, but having interpofed 
it betwixt mine eye and a candle, it manitefted 
many bubbles by its lhadows. Query, whether 
this may not turn to profit in colder countries 
in redfifying fpirits of wine ?

We now come to confiftent bodies, and 
lhall begin with animals, and their parts.

Two eyes, the one of an ox, the other of a 
lheep, in one night were both totally frozen 5 
the three humours were very hard, not fepa- 
rable one from another, neither of them dia
phanous, as naturally they are ; and the cryftal
line was as white as that of a whiting boiled. 
The tunicles, fat, and mufcles were alfo frozen, 
as appeared by their ftiffnefs, and by putting 
them into cold water. The ice of the waterilh 
and glaffy humours feemed to be made of 
flakes.

A Pint of lheep’s blood did freeze at the 
top, and all the fides of the dilh, wherein it 
was put, and was nothing elfe but the ferum 
of the blood. This ice being feparated from 
the blood, and thawed at the fire, and then 
again expofed, congealed into a feeming mem
branous fubftance, and was taken for fuch by 
fome that faw ir, and fo continued in a warm 
feafon, and appeared in all relpeffs a mem
brane. This alfo was feen and regiftered in the 
journal. The blood remaining gave me no 
ligns, that froft had taken it.

I Dissected a dog and a cat, having Iain 
dead in the open air, and found their entrails, 
nay, the very heart ftiff, and fome little ice in 
the ventricles of their hearts, and their vena 
cava.

Milk foon frezeeth into moift white flakes 
of ice, retaining the proper tafte of milk thefe 
flakes are foft, and manifeft not many bubbles.

Several eggs were expofed, and both 
yolk and white in one night were hard frozen. 
They require a longer time to freeze than 
apples do. The beft way to thaw them both, 
is to lay them on Newcajlle-coa\, or ip a deep 
cellar. Whethef eggs once frozen will pro
duce chickens or no, I cannot fay, but have’ 
been told by good houfe-wives they will. Some 
affirm, that eggs and apples put into water, the 
ice will be thawed within them, and the ice 
appear on the fhell and fkin. It is trud^ if you 
hold either of them near the feirface* of the 
water, they will foon gather a very thick cruft 
upon their outfides ; but if you tlien break tlie 
one, or cut tlie other, you fhall fee • them full 
of ice, and the eggs then poached will tafte 
very tough. So that this ice feems to be ga
thered from without, and not come from with
in. And befides if it did fo, they muft needs 
lofe their weight, the contrary whereof will 
anon appear. But for the more furety, f pro
ceeded to this farther experiment. I immerfed 
in my ciftern an egg, and an apple, two foot 
deep into water, and there fufpended them with 
firings tied‘about them, to keep them from 
finking for the fpace of twenty-four hours, and 
then took them out, and opened them. I 
could never obferve in tint time, though I 
often looked atthem, any ice on their outfides, 
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and the one being broken, and the other cut, 
were found both of them full within of ice.

The next order lhall be vegetables, and of 
them a few inftances, efpecially thofe which 
are of a biting or four tafte. Now for the 
firft, I employed the roots of horfe-radilh and 
onions, (for other edible roots and plants every 
one knows will freezej which lhewed the froft 
had taken them by their tafte, and ice was 
found betwixt each of the Ikins of the onions, 
retaining the tafte of the root; yet I have ob
ferved beer, wherein horfe-radilh and garden- 
feurvigrafs have been infufed, will not freeze 
fo foon as other ftronger beer without them.

Oranges and lemons frozen have a tough 
and hard rind, their icy juices lofe much of 
their genuine tafte ; they w'ere both frozen 
hard in 26 hours, or a little more, having a 
thick rind. They, as other fruits, when thaw
ed, foon become rotten, and therefore the frui
terers keep them under-ground in low cellars, 
and cover them with ftraw, as they do their 
apples.

Which did, expofed in one night, freeze 
throughout. If you cut one of them through 
the middle, it will have on both the plains a 
moft pure thin ice, hardly difcernible by the 
eye, but eafily by the touch, or by fcraping it 
off with a knife. The cores pf thefe apples 
foon turn brown, and begin their corruption 
there.

Oil expofed did acquire the confiftency of 
butter melted, and cooled again ; but in caves 
and cellars I could never fee it more than candy.

Strong white-wine vinegar did ail foon 
freeze in a tube, and without any apparent 
bubbles.

And to conclude, without mentioning nuts, 
bread, butter, cheefe, foap, and many other 
things, which came under my trial, it is moft 
certain, that whatfoever hath any waterilh hu
midity in it, is capable of congelation; what 
are not, you have in the next paragraph.

Having now done with what will freeze, 
I fhall briefly recount fome things, whereon the 
cold hath no fuch effeft.

We mentioned before fpirit of wine : add 
to it fuch ftrong waters as are made of it, w'z. 
aqua Maria;, coeleftis, Cfr. and canary wines 
in larger veffels. Secondly, the ftrong lees of 
Ibap-boilers, and others made of other faits, 
to which refer the fpirits extrafted from fait; 
vitriol, falt-petre, aqua fortis, and fpirit of 
fulphur, which laft precipitated to the bottom 
of the tube a fmall quantity of powder, very 
like in colour to Julphur vivum^ which being 
feparated from the Ipirit (for nothing of that 
evaporated) cracked between my teeth, and 
tafted like brimftone, and being put into wa
ter, made it as white as lac fulphuris doth, 
but it would not flame, perhaps becaufe too 
much of its ftrong acid fpirit was mixed with 
it. Spirit of foot afforded alfo a precipitation 
or fediment (the fpirit not congealing) at the 
bottom of the tube of a yellowilh colour, but 
much bitterer than the fpirit itfelf, and inflam
mable alfo.

But here it is to be obferved, that the laid 
fpirits, that would not freeze alone, yet with
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the mixture of about 12 parts of water, or lefs 
of ice, or fnow, did freeze throughout-, except 
the fpirits of fait, of nitre, and aqua fortis, 
which would not freeze with thofe quantities 
of water, ice, and fnow. I intended to have 
tried them with a greater quantity of the laid 
ingredients, but the weather failed me.

Whether the falt-water freeze in the fea, 
I cannot experimentally determine; but I fhall 
add what was told me by one, that faid he had 
diffolved ice in the northern feas, and found it 
very fait.

The next propofed was the figure of liquors 
frozen; wherein I fhall obferve in general, that 
moll of the liquors differed from one another 
in their figures, and being permitted to freeze, 
and thaw often, they ftill returned to the fame 
figure, moft whereof were branched. Allum 
appeared in lumps; falt-petre, tartar,milk, ale, 
wine, and fal armoniac in plates; and other li
quors mentioned to freeze into a very foft ice, 
feeming to be made up of fmall globuli adher
ing each to other. Fair water, kelp, and the 
frits refembled an oaken leaf, the leafy parts 
being taken away, and the fibres only remain
ing, the interttitia being filled up with fmoother 
ice. The middle rib (if I may fo fay) as in 
plants was much bigger than the lateral ones, 
all which feemcd but different ftiriae, whofe 
points extended towards the outfide of the vef
fel containing the water, and made acute angles 
with the middle rib towards the leffer end of 
the laid leaf.

* Concerning the figures of frozen urine I 
lhall fay nothing, the accurate defcription of 
curious Mr. Hook having fo fully and truly per
formed that part of my talk.

Now as to the famous experiment of 
cetan, and affirmed by many other chymifts, I 
made experiments in thele following vegetables; 
rofemary, rue, fcurvigrafs, mints, and plantane, 
wherein I thus proceeded: I mixed with 4 a 
pint of their diftilled waters 4 or 4 of an ounce 
of their own faits; the rofemary and rue were cal
cined, and their lalts extrafted with their own 
waters, and then were added to their faits their 
own diftilled waters in the above mentioned 
proportions. The glaffes,wherein the rue and 
plantane were put, being lealed with Hermes's 
leal, and the other glaffes left open, the effeft 
was, that neither of them lhewed the leaft re- 
fcmblance of the plants, from which they were 
extrafted, neither figure, nor lhew of roots, 
ftalks, branches, nor leaves, (but only a lump 
or heap of fmall globuli) much lefs of flower 
or Iced. Befides the kelp frozen hath many 
fibres,' which is made the moft of it of alga 
marina^ whofe leaf is long and fmooth without 
fibres in it. This one thing I cannot preter
mit, that the Icented waters leemed upon their 
thawing to have acquired, and advanced much 
in their fcents, and elpecially the rofemary, 
whofe fait hath no fmell, and its water but 
little; yet thawed, they fmelt as ftrong almoft 
a.s frelh leaves rubbed and fmelt to.

A Large recipient was filled with water, 
which being frozen throughout, and the upper 
cruft of the ice broken, there appeared in the 
middle pf.it a multitude, of thin laminae of ice, 
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fome more, fome lefs wide, from which pro
ceeded ftiria, or teeth pointing inwards, and 
fet at pretty equal diftances, fo that the lamina 
and Jliria refembled very much fo many combs 
placed in no order, fome lying diredly, others 
obliquely, * none tranfverfly, having intervals 
betwixt each of them; betwixt fome of them 
I could put my finger without breaking the 
points of the ftiria: thefe combs were placed 
round about a cavity in the middle of the re
ceiver, fufficient to receive two of my fingers.

In a flafk filled competently with water, 
when it was frozen, there appeared throughout 
the ice infinite filver-coloured bubbles, very 
like unto tailed hail-ffiot of feveral fizes, the 
largeft about 4 of an inch long, where thickefb, 
of the bignefs of a great pin’s-head, others 
much lefs in all dimenfions. The points of 
them all looked outwards, and the bigger part 
inwards towards the centre, where alfo were 
the largeft. For there they would eafily admit 
a little pin into all their cavity, without the leaft 
refiftance. The figures of them were pretty 
regular ; firft, a fmall thread, and then a head 
as big as a foot, and thence gradually ended 
in a point. Some of thefe were ftreight, moft 
a litde crooked. There was a cavity in the 
centre of this ice filled with unfrozen water, 
from which I could find multitudes of cavities 
of bubbles, not fully formed. And in the 
more folid parts of the ice cut, you may difeern 
them by a black fpot, where the hole enters in
to the cavity. All the fame phaenomena ap
peared in a fecond trial, but that the butiiles 
were fhorter and larger, and not fo fharp point
ed. The like I alfo obferved in a conical glafs 
fealed up.

The next thing to be treated of, is theef- 
fefts of freezing, viz. the expanfion of liquors 
frozen, and confequently thereunto the break
ing of bodies, wherein they are inclofed. AU 
the liquors tried did fenfibly in glafs tubes rife 
beyond my mark, before the liquors could fen
fibly be difeerned to freeze, and after rofe fome
what higher with freezing. The height of the 
rifing I fhall here fet of a few experiments, 
inftead of many made (having troubled your 
patience too long in the former paragraphs) 
in feveral procelfes. Vinegar and urine rofe 
about half an inch, and lees made with faits of 
rofemary, kelp, the frits, about 4 of an inch. 
Solutions of alum and copperas fomewhat lefs, 
and in general the faline liquors lefs than water, 
which rofe a full inch, and fmall beer in a very 
narrow tube four inches 5 but water in the fmall 
capillary tubes could not be perceived, either 
to expand it felf, and certainly not to freeze at 
all. Oil of vitriol alone (as hath been faid) 
finks below the mark. Hot water put into a 
tube firft finketh till it is cold, and then rifeth 
before it freeze.

OpEN-mouthed glaffes, fuch asbeer-glafles, 
filled with water up to the brim, when 

frozen, the ice will manifeftly rife above the 
fuperficies, and make a folid triangle there. 
But narrow-necked glaffes more plainly fhew 
this rifing. In a flafk filled with water four 
inches below the mouth, the ice rofe above the 
mouth, and hung two inches without it. And.
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once in a bolt-head the ice rofe five inches a- 
bove the water-mark. And here I fhall briefly 
add two things j firft, that if glaffes be filled 
about 4 full, they feldom break; but if more, 
they will for the moft part break. Secondly, 
that round-figured or fpherical glaffes for the 
moft part break in an uniform manner. I filled . 
a bolt-head full to the neck, and flopped it at 
the top, which was twelve inches diftant from 
the body, with a piece of melted candle. The 
ice rofe above three inches in the neck, and the 
glafs broke in the thinneft part of the body; 
from the point of breaking, as from a pole, 
the cracks run as fo many meridians, but une
qually diftant each from other, and confequent
ly concurred not in an oppofite pole on the other 
fide; befides there was great difference in the 
length of thofe cracks, none whereof went 
round the glafs. In a flafk thus crack’d in 
many places, the cracks were very irregular in 
all the places; for fome of them ran from their 
centers upwards, others downwards, fome 
fomewhat parallel, but moft obliquely, and . 
few of them were confiderably ftraight. Glafs- 
bottles, and efpecially ftone-jugs, keep very 
little, and thelaftno method in their breaking: 
the fame alfo befals fquare glaffes: woods fol
low their grain, and metals no order at all.

And now I come to fome remarks proceed
ing (as I faid) from this expanfion, viz, the 
breaking of the veffels, or force of freezing, 
wherein alfo you may take notice of that qua
lity of cold, mentioned by the poet, ■penetra-^ 
bile frigus, piercing where light comes not.

Two ov^ boxes, the one of box, the other 
of maple (both firm woods) containing each 
above two ounces of water, were filled full, 
and with ferews clofed very faft: both thefe 
boxes were tended from the bottom to the top 
in one night, with gaps big enough fo receive 
a barley-corn into them: thefe woods ft retch 
but little, and therefore break more furely, 
and with larger rents than fofter woods will do.

Secondly, a pepper-box of latten made of 
iron, covered with tin, had the neck broken 
off, and holes made in the top near the neck; 
and the bottom, where it was foldcred, was 
fo diffever’d, that water would eafily run out 
there.

Leaden pipes laid above ground were 
broken in many places. One I law twenty 
yards long broken in feven places, and another 
in my cellar fix yards long, broken in two 
places. I faw likewife in many places of this 
city leaden pipes, above a foot deep under 
ground, broken in feveral parts.

Cocks of cifterns, and other brafs cocks, 
and alfo the barrels in pumps made of brafs or 
l ead, ufually break with the froft.

I Exposed a copper box of a pear fafhion, 
which did bear three feveral freezings, by rea
fon of the great cxtenfibility of that metal; but 
at the fourth effay it cracked! all akmg one fids 
of it, almoft to the fcrew.

Next I tried a cylindrical filver ink-horn ; 
but that did bear five trials, and therein I could 
perceive neither crack, nca' dilatation of its fu
perficies. i intended to have tried it hi. ai fmall 
bottle, but the weather failed me. I expofed 
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alfo a round filver ball of the bignefs of a large 
nut; the filver became very fenfibly extended 
to a larger fuperficies, but did not fuffer any 
folution of its continuity.

Tobacco-pipes, and all earthen-ware, tak
ing any froft in their drying, (before they are 

• burnt,) become very brittle, and being put in
to a ftrong fire, will certainly break into many 
pieces. Tiles of houfes, and hard ftones in 
buildings, fcale and break off upon thawing; 
and thence it is, that the northern fides of ftone- 
buildings firft decay, and moulder away, as 
it is moft manifeft in antient magnificent ftruc- 
tures.

Alabaster and marble having any chinks 
in them frequently break'with froft; and the 
ftatuaries tell me, they never faw any folid mar
ble break: as for flints, paving-ftones, preci
ous ftones, and fuch as will receive a poiilh, 
the bitumens, as amber, kennel-coal, ^c. I 
could never fee any effeft on them.

The next effeft lhall be that of adhefion, 
concerning which take the following experi
ments.

A Smooth piece of ice was laid on a fmooth 
table, and common fait thrown upon it; the 
effeft was, that the ice ftuck fo firmly to it, 
that it could not be fever’d from the table, 
W’ithout breaking the ice into many fmall 
pieces: and it will continue ih this clofe co- 
hefion, till the fait hath corroded through the 
ice to the very table, (making many holes in 
the ice) and hath melted it to the very bottom. 
But if you lay lalt firft upon it, then the ice 
fticketh not, but thaweth. Thefe following 
fells applied (as before common lalt was) caufe 
adhefion to the table, but not fo firm as it, 
viz. kelp, fandever, fal Indus, gem. prunellas, 
and armoniac, and pot-alhes, but not alum, 
or vitriol.

The next experiment of adhefion was this; 
I held a nail betwixt my lips in the open air a 
very little fpace, which ftuck fo firmly to them, 
that I could not pull it thence without^difficulty 
and pain.

Another effeft is concentration of fpirits 
and colours. Concerning the former, you 
have already as much as I know, efpecially in 
the paragraph of freezing beer and ale. Con
cerning the latter, take thefe following trials. 
Cochineal was boiled in water to a very high 
tinfture, and frozen; and to twice four ounces 
of this decoftion was added in one glafs a 
little fpoonful of fpirit of wine, and in another 
as much fea falt-water: all thefe were frozen 
throughout, and every part of this ice feemed 
to me of an equal colour, though the edges, 
as thinner and nearer the light, appeared of a 
brighter colour (as they do unfrozen) but the 
glaffes being broken, Ihew'ed no difcernable 
difference in any of them, neither as to colour 
nor tafte. The like trials were made with mad- 
des weed and indico, and the fuccefs was the 
fame.

Secondly, I expofed a pint pottinger full 
of the decoftion of foot, which (the air relax
ing) did only freeze an inch thick: this con
tinued above a week confiftent (in a thawing 
feafon) and very folid. Some, that few it, judged
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it to be brown fugar-candy, the tafte whereof 
was near, if not altogether as ftrong as the un
congealed liquor remaining at the bottom. 
And in another trial, when the whole was fro
zen, no concentration was feen. But though 
it was not my hap to find this effect, my trials 
having been made in phials, Iquare, cylindri- ■ 
cal or round, yet Mr. Hook^ a worthy fellow 
of this fociety, happily lighted on it, as you 
may perceive by his relation, and fchemes of 
his glaffes hereunto annexed.

Some affirm, as an effeft of freezing, an ad
dition of weight made in the bodies frozen ; 
but this affirmation anfwers not my trials. For 
in four eggs, and four apples fully frozen, I 
found the weight of them the fame, when fro
zen, and thawed, as they had before they were 
expofed; each of the eggs and apples being 
weighed in this triple ftate both fcverally and 
jointly: with the particular weights I lhall not 
trouble you. Befides, that freezing adds no 
weight, it is apparent in fealed glaffes, from 
whence nothing can expire, and by exaft pon- 
deration of them, I could not perceive any the 
leaft difference in weight in thefaid triple ftate. 
This I tried feveral times with as much exaft- 
nefs as poffibly I could, and ftill found the 
fame event.

Anoth e r property of freezing is to render 
many bodies more friable and brittle ; as moft 
woods, as alfo iron and fteel, as every one 
knoweth, that hath ufed crolbows in frofty 
feafons, and fo likewile the bones of animals ; 
and it is commonly obferved by furgeons, that 
more men break their legs and arms in fuch 
feafons, than at any other time of the year, 
elpecially fuch, who have been tainted with the 
Lues Venerea, as Hildanus fomewhere notes.

I Shall now conclude the effefts of freez
ing, by ranging them into good and bad. The 
good, are the long preferving bodies moft fub
jeft to putrefaftion ; healthinefs, and confirm
ing the tone of all animals; and thickening the 
hairs and furs of fuch as have them, fatten 
Ibme. Befides, it exceedingly clears the air, 
and other bodies, as it is manifeft by the ftink
ing fea falt-water before-mentioned, as alfo by 
this that follows ; namely, I took fix of the 
moft mufty ftone-bottles I could procure, and 
competently filled them with water, which, 
after freezing and thawing again, became as 
fweet as ever they were before.

Bad effefts, are the killing and deftroying 
animals and vegetables by congealing and 
ftopping their vital and nourilhing juices, ren
dering them totally immoveable. It is obferv
able, that in Greenland, and Nova Zembla, no
thing but grafs grows ; as alfo what was told 
me by Dr. Collins, the prefent phyfician of the 
emperor of Ruffia, that no thorny plant or 
thiftles grow in that country. And this pre
fent year moft of the rofemary and fage about 
London was wholly deftroyed, befides moft of 
the more tender plants.

My fourth propofal was the propertiesand 
qualities of ice, fome whereof my talk iiigagcth 
me to enumerate only; fuch as are its llipperi- 
nefs, fmoothnefs, hardnels, whereby, and by 
its bulkand motion, itbreaksdown bridges, ^c.
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its firmnefs and ftrength to bear carriages, are not fet in thefe mixtures, and that the wa- 
and burdens ; its diaphaneity, which is much ter rifeth higher with, than without them. I 
left than the liquor, of which it is made, find alfo, that oil of vitriol alone, mixed with 
For I could never difcern any objeft, though " ’ ' '
but confufedly, a foot beyond the cleareft piece 
of ice, by reafon of the many bubbles and lu
minous parts within it. Which bubbles lhew 
only Ihadows, but the ice itfelf interpofed be
twixt your eye and a candle appears in many 
round circles, from which proceeded many 
rays of light, four or five, or more, in the 
form of a ftar of about 4 of an inch in diame
ter, which fo glaze your eyes, you can fcarcely 
fee any thing but bright light and lhadow.

As for its penetration and thicknefs fome
thing hath been faid above ;to which I lhall add, 
that I have feen the Thames ice of the thick
nefs of eight inches, or more, near the middle 
of the river, and on the fides much more. And 
in garden-walks the earth frozen near two foot 
deep; whereas on the other fides of the fame 
walks, on a richer mould, the froft did not 
reach much above one foot and 4, and pipes of 
lead have been broken above a foot under the 
furface of the ground. I lhall not mention the 
huge mountains of ice found in the moft nor
therly feas, but proceed to its weight.

It is generally known, that ice fwims upon 
the water. But I have feen fnow-balls, moift
ened only with water, and then compreffed 
with a ftrong force, and afterwards frozen, to 
fink: befides, the congealed oil of vitriol de
fcends in water, and conmion ice is frequently 
obferved under-water; whether the folutions 
of faits frozen will fink, was by me forgotten 
to obferve, and whether coagulated oil will 
fink in unfrozen, as Bartholine affirms. Some 
affirm, that fnow-balls hard preffed, without 
addition of water, will fink; but experience 
teacheth me the contrary.

As for its taftile qualities, every one knows 
it is colder than water, which you may increafe 
by adding fait unto it, or rather fnow.

Smell it hath none, but it binds up that 
quality in all, but moft fpirituous bodies, which 
it alfo in fome degrees refrafts in them.

Lastly, ice yields both refleftion and re- 
fraftion, whereof I fhall fpeak, when I come to 
its ufes.

M y fifth head was letts and helps in freezing, 
which I lhall briefly difpatch. Thofe befides 
the North and North-eaft winds, the abfence 
of the fun, and the higheft parts of houfes or 
mountains, are the mixture of fnow and fait 
(than which there is nothing tpore painfully 
and infufferably cold to my feeling) as is ap
parent by the trick of freezing with fnow and 
fait by the fire-fide, as alfo by the ingenious 
way of making cups of ice, invented by an in
comparable perfon.

Add hereunto, that water falling or thrown 
upon ice or Ihow foon becomes congealed. A 
mixture alfo of ice beaten into powder, and 
mixed with common fea-falt (which is beft) or 
with kelp, allum, vitriol, or nitre. And here 
note, that veffels filled with water, and fet 
upon thefe mixtures, begin their freezing at 
the bottom of the liquor, and confequently are 
not fo fubjeft to be broken, as thofe are, which
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fnow or ice, have tire fame effed, though not 
fo powerful.

One affirms, that falt-petre diffolved in 
water, and put into a bolt-head, and long 
agitated, not only cools the hand exceedingly 
(which is very true) but alfo converts it to ice, 
yea, in the very fummer month, which an- 
fwereth not my trial, though kept a whole hour 
in that agitation in the hardeft feafon.

This following experiment alfo I add, pro
pofed to me.

I Filled a bolt-head, containing a quart 
of water, and fet in an iron pan, furrounding 
it on every fide with fnow, which covered alfo 
part of the neck; and then fet the kettle over 
the fire, and took now and then the bolt-head 
from the fire, whilft the fnow was thawing, 
but not the leaft fign of freezing appeared in 
the water put into the bolt-head.

As for the helps of thawing, take this ex
periment. I fet in the fame cellar three pans 
full of ice, one on Neuscajlle coal, a fecond on 
land, a third on the earthen floor; they thawed 
in the fame order they are mentioned, which 
was thrice repeated, and once that placed on 
the coal did thaw, when the other continued 
their ice. Sealed glaffes feem neither to pro
mote or hinder this adl of freezing. The 
fame fuccefs I had with eggs and apples in my 
cellar.

The laft thing I lhall Ipeak to, is the ufe of 
ice. You may therewith make a fiphon, being 
falhioned and applied, as ufually fiphons are ; 
and this will happen, whether you make it one 
continued piece of ice, or two contiguous ones i 
for in both the water will run exceeding faft, 
and this fiphon foon empties all the water 
out.

A fecond ufe is for refradion, whereof Mr. 
Hook hath given you already a learned demon- 
ftration. And I having formed Ibme ice into 
various figures,like moft ofthofe mentioned by 
the dioptrick writers, the were the ve
ry fame as in the like figured glaffes j but how 
Defcartes made dioptrick glaffes of it, I know 
not, efpecially to make ufe of them. And 
laftly, you may make a fpeculum of it^ elpe
cially if a piece of blacked paper be placed be
hind it, and if you hold a candle at a conve
nient diftance, there will appear very many Ipe- 
culums to your eye, according to the number 
of the bubbles contaip^d in the ice. But I 
could not obferve any heat proceed from ice, 
though cut in the true figure for burning- 
glaffes, and expofed in naked ice; but frozen 
in Ipherical glaffes it will heat a little.

I SH A L L here fubjoin fome propofitions of 
the learned Bartbolinus, taken from his book 
De Nive, being near to the former argument, 
who affirms,

1. That the more fubtile diftilled fpirits 
gain a clear fplendor and elegancy from fnow 
placed about them.

2. That the rays from fnow newly fallen 
glitter, and excel in a kind of fplendor, where
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588 An Account ^Freezing,
with the eyes are dazled. ‘ Both thefe are «
* true, and have, but one common caufe, w'z. *
* the multitude of reflections caufed by the in- ‘

*
4

4

4

4

4

4

4

‘ way of counterfeiting, at leaft, if not of 
‘ making fnow, I will add, how a pruina or
* hoar-froft alfo may be imitated. I took a 
‘ pail filled with warm water, and hung over 
‘ it hair, mofs, and a piece of rofemary : now
* the atomical vapours rifing from the water,
4 • * “ ’ «
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* finite globuli, whereof every flake of fnow
* confifts.

3. That he faw cabbage growing in his 
garden, putrify on that part, which was above 
the fnow.
c
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4. When fnow melts by the fun’s heat, co
pious vapours from the earth clouded the fun.
4

C

*

‘ It is certain, that froft alone, 
with or without fnow, hath this effedl on 
cabbage, being of the tribe of fucculent 
plants i and I obferved, that this year 1644, 
our great houfe-Ieek, or American aloes 
(ufually hung up in houfes) kept in an up
per room, was totally deftroyed by the cold. 
And that apples will rot, I have faid before, 
and houfewives, to prevent the rotting of 
onions, commonly hang them up in their 
kitchins, or keep them in their ovens, or 
fome clofe place. And this prefent year 
1662, 1 faw at Mr. Bax'a the eminent 
druggift’s houfe, abundance of fquills or fea- 
onions quite rotten: they were laid in an 
open, but clofe garret.

He ffiould rather have faid, vapours from ' 
the melted fnow ; and ’tis no wonder, that ' 
vapours cloud the fun.
5. Snow melts and falls off from ivy. ‘ I 

have obferved all the forts of ivies, and 
evergreens with us, and fome biting plants ' 
too, but find in them all the contrary to what • 
is here afferted. Nay, no difference hath '

€

4

4

4

‘ been obferved even in hoar-frofts, which 
‘ fall equally, and continue on all forts of 
‘ plants.

6. He excludes not a fmall portion of earth 
from fnow, though pure, which, faith he, is 
manifeft from diftillation. ‘ This experiment
* I have found true by evaporation, which is
* tantamount to diftillation; and indeed all 
‘ melted fnow leaves an earthy and foul fettling 
‘ behind it.

7. Viscosity with fbftnels is greater in
new than in old fnow, and therefore it is 
brought into a mafs. ‘ Vifeofity in it I un- 
4 ' ' *

4

4

4

4
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derftand not; its foftnefs indeed is manifeft 
too, by the tracks of beafts, which appear 
more fair, the fnow not rifing on the fides of 
the impreffion made by their feet (as it doth 
in old) but retains their perfeft charadter.
8. Water-cresses and fcurvigrafsgrow 

under the fnow in gardens. * I apprehend 
« • • •• • 

c 

c 

c

'4

c

4

<

* moveable, I underftand not.
9. Air is included in fnow j ‘ which this 

‘ "way of mine to make fnow fully convinceth.
* I took the whites of eggs, and beat them 
‘ in the open air with a Ipoon, into a frothy 

not, that any plant wbatfoever grows at all in 
hard feafons ; my nyeifliing is, that no plant 
acquires any greater bulk of quantity, but 
keeps at a ftand only i and this countrymen 
affirm of grafs and corn, and^gardeners of • ‘ other feafons concurring, 
other plants. It is true many plants will up
on thawing (hew a finer verdure, and if warm 
weather prefently follow, all vegetables will 
thrive exceedingly. For how they ffiould 
thus grow, when their nouriffiing liquor is 
congealed, and confequently become im-

confiftence, as women do to make their fnow- 
poflets, and then taking a little of this fub
ftance, and laying it on a trenchard, it foon 
became plain flakes of fnow, fo that none, 
that faw them, could judge otherwife. An
other accidental experiment proves'the fame; 
for having put water into a tube, and having 
long and ftrongly agitated it, there arofe 
many bubbles at the top, which foon freez
ing (my agitation ceafing) became perfedt 
fnow. And now having here fet down the

c

- — • fixing themfelves on the moft, hair, and rofe- 
mary, became on them a perfed hoar-froft. 
The like is daily feen on the beards and hairs 
of men and horfes, travelling in cold winter 
nights or mornings, proceeding from their 
breaths, fteams of their bodies, or moift 
atoms of the air. I tried alfo to make hail 
with drops ^f water, but could not hit on it, 
for they would never become white. Whence 
it is manifeft, that hail is not drops of rain, 
fuffering glaciation in the falling, as the re
ceived opinion of philofophers afferts.
10. Snow abounds with fat. ‘ This I un

derftand not.
11. Snow with ice fwims on water. ‘ This 

is a clear confequence from the feventh affer- 
tion.
12. Snow-water boils meat fooner, and. 

makes the flefti whiter, ‘ I tried this in flelh,
* and fifh, but could find no manifeft difte- 
‘ rence, either to their fooner boiling or white- 
‘ nefs.

13. Snow newly fallen hath no tafte, but ly
ing long on the ground, or frozen, fomewhat 
bites the tongue. * My tafte was not fo acute„
* as to diftinguifh. the biting of one from the 
‘ other.
4

(

€

It is true indeed, that fnow frozen 
doth more affeCt the tongue with its coldnefs, 
than fnow alone.
14. Worms are fometimes found in fnow. 

This neither my own obfervation, nor relation 
from others can make out.
15. From fnow, by a peculiar art, a fait of 

wonderful ftrength is drawn. ‘ He faith not 
‘ this of his own obfervation, nor teacheth the 
‘ way to extradt it.

16. After much fnow plenty of nuts.
* This frequently fuits with the countryman’s
* obfervation, but many times fails; fuch years
* alfo ‘ commonly produces plenty of wheat.

€

I ffiall. here alfo infert two remarks out of 
the fame authors concerning freezing. The 
one is, that the great duke of Tufeany diftilled 
fpirit from wine, only by putting fnow upon 
the alembick, without help of fire. The fe
cond, that the duke of Mantua, had a powder, 
which foon congealed water into ice, even in 
the fummer.. ,

And to conclude, take thefe general obferva
tions made by the eommand of the Royal So
ciety, with weather-glaftes framed, afcr the 
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made in December and January 1662. 38$
month, the night being the coldeft and fharpeft 
that I ever felt, (which all I fpake with the 
next day confirmed) the wind then blowing 
hard at fouth-weft, I found in the morning 
all the liquors frozen, except the fal gem ex
pofed in an earthen pan, which fhewed at rhe 
bottom of the dilh fome feemingly cryftallized 
fait J the oil of the fame fruit became very fri
able, and of a milky white colour, but the 
train-oil only loft its fluidity, and became of 
the confiftence of foft greafe. And the fame 
night a bottle of the Rhenifti wine. Called Back- 
tagy and another of lufty white-wine, ftanding 
in a room a ftory high, expofed to the faid • 
wind, had moft of the wine frozen in them ; 
the ices whereof being taken out, tafted fome
what weaker than the wine itfelf. Al! the 
fame things happened the fixth night of the 
fame month. It is to be obferved, that the 
pint of claret, and the fack in the tube, were 
both frozen throughout thefe two nights, and 
after their double freezing and thawing, they 
loft nothing of their fpirit, colour, and tafte j 
nay, the claret being a ftrong Burgundy wine, 
though it often fuffered glaciation and thawing 
for three weeks together, yet in all that time 
fuffered no manifeft alteration, but appeared 
the fame to fenfe, as when it was expofed, in 
colour, tafte, and ftrength.

As to the concentration of coloured liquors, 
Mr. Hook fhewed me an oval glafs, having at 
one end a narrow cane above an inch long, al
moft filled with water, tinged with cochineal, 
frozen ; throughout, the ice.round about, to
wards the fides of the glafs, fhewed wholly 
colourlefs, but that in the midft was of an ex
ceeding high dye, but the ice, that was raifed 
to the neck of the glafs, was lightly tinged 
with a fcarlet hue. Hereupon having fome 
flafks by me, I put into one a ftrong decodion 
of cochineal, ^nd into another a like decoftion 
of foot, which being expofed to the air, and 
incompaffed in a veffel with fnow and fait, 
they did freeze to the thicknefs of an inch or 
more; and the air then beginning to relax, I 
broke the flafks, and the diffolved ice yielded 
a water totally colourlefs. I made alfo an ex
periment with a very ftrong decoftion of gen
tian roots, which being expofed in a four-ounce 
phial, the ice thereof had a far deeper colour, 
and bitterer tafte in the middle, and towards 
the bottom, than towards the outfides of it.

And whereas Barclay relates, that King 
James being in Denmark to fetch his Queen 
thence, in the winter feafon had his nofe and 
ears in danger of gangreening; which being 
timely perceived by fome of the King of Den
mark's nobility, they caufed the parts to be 
rubbed with fnow, and fo the danger was a- 
voided: the fame travellers affirm, that in 
the northern parts, where men become ftiff 
with cold, and almoft frozen to death, that 
they rub the frozen parts with fnow, or 
elfe caft the whole body into Water, by which 
means the whole body is crufted over with ice.

Italian mode, and filled in part with tinged 
fpirit of wine. Which I fhall deliver briefly, 
and in grofs, and not each day’s alteration a- 
part. I took then two of the faid glaffes of 
equal dimepfions, as near as might be, and 
filled theth with the lame fpirit of wine ; one 
of them I placed in my ftudy-window, ftand
ing north-weft, the otherin Mr. Pullyn's ware- 
houfe under St. Paul's church, and chofe-there 
a fmall recefs or room, which was moft remote 
from the entrance, and the warmeft in the 
whol^ware-houfe. Both the glaffes were fettled 
in their ftationsthe 15th of O ci oh er the
fpirit in both having the altitude of three inches 
juft. When the glafs in my ftudy was depreffed 
by the cold an inch, I went and obferved that 
in the ware-houfe to have received no manifeft 
change in its ftation. And at a fecond vifit 
the fpirit was depreffed 1- of an inch below, 
when that above ground was depreffed near 
two inches. And during the long continuance 
of all that hard winter, it never defeended a- 
bove I of an inch, and never was higher there 
than three inches and 4 hi a mild feafon in 
Upr:l following, by which time the papers 
fixed to the glafs, and whereon were fixed the 
degrees, were quite rotten, and the charafters 
fcarcely legible. And at the fame time, that in 
my ftudy was raifed to four inches 4- By 
which it appears, that the faid ware-houfe was 
in the coldeft feafon as warm as in a mild 
IMarch^ for at that ftation the glals in my ftudy 
ftdod commonly betwixt two inches and 2 ind 4- 
And fo indeed this place appeared to one, that 
went into it at the coldeft leafon. And to this 
purpofe I feveral times fent in at night my 
hardeft frozen liquors, which were conftandy 
thawed in the morning, though it froze eg- 
ceeding hard above ground.

The glafs in my ftudy, after two days hard 
freezing, was funk below my marks into the 
very ball; fo that I could make no further ob
fervations concerning the cold above ground.

From the former Obfervations, that popular 
error is manifeftly refuted, viz. that cellars 
and fubterraneous places are hotter in the win
ter than in the fummer; which, though they ap
pear fo tQ us, becaufe tljey warm .us in the win
ter, and cool ,us in tfte forqmer, .yet they arc 
not fo in themfelves.: for ft appears by .thi? 
former experiment, that in the coldeft ftafon 
the fpirit was depreffed to .two indies and 4» 
and rofe in Hyril to 34; and no doubt would 
have rifen about 4 of ah inch higher, had it 
continued there, till the hotteft feafon of the 
year.

One thing more I obferved, viz. that the 
tinged fpirit of wine had in this fubterraneous 
Vault totally loft its colour, whereas that in my 
ftudy. (two years after) ftill retains its former 
tindure.

Since the printing of the foregoing papers, 
viz. 1664, (there being no frofts in England 
1663) I made thefe following experiments.

FI ND I NG the 3d of January the feafon dif
pofed to freezing, I expofed a pint bottle of as eggsand apples are, as if the freezing atoms 
claret, and a glafs cane filled with canary, a did pafs from the body frozen into the Water 
folution of fal gem, train oil, and the oil of or fnow; and this way of curing gangreens 
frucius muje ; and on the fourth of the fame from cold, Sennerius doth prefcribe, Tq
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make fome experiment hereof, I expofed flefli 
and fifh,' and found, that by immerfing them 
into water, they foon became more limber and. 
flexible, and more eafily yielding to the knife, 
and compafled with a cruft of ice of the thick
nefs of about half a crown, manifeft tokens of 
their thawing; and being cut, they difeovered 
nothing of ice in them. This, for more cer
tainty, I often reiterated, as alfo in eggs and 
apples, above a dozen times, and never failed 
of unthawing them by this way. It is to be 
noted, if you immerfe the flelh, filh, eggs, or 
apples deep into the water, no ice will appear 
on their outfides, but only when you hold 
them near the furface of the water.

A s to the Perfian experiment mentioned by 
Olearius, of making huge heaps of ice to be 
preferved for cooling of their drinks, I obferved, 
that by pouring water into an open pan, or 
into a flafk gradually, fome at one time, fome 
at another, I could quickly freeze by this way 
a whole flafk-full, when near half of a flafk filled 
at once, though helped by art, was unfrozen. 
I obferved alfo, that the ditches between South- 
wark and Rotherhith had acquired an exceed
ing thicknefs of ice, caufed by the flowing of 
the water in them at full tide; for new water 
being brought in by the tide, was there con
gealed to the thicknefs of fonfe inches every 
ebbing and flowing. I obferved alfo the ice 
on the banks of 'Thames above two yards thick j 
the inhabitants told me they had feen it three 
or four yards thick, which thus came to pafs: 
the tide flowing in, and meeting with great 
flakes of ice, drove them to the banks, and 
lodged them on the ice there frozen; which 
flakes uniting there with the former ice, raifed 
it to that exceffive height or thicknefs. Befidps, 
every one may obferve in London ftreets, and 
elfewhere, in channels, where no conftant cur
rent is, that water coming from the houfes 
foon fill the channels with thick ice j for run
ning but a little at a time, it freeezeth almoft 
as faft as it cometh thither. Nay, I have feen 
ice of fome yards thicknefs in fuch places, where 
a fmall rill or ftream of water gently falls on 
the fide of a hill.

Amongst thofe things, that will freeze, mor
tar and plaifter of Paris were omitted; and 
thence it is, that plaifterers and bricklayers play 
all the winter.

Account t^pREEZING,
My Lord Verulam, in his Natural i lifldry^ 

(and fome from him have affirmed to me) that 
apples and eggs covered with a wet cloth will 
not freeze, but I find no difference in thofe, 
that are thus covered, and them that are not.

Add to thofe, that fink upon congelation, 
all oils from animals, and from vegetables, 
that are extradied by expreffion or boiling.

Add to thofe, that freeze not, water and 
fugar boiled to the confiftence of a fyrup, and 
alfo other fyrups, none whereof I could ever 
take notice, or learn by others, that they would 
freeze. It is true, that water having an equal 
quantity of fugar diffolved in ir, will freeze, 
but with a little more mixed therewith, freez- 
eth not.

T o try the effedt of cold upon loadftones, 
I expofed feveral of them in the open air, and 
alfo within rooms, in the moft fevere weather, 
the needle being kept in a very warm place. 
At other times I expofed the needle to the cold 
air, keeping the ftones warm, at other times 
both were expofed; but in none of my expe
riments could I conclude any thing certain as to 
their attradlive faculty: for the fphere of their 
adlivity was found to be fometimes greater, 
and fometimes lefs, to a confiderable difference, 
in ten feveral good ftones imployed for this 
purpofe.

I Essayed alfo to find out a ftandard of 
cold, whereby to fit the tinged fpirit of wine 
for the weather-glaffes, and to that end made 
ufe of conduit-water, and the diftilled waters 
of plantane, poppies, black-cherry, night- 
fhade, feurvigrafs, and horfe-radifh; all which 
were firft placed in the fame room where 3 
fire was kept, and then removed, and mea- 
fured out into fpoons in equal quantities, and 
alfo a drop of them dropped on the fame bench: 
but though this was often tried, I could not 
make any fure inference from them. Only I 
obfervpd, that the black-cherry-water did for 
the moft part freeze firft, but the other with 
very great uncertainty. The horfe-radifh, 
and feurvigrafs-waters, were for the moft part 
froze laft. The beft way to difcover the ve
ry beginning Of freezing of liquors, is to 
move a pin or needle through the liquors, 
whereby the ice will be raifed, and become 
difcernible, when the naked eye can difcover 
none at all.
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APPENDIX.
CONTAINING SOME

Promifcuous Experiments and Observations

Relating to the Preceding

H I S T O R Y of C O L D.

I.

»
Particulars referable to the title.

HE 26 th of December in the morn
ing, (being an extraordinary hard 
froft) there appeared to be. quite

frozen in my window near the fire, a phial full 
of the folution of minium, [made in the fpirit 
of vinegar,] fo ftrong, that part of it was Ihot 
into faccharum Saturni: only at the top of them 
there was a little (lefs than a quarter of a fpoon
ful) that looked yellow, and was not frozen, 
though, being poured out, it did not freeze 
like an oil.

2. A Solution of gold, made with faits, 
and ftanding in the fame window by the fo- 
lution of minium, was allo frozen.

3. There was expofed a pint phial full of 
the tindure of lignum nephriticum, which be
ing frozen, there appeared no colour in the ice, 
when the phial was held from the light, as in 
the liquor before it was frozen.

4. The often mentioned ingenious gentle
man, Mr. DrummonJ, who was lieutenant-ge
neral of the Ruffian army, told me, that he 
had divers times feen brandy frozen in Rujfa, 
but the ice was not fo hard as common ice.

5. A French furgeon, that waited upon 
an extraordinary ambaffador to MofeeWy being 
inquired of by me about the freezing of fpirit 
of wine, anfwered me, he had good ftore of 
brandy frozen in the bottles, and that the un
frozen part, which was retired to the middle, 
was a fpirit of wine by great odds ftronger 
than ordinary brandy.

Th e above-mentioned ambaffador alfo told 
me, that it was ufual in their country to have 
wine freeze.

Paffages taken out of a letter of tbe Ruffian Em- 
peror*s fbyfician to Mr. Boyle.

6. The 7th of December^ I put fome very 
ftrong French brandy into a China cup, fuch as 
they drink coffee out of, and expofed it to the 
airi in three hours time it was turned into a 
crufty ice all about the fides of the cup, as if 
fome cold blaft had forced it abroad.

Water and fallad-oil were expofed, the 
oil reduced to the firmnefs of tallow, the water 
not frozen.

Particulars referable to the III^ title.
I. I AHE Ipirit of fal armoniac made with

1 quick-lime, volatile oil of amber, a 

fmall quantity of oil of vitriol, folution of 
filver in aqua fortis, fome diluted with rain-
water, and a phial full of weak fpiritus fangui- 
nis bumaniy was expofed two nights and a day 
to the cold. The event was, that the three 
former liquors appeared not to be at all frozen; 
the folution of filver was frozen, and the Ipirit 
of blood appeared almoft totally turned into 
ice, (for fomething feemed to be unfrozen at 
the bottom, efpecially near the middle part of 
it) and the ice rofe up high enough to fill the 
neck, and thruft out the cork, which I found 
lying upon the ice above the neck. (The glafs 
was not hereby broken.)

2. Unrecti FIE noil of turpentine, though 
being expofed all night in a fingle phial, ic 
would not freeze; yet the fame quantity (which 
was about two or three Ipoonfuls) being ex
pofed in an open earthen pottinger, the upper 
part afforded ice of a pretty thicknefs, and 
figured almoft like that of frozen urine.

3. A Traveller, bred to be a phyfician, 
informed me, that in that part of Scolland, 
where his father now lives, there is a lake, out 
of which runs a little river, whole waters, nei
ther in the one, nor che other, are ever frozen 
in the midft of winter (which in thofe northern 
parts is wont to be very lharp) and that lumps 
of fnow and ice caft into that lake do readily 
diffolve there} and yet, as he anfwered me, 
this ^ater doth not differ in tafte from com
mon water, as he divers times obferved.

4. I Was told by a colonel, that the fol- 
diers this winter making ufe of fallad-oil to keep 
their locks from freezing, found they could 
not difeharge; but being advifed to hemp-oil, 
they froze not: neither will train-oil freeze, as 
it is told me.

Particulars referable to the VP* title.
I. T leutenant G. Drummond told me, that

B J he had often been fi/hing on ponds 
and lakes, that had .been frozen over fo ftrong
ly, that men might march with cannon over 
the ice ; and yet thefe lakes were ftored with 
live fifli, as they found, when they broke rhe 
ice in feveral places, and drew their nets under 
the ice from one hole to another. The fifh 
being drawn Out, and packed up in this ftate, 
would continue good for a month, or better, 
without being either lalted or dried.

2. And it was remarkable, that the filhes 
being drawn out of the water found fo great a 
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difference between it and the cold air, that 
prefently after, as foon as they had made fome 
few leaps up and down, they were in a trice 
frozen as ftiff as boafds. He told me, that flefh 
and filh, if when it was frozen, it was thawed 
by the fire, would be quite fpoiled, and the 
flelh would not only lofe its natural tafte, but 
would be incredibly hard and tough. But 
fielh and filh being kept in cold water,, would 
there thaw, and become tender, and fo grow 
fit to be drefled; yet he obfeived not, that in 
the thawing they acquired a coat of ice, as I 
told him I obferved frozen eggs and apples do 
in England, when thawed in'cold water.

3. He alfo told me, he had frequently 
feen men to have the end of their nofes, and 
the upper paft of their cheeks frozen, even 
when themftlves were not aware of it, and that 
they were very careful not to enter into a ftove, 
or come near the fire, to relieve themfelves; 
becaufe if they did, the frozen parts would be 
apt to mortify, and come off, but they would 
rub them well with fnow, by which means 
they were thawed, though not without fome 
trouble, yet without danger.

4. In Lapland they ufe another way to re
ftore frozen limbs, viz. by making a certain 
kind of a cheefe of deers milk, vjhich they toaft 
againft the fire, and anoint the place affefted 
with the Caw3-boby, and that reftores the fro
zen member immc^ately.

5. I Had fome Ghejhirc cheefes, of which 
I defired the cheefemonger to choofe the fatteft

Experiments Observations,
with the two paws of their fore-legs, as witlf 
fans, drive it as it were againft their fnouts 5 
and when they were (as.my relator fuppofed) 
fatisfied whence the odour came, they would 
caft themfelves into the fea,' and fwim direftly 
towards the whale, -as my relator and others 
obferve^ who had the curiofity to row at a 
diftance after them, to fee whether their nofes 
would ferve them for guides, when their eyes 
could not. He faw no other bears • in thofe 
parts but white ones.

9. An inquifitive doeftor of my acquaintance 
bought at Mofio-jt) a fmall quantity of ^lalaga- 
fack, that did as it were drain ofi't at the bot
tom of a pipe or hogfhead, that had not been 
tapped, till it was (unawares to the owner) 
frozen. This liquor was much ftronger and 
better than the wine that afforded it, and the 
fame of its goodnefs making others croud to 
buy the remaining part of it, they found it, 
when the yeflel was kept in a warm place, 
which thawed the ice,' to be little elfe thart 
ftrengthlefs phlegm- The lame phyfician had 
likewife Ibme ftrong beer frozeai v^hereof the 
part that refifted the cold (and was taken up 
near the top of the veffel) was ftronger than 
wine; but the reft, which had been once ice, 
was worth little or nothing. And as to thefe 
and the like glaciations, the fame doftor told 
me, that he obferved not the unfrozen liquor 
to retire always into the middle of the velfeJ, 
but rather (elpecially in fack) to be intermingled 
with the ice, almoft (as I guefs by his defcrip- 

and firmeft to refift the froft; but they, were .tfon) as honey is difperfed into an honey-comb, 
all frozen, as alfo a Chedder cheefe of a hundred 
pound. I threw one into cold water,. and in 
a quarter of an hour it gathered ice about it; 
or rather the Water extrafted the icicles out bf
it.

6. Fish thaws fooner and kindlier in cold 
water, than in the warm ftove; but thawing 
in water is notfo proper to fiefli, which.muff 
have a time anfwerable to its bulk,. or elfo it 
will never roaft forthef than it is thawed, roaff 
it never fo long, and carefully.

7. It is their cuffom in Rnffia^ efpecially.at 
Mofcow, to thaw their fifh (before they ;gut 
it to boil) by letting it lie in cold water, till 
it hath got a cake of ice about it, which they 
take off, and then put the filh into new cold 
water, and, when it is covered with ice, take 
it out again; this they continue to do, till the 
fifh will occafion no more ice, and unlefs this 
be firft done, they find it will never be well 
boiled.

8. An old fea-captain told me, that, they 
very often met with large white bears, out of 
which they had fat enough, when well ordered, 
to yield a hogflicad of oil.

The lame captain told me allb, that white 
bears in or about Greenland, notwithftanding 
the coldnels of the climate, have an excellent 
feent; and that fometimes, when the filhermen 
had difmilTed the carcafs of a whale, and left 
it floating on the waves three or four leagues 
from the fhore, from whence it could not be 
feen, thefe animals would ftand as near the 
water as they could, and raifing themfelves 
on their legs would loudly fnuff in the air, and

10. Some of the men of the old fea-cap- 
tain’s^ that had been in the frigid zone, being 
on fliore off Greenland^ opened a barrel of good 
beer Handing an end, and before they had 
drank much of it, the vyind turning fuddenly 
fair, and being haftened aboard,, they left the 
barrel behind them ; and the next year coming 
again to the fame place to fifn for whales, fome 
of them went afhore in a fhallopj but were 
by extreme cold, and the interpofition of fome 
ice, kept for a day or two from being able to 
get to the fhip ; by which accident their pro - 
vi/ion falling fhort, one of them rem era bred 
the barrel left behind, and coming to it, found 
it ftanding where they, left it, but very hard 
frozen -, whereupon they took a fpit they had 
with them, and made a good fire, and there
in heating it red-hot, they broached the frozen 
barrel 'With it, and when the fpit had reached 
almoft the middle part of it, there came out 
fome quarts of a turbid liquor, but fo ftrong 
and heady, that it made moft of them drunk, 
and fall afleep for divers hours: after which, 
waking, they did for curiofity fake ftave the 
cafk, and found, that about this fpirituous li
quor the waterifli part of the beer had been 
hard frozen on every fide, and the liquor had 
been altogether inclofed in thick ice. This re
lation I had from the old captain himfelf, who 
was imployed in that voyage.

11. The often mentioned governor of Stno- 
lenfeo, a famous fortrefs between Rujfia and 
Poland^ told me, it. often happened, that the 
French, and fometimes the Spanifh wines^ 
that are yearly brought from Archangel to

MsJco-j:,
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^lo/coWf are fo frozeg by that time they come 
thither, that their owners are fain to break the 
calk, and cleave the ice with hatchets, and 
then they tranfport it from place to place in 
ordinary jars, (fo hard it is frozen,) and when

The Phsenomena of an Experiment about Freezing, made 
by Mr. Boyle, referable to the Vllth Title.
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they mean to reduce it to liquor again, they put 
it into another calk, and that calk into a deep 
hole made into the ice or fnow, where it will 
flowly thaw, and be far left impaired, than if it 
had been thawed by the fire-fide, or in a ftove.

[This Paper was produced and read in the Royal Society, Nov. 23, 1671.] 

WE took a bolt-glafs, bigger than two 
turky-eggs, with a ftem, which we 

caufed to be drawn out at a lamp, till it was 
as flender as a goofe-quill, or thereabouts. 
This veffel was filled with water, till the liquor 
reached to a pretty height in the flender part of 
the ftem. Then I put it into a mixture of 
beatendee and fait, in which mixture a cavity 
had been before made to receive a good part 
of it. i'But though upon our putting the glafs 
into this cavity, there would at the very top 
feem to be fome little fhrinking down of the 
water, yet that was very fmall, and fometimes 
very fcarcely, if at all, difcernable-, nor did 
the water afterwards appear to fubfide, and 
exhibit the other phaenomena of freezing wa
ter mentioned by the excellent Florentine virtu
ofi : only when the* liquor began below to be 
turned into ice, the quick afeent of it was ma
nifeft enough.

Wh E R E FO R E WC afterward caufed the ftem 
of a round bolt-head of clear glafs, whofe 
globous part was about gi inches in diameter 
(taken on the out-fide with calliper compaffes) 
we caufed, I fay, this ftem to be drawn out 
at the flame of a lamp, till it was at leaft as 
flender as a raven’s quill; and the glafs being 
filled with water to a competent height, that 
the expanfions and dilatations of it might be 
very manifeft in fo very flender a pipe, we ob
ferved the enfuing phtenomena.

First, As foon as the globous part of the 
glafs came to be as it were immerfed in the fri
gorifick mixture, the water in the fmall ftem 
inftantly afeended, fometimes the length of a 
barley-corn, and fometimes lef^ and fometimes 
more. And this afcenfion wasVfo haftily made, 
that it often begun and ceafed' almoft in the 
fame moment; after which the water began 
(though more flowly) to fubfide again to its 
former ftation, or thereabout, which, with other 
circumftances, made it very probable, that as 
the Florentine virtuofi ingenioufly labour to 
prove, this fudden change proceeded rather 
from the conftridion of the glafs it felf upon 
the firft contaft of the frigorifick mixture, 
than upon the fenfible condenfation of the water, 
which is not likely to be fo fuddenly effected.

Secondly, But whereas the newly named 
philofophers recite, as a conftant phaenome- 
non, that after the firft fubfidence of the wa
ter, and a fubfequent paufe for a pretty while, 
the water will be confiderably depreffed once 
more, before it begins to rife, we could very 
rarely indeed and fcarce ever obferve fuch a 
thing to happen, though I cannot fulpedl my

Vol. II.

felf to have overfeen it for want of attention. 
For my expeftation of fuch a fubfidence of 
the water, and its not appearing to me the firfi: 
and fecond time, invited me to repeat the ex
periment feveral times one after another, and 
to look very attentively upon the water, and 
the marks carefully ftuck on the fide of the 
glafs, to obferve the motion of the liquor. And 
this feemed the rather ftrange to me, becaufe 
I had often formerly obferved in trials purpofe
ly made on other occafions, that water in con
venient, glaffes would fuffer fome degree of 
condenfation by the aftion of a frigorifick 
mixture, before it would begin to difcover any 

' ice in it. But having reiterated the experiment, 
till I, and thofe that affifted me, grew weary, 
I was fain to abandon it, leaving the profecu- 
tion of it to farther trials. For I dare not 
fufpeft, that fo many eminent virtuofi, as en
noble the Florentine academy, could miftake, 
or mifrelate a matter of faft, not once, but 
frequently, and uniformly taken notice of by 
them. And befides that, as I was faying, it 
is confonant to my own experiments on other 
occafions, in one of the glaffes, wherein I tried 
this very experiment, I obferved the fecond 
fiibfidence to be confiderable. So that I can
not but fufpeft, that the fo differing events of 
their trials and mine, as to this phsertomenon, 
may proceed either from fome peculiarity in 
the water they employed, or in the qualities 
of the glafs, which the veffels I ufed were made 
of, or in the length and flendernefs of the 
ftem, confidered together with the groffnefs 
of our Englifh air in fnowy weather, the pref
fure of the air having elfewhere been fhewn by 
me to have a great ftroke in divers condenfa- 
tions aferibed to cold: but whether to any of 
thefe things, or any other, that, which we have 
related, is to be reduced, future trial muft de
termine.

Thirdly, I obferved for the moft part, 
that after that fubfidence, that almoft immedi
ately attends the firft rifing of the water, there 
would be for fome time, more or lefs, a reft- 
ing of the furface of the water in the fame place, 
which continued till the upper part of the wa
ter began to afeend upon the beginning of the 
glaciation of its lower parts; and the duration 
of this paufe or reft of the water I found to be 
very uncertain, being at fome times at leaft 
twice or thrice as long as at other times, ac
cording as the frigorifick mixture did more or 
lefs vigoroufly operate upon the neighbouring 
water.

Fourthly, Though if the experiment was 
5 H vied
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tried in glaffes, whofe ftems were of an un- 
ufual bignefs, the afeenfion of the water in the 
ftem upon the glaciation of it in the globous 
parr, was not fo quick as to be very remark
able } yet when the ftem was drawn out to 
fuch a flendernefs, as was before defcribed, 
the water, after having (as I lately noted) 
refted a while, would, upon its beginning to 
freeze beneath, afeend fo haftily in the ftem, 
as appeared ftrange enough, efpecially at the 
firft fight: fo that ufually its progrefsupwards 
was very obvious, and fometimes made with 
fuch celerity, that in one minute of an hour, 
or much lefs, it would as it were fhoot up fe
veral inches, and would have probably af
eended much higher within half a minute 
more, if the flender part of the ftem had been 
Jong enough to permit it.

Fifthly, But whereas the Florentine aca- 
demians inform, that there is a confiderable 
intumefcence or rifing of the water, that does 
immediately precede glaciation, I never could 
fatisfy my felf, that I obferved fuch a phasno- 
menon. But in fpite of frequently repeated 
trials (both alone, and before others) and of 
fuch a degree of attention as perhaps is not of
ten imployed even in more nice trials, it always 
appeared to me, that the afeenfion of the wa
ter was at leaft accompanied, if not rather 
preceded, by the aftual glafiation of fome 
parts of the water, that were moft contiguous 
to the frigorifick mixture, or expofed to thofe 
portions of that mixture which were the moft 
operative. Nor did it feem eafy to me to af- 
fignany other, or at leaft, better reafon of the 
afeenfion of the water in the flender ftem, 
than the expanfion, that is wont to accrue to 
water, upon its being aftually turned to ice. 
It is true, that in flender ftems the rifing of 
the water will be manifeft upon the produ^fion 
of fo thin and tranfparent films of ice at the 
bottom, or fome of the lateral parts of the 
globe the water is contained in, that it has of
ten deceived even attentive eyes, and would 
have deceived me too, if the newly intimated 
conjefture at the reafon of the intumefcence of 
the water had not made me extraordinarily 
fufpicious, and invited me to look upon the 
glafs taken out of the frigorific mixture (and 
then wiped and held againft the light) in fb 
many differing poftures, that though in Ibme 
of them I could not, yet in others I did dif
cover thin portions of ice, which fometimes 
I could within a minute or lefs make vifible to 
others; becaufe this ice upon thawing would 
not unfrequently emerge to the confines of 
the globe and ftem, and there become eafily 
enough difcernible to a heedful eye. And 
though when I gueffed, that the water was up
on the point of beginning to freeze, I took it 
out of the frigorifick mixture, to try if it would 
afterwards freeze, or make the liquor in the 
flender pipe afeend; yet I never was fo fortu
nate, as to obferve any afeenfion of the water 
in the ftem, but when there was aftually fome 
particles of ice in the ball, which though I 
newly took out of the mixture, as foon as I 
could perceive the leaft beginning of rifing in 
the flender part of the ftem, yet 1 regularly

I
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found more or lefs ice to, have been already ac
tually produced at the bottom or fides of the 
globe. The afeenfion of bubbles about the 
time of the water’s congelation (efpecially if the 
glals were ftirred) I do not here folemnly take 
notice of, it being an ufual concomjtant of the 
glaciation of water.

Sixthly, It was remarkable, and not un- 
pleafant in our experiment, that not only if the 
glafs were taken out of the mixture, very foon 
after the water began to afeend in the ftem, 
the thaw, by reafon of the extraordinary thin- 
nefs of the ice, would begin fo quickly, that 
within about half a minute, or fometimes 
much lefs, the liquor would begin to fubfide 
manifeftly again. But when the water was fuf
ficiently difpofed to congelation, which it u- 
fually was, if the glafs were put into the frigo
rifick mixture foon enough, after the total dif* 
folutions of the little portions of ice newly men
tioned, it would, upon the contadl of the fri
gorifick mixture, though the globe were but 
half buried in it, begin to glaciate in a trice: 
infomuch that making obfervation by a minute 
watch, I have had the water Ihoot up in the 
ftem within half a minute, fo as to difcover 
ice in it, and within two minutes (from firft 
to laft) to exhibit ice in moft parts of the ca
vity of the globe.

Particulars referable io the VHP* title.
.1. I A WO ftaled weather-glaffes, one with 

I Ipirit of wine, and cochineal, the 
other with a blue liquor made with fpirit of 
man’s blood, copper, and Ipirit of wine, were 
immerfed in water, and kept there, till the glafs, 
that contained the water, began to difcover 
fome ice within it: then, this water being 
thrown out, thefe thermometers were removed 
into oil of turpentine, (fubftituted for the wa
ter of the fame veffel) and fnow and fait being 
applied to the outfide, the oil of turpentine 
(whole freezing in fuch a quantity and veffel we 
were not afraid of) was made as cold as we 
could. Whereupon the liquor in both the 
weather-glaffes manifeftly and confiderably fub
fided beneath the former mark, and in one of 
them (which had the blue liquor) though it 
were but a fhort one, the fubfidence was made 
half an inch; which ftill confirms, that the air 
may impart a higher degree of cold than is ne
ceffary to make water freeze, and than is al
ways communicated by ice it felf.

2, The effential oils, as Spagyrifts call them, 
that are made of fpices, and other fpirituous 
materials by diftillation in water, being, by 
reafon of fpirituoufnefs, unapt to freeze; men 
could not obferve, what effeft a degree of cold 
capable of coagulating them would produce, in 
reference to their taking up more or lefs room, 
when congealed, than when fluid: fome li
quors having been found by experience to be 
expanded, others to be condenfed, by being 
made to congeal or to concrete by cold. Where
fore confidering, that oil of anifeed, though an 
effential oil, will lofe its fluidity, not only fooner 
than hot liquors, but with a far lefs degree of 
cold than water it felf 1 thought this would 
be a fit fubjeft to make trial upon, and accord
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irgly having put a convenient quantity of this 
liquor into a round glafs, about the bignefs of 
a middle-fize orange, furnilhed with a fuitable 
ftem, we put a mark, where the furface of the 
liquor refted, as about five inches above the 
ball. Then putting the glafs into a veffel of wa
ter, made cold by powdered fal armoniack put 
to diffolve in it, we obferved, that the oil in 
the ftem fubfiding did grow whitifh, though 
by inclining the glafs it was ealy to difcern, 
what part was yet fluid. In a Ihort time after 
this the oil feemed totally coagulated into an 
opacous and very white body, (almoft like 
fpermaceti) whofe upper furface was near three 
inches beneath the mark formerly mentioned ; 
fo that the liquor appeared to have been not 
inconfiderably condenfed by the operation of 
the cold. Which further appeared by this, 
that whereas the oil of anifeeds, whilft fluid, 
would fwim upon water, this butter-like con
cretion would fink in it. And yet when I 
watched, I could obferve, that upon the flow 
thawing of this thickned fubftance, there emerg
ed from time to time feveral bubbles into the al
ready fluid parts, divers of which bubbles might 
plainly be feen in the coagulated matter before 
theiremerfion; juft before which feveral ofthem 
exhibited various and vivid colours, and very 
pleafant to behold.

Particulars referable to the Title.
I. A Flat bolt-head, fealed up with a ftem 

about 17 inches in length above the 
fuperficies of the water, being let in the fri
gorifick mixture for eight or nine hours, the 
water afeended 15 inches and 4» that I mea- 
fured, and afterwards 4 of 4 of an inch, ac
cording to the meafure of another ; after which 
time negle£ling it for one hour or more, while 
I was at fupper, it blew off the fealed end of 
the glals quite round, and broke the bottom 
of it into many pieces, leaving almoft all the

■ whole body of the pipe uncracked.
2. Water freed from air, by ftanding a 

good while in the exhaufted receiver, being 
lealed up in a round bolt-head, whofe pipe a- 
bovc the water was five inches or a little more 
to the fealed apex, being fet in a frigorifick 
mixture, exhibited an ice very prettily lhaped, 
and without conlpicuous bubbles ; in lefs than 
two hours the water came to be impelled up 
four inches and 4? and feemed to reach a little 
above the balls of the conical and fealed part; 
upon its breaking with a noife, the pipe was 
entire, and there appeared a good part of the 
water unfrozen under the ice, and the broken 
veffel feemed to fmoke. Upon confidering the 
fliortnefs of the conical part of the glafs, we 
guefled the air to have been compreffed to a- 
bout the 20th part of its former room.

3. The globulous part of a glafs-egg of 
about three inches (for it wanted T-^th) in dia
meter on the out-fide, was filled with water 
to the bottom of the ftem, and then being 
carefully freed and fealed, was frozen from the 
bottom upwards, to try, whether the ablence 
of the formerly incumbent air would not make 
the ice afford larger bubbles, and confequently 
take up more room, than otherwife it would, 
when the water was frozen in the ball j and a
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Jittle wa.y in the lower part of the ftem w& 
found, that (the remaining) water reached from 
the firft ftation of the water about eight inches 
and 4> the length of the whole ftem being a 
very little more than ten inches and i. Being 
afterwards fealed up with air in it, and fro
zen, the ice reached not in it full four inches 
above the firft ftation, though (if I miftake 
not), it was as well frozen this time as the 
former.

Particulars referable ti the XP Title.
I. I AHERE was taken a ftrong cylinder 

I of brafs, whofe cavity was two inches 
in diameter, into which was put a bladder of a 
convenient fize, with a quantity of water in it, 
that the neck of the bladder (which I had taken 
care to have oiled) being ftrongly tied, the wa
ter might not get out into the cavity of the cy
linder, nor be capable of expanding it felf any 
other way than upwards. Then into this cy
linder was fitted a plug of wood turned on pur
pofe, which was fomewhat lels in diameter 
than the cylindrical cavity, that it might rife 
and fall eafily in it. Upon the upper part.of 
this plug was laid a conveniently lhaped flat 
body, upon which were placed divers weights 
to deprcfs the plug, and hinder its being fitted 
up by the expanfion wont to be made in water 
that is made to freeze : then a frigorifick mix
ture being afterwards applied to the cylinder, 
it appeared within half an hour, or ibmewhat 
more, by a circle, that had been purpofely traced 
on that fide of the plug, where it was almoft 
contiguous to the orifice of the cylinder, that 
the water in the bladder- began to expand it 
felf 5 and about two hours after having occa
fion to lhew the experiment to fome inquifi- 
tive perfons, the circle appeared to have been 
heaved up, in my eftimate about 4j if not half 
an inch, notwithftanding all the weights, that 
indeavoured to hinder the afeenfion, though 
thefe weights amounted to 115 pound ; which 
were all the determinate weights we could then 
procure, befides brick, and fome other things, 
that were eftimated at five pounds more. Nor 
did I doubt, that a far greater load would not 
have hindered its expanfion.

The day after the above mentioned experi
ment was made, to try the expanfive force of 
freezing water, the fame was reiterated' after 
the manner above delivered, but with this dif
ference, that having procured more weights, 
when the plug was lifted up 4 of an inch, or 
fomewhat better, (which plug began fenfibly 
to rife within half, or three quarters of an 
hour, after the frigorifick mixture was applied,) 
it was loaded with a weight of two hundred 
pounds, and a fifteen pound piece of lead, and 
other bodies, as boards, to lay the 
weights upon ; which being alfo weighed by 
themfelves, came to fifteen pounds more, fo 
that the whole amounted to 230 pounds: and 
if the hundred pounds were both of them (as' 
their bulk and weight invited us to guefs) of 
that fort of weights, which are called the great, 
a hundred containing a hundred and twelve 
pounds apiece, twenty four pounds muft be 
added to the fum, which would thereby be 
made up 254 pounds.

2. Ak

    
 



59'5 Experiments Observations,
An iron barrel, being about 14 inches the top being fcrewed on jw'asput into a fri- 

long, and having about 4 of an inch diameter gorifick mixture, wherein when it had lain (by 
at the bore, and where the greateft thicknefs our eftimate) about 4 of an hour, it was bro- 
of the metal was -j-|, and the leaft -^4, or fome
what better, being exadtly flopped at the breech, 
and having a fcrew of a convenient length to 
ftop it at the other end, was filled with water, 
and then the fcrew being put in, the barrel 
was buried in a mixture of beaten ice and fait 
for about two hours or longer ; at the end of 
which time being taken out, it appeared to 
have a crack running fomewhat oblique, by 
beginning at a place about three inches diftant 
from the breech, and reaching to fomewhat 
above fix inches from the fame : the crack was 
much more wide and gaping towards the mid
dle of the barrel, which appeared alfo diftended 
about that part; the ice being taken out in 
divers pieces, and held againft a candle, feemed 
tohavefmallerbubbles than it would have had, 
if the water had not been pent up. But the 
minute bubbles were fo numerous, that they 
made the ice more than ordinarily opacous.

3. A Strong barrel of a gun of twenty four 
inches long, having the touch-hole ftopt, and 
a plug of iron, that was fitted to the muzzel, 
forcibly driven in, after the barrel had been fil
led with water, was put into a mixture of ice 
and fait, where within about three minutes by 
my watch, the lately named plug was with 
noife driven out of the end it had clofed before; 
and when the fame plug was afterward fo dri
ven in, that, to make the clofure more perfect, 
'the fides of the orifice of the barrel were ham
mered down upon the outward end of the plug, 
yet, within about three minutes more, the fri
gorifick mixture making the wa’ter expand it 
felf, made it again drive out the plug, and 
that not only with noife, but with fuch vio
lence, that we found it had broken a deal
board, that made the neareft part of an oblong 
box, (wherein the operation was performed.) 
Afterwards the iron plug, being by the help of 

’ the fire and a hammer as it were incorporated 
into the barrel, the touch-hole came to be un
ftopped ; and though along iron nail was ftrong
ly driven into it, yet the plug being uncapable 
to be driven out (as before,) the frigorifick 
mixture being again applied to the barrel, quick
ly drove out the nail; which, laftly, being again 
forced in, and the commiffure being for farther 
fecurity brazed over, there was now no room 
left for the included water to expand it felf 
much, but by breaking the barrel. But being 
my felf called away, fo that I could not ftay 
to fee the iffue of the experiment, I left one 
to profecute it, who foon after brought me 
an account, that within about a quarter of an 
hour (by his guefs) after the barrel was put into 
the frigorifick mixture, though of that there 
was fcarce left enough to cover it, it burft with 
a noife, and blew up the cover of the box 
(wherein the experiment was made) and the 
crack, which was two inches and a half long, 
was wide and gaping enough to let me fee, 
that the barrel was of a very confiderable thick
nefs at the place, where it was broken.

A New pewter bottle, holding (by guefs) 
about a pint, was filled with water, and then

ken, not without noife ; and being taken out, 
we found in it ^crack almoft an inch and a half 
long, and in one place fo broad as to amount 
to about 4 of an inch. The bottle Teemed to 
be every way diftended, and particularly at 
the bottom, which was fo fwelled, that the 
bottle would not ftand upright upon it.

One particular referable to the XIII'* Title.

ThE old fea-captain told me, -that out 
at fea, when the wind blew off from the 

great banks and trads of ice, they could, by 
the extraordinary highnels of the cold, (which 
would fometimes make the Ikin of their faces 
peel off) perceive, which way the ice lay, not 
only long before they could fee it, but fome
times when they were fain to fail twenty leagues, 
before they could come to it.

Particulars referable to the Title.
i.rT~AHREE decodions, cneoffage, an-

1 other of rofemary, and the third of 
parfley, were expofed in three fmall earthen 
pipkins to freeze, and were totally turned into 
ice, without any uncongealed liquor (that I 
could perceive) in the midft: nor did there 
appear in the ice any refemblance of the decoc
ted plants, but the ice afforded by the decoc
tion of fage had a very uneven fuperficies, and 
far more rugged than the two other portions 
of ice, which were neither of them fmooth j 
and thefe fefpecially that of the fage) were ob
ferved manifeftly to be lels hard or folid than 
common ice.

2. Newly expreffed juice of lemmons be
ing fet to freeze in awide-mouth-glafs, afford
ed an ice very oddly figured, efpecially in one 
part, where it finely reprefented trees, as they 
are in winter, without leaves.

3,/Hard ice grofly beaten, having a great 
proportion of white table-falt put to it, and 
mingled with it, there arofe from the mixture 
great ftore of whitifh fumes, as thick (at leaft) 
as common fmoke, which fumes played up 
and down all the mixture, and lafted a very 
confiderable while ; and all this, though the 
weather was very warm, and the experiment 
tnade in a room, where there was a very good 
fire.

4. Swow-water being put to freeze in ice 
and fait, afforded an ice prettily figured, and 
had the bubbles produced in it fo minute, 
that they hindered not the globe, which tfie 
ice cdnftituted, from being more tranfparent, 
than would have been eafily expedled.

5. We took a quantity (not inconfiderablej 
of ice, about two pound or more, and having 
partly reduced it into fmall lumps, and part
ly beaten it into fmall powder, we mixt with 
it a convenient proportion of bay-fait not pow
dered. This mixture, when it was fuffered to 
lie ftill for a pretty while, did not appear to 
emit any thing from the fuperficial parts; but 
yet afterwards, when it came to be ftirred here 
or there,, there would in that part arife a fmoke 
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eafy enough to be difcerned, if the bafon or 
platter, that contained the mixture, were held 
between the eye and the light. But if the 
whole body were ftirred, then there would be 
excited fo vifible a fmoke, as'that it would not 
only ovcrfjlrcad the furface of the veffel like a 
mill, but would overflow it on all fides for a 
good while. I ufe the word, overflow, becaufe 
indeed the fumes did not only fome of them 
afcend a pretty way into the air like fmoke, but 
the greateft part of them by far, as loon as they 
were rifen above the brims of the veffel, did 
fall down in ftreams, as if it had been a liquor 
poured out of a bafon ; fo that the fumes feem
ed ponderous, armoft like thofe, that one may 
obferve, if he dip a piece of linnen in aqua for
tis, and hang it up to dry ; in which cafe the 
emitted fteams will rather fall than rife. We 
alfo took notice, that thofe fteams of our fri
gorifick mixture were far more plentiful than 
they feemed to be ; for befides thofe, that were 
manifeftly fpilt out of the brims of the veffel, 
it was eafy, by looking upon the mixture in a 
certain pofition in refpeft of the light; it was 
eafy, I fay, to perceive, that the whole cavity 
of the veffel, which was pretty deep, was all 
covered with thofe fumes, that played upon it 
like the thick mift upon a pond, not being able 
to pafs over the brims of the bafon. And this 
afeenfion of fumes, upon the ftirring to and 
fro of the mixture, lafted a confiderable while, 
and probably would have lafted longer, if part
ly wearinefs, and partly bufinefs, had not called 
me away.

I forgot to note, that, when thofe fteams 
came out the moft plentifully, I applied my 
face to them, to obferve, if I could feel them 
fenfibly colder than the neighbouring air; but 
by reafon of an impediment, I could not con
tinue in a fit pofture long enough to be fure, 
whether thofe effluvia would "in due time feel 
fenfibly cold or no. And though I applied a 
fealed weather-glafs to the fame fumes, and the 
tinfted fpirit feemed thereupon a little to fub- 
fidc, yet fome circumftances make me 
till further trial.

6. The old fea-captain, that failed fo often 
into the frigid zone, anfwered me, that when 
his fhip was immured with ice, fo that they 
could not in a long time get fo much as a barrel 
of fait water, he made wells of the thick pieces 
of ice, to receive the liquor of the thawed ice, 
and found that water (though on the main fea) 
to be good frefh water, potable, and fit for 
dreffing of their meat, and other ufes, fo that 
he never feared want of frelh water in thofe feas.

He alfo told me, that he had divers times 
faftened the fhip to the pieces of ice,that reached 
under water to about 30 fathom, and that once 
he lay a good while by a piece of ice fo thick, 
that it was on ground at fifty fathom, which he 
clearly perceived, both by founding, and other 
ways of obferving, that he acquainted me with. 
Thefe deep pieces of ice (he faid) were'' not 
very high above the water, infomuch that when 
1 told him I had found by trial, that a cylinder 
of oat Englifh ice could have but about the 
tenth part of it above the water it was made of, 
and made to float ir., he anfwered, that that 
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proportion agreed well enough with his obfer
vation } and added, that the great depth of rhe 
ice proceeded from fhe fuccefsful fnows, which, 
falling from the furface of it, deprefs it, and 
often within two or three days would itfelf 
melt, fo as to fhrink into a third or fourth 
part of its former thicknefs, and become hard 
ice. He likewife told me, that he had failed 
to 82 degrees and a half of latitude, and an
fwered me, that he was not miftaken in ob- 
ferving it, having had very good opportunity 
to do it by more than ordinary fit inftruments, 
that he had carried along with him.

He told me too, that in’fome parts near 
the coaft of Greenland, he found the variation 
of the compafs to be 22 degrees, and not very 
long after to be fcarce any at all; which ftrange 
alteration he knew not what to make of.

He told me moreover, that the laft year fail
ing in the height of 77 degrees in the main 
fea, he was fuddenly furrounded, and his fhip 
locked faft up, only that ic was driven by and 
with the ice, till the 7th of June following 5 
and then, the ice opening a little, he made a 
Ihift to fteer through ir, and purfue his voy
age ; adding, that he obferved, that that vaft ’ 
tra£t of ice being once broken, the fragments 
of it drove towards Hudfiri's Str eights.

7. The old fea-captain told me as ftrange a 
thing, which he had often, though not care
fully obferved, that great crafts of ice dead the 
wind; infomuch, that when he has been driven 
towards the ice by ftormy weather, and feared 
to be in great danger, when they came near it, 
he unexpeftedly found a kind of calm, that 
raifed his wonder, and freed him from bis fear. 
And at other'times going out of the ice upon 
an almoft fmooth fea, when he had not yet gone 
far on ir, he found, that there was a ftorm at 
diftance from the ice: and mentioning this, as, 
a very odd thing, to a Dutch navigator, who 
frequented thofe feas for the whale-filhing, he 
affured him, that he had feveral times obferved 
this wonderful property of the ice.

One particular referable to the XVIJ'* ‘Title. IN Siberia (a northern province of Ruffa} 
the earth is thawed in fummer but about 

two foot in depth, beneath which it continues 
frozen, and yet over this frozen part of the 
ground there groweth good corn. This I had 
from the Ruffian emperor’s chief phyfician.

Particulars referable to the XVIIP* Title.
I. H E little fealed weather-glafs being

1 taken, was put into a glafs broader ac 
the top than the bottom, and greafed on the in
fide with tallow, in which glals the ball in the 
infide of it was more than covered with water ; 
and that water being frozen, notice was taken 
whereabouts the tinfted Ipirit of wine refted in 
the ftem: after which, the ice being newly ta
ken off from the ball in the open air of an ex- • 
ceeding frofty morning, juft upon the removal 
of the ice the liquor rofe a little in the fhank, as 
it ufeth to happen, when a glals-bubble filled 
with warm water is fuddenly removed into 
cold : but prefently after the tinfted liquor, as 
I expefted, fubfided, not only as much as it 
had rifen, but a pretty way (the Ihortnefs of
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the inftrument confidered) below the former 
mark. Which may confirm our obfervation, 
that the free air may comYnunicate a more in
tenfe degree of cold than ice itfelf.

2. The weather having continued for fome 
time very cold, we placed two or three days 
ago a trufty fealed thermofcope (that was made 
by the ftandard weather-glafs at Grefham col
lege, which I therefore call the ftandard ther
mofcope, having ufed it for fome years) in a 
Cellar, where we had obferved beer not to freeze 
in a very extraordinary fliarpwinter; and hav
ing looked upon it laft night, which was, as 
the night preceding, very frofty, the wind be
ing at eaft, we found, after ten a clock, that the 
tinfted fpirit of wine ftood at two divifions, 
and at 4 above the freezing mark; and this 
morning being a hard froft, it was found to 
ftand much at the fame height. Wherefore 
having caufed it to be removed into the free air 
.in the garden, it now being about nine of the 
clock, is fallen to the freezing mark, and con- 
fequently is fubfided above two full divifions or 
inches beneath its ftation in the warm cellar. 
But neverthelefs I hence obferve, that the air

■ in the cellar, notwithftanding the cold weather, 
is not (or is but very little) warmer than the air 
in my bed-chamber is wont to be in frofty 
weather: for the fame weather-glafs being ufu
ally kept in that chamber, the fpirit of wine 
.was wont to ftand about two inches above the 
cipher or freezing-mark, in the morning be
fore the fire was made, in cafe there was a 
moderate froft abroad ; and in fummer-time, 
when the weather was very hot, rhe tinfted fpi
rit has afeended to the eighth, ninth, and fome
times almoft to the tenth mark.
. 3. The laft night being made extraordinary
cold by froft, fnow and wind, the ftandard 
weather-glafs (before mentioned) was removed 
into the garden, and left there till this morn
ing, when the tinfted fpirit appeared to be fub
fided above two divifions beneath the cipher 
or freezing-mark ; fo much greater was the 
cold of the air, than was abfolutely neceffary 
for the congelation of water. And yet the 
coldnefs of this very night did not by 
rairif fb increafe the heat of the cellar, but 
that a phial, containing about two or three 
ounces of chymical oil of anife-feeds, being left 
there till nine of the clock this morning, was 
taken out without being thawed into a liquor; 
which argues, that the heat of the cellar was 
inferiour to that of the outward air in moderate 
feafons, fince oftentimes, both in fpring and au
tumn, oil of anife-feeds is by the warmth of 
the air kept in a fluid form : as this particular • the fame pump, 
parcel of oil in the fame phial, wherein it was “ 
expofed, was ,kept by the moderate warmth of 
my chamber many times this winter.

4. This morning (being December ig, 
1665) a little before ten of the clock, the wea
ther having been frofty (bating one mild, but 
rainy day) for near a fortnight, I took my fealed 
weather-glals out of my chamber-window, and 
having held it a while in the open air in the 
court, as alfo wetted it with water,, to reduce 
it the fooner to the coldnefs of the ambient air, 
I caufed one to pump fo long, till to a younger
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eye than mine, the water, that came out of the 
pump, feemed to begin to reek ; and then I 
held the bail of the weather-glafs for a pretty 
while in the ftream, that came out of the pump, 
and obferved# that it made the tinfted liquor 
confiderably rife ) and the more, the longer I 
kept it, till it was rifen to the height of the 
crofs, which I made in the frame. Then carry
ing it up to my chamber, though there was a 
good fire there, the fpirit of wine began to fub
fide again ; thereby lhewing, that the air in my 
chamber was colder than the reeking Water, 
that had been pumped out.

5. Another time (being Feb. 17, i66|9 
after it had continued froftyweather three or 
four days, (if I miftake not the number) about 
nine or ten of the clock in the morning, I 
caufed the water of a confiderably deep well to 
be pumped for a good while upon it, after it 
had been kept a pretty while in the air, to bring 
it to the temper of that; the pump-water raifed 
it by degrees, but flowly enough, to between 
four or five eighths of an inch higher than the 
pump-water at Oxford had been able to do. 
Then I carried the weather-glals to a fpring, 
that was wont to fmoke in frofty weather, and 
was not far from the pump ; and having laid 
down the weather-glals, (that my hand might 
have no operation upon it) fo as the ball was 
covered with water juft at the Ipring-head ; af
ter it had refted there a good while, I found 
the tinfted fpirit but very little raifed : fo that 
in all it fcarce exceeded five eighths above the 
height it had been brought to at Oxford.

Afterwards in the fame place I brought 
the weather-glafs about noon to the north fide 
of the houfe, to which the pump belongs; and 
letting it reft againft the wall in the open air for 
half an hour or more, I found, that though it 
had been that morning a fmall froft, and though 
the fun did not Ihine out, yet by the weather- 
glafs the air was juft at the fame degree of 
warrr|th (if not a little greater) that the water 
had been at the Ipring-head in frofty weather, 
when there was fnow upon the ground ; and 
confequently the air was then much hotter than 
the water had been in the pump at Oxford^ 
where yet in very cold weather it ufes to fmoke.

Feb. 19, being the third day of the continu
ance of a moderate froft, I held the fealed 
weather-glafs under the pump, and having 
caufed the water to be pumped for a good 
while upon the ball of it, I found the tinfted 
fpirit rife as high with the warmth of the wa
ter, as it had done many weeks before in the 
depth of winter, by the warmth of the water of

The next day, being the fourth day of the 
froft, the neighbouring fpring, which (as I was 
informed by thofe I fent to fee) had not, dur
ing the precedent days, fmoked, did fmoke 
this morning, as one I fent to fee, informed 
me, that another fpring likewife did. About 
noon (the weather being fair, and the fun fliin- 
ing) I employed one to keep the ball of the 
weather-glafs for a competent time covered 
with water juft at the head of the Ipring,which 
had fmoked in the morning; and by his rela
tion, which was confirmed by the height of the 
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kindled liquor, when I faw it, it appeared to 
have rifen higher now by near or a full quarter 
of an inch, than I could make it do at the fame 
fpring-head divers weeks ago. But note, that 
this day the fpring-water was a pretty deal 
warmer than the air, notwithftanding the time 
and clearnefs of the day, as appeared by the 
fubfiding of the tinfted fpirit, when brought 
from the fpring to my chamber in a frofty 
morning, the ground being then covered (but 
not thickly) with fnow.

6. Having inquired of an ingenious man, 
obliged to make fome trials about cold, whe
ther he had obferved any thing to confirm or 
contradict the fufpicion I publilhed in the Hi
ftory of Cold about the coldnefs and tempera
ture of the air ; he gave me fuch an anfwer, 
that does notably confirm my conjedlure. For 
he told me, that he had divers times obferved 
in an exaftly fealed weather-glafs, that the 
tinged fpirit of wine was higher at fome times, 
when the weather was frofty, than at fome other 
times, when it was not j and that having had 
occafion to keep his weather-glals with the ball 
in water, which was afterwards frozen, and 
continued ice for divers days, he warily brake 
the ice all about the ball, and removing it 
thence into the air, though it were in the fame 
room, yet he found the liquor to defeend from 
fuch a mark to fuch a mark ; and having de
fired to fee the inftruments, I found the bignels 
of the ball to be like that of a middle-fized or 
fomewhat large crab, and the ftem to be about 
two foot and a half long : and having had the 
curiofity to meafure the diftance between the 
above mentioned marks, I found, that the li
quor, by being removed out of the ice into 
the air, had fubfided a pretty deal above three 
inches.

A relation given me by an ingenious gentleman, 
lately returned out of Poland.

7. About the 21, 22, and 23d of Decem
ber 1669, old ftyle, lying within three Polijh 
miles of IVarfa-w, we faw every day the fun ac
companied with two parhelions, the one eaft- 
ward, the other, weftward, almoft in a direft: 
line, and diftant about 8 or 10 times the dia
meter of the fun from it, and continued vifible 
from near ten to twelve a clock, the weather 
being extreme cold, the air as clear, as pof
fibly to be imagined, both night and day; and 
when the fun did Ihine, appeared as full of 
glittering fpangles or particles of ice. The like

. hath been fince, when it hath frozen very hard ; 
which generally happens, the air being very 
clear, and as generally thaws, the heavens be
ing clouded any time together.

8. The old fea-captain, that failed fo often 
to Greenland to filh for whales, affured me yef
terday, being April 8, 75. that 18 or 19 years 
ago, he failed thither in the company of two 
Dutch Ihips, whereof one was a Hollander, but 
the other of Embden: the names of the mafters 
he told me. When they were come together as 
far as the place, where the Englifh ufed to ftay 
in Greenland (as I remember) the mafters of 
the two Ihips defired this captain to give them 
leave to filh there with him ; which, he told
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them, he could not poffibly do, being a fervant 
of the Grtenland company^ and employed therd 
by them. Whereupon thefe mafters told him, 
that they would then go feek their fortunes in 
an unknown wprld } and feven or eight weeks 
after, they came back to him, miferably dif- 
trelTed for want of frelh water and fcweJ,which 
they defired his leave to take upon the place j 
which being but an a£l of humarfity, and in
trenched not upon the rights of the company, 
he willingly permitted. Whereupon they fell 
into difcourfe of their voyage j ope of the maf
ters told him, that coafting along the ice, in 
hopes to find fome new land, and fome place 
where they might freely, as well as conveni
ently filh for whales, they^had at length come 
fo far, that after the foggy and dark weather 
was cleared up, they took the latitude, and 
found it to be 89 degrees, fo that they were 
within one degree of the pole.

Thb old captain doubting of this, themaf 
ter brought him his journal, where the courfe 
was fet down, which teftified the fame thing} 
and afterwards conferring with the mafter of 
the other Ihip, (for they failed in company) he 
agreed in the lame relation. And the. captain 
hearing, that the fteerfman of one of the Ihips 
was a Scotfman, he got to difcourfe with him, 
and faw his journal too, which agreed with 
what the others had declared. And afterwards 
one of the mafters having occafion to come 
to London, and being there met accidentally by 
our captain, he brought him to fome of thc- 
Northern company, to whom he averred the 
foregoing relation, of whofe truth the captain 
feemed to me to be convinced. I asked him 
feveral queftions relating to this odd ftory, to 
divers of which he could make no anfwer, 
having not asked them of his Dutchmen j but 
to fome few things he gave anfwers, the fub
ftance whereof was, that though there were vaft 
regions of ice towards the Ihores, yet where 
they found themfelves lb near the pole, the fea 
was very open and free ; fo that if wood and 
water had not begun to fail them, and if they 
had not feared their other provifions would not 
hold out, they might have made a paflage per
haps as far as Japan. That from the north- 
eaft there came a great rolling fea, which one 
of the mafters, that had been at the bay of 
Bifcayt compared to that Spanijh fea j and that 
the cold there was not extreme, but fuch as 
they could well endure, and complained no 
more of, than they did in Greenland^ That 
lading from Greenland towards the pole,' they 

• found the compafs to vary a point, after they 
had failed fome degrees northward ; then the 
variation of it W’as for a great while inconfide-* 
rable, and 4 while after that, it came to be two 
points. And laftly, when they came to be fo 
near the pole, the declination increafed ftrange- 
lyj fo that at 89 degrees of latitude they found 
the variation to be four, not degrees, but points 
of the compafs, and that towards the eaft.

9. The old fea-captain told me, that they 
are in the feas frequently peftered with thick 
fogs extremely cold, which laft fome of them 
10 or 12 hours, fome a whole day, and others 
two or three days.
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13. But he told me they ufed very little 

phyfick, the air being fo healthful, as that it is 
no rare thing to fee people 80 or too years old ; 
efpecially the poorer fort, that do not indulge 
themfelves with ftrong drink.

14. 'The fame captain anfwered foe, that in 
Greenland itfelf the north-eaft winds were colder 
than any other, which yet he aferibed in part to 
the fit nation of the country, thofe winds blow
ing over vaft trafts of ice, without fea to miti
gate the cold they communicated to the wind.

Particulars referable to the title.
I. T leutenant G. Drummond, who for Ibme 

B J years was governour of Smolenfco, told 
me, that he had many times barrels little lefs 
than our hogfheads of ftrong beer, which be
ing left night and day in the fledges upon the 
fnow, would be frozen all about next the calk 
to a confiderable thicknefs, fo that the gimlet 
muft pierce the ice a great way, before the 
veffel would be fet abroach; but -then the 
liquor, which came forth, would not only be 
much ftronger than the beet was at firft, but 
much more plealantly tafted.

2. Lieutenant G. Drummond confirmed 
what others had told me, of the great noife, 
like the difeharge of mufkets, that they hear 
in the wooden houfes, whofe walls are made of 
fir-trees (unfijuared, and only difbarked,) up
on very intenfe frofts ; and he affured me, 
the great cracks or flaws, that appeared in the 
timber after thefe explofions, were barely clefts 
made by the burfting of the trees, without any 
fplinters, or other parts of the wood thrown 
off from the body of the timber.

3. The two Swedifh Ambaffadors affured 
me, that it is true, that in Mufeovy, and fome 
other northern countries alfo, the hares are, as 
in thefe parts, grey, {grife,} but Inow-white 
in winter; and that they begin to change colour 
in autumn, (and to recover it in the fpring.) 
And the elder of them, Monfieur Coyet, being 
afkcd 'ofmc, if he himfelf had obferved it, he 
affured me, that he had. It was likewife af
firmed by the Swedifh Refident, who was then 
prefent, and related it to me before them, that 
in the borders of Mufeovf he had feen ftore of 
partridges milk-white: when I afked, whether 
they changed colour in fummer, or were not 
rather conftantly white: he anfwered me, he 
could not tell, it being winter when he was 
there. And when I inquired, whether there 
were not fome other befides hares, that changed 
colour According to the feafons, they all three 
told me, that fquirrels, which in the fummer

I 
grey, and recover their colour in the follow
ing fummer.

They were pleafed alfo to fend meword 
the next day by an ingenious gentleman, fon 
to Monfieur Coyet, that they had forgot to 
tell me, that whereas the river Duna divides 
Livonia and Mufeovy, on one fide of the river 
the hares are of the ordinary colours, but on 
the other fide white. So that when the hun
ters meet with any white hares on this fide of 
the river, they fay it is a transfuga.

4. Amongst the odd effefts of cold in 
Rstjfia, and fome other countries, where that

■ quality

He told me, that lying at anchor in Bell- 
Sound on the coaft of Greenland, near a moun
tainous rock, that was very high, he and fome 
others made a fhift to get up to the top, which 
he judged to have half a mile of perpendicular 
height i and when they came to the upper part 
of the mountains, they found the weather very 
clear, and the Iky very ferene -, and it being 
theny«»f, the fun fliined fo hot upon them, that 
he and others ftrippcd themfelves, and aired 
their ftiirts and naked bodies to cool themfelves, 
feeing all the while a thick fog like clouds at 
the bottom of the hill; whither when they 
came'down with ftore of fowl, that they had 
killed, they found the fog, as they left it, very 
dark, and exceeding cold.

Apajfage taken out of the Czar’s do5ior*s letter.
to. Aug. 29, 1664. This winter we ftayed at 

Vologda three months, which is north-eaft from 
Mofcow fome degrees. I expected the intenfe 
cold,which is ufually felt there; but (as it hap
pened) we had not three days of that, which 
4ve call winter-weather there, notwithftanding 
we were there in December, in which month it 
rained unufual and dangerous. The cold, 
which is fo much talked of in books, hath 
been rare in thefe late years ; for fome EngUJh, 
which have lived there thirty years fince, have 
obferved fuch an alteration in the climate, that, 
except f had good confidence in the fidelity of 
their relations, being men of known worth and 
fobriety, I Ihould not adventure to tell you, 
that in thefe thirty years the winters are become 
fo mild, as the notable cold weather, which 
ufes to freeze people in their way coming to 
market in feveral poftures, as they were ftrik- 
ing their horfes, or guiding their fledges, hath 
been rarely felt, only to the freezing the nofes 
and cheeks of fome people, which may rather 
be termed a blaft, than a fettled intenfe cold,

11. The warmer the room is made by day, 
the thicker is the hoar upon the glals at night, 
fometimes an inch thick, which I have feen. If 
it be a fmall froft, the nails only of the win
dows, which fallen the latten together, will be 
tipt with white; all the nails of infides of doors, 
and iron-work, will be adorned with the froft, 
and going out of the door you will endanger 
your breath.

The falconers here lay, birds creep under 
the fnow at nights.

Assuredly the bears provide themfelves 
with a cave againft the winter. I have kept a 
bear two days without meat or drink, he ftill 
fucking his paws, making a lather with his' are of the ufual colour, do in the winter turn 
tongue J and, had he not fmelt the meat of the 
houfe, which made him craving and clamorous, 
no doubt he might have been kept much longer 
upon his faft.

12. A wind from the fea there caufes a 
thaw ; fo it does at Archangel, although it 
comes thither north.

I lhall hereafter give you a catalogue of our 
plants, fome of which are rare in England, but 
here in quantity, viz. lilium convallium, py- 
rola, bifolium, polygonatum, I lhall a 
little inform you concerning the vegetable lamb, 
which Olearius calls baromets.

    
 



made in December and January, 1662, ^c.
quality reigns in winter, it is none of the leaft 
admired, that if a man be abroad in the air 
with a cane or ftaff furni.ftied with a metalline 
hea(^ the cold is fo intenfe in that compadt 
body, that fhe tip of the tongue being applied 
to the metal, they will ftick, and be (as it were) 
glewed together, fo that a man cannot fever 
them without great pain, and fometimes with
out leaving fome of the Ikin of his tongue be
hind upon the handle of the ftalF; as it has been 
affirmed to me by eye-witnefles of unqueftiona- 
ble credit. The reafon of this odd phtenome- 
non, as far as I can conjedlure, may be the 
great and fudden lofs of agitation occafioned 
in the fpittle and part of the tongue, by the 
great want of agitation in the parts of the 
metal that they touch. For if a -bowl (for 
inftance) of ivory meet in a diredf line with 
another of the fame bignefs, that is already 
moving upon a billiard-table, ir will commu
nicate to it but a part of its own motion, and 
lb retain the reft for itfelf: but if the impelled 
bowl were at reft, the impelling bowl will com
municate to it all, or almoft all its motion, 
and lofe as much itfelf, as may appear by its 
remaining quiefeenc in the place of the other. 
I muft not inlarge upon this fubjedl of motion 
among bodies, that hit againft others. But to 
apply the obfervation to my prefent purpofe, 
it feems the metalline handle of the ftick, by the 
intenfenefs of the cold, has its parts fo deprived 
of motion, that when thofe of fpittle and the 
tongue have communicated to them as much 
of their agitation as they can, there will not be 
between thofe three bodies agitation enough to 
keep the fpittle fluid, which confequently be
ing turned into ice, will ftick to the two con- 
fiftent bodies it adhered to, namely, the tongue 
and the metal, and by this means will fallen 
them together.

A note taken out of Martinius Cromerus bis 
Polonia, lib. 54-

6. Tanta eft enim vis frigoris in his regionibus 
interdu/n, ut radiatus arefcant arbores^ aqua 
ex ediiiori loco effufa, priufquamterramcontigerit^ 
in glaciem concrefcat. Lacus quidem, kA faludesy 
kA flumina duobus tribufve menfibus hibernis^ 
nonnunquam autem vel in quintum vel fextum 
ufque concreta glacie^ non modo peditibus, verum 
etiam equitibus., kA curribus ac plauftris^ quam- 
vis oneratis, multis fimul longo fpatio pervia kA 
fecura prabent itinera. Equidem quodam tem
pore ultimo die menfis Martii Viftulam in Ma- 
foviap^r firmam adhuc glaciem, cum curru kA 
quadrigis, kA aliquot equitum comitatu tranfm. 
Hdc etiam prateritd h^eme in Pruffia glacialis 
pifcatio in lacubus poft initium Novembris ccepta, 
duravit per totum Martium, gelu autem per to- 
tum Aprilem. ‘ So great is the violence of

In confirmation of this conjeiflure I lhall
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add fome other phenomena, which may be 
explicated by the help of it. And firft we fee, 
that in very frofty mornings the ice, that fticks 
to glafs windows, often appears in the form 
of trees, or otherwife oddly and prettily figured. 
This is vulgarly fo explained, as if the cold 
produced thofe icy bodies on the outfide of the 
glafs, through which, fome fancy, that the 
vapours of the warm room penetrate: but it is 
plain, that this ice ufes to be formed within 
the room, as I have divers times obferved, ei
ther by the thawing of it, or by fcraping it 
off; fo that it appears to be formed of vapours, 

• which being carried to and fro by the air, when
they chance to pafs along the glafs-panes of 
the windows, which by the cold, that reigns 
in the external air in frofty weather, have loft 
the wonted agitation of their parts, thefe va
pours transfer fo much of their motion to the 
glafs, that they retain not enough to keep them 
fluid J the confequence of which is their being 
turned into ice, which in very cold countries 
may be far thicker than it ufes to be here: 
infomuch that a learned acquaintance of mine 

- alfiired me, that he had in Rvjjia obferved in 
fome ftoves, (where it is like the heat produced 
ftore of vapours,) that the ice on the infide 
of the windows was near an inch thick.

Vol. II.
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A note out of Martinius, in his account of China.

5. In Peking elevatione Poli 42. gr.per inte- 
gros quatuor menfes, fadio circa Novembris me
dium initio, flumina omnia adeb duro concrefeunt 
gelu, ut currus, equofque, ac gravijflma qu^eque 
oner a glades tutb ferat. Hac pier unique con- 
cretio uno fit die-, cum non nifi pluribus, kA qui- 
dem ab inferiori fuperficie prius, fuit liquefahio. 

‘ Martinius in his account of Peking
p. 27. tells us, that although the pole be not 
elevated above 42 degrees, yet for four 
whole months, from the middle of November, 
all the rivers are fo bitterly frozen over, that 
the ice will fafely bear coaches, and horfes, 
and all the heavieft burdens. This conge
lation is for the moft part made in one day; 
but the melting of the ice requires ma|j^, 
and begins from the lower furface.’ v 

cold fometimes in thefe countries, that trees 
wither at the roots; and water poured out 
from an high place, turns into ice before it 
comes to the ground. And truly the lakes, 
and marlhes, and rivers are fo frozen for two 
or three months in winter, and fometimes 
foi’ five or fix, that not only footmen, but 
alfo horfemen, and coaches, and waggons, 
though loaded, may for a long fpace freely 
and fecurely pafs over them. Truly pnce I 
paired over the If^eijfel in Mafovia upqn the 
firm ice the laft day of March, ^yith a 
coach and four horfes, and a retinue of fome 
horfemen; and this laft winter in Prujfia the 
filhing in the ice began in the lakes after 
the beginning of November, and continued 
all March, but froft lafted all April.

A note taken out of Cromerus’j Polonia, lib. I. 
p. 68.

In cateris lacubus, atque etiam in majoribus 
pifeinis kA fluminibus tempore Irjberno comntodio- 
res fere funt pifeationes, quam aftate, pertufd 
c er tis intervallis glacie, retique per maj us fora
men in aquam immiflo: quod longis funibus ad 
perticas alligatis bominum equorumve opera longo 
fpatio in diverfum traSium, coeuntibus rurfus 
pifeatoribus, alio for amine refer turn extrabitur, 
‘ In other lakes, and in the larger filh-ponds, 
* and rivers, fiftiing is more commodious in 

’ 5 K L ‘ winter

    
 



in fome places, and a net caft into the water 
through a great hole, which by long ropes

402 Experiments and (Observations, ^c,
* winter than in fummer, the ice being broken

c
* tied to poles, men and horfes draw different
‘ ways for a confiderable fpace ; and then lhe
‘ (Khermen meeting together, take it up well
‘ filled at another hole.* '

heat in his feet, and afterwards returned to fit 
upon the fledge, and found himfelf furprized 
with the cold, but hid not the power to pre
vent the danger of fuffocation by calling for 
help; yea, rather he feemed to be pleafed with 
falling into a pleafing fleep, and fo tumbled 
back upon his uncle’s legs, which raifed a 
fufpicion in him, that his coufin was frozen: 
and fo making hafte to the next village, he 
rubbed him all over with fnow ftrenuoufly 
enough, and afterwards brought him. into a 
warm room, which by degrees revived him, 
he feeling himfelf afflifted and pained in all 
his limbs with fuch a tingling numbnefs, as 
they ufe to have who leaned too hard upon their 
elbows, but much more painful and amazing.

12. That cold dries exceflively, appears by 
the ftory of the cheefes, and ftock-fifh, which 
is dryed in the wind, fome of which is fprinkled 
with felt. The earth will cleave with if, but 
I never obferved it cracked with fuch mon
ftrous hiatus, as Olearius reports; yet that may 
be true alfo. Where there -is froft long be
fore the fnow comes, the ice in rivers will have 
cracks.

About the middle of T)ecember being at 
Te-jn^^ve in my lodging in a morning before 
day, the houfe being new, and expofed to the 
north-eaft wind, it gave a crack like a mufket.

Particulars referable to the XX'* H'itle.
u A Sealed glafs-bubble with quickfil- 

ver in it weighed in the air, and be
ing carefully counterpoifed in water, that to 
my hand, whilft I was fitting by the fire-fide, 
felt luke-warm, did, after fnow and felt were 
applied on the out-fide of the glafs, that held; 
the water, weigh | of a grain, or fomewhat 
better, before or juft when there appeared a 
little film of ice on the infide of the glafs, con
taining the water, lefs than it did when the 
bubble was firft put in.

2. A Globe of fnow, rammed into the, 
mould of juft one inch diameter, weighed 112 
grains.

3. A Bullet of ice of an inch diameter, 
made in the feme mould, anfounted to 4 drachms, 
5 grains.

4. A f T E R a long froft and fnow, agreat deal 
of new fnow being fallen laft night, the liquor 
in the gaged, weather-glafs (lands beneath the 
firft mark, argues a more than ordinary froft: 
and, yet the mercury in the barofeope (lands at

7. Am ingenious phyfician confirmed to me 
upon trial, that the pummel of a fword, that 
was expofed to the winter-air in MofcoWt would 
ftick to his tongue, that touches it therewith, 
and fetch off the fkin, if he forcibly and fud
denly pulled it away.

8. A Gentleman, that came lately from 
PKarfaw, told me, that in one night, ©r' ra
ther twelve hours, he obferved this winter the 
ice next the furface of the water to reach four 
inches diredly downwards.

9. The old fea-captain told me, that when 
he was in Greenland^ and in thofe artick regi
ons, his appetite was fo great, that he could 
well eat more in one day, than he could in. a 
week or ten days here ; and that accordingly 
he and others found themfelves ftronger there 
than here, and more prone to venereal pleafures.

He told me alfo, that failing with, inten
tion to make fome difeovery into the artick 
circle,, that after having failed a great while 
through a fea exceeding blue and deep, tl'.cy 
were as much furprized to find themfelves ort 
a fudden upon a fea black almoft like, ink, 
which, much frighted them, none of all their 
wanderers having met with a fea of that colour. 
This made them, after many difputcs and 
doubts, refol ve to found both from their fhip 
and fhaUop, but they could find no ground at 
levcnty fathom.

iQi, A Bottle of ftrong fack, about two 
thirds, filled, cracked,, and the wine was fro- 
^n, “E^z. the phlegm., but no ice 00 the top, 

• in water; nor does the phlegm ever afeend 
to th.e.top, to. be frozen, in an entire body.

This feck being prefently thawed, loft its 
vigour, and fo will, any tiling elfe.

It., The froft in. thefe parts pierces the 
ground, five foot, which the undertakersi for 
digging a cellar for a friend of mine found by 
woful; e-xperience, being forced to make their 
way by fire, and fometimes by cleaving the- 
car Al with, wedges, like a. rock.

The ice in SO/eridin the- liver Ob is feid 
to be a fathom and a half thick, where they 
baye-fe the whole year but twelve weeks of near 4 beneath 29 inches, to which perhaps the 
degelation.

The rivers, that! have travelled oyer, have- 
breathing-places for a mile, fometimes half a 
mile, and a quarter, out of which comes a 
fume like that of the Crojs-Baih ct King's Bath 
a.t the Bath. The like out of a cellar upon 
the opening of the door, enough to fuffocatc 
a man, if taken unawares.

D-i- axh by cold is.not painful, efpecially if for though a fmall portion of it (probably late 
in the morning) were melted in the fcale, yet 
that liquor was but little, and amounted not to-. 
8 grains, which was not a third of the weight,, 
which the fnow-ball had loft} but fuppofing 
the decrement would be greater, if the fnow 

had/

high, wind may contribute.
5. Four ounces of fnow made up in a lump*, 

were counterpoifcd in a pair of good fcales, 
and expofed in a frofty night after eleven o* 
clock without being taken out of the balance i 
the' next morning between 9 and 10, there ap
peared a decrement of 29 or 30 grains, which 
feemed to have evaporated from the fnow itfelf:

tl’.e cold bp very intenfe as a friend of mine 
told me^ who waiting upon, his uncle here (a 
c.olonel} in quality of a page, he fete upon the 
fide of tlje fledge,, as, fervants'do, and it be
ing very, cold, he. ran, tq get himfelf fome

    
 



had a greater fuperficies, in refpeeft of the bulk 
thereof, I caufed the next night the following 
trial to be made, not being able to aflift at it 
my felf.

There, was taken ^ij of fnow, which be
ing made up into a kind of fiat cake, was ex
pofed all night, which was frofty, in the above- 
mentioned balance, and the next morning a- 
bout eight a clock there appeared to have been 
loft 55 grains, no water being found in the 
fcale-, and about two hours after, the decre
ment was found to be about 63 grains, none of 
the fnow appearing to have melted in the fcale.

Qne^articular referable to the XX!/* 'J’itlei 
The ^^w^ejifjclothethemfelves with r^nes 

Ikins, the hair outward, which they find 
to.be the warmeft way: arid J have found a 
pair of cangies (which are like High flibes with 
pecked toes of old Cbauctr^^ falhion, which we 
wear without the leather) to be better than a 
pair of furred gloves. They are only proper 
for the fledge, yet one may walk in the inoW 
with them, which is fo dry a fnow, if it be 
duly cold weather^ as it will not wet at all, 
noT endamage a fcarlet covered all over with 
it, but brufhor lhake off like chaff.

OBSERVABLES upon a Monstrous Head* 
Firft Printed in the Philofophical TranfaSlions^ N® v. p. 85. 

For Monday^ 3, 1665.

This was the head of a colt, repre- 
fented in the annexed figure 4, firft 
viewed by Mr. Boyle, Who went in

to the ftable where the colt Jay, and got the 
head- haftily and rudely cut off, the body 
thereof appearing to his eye compleatly formed, 
Without any mbnftrofity to be taken notice of 
in it. Afterwards he cauled it to be put into 
a veflel,. and covered with Ipirit of wine, 
thereby chiefly intending, to give good ex
ample, together with, a proof, that by fhe 
help ed the laid Ipirit, (which he hath recom
mended foe fijch properties in one of bis Ef- 
fays of the Ukfulnefs' of Natural Philofophy) 
the parts of animals;, and even monfters# may’ 
in fiinmer itfelf ba preferved long enough to- 
afford; anatomiftsthe opportunities of examin
ing them;

Thh Head being opened, and examined, 
it was found.

First, That it had no fign of any nofe in 
the ufual place, nor had it any, in any other 
place of the head, unlefs the double bag G C, 
that grew out of the midft of the forehead. 
Were fome-rudiment of it.

Next, That the two eyes were united into 
one double eye, which was-placcd juft'in the 
middle of the brow, the- nofe being wanting, 
which Ihould have feparated them, whereby 
the. two. eye-holes in the fkull were united in^ 
ta one very large round hole j, into tlie mid ft.

.........- --- -......... ----------------- A. ------

of which, from the brain, entred one pretty 
large optick nerve, at the end of which grew 
a great double eye j that is, that membrane 
called fclerotis, which contained both, was 
one and the fame, but feemed to have a learn, 
by which they were joined, to go quite round 
it, and the fore or pellucid part was diftindtly 
fcparated into two corneas by a white fearrf 
that divided them. Each cornea feemed to 
have its iris, (or rain-bow-like circle} and 
apertures or pupils diftindt j and upon open
ing the cornea, there was found within it two 
balls, or cryftalline humours, very well lhaped: 
but the other parts of it could not be lb welt 
diftinguilhed, becaufe the eye had been much 
bruifed by the handling, and the inner parts 
Confufed and dillocated. It had four eye- 
brows, placed in the manner expreft in figure' 
4, by a a, b b; d d reprefenting the lower, and 

b^ the upper eye-lids.
Lastly, Tliat juft above the eyes, as it 

were in the midft of the forehead, was a very 
deep depreftion, and out of the midft of that 
grew a kind of double purfe or bag, C G, 
containing little or nothing in it; but to Ibme 
it feemed' to be a produdion of the matter 
defigned for the nole, but diverted by this 
monftrous- conception; perhaps fhe proceffus 
mammillares joined into one,- and covered 
with a thin hairy Ikin.

Some Anatomlcal Ob s e r v a t i o ns of M i l 
found iiT Veins inftead of Blood; and of Grass 
found in the Wind-pipes of fome Animals.
Firft Printed in the: Philofophical "TranfaSHonsy vi. p. i oo.- 

Foe November 6. 1665.

AGutioiis perfon wrote nor long, fince milk^ inftead of blood. This being imparted 
ftom Parii.^ that- there they had,, to Mr. Beyle ax. Oxford, his anfwer was, that' 
in the houfe of a phyfician, newly the like obfervation about white blood had- 

opened a man’s vein, wherein they found been made by a* learned phyfician' of his ac- 
quaintanc*

    
 



quaintance; and the thing being by him looked 
upon as remarkable, he was defirous to have 
it very circumftantially from the faid phyfician 
himfelf, before he would fay more of it. The 
next month may bring us in this account.

The other particular mentioned in the title 
of this head, came irra letter fent alfo by Mr. 
Bcyle^ in thefe words :

I lhall acquaint you, that two very inge
nious men. Dr. Clarke and Dr. Lower, were 
pleafed to give me an account of a pretty odd 
kind of obfervation : one of them alTuring 
me, that he had feveral times, in the lungs of 
lheep, found a confiderable quantity of grafs 
in the very branches of the afpera arteria

408 . Qf a Place where Wood is turned into Stone.
and the other relating to me, that a few 
weeks fince, he, and a couple of phyficians,' 
were invited to look upon an ox, that had fur 
two or three days almoft continually held his 
•neck ftreight up, and was dead of a difeafe, the 
owner could not conjedture at; whereupon, 
the parts belonging to the neck and throat, 
being opened, they found, to their wonder, 
the afpera arteria in its very trunk all ftuffed 
with grafs, as if it had been thruft there by 
main force : which gives a juft caufe of mar
velling and inquiring, both how fuch a quan
tity of grafs Ihould get in there j and how, 
being there, fuch an animal could live with it 
fo long.

Of a Place in England^ where^ without petrifying Water. 
Wood is turned into Stone.

Firft Printed in the Philofophical TranfaSiions-i N® vi. as above.

Th E fame fearcher of nature, that was 
alledged in the immediately prece
dent obfervations, did impart alfo 

the following, in another letter from Oxford, 
where he faith,’ 1

I was a while fince vifited by a gentleman, 
who tells me, that he met with a place in thefe 
parts of England, where, though there be no 
petrifying fpring (for that I particularly afked) 
wood is turned into ftone in the fandy earth 
itfelf, after a better manner than by any water 
I have yet feen : for I had the curiofity to go 
to look upon pieces of wood he brought 
thence, and hope for the opportunity of mak
ing fome trials to examine the matter a little 
further, than I have been yet able to do. 
Thus far that letter.

Since which time, he was pleafed to give 
this further information of the fame matter.

with a mantifla of fome other particulars, be
longing to this fubjedl, in thele words:

I was lately making fome trials with the pe
trified wood I told you of, which I find to 
be a very odd fubftance, wonderfully hard 
and fixed. If I had opportunity to reprint 
the Hijlory of Fluidity and Firmnefs, I could 
add divers things about ftones, that perhaps 
would not be difliked ; and I hope, if God 
vouchfafe me a little leifure, to infert feveral 
of them in fit places of that hiftory, againft 
the next edition. Here is a certain ftone, 
that is thought to be petrified bone, being 
lhaped like a bone, with the marrow taken 
out; but with a fit menftruum, I found that I 
could eafily dilTolve it, like other foft ftones : 
and poffibly it may prove as fit as ofteocolla, 
for the fame medicinal ufes.

1

s
A Farther ACCOUNT of an Observation 

about White Blood.
Firft Printed in the Philofophical TranfaPlions^ N® vr. p. 117.
IN C E the printing of the former fheet, blood was received in a porringer, and withiri 
there is this farther account from the 
fame hand, Mr. Boyle.

I have at length, according to your defire, 
received from the ingenious Dr. Lower an ac
count in writing of the obfervation about 
chyle found in the blood; which though you 
may think ftrange, agrees well with fome ex
periments of his and mine, not now to be 

, mentioned. The relation, though fhort, com
prizing the main particulars of what he had 
more fully told me in difcourfe, I fhall give 
it you with little or no variation from his own 
words.

A maid, after eating a good breakfaft, a- 
bout feven in the morning, was let blood about 
eleven the fame day in her foot j the firft

3

a little while it turned very white j the laft 
blood was received in a faucer, which turned 
white immediately, like the white of a cuftard. 
Withi^ five or fix hours after, he (the phyfi
cian) chanced to fee both, and that in the por
ringer was halfblood and half chyle, fwimming 
upon it like a ferum as white as milk, and that 
in the faucer all chyle, without the leaft ap
pearance of a drop of blood 5 and when he 
Seated them diftindfly over a gentle fire, they 
both hardened: as the white of an egg when 
it is heated, or juft as the ferum of blood doth 
with heating, but far more white. This 
maid was then in good health, and only kt 
blood becaufe fhe never had her courfes, yet 
of a very florid clear complexion.

HYDRO-
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hydrostatical paradoxes.
, Made out by

NEW EXPERIMENTS,
For the moft part Physical and Easy

The publisher’s Advertisement to the READER.

HEN the author writ the fol
lowing treatife, he had a defign, 
as appears by fome paffages in 
the preface, to publiih together 

with it fome things, which he had divers
years before provided for an Appendix to his 
Phyfico-mechanical treatife about the Air : 
but part of the Appendix confifting of expe
riments, which the author has feveral times 
made, but trufting to his memory, did not 
think it neceffary to record, when he came to 
recolledh particulars, he found, that fome 
years, which had paffed, fince divers of them 
were tried, and variety of intervening occur- 
rents, had made it unfafe for him to rely ab
folutely upon his memory for all the circum
ftances fit to be fet down in the hiftorical 
part of the defign’d Appendix. And there
fore he refolv’d to repeat divers experiments 
and obfervations, that he might let down 
their phaenomena, whilft they were frefb in 
his memory, if not objects of his fenfe. Bat 
though, when he writ the following Preface 
he did it upon a probable fuppofition, that he 
Ihould feafunably be able to repeat the in-

tended trials ; yet his expedition was fadly 
difappointed by that heavy, as well as juft 
vifitation of the plague, which happened at 
London^ whilft the author was in .the coun
try ; and which, much earlier than was ap
prehended, began to make havock of the 
people at fo fad a rate, that not only the glafs- 
men there were fcattered, and had, as they 
themfelves advertifed him, put out their 
fires, but alfo carriers, and other ways of 
commerce (fave by the poft) were ftridly 
prohibited betwixt the parts he refided in, 
and London j which yet was the only place in 
England^ whence he could furnilh himfelf 
with peculiarly lhaped glaffes, and other me
chanical implements requifite to his purpofes; 
and the fame calamity continuing ftill, with
out yet affording us any certain ground of 
determining, when it will end, the author 
chuffs rather to fuffer the following Paradoxes 
to come abroad without the Appendix, (which 
is no way neceffary to them, whatever they 
may be to it,) than any longer put off thofe 
ingenious perfons, that follicited the publica
tion of them.

The PREFACE.

The rife of the following treatife be
ing a command impofed on me by 
the Royal Society, the reader will, 

I hope, need no more, than this intima
tion, to keep him from wondering to find 
fome paffages worded as parts of a difcourfe 
pronounced before an affembly ; it being not 
unufual (though not neceffary) to prefent ei
ther in writing, or by word of mouth, toge
ther with the experiments made before that il
luftrious company, an hiftorical account of 
them.

But, becaufe it is probable, that fome rea
der will defire to be fatisfied about other par
ticulars relating to the publication of this 
treatife, I prefume it will not be amifs, both 
to fay fomething of thereafons, why I pub- 
Jifti it as the firft part of the prefent Appen
dix to my Phyjico - mechanical Experiments^ 
and to give fome account of the manner of 
writing it.

V O L. II.

I Had quickly both an opportunity, and an 
invitation to enlarge the papers, I was to read, 
beyond the limits of a bare defcription of the 
phaenomena, and ifiatters of fad, by rriy ha
ving been, through fome intervening acci
dents, fo hindered from exhibiting them alto
gether, that I was delir’d to bring in an ac
count in writing, that might be regifter’d 
(how little foever worthy of fuch company) 
in the Society’s colled ion of philofophical 
papers, for the fake of thofe members, who 
could not be prefent at all the experiments j 
fo that, finding fome enlargements expeded 
from me, I was eafily induced to add the ex
plications of the phaenomena I defcribed, whilft 
I perceiv’d, that by a fmall addition of pains 
I might much gratify divers ingenious friends, 
that were not fo well verfed in Hydroftaticks, 
as in the other parts of real learning.

Having thus been induced to enlarge the 
account of my experiments, till it had at- 

5 M taincd

    
 



410 fhe P R E F A C E.
tained thebulk it is now arrived at, I confefs metricians, than as philofophers, and with- 
I was, without much difficulty, perfuaded, out referring them to the explication of the 
that to fuffer it to pafs abroad * in the com- * •
pany of the Appendix, wherewith it is pub- 
liihed, would not prove unacceptable to the 
curious, no more than an improper introduc
tion to the reft of my Appendix, and that 
for feveral reafons.

For, firft, the Hydroftaticks is a part of 
philofophy, which, I confefs, I look upon as 
one of the ingenioufeft dodrines, that belong 
to it', theorems and problems of this arc 
being moft of them pure and handfome pro- 
dudions of reafon, duly exerciled on atten
tively confidered fubjeds, and making in 
them fuch difeoveries as are not only plea
fing, but divers of them furprifing, and fuch 
as would make one at firft wonder, by what 
kind of ratiocination men came to attain the 
knowledge of fuch unobvious truths. Nor are 
the delightfulnefs and the fubtiity of the Hy
droftaticks the only things, for which we may 
commend them : for there arc many, as well 
of the more familiar, as of the more abftrufe 
phtenomena of nature, that will never be 
thoroughly underftood, nor clearly explicated 
by thofe, that are ftrangers to the Hydiofta- 
tjeks 5 upon whofe principles depend, befides 
rhany other things, the explications of moft 
of the phyfico-inechanical experiments, wc 
have ventured to prefent the publick, and the 

- decifion of thofe many controverfies, which 
they and the phaenomena of the Torricellian 
experiment have occafioned among the mo
dern inquirers into nature.

But the ufe of this art is not alone fpecu- 
lative, but pradical, fince not only the pro
pofitions it teaches, may be of great impor
tance to navigation, and to thofe that inquire 
into the magnitudes and gravities of bodies, 
as alfo to them that deal in falt-works i but 
that the Hydroftaticks may be made divers 
ways ferviceable to the chymifts themfelves, 
to whofe art that dodrine feems to be fo little 
of kin, I might here manifeft, if I could 
think it fit to tranferibe, what I have f elfe
where delivered to that purpofe.

But that, which invited me to write fome
thing of this part of philofophy, is, not only 
that I think it confiderable, but that, not
withftanding its being fo, I find it but very 
little, and not very happily cultivated. For, 
being nor looked upon as a difcipline purely 
mathematical, the generality of mathemati
cians have not in their writings fo much as 
taken notice of ir, much lefs improv’d it. 
And fince the admirable Archimedes^'fih.o, in his 
little trad De Inftdentibus Humido, has left us 
three or four very excellent propofitions, 
(but proved by no very eafy demonftrations) 
among divers others, that have more of geo
metrical fubtility than ufefulnefs i thofe ma
thematicians, that (like Marinus Gbetaldus, 
Stevinus^ and Galileo} have added any thing 
confiderable to the Hydroftaticks, have been 
(that I know of) very few j and thofe too 
have been wont to handle them rather as geo-

phsenomcna of nature. And as for the Peri
pateticks and other fchool - philofophers, 
though on fome occafions, as when they tell 
us, that water weighs not in water, nor air in 
air, they deliver alTertions about ^matters be
longing to the Hydroftaticks; (which term, 
in this treatife, I often take in a large fenfe, 
becaufe moft of the things delivered about 
the weight of bodies, may, by eafy variations, 
be made applicable to other fluids ;) yet they 
are fo far from having illuftrated, or improved 
them, that they have but broached, or credit
ed, divers of the moft erroneous conceits, 
that are entertained i about them. jSo that, 
there being but few treatifes written about the 
Hydroftaticks, and thofe commonly bound 
up among other mathematical works, and fo 
written, as to require mathematical readers, 
this ufeful part of philofophy has been fcarce 
known any farther, than by name, to the ge
nerality even of thofe learned men, that have 
been inquifitive into the other parts of it, and 
are defervedly reckoned among the ingenious 
cultivators of the modern philofophy. But 
this is not all} for fome eminent men, that 
have of late years treated of matters hydrofta- 
tical, having been prepoirelTed with fome er
roneous opinions of the peripatetick fchool, 
and finding it difficult to confult experience 
about the truth of their conclufions, have in
terwoven divers erroneous dodrines among 
the founder propofitions, which they either 
borrowed from Archimedes, and other circum- 
fpedl mathematicians, or devifed themfelves ; 
and thefe miftakes being deliver’d in a ma
thematical drefs, and mingled with propofi
tions demonftrably true, the reputation of 
fuch learned men, (from which I am far from 
defiring to detrad,) and the unqualifiednefs 
of moft readers to examine mathematical 
things, has procured fo general an entertain
ment for thofe errors, that now the Hydro
ftaticks is grown a part of learning, which it 
is not only difficult to attain, but dangerous 
to ftudy.

"Wherefore, though neither the occafion 
and defign of this treatife exaded, nor my 
want of fkill and leifure qualified me to Write 
either a body, or elements of Hydroftaticks ; 
yet I hoped I might do fomething, both to
wards the illuftrating, and towards^ the refeue 
of fo valuable a difcipline, by publifhing the 
enfuing trad j where I endeavour to difprove 
the received errors, by eftablilhing paradoxes 
contrary to them, and to make the truths the 
better underftood and received, partly by a 
way of explicating them unemploy’d in hy- 
droftatical books, and partly by confirming 
the things I deliver, by phyfical and fenfible 
experiments. And over and above this, the 
more to recommend Hydroftaticks themfelves 
,to the reader, 1 have, befides the paradoxes 
oppoled to the errors I would difprove, taken 
occafion by the fame way to make out fome 
of the ufefulleft of thofe hydroftatical truths.

that
* About this paflage, fee the Publifher tn the Reader.
■}■ Chiefly in Isteral places of the unpublilhed part of the Treatife of the UJcfulntfs of Enpirimental Philofo^hj.

    
 



rhe PREFACE.
that are wont to feem ftrange to begin
ners.

If it be here demanded, why I have made 
fome of my explications fo prolix, and have 
on feveral occafions inculcated fome things ; 
I anfwer. That thofe, who are not ufed to 
read mathematical books, are wont to be fo 
indifpofed to apprehend things, that muft be 
explicated by fchemes ; and I have found the 
generality of learned men, and even of thofe 
new philofophers, that are not Ikilled in ma- 
thematicks, fo much more unacquainted, 
than I before imagined, both with the prin
ciples and theorems of Hydroftaticks, and 
with the ways of explicating and proving 
them, that I feared, that neither the paradoxes 
themfelves, that I maintain, nor the hypothefes 
about the weight and preffure of the air, upon 
which little lefs than my whole pneumatical 
book depends, would be thoroughly under
ftood without fuch a clear explication of fome 
hydroftatical theorems, as, to a perfon not 
verfed in mathematical writings, could fcarce 
be fatisfaftorily delivered in few words. And 
therefore, though I do not doubt, that thofe, 
who are good at the moft compendious ways 
of dernonftrating, will think, I might in di
vers places have fpared many words without 
injury to my proofs ; and though I am my
felf of the fame mind I expeft to find them 
of; yet I confefs, that it was out of choice, 
that I declin’d that clofe and concife way of 
writing, that in other cafes I am wont moft 
to efteem. For writing now not to credit 
myfelf, but to inftruft others, I had rather 
geometricians Ihould not commend the fhort- 
nefs of my proofs, than that thofe other rea
ders, whom I chiefly defigned to gratify, 
Ihould not thoroughly apprehend the meaning 
of them.

But this is not all, for which I am to ex
cufe myfelf to mathematical readers. For 
fome of them, I fear, will not like, that I 
Ihould offer for proofs fuch phyfical experi
ments, as do not always demonftrate the things, 
they would evince, with a mathematical cer
tainty and accuratcnefs ; and much lefs will 
they approve, that I Ihould annex fuch expe
riments to confirm the explications, as if fup- 
poficions and fchemes, well rcafoned on, were 
not fufficient to convince any rational man 
about matters hydroftatical.

Im anfwer to this, I muft reprefent, that in 
phyfical enquiries it is often fufficient, that 
our determinations come very near the mat
ter, though they fall Ihort of a mathematical 
cxaftnefs. And I chufe rather to prefume 
upon the equity of the reader, than to trouble 
him and myfelf with tedious circumlocutions, 
to avoid the poffibility of being mifunder- 
ftood, or of needing his candour. And we 
lee, that even mathematicians are wont, with
out finding any inconvenience thereby, to 
fuppofe all perpendicular lines, made by pen
dulous bodies, to be parallel to one another : 
though indeed they are not j fince, being pro
duced, they would meet at the centre of the 
earth. And to prefume, that the furface of 
every calm water, in a veffel, is parallel to

4

4II 
the horizon, and confequently a plane ; though, 
in ftriftnefs, themfelves think it the portion of 
a fphere i and though alfo I have ufually ob
ferved it to be higher, where it is almoft con
tiguous to the fides of the veffel, than it is in 
other places.

Moreover, fince we find, that though 
water will be uniformly raifed in pumps to 
feveral heights, but not to thirty-five foot j 
and will, in ordinary opert pipes, be almoft 
of the fame level within and without, but not 
if the pipe be extraordinary flenderi upon 
thefe, and divers other fuch confiderations, I 
may have fometimes made ufe of expreffions 
that feemed not pofitive and determinate e- 
nough to be employed about matters, to which 
mathematical demonftrations are thought ap
plicable. But I elfewhere'give an account of 
the fcruples I have about fuch demonftrations, 
as they arc wont to be applied to phyfical 
matters. And, in the prefent paradoxes, I 
think I have not done nothing, if in my hy
droftatical explications I have made it appear, 
that in experiments .made with fuch liquors 
and glaffes, as I employed, the rules will hold 
without any fenfible, or at leaft any confider
able error j for thereby we may learn the 
truth of many things, for the main, though 
in fome we ihould not have attained to the 
exaftnefs of meafures, and proportions, which 
yet our endeavours may affift others to arrive 
at.

And as for my confirmation of hydrofta
tical propofitions by phyfical experiments, if 
fome readers diflike that way, I make no 
doubt, but that the moft will not only approve 
it, but thank me for it. For though, in pure 
mathematicks, he, that can demonftrate well, 
may be fure of the truth of a conclufion, with
out confulting experience about itj yet be
caufe demonftrations are wont to be built 
upon fuppofitions or poftulates ; and fome 
things, though not in arithmctick or geome
try, yet in phyfical matters, are wopt to be 
taken for granted, about which men arc li
able to flip into miftakes; even wjien we 
doubt not of the ratiocination, we may doubt 
of the conclufion, becaufe we may of the 
truth of fome of the things it fuppofes. And 
this confideration, if there were no othef, will, 
I hope excule me to mathematicians, for ven
turing to confute fome reafonings, that are 
given out for mathematical demonftrations. 
For I fuppofe it will be confidered, that thofe, 
whofe prefumed demonftrations I examine, 
though they were fome of them profeffors of 
mathematicks, yet did not write meerly as 
mathematicians, but partly as naturalifts j fo 
that to queftion their tenets ought not to dis
parage thofe, as well certain, as excellent and 
moft ufeful fciences, pure mathematicks, any 
more than that the mathematicians, that follow 
the Ptolemaick,the Copernican,the Tychonian, 
or other fyftems of the world, write books to 
manifeft one another’s paralogifms in aftrono- 
mical matters; and therefore (to proceed to 
what I was about to fay) it cannot but be a 
fatisfaftion to a wary man to confult fenfe 
about thofe things, that fall under the cognir 
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fance of it, and to examine by experiences, 
whether men have not been miftaken in their 
hypothefes and reafonings ; and therefore the 
learned Stevinus himfelf (the chief of the mo
dern writers of Hydroftaticks) thought fit, 
after the end of his Hydroftatical Elements, 
to add in an appendix fome pragmatical ex
amples, (as he calls them) that is, mechani
cal experiments (how cogent I now inquire 
not) to confirm the truth of his tenth propo- 
fftion, to which he had, not far from the be
ginning of his book, annexed what he thinks 
a mathematical demonftration. And, about 
the very fubjeds we are now upon, the fol
lowing paradoxes will difcover fo many mif- 
takes of eminent writers, that pretend to have 
mathematically demonftrated what they teach, 
that it cannot but make wary naturalifts (and 
it is chiefly to gratify fuch, that I publilh this) 
be fomewhat diffident of conclufions, whofe 
proofs they do not well underftand. And it 
cannot bur, to fuch, be of great fatisfaftion 
to find the things, that are taught them, veri
fied by the vifible teftimony of nature herfelf. 
The importance of thi/ fubjeft, and the fre
quent occafion I have to make ufe of this kind 
of apology, will, I hope, procure me the 
reader’s pardon, if I have infifted fomewhat 
long upon it.

After what has been hitherto difcourfed, 
it will be eafy for me to give ^n account, why 
I premife thefe hydroftatical paradoxes to the 
reft of the Appendix, wherewith they are * 
now publifli’d : for fince a great part of my 
work, in that Appendix, was to be a further 
explication of fome things delivered in the 
book it is fubjon’d to, and the vindication of 
them from invalid objeftions; and fince I 
have generally obferved, that the objeftions, 
that have been, either publickly or privately, 
matle againft the explications and reafonings 
contained in that book, were wont to proceed 
from unacquaintednefs, either with the true 
notion of the, weight and fpring of the air, as 
I maintain them, or with the principles and 
theorems of Hydroftaticks, or elfe from er
roneous conceits about them ; I thought it 
would much conduce to' both the foremen
tioned ends of my Appendix, if I cleared up 
that doftrine, to which my experiments and 
reafonings have been all along confonant; 
and whofe being either not known, or mif- 
underftood, feems to have occafioned the ob
jeftions, that have been hitherto made againft 
tile hypothefes I have propofed, or the expli
cations I have thence given. And however, 
fince the proofs, I offer for my opinions, are 
for the moft part drawn from experiments 
new and eafy, and that niy aim is but to dif
cover truths, or make them out by clearer 
explications, without fuppofing, like thofe I 
diffent from, any thing, that is either preca
rious, or fcarce, if at all, intelligible ; I hope, 
that if I ffiould not prove happy enough to 
reach my ends, yet the ingenious and equi
table reader will approve my defign, and be 
advantaged by my experiments. Of which 
fome of the chiefeft, and fome of the moft 

difficult, having been feen (divers of them 
more than once) by the Royal Society itfelf, 
or by inquifitive members of it *, it will, I 
prefume, be but a reafonable requeft, if the 
reader, that lhall have the curiofity to try 
them over again, be defired not to be hafty 
in diftrufting the matters of fact, in cafe he 
Ihould not be able at firft to make'every thing 
fucceed according to expectation. For, as 
eafy as I have endeavoured to make thefe ex
periments, yet I dare not promife myfelf, 
that they will all of them be privileged from 
the fate, whereto I have obferv’d ocher phy- 
fico-mathematical ones to be not feldom ob
noxious, from fome unheeded phyfical cir
cumftance, by which thofe, that are not ac
quainted with the fubtleties of nature, or, at 
leaft for the time, do not fufficiently confider 
them, are apt to be impofed upon.

This advertifement will, perhaps, bebeft: 
illuftrated and recommended by an inftance j 
and therefore I lhall fubjoin one, that will 
poffibly feem fomewhai odd.

It has been taken notice of by two or three 
ingenious modern mathematians, and I have 
had occafion to make it out by particular 
experiments, that warm water is lighter in 
fpecie^ than cold ; whence it has been deduced, 
that wax, and other bodies, very near equi
ponderant with common water, will fwim in 
that which is cold, and fink in that which 
is hot, or luke-warm. Which experiment, 
though as it may be (and perhaps it has been) 
tried, I readily allow to be agreeable to the 
known laws of the Hydroftaticks, yet I have 
fometimes undertaken, that the trial Ihould 
have a quite contrary effect. To that pur
pofe, having taken fome yellow bees-wax, 
which was formed into a pellet of the bignefs 
of a cherry, and, by the help of a little lead, 
was made fo near equiponderate to cold w’a-‘ 
ter, that, being but a very little heavier, a 
very fmall diminution of ns weight would 
make it emerge, I removed it out of the very 
cold water into fome, that had been purpofely 
made luke-warm (or a little more than fo,^ 
where it quickly, fomewhat to the wonder of 
the lookers on, appeared to fwim on the top 
of the water. And that it might not be fuf- 
pefted, that it was fupported by any vifible 
bubbles, which I have obferved, in fome cafes, 
to buoy up even heavy bodies, and, deceive 
the unlkilful, or unattentive ; I briflily enough 
ducked the bullet two or three times under 
water to throw them off, notwithftanding 
which' it conftantly return’d to float; and yet, 
bei.ng removed again into the fime cold water 
it had been taken out of, and ducked as be
fore, to free it from adherent bubbles, it lay 
quietly at the bottom, and, though raifed fe
veral times to the upper part of the water, 
would immediately fubfide to the very loweft. 
Now that, which invited me to promife an 
experiment, which feems to contradict the 
principles of the Hydroftaticks, was not any 
diftruft of thofe principles themfelves, but a 
conjecture, that as by warmth the water would 
be made a little lighter in fpecie than it was 

before j
• An account of this paflage alfo may be had from the Publilher’s Advertifement to the Reader.
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before i fo, by the fame warmth, the fpiri
tuous and more agitable parts of the wax, 
whofe texture is loofe enough, would be fome
what (though not vifibly) expanded, and 
would by that expanfion gain a greater ad
vantage towards floating, than the increafed 
lightnefs of the water would give it difpofition 
to fink. And I confirm’d this conjeAure by 
a farther experiment, which at firft was itfelf 
fomewhat furprifing to the beholders. For 
when the wax was firft taken out of the cold 
water, and immediately immerfed in the 
warm, it would readily enough fink; and 
being (with a quill or a knife) raifed to the 
top of the water, it would again fall down, 
but more flowly than at the beginning ; and 
after fome few minute.'!, if it were rais’d to the 
upper parts of the water, it would remain 
afloat. (And I have known it, when it had 
remained a while longer at the bottom, lb to 
emerge, that if I were fure no unheeded bub
bles had been newly generated, and held it 
up, it might be faid to emerge of its own 
accord ;) as on the other fide, being put into 
the cold water, as foon as ever it was taken out 
of the warm, it would at the very firft float, 
and being then knocked downwards, it would, 
readily enough, regain the upper part of the 
water : but if I continued to fend it down
wards about fix or feven times (more or 
fewer) fucceffively, it would emerge every 
time more flowly than other, and at length 
not emerge at all, even when I tried it in 
water made heavy, by being highly infrigi- 
dated with fait and fnow placed about the 
glafs. Which phaenomena I had thought it 
reafonable to exped, becaufe I prefumed, ihat 
the wax, being removed immediately out of 
the warm water into the cold, muft require 
fome time to lofe the adventitious expanfion, 
which the warmth had given it, and muft be 
deprived of it by degrees, by the coldnefs of 
the water, into which the wax was transferred. 
As, on the other fide, there muft be fome time 
neceffary for fo little a warmth, as that of the 
tepid (or little more than tepid) water, to give 
the wax that addition of dimenfions, (which 
alfo it muft receive by degrees) that wasnecef- 
fary, in fpite of the rarefaftion of the water, 
to make it float. I might add, that thefe 
trials were repeated, for the main, with more
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bullets of wax than one, and that they fuc
ceeded far otherwife, when, inftead of a 
piece of wax, we employed a poifed glafs- 
bubble, in which the temperature could make 
either no change at all, or no confiderable 
change of dimenfions. And to thefe I might 
add other circumftances, if I did not remem-- 
ber, that I mention thefe trials but occafio
nally, and to make the caution, formerly 
recommended to the reader, appear not to 
be impertinent; fince a hydroftatical experi
ment, true in itfelf, may eafily mifearry by 
overlooking fuch circumftances, as it is not 
eafy to be aware of.

But, by this advertifement, I would by no 
means divert men from being diffident of 
hydroftatical traditionsand experiments. For, 
befides the many erroneous opinions, there 
are matters of faft, whofe truth, though, not 
queftion’d, but built upon, I think ought to 
be brought to trial. For, even whilft I was 
concluding this preface, I found, that divers, 
even of the moderns, and particularly a very 
learned man, that has lately written of Hydro
ftaticks, have much troubled themfelves to 
render a reafon, why, fince, according to their 
doftrine, water weighs not in water, wooden 
veffels, though of a fubftance lighter than 
water, being by leaks, or otherwife, fill’d 
with water, Ihould fink and remain at the 
bottom of the water: whereas, judging this 
phtenomenon difagreeable to what I look 
upon as the laws of the Hydroftaticks, I was 
confirm’d in that opinion, by having-had the 
curiofity to make fome trials of it, with four 
or five veffels of differing fliapes and fizes, 
whereof two were of wax ; which, though a 
matter but very little lighter than water, I 
could not fink, or keep funk by pouring 
water into them, or fuffcring them to fill 
themfelves at leaks made near the bottom: 
and if they were depreffed by force or weights, 
they, as alfo the wooden veffels, would, upon 
the removal of the impediment, (and fome
times with the cavity upwards) emerge. And 
I am the more folicitous to have things in the 
Hydroftaticks duly afeertained, becaufe the 
weighing of bodies in liquors may hereafter 
appear to be one of the general ways I have em
ployed, and would recommend, for the exa
mining of almoft all forts of tangible bodies.
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hydrostatical paradoxes.
Made out by

NEW EXPERIMENTS.
Prefented to the ROYAL SOCIETY, (the Lord Vifcount 

BroUncker being then Prelidentj May 1664.

MT LORD,

TO obey the orders of the Society, 
that forbid the making of prefaces 
and apologies, in accounts of the na

ture of thar, which you expeft from me j I 
fliall, without any further preamble, begin 
with taking notice, that upon perufal of Mon
fieur PafcaPs fmall French book, which was 
put into my hands, I find it to confift of 
two diltinfl treatifes j the one, of the Equili
brium of liquors, as he calls it; and the other, 

-weight of the mafs of the Air,
As for this latter, (which i fhall mention 

firft, becaufe I can in very few words dif- 
patch the little I have to fay of it;) though it 
be an ingenious difcourfe, and Contains things, 
which, if they had been publilhed at the time, 
when it is faid to have been written, would 
probably have been very welcome to the curi
ous ; yet I have very little elfe to fay of it in 
this place, in regard that, fince that time, 
fuch kind of experiments have been, fo profe- 
cuted, that I prefume it is needlefs, and would 
not be acceptable to repeat, what Monfieur 
Pafcal has written, in this Society, whiph 
has feen the fame truths, and divers others of 
the like nature, more clearly made out by 
experiments, which could not be made by 
Monfieur Pafcal^ and thofe other learned 
men, that wanted the advantage of fuch en
gines and inftruments, as -have in this place 
been frequently made ufe of.

Wherefore, having already ata for
mer meeting given you, by word of mouth, 
an account of Monfieur PafcaPs ingenious in
vention, of a pair of bellows without vent, to 
meafure the various preffure of the atmo
fphere ; I remember nothing elfe, that needs 
hinder me from proceeding to the other part 
of his book, ’Lhe ’Treatife of the Equilibrium 
of Liquors.

This I find fo fhort, and fo worthy of the 
author, that to give you all, that I judge 
worth taking notice of in it, would oblige 
me to tranfcribe almoft the whole tradl; and 
therefore I fhall rather invite you to read the 
whole, than divert you from the defign by 
culling cut any part of it; yet, if you will 
not be fatisficd without fomething of more par
ticular, I fhall be obliged to tell you, that the 
difcourfe confifting partly of conclufions, and 
partly of experiments, the former feemed to 
me to be almoft all of them (there being but 
few that I doubt of) confonant to the prin
ciples and laws of the Hydroftaticks. But as

fof the latter, the experimental proofs he 
offefs of his opinions are fuch, that, I confefs, 
I have no mind to make ufe of them.

Amd the reafons, why, notwithftanding 
that I like moft of Monlieur Pafcal's after- 
tions, I decline employing his way of prov
ing them, are principally thefe :

First, Becaufe thooglt the experiments 
be mentions be delivered in fuch a manner, 
as is ufual in mentioning matters of fail; yet 
I remember not, that he exprefly fays, that he 
actually tried them, and therefore he might 
poffibly have fet them down, as things, that 
muft happen, upon a juft confidence, that he 
was not miftaken in his ratiocinations. And 
of the reafonablenefs of this doubt of mine, I 
lhall ere long have occafion to give an in
ftance.

Secondly, Whether or no Monfieur Paf- 
tai ever made thefe experiments himfclf, 
he does not leem to have been very defirous, 
that others Ihould make them after him. For 
he fuppofes the phenomena he builds upon 
to be produced fifteen or twenty foot under 
water. And one of them requires, that a man 
Ihould fit there with the end of a tube leaning 
upon his thigh j but he neither teaches us, 
how a man lhall be enabled to continue under 
water,’ nor how, in a great ciftern full of wa
ter, twenty foot deep, the experimenter fhall 
bCjable to difcern the alterations, that happen 
to mercury, and other bothies at the bottom.

And thirdly, Thefe experiments require 
not only tubes twenty foot long, and a great 
veffel of, at leaft, as many feet in depth, which 
will not in this country be eafily procured ; 
but they require brafs cylinders, or plugs, 
made with an exadnefi, that, though eafily 
fuppofe4 by a mathematician, will fcarce be 
found obtainable from a tradefman.

These difficulties making the experiments 
propofed by Monfieur Pafcal more inge
nious than pradticable, I was induced, on this 
occafion, to bethink myfelf of a far more ex
peditious way to make out, not only moft of 
the conclufions, wherein we agree, but others, 
that he mentions not; and this with fo much 
more eafe and clearnefs, that not only this 
illuftrious affcmbly, but perfons, no more 
than moderately verfed in the vulgar prin
ciples of rhe Hydroftaticks, may eafily enough 
apprehend, what is defigned to be delivered, 
if they will but bring with them a due atten
tion, and minds difpofed to prefer reafon and 
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HrDROSTATICAL PARADOXES,
experience to vulgar opinions and authors: 
which laft claufe I annex, becaufe the follow
ing difcourfe, pretending to confute feveral of 
thofe, challenges a right to except againft 
their authority.

It not being my prefent tafk to deliver the 
elements, ot a body of Hydroftaticks, but 
only ten or twelve paradoxes, which I con
ceive to be proveable by this new way of ma
king them out} I fhall, to avoid confufion, 
deliver them in as many diftindl propofitions: 
after each of which, I fhall endeavour in a 
proof, or an explication, to lhew, both that 
it is true, and why it ought to be fo. To all 
thefe I fhall, to avoid needlefs repetitions, 
premife a word or two by way of poftulatum, 
or lemma.

And bvCaufe I remember, to what alfem- 
bly I addrefs this difcourfe, I fhall make ufe 
of no other, than an eafy fuppofition I met 
with, in a fhort paper (about a mercurial phas- 
nomenon) brought in a year or two fince to 
this learned Society, by a defervedly famous 
member of it * : for though his fuppofal be 
made upon occafion of an experiment of ano
ther nature, than any of the enfuing, it may 
be eafily accommodated to my prefent pur
pofe.

This poftulatum, or Iemma, confifts of 
three parts ; the firft of them more, and the 
two laft lefs principal.

Suppose wethen, firft, that if a pipe open 
at both ends, and held perpendicular to the 
horizon, have the lower of them under water, 
there palfes an imaginary plane or furface, 
which touching that orifice, is parallel to the 
horizon, and confequently parallel, as to fenfe, 
to the upper furface of the water; and this 
being but a help to the imagination, will rea
dily be granted.

Seeondlv, To this it will be confonant, 
that each part ot this defignable furface will 
be as much, and no more preffed, as any 
other equal part of it, by the water that is 
perpendicularly incumbent on it. For the 
water, or other fluid, being fuppofed to be of 
an homogeneous fubftance, as to gravity, and 
being of an equal height upon all the parts of 
the imaginary furface; there is no reafon, 
why one part Ihould be more preffed by a 
perpendicular pillar of that incumbent fluid, 
than any other equal part of the fame furface 
by another perpendicularly incumbent pillar 
of the fame, or equal bafisand height, as well 
as of the fame liquor.

But thirdly. Though whilft our imagi
nary furface is equally prefledupon in all parts 
of it, the liquor muft retain its former pofi
tion } yet, if any one part comes to have a 
greater weight incumbent on it, than there is 
upon the reft, that part muft be dilplaced, or 
depreflTed, as it happens, when a ftone, or 
other body heavier than water, finks in wa
ter. For wherever fuch a body happens to be 
underneath the water, that part of the ima
ginary plane, that is contiguous to the lower 
part of the ftone, having on it a greater

* 'That excellent mathematician, the learned Dr. WaUii, Savilian Profefibr of Geometry.
f This Experiment, and the Explication of it, if to fome they Ihould here feem fomewhat obfcure, will be eafily 

nmderftood by the Figures and Explications belonging to the firft enfuing paradox.
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weight, than other parts of the fame furface, 
muft needs give way ; and this will be done 
fucceffively, till the ftone arrive at the bot*- 
tom. And if, on the other fide, any part of 
the imaginary furface be lefs prefled upon 
than all the reft, it will, by the greater pref
fure on the other parts of the furface, be im
pelled upwards, till it have attained a height, 
at which the preflure (of the raifed water, and 
the lighter or floating body, if any there be, 
that leans upon it, and gravitates together 
with it upon the fubjacent part Of the imagi
nary furface) will be equal to that, which 
bears upon the other parts of the fame furface.

And becaufe this feems to be the likelitft 
thing to be queftioned in our+aflumption, 
though he, that confiders it attentively, will 
eafily enough be induced to grant it; yet I 
lhall here endeavour to evince it experimen
tally, and that by no other way of proof, than 
the fime I employ all along this prefent dif
courfe.

Take then a cylindrical glafs pipe, of a 
convenient bore, open at both ends j let the 
tube be fteadily held perpendicular to the ho
rizon, the lower end of it being two or three 
inches beneath the furface of a convenient 
quantity of water, which ought not to fill the 
glafs veflei, that contains it. The pipe being 
held in this pofture, it is manifeft, that the 
water within the pipe will be almoft in a level 
with the furface of the water without the pipe, 
becaufe the external and internal water (as I am 
wont for brevity’s fake to call them) have free 
intercourfe with one another, by the open 
orifice of the immerfed end of the pipe } yet 
I thought fit to infert the word almcft, be
caufe, if the pipe be any thing flender, the 
furface of the water in it will always be fome
what higher than that of the water with
out it, for reafons, that it is not fo neceffary 
we fhould now inquire after, as it is, that we 
fhould here defire to have this taken notice of 
once for all ; that miftakes may be- Avoided 
without a troublefome repetition of the diffe
rence in heights of the furface of liquors with
in pipes and without them, in cafe they be 
any thing flender.

The pipe being held in the newly-men
tioned pofture, if you gently pour a conveni
ent quantity of oil upon the external ivater, 
you fhall fee, that as the oil grows highefr and 
higher above the furface of that water, the 
water within it will rife higher and higher, 
and continue to do fo, as long as you conti
nue to pour on oil ; of which the reafon feems 
manifeftly to be this i that in the imaginary 
plane, that pafles by the orifice of the im
merfed end of the pipe, all that is not within 
the compafs of the orifice, is expofed to an 
additional preffure from the weight of the 
oil which fwims upon the water, and that pref
fure muft ftill be increafed, as there is more 
and more oil poured on : whereas a circular 
part of the imaginary plane, equal to the ori
fice of the glafs, is by the fides of the pipe 
fenced from the immediate preffure of the 
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oil $ fo that all thofe other parts of the water, 
being far more preffed, than that part, which 
is comprehended within the cavity of the 
tube, and confequently the preffed parts of 
the external water are, by the equal gravita
tion of the oil upon the parts of the external 
water, impelled up into the cavity of the pipe, 
where they find lefs refiftance than any where 
elfe, till they arrive at fuch a height, that the 
cylinder of water within the pipe does as 
much gravitate upon the fubjacent part of the 
imaginary furface, as the water and oil toge
ther do upon every other equal part of the 
fame furface or plane.

But as well the former lemma, as this ex
periment, will be fufficiently both cleared and 
confirmed by the following explications ; to 
which I fliould for that reafon forthwith pro
ceed, were it not, that, fince divers paffiiges of 
the following treatife fuppofe the air to be a 
body not devoid of weight, which yet divers 
learned adherents to the Peripatetick philofo
phy do refohitely deny, it feems requifite to 
premife fomething for the proof of this truth.

Ano though 1 think the arguments we 
have employed to that purpofe already, do 
ftrongly evince it; yet, if I may be allowed 
to anticipate one of my own experiments of 
the Appendix, I fhall give an inftance of the 
weight of the air, not liable'fo much as to 
thole invalid objections, which fome of the

wherewith we have been fo happy, as to fa
tisfy the learnedeft even of our profeffed ad- 
verfaries.

Wi caufed then to be blown at the fiame 
of a lamp a bubble of glafs, (of about the 
bignefs of a fmall hen-egg) which, that it 
might be light enough to be weighed in ex;^dl 
fcales, ought to be of no greater thicknefs 
than is judged necefllxry to keep it from being 
(when fealed up with none but very much ex
panded air in it) broken by the preffure of the 
ambient atmofphere. This bubble was (like 
a pear with its ftem) furnifhed with a very 
flender pipe of glafs, at which it was blown, 
that it might be readily fealed up ; and then, 
(the air within it being by the flame of the 
lamp gradually rarified, as much as conveni
ently could be) whilft the body of the bubble 
was exceeding hot, the newly-mentioned ftem 
was nimbly put into the middle of the flame; 
where, by reafon of its flendernefs, the glafs, 
which was exceeding thin, was immediately 
melted, whereby the bubble was hermetically 
fealed up. This glafs being permitted lei
furely to cool, I could afterwards keep it by 
me an hour, or a day, or a week, or longer, 
if 1 thought fit ; and when I had a mind to 
fhew the experiment, I put it in one of the 
fcales of an txad balance, that would turn, 
perhaps, with the thirtieth, or fiftieth, or a lefs 
part of a grain ; and having carefully counter- 
poifed it, I then warily broke off the fealed 
end, placing a fheet of paper juft under the 
fcale, to receive the fragments of the glafs ; 
and putting in again thofe fragments, that 
fcale, wherein the glafs was, would confidera
bly preponderate i which it muft do upon the

Hydrostatical Paradoxes,
account of the weight of air, there being no 
other caufe, either needful, or juftly affign- 
able, but the weight of the air that rufhed in
to the cavity of the glafs, as finding lefs re
fiftance there than elfewhere, by reafon that 
the included air had its fpring mutjh weakened 
by its great expanfion.

This experiment I many times tried, fome
times before fome Virtuofi, and fometimes 
before others j who all allowed it to be con- 
clufive. For here it could not be objedled, 
as againft the weighing of air in a bladder, 
(which objections yet I could eafily anfwer, it 
it were now proper) that the air, which pon- 
derates, is ftuffed with the effluvia of him, that 
blows the bladder, and (befides that) is not 
air in its natural ftate, but violently compreffed. 
For here it is lhe free air, and in its wonted 
laxity, that makes the glafs preponderate.

And that there is a great ingrefs of the 
exteanal air, is evident by thefe three phaeno
mena. The one, that if you lend atten
tive ear, you lhall plainly hear a kind of 
whiftling noife to be made by the external, 
air, as it rufhes violently in upon the break
ing of the glafs; the other, that the rarefac
tion of the air fealed up in the bubble being 
very great, there is a great deal of fpace left 
for the ambient air to fill upon its admiffion ; 
and the greatnefs of this rarefaftion may be 
gueffed at, both by the breaking of fuch 

Ariftotelians have made againft thofe proofs, • bubbles now and then by the preffure of the 
external air, which is not competently affifted 
by the internal to refift j and alfo by the 
third phsenomenon I intended to take notice 
of, namely. That, if, inftead of breaking off 
the fealed end of the glafs in the air, yoo 
break it under water, that liquor will, by the 
preffure of the atmofphere, be forced to 
fpring up like an artificial fountain into the 
cavity of the bubble, and fill about three 
qurters of it. By which laft circumftance I 
gatjier;, that the weight of the air is more con- 
fiderable, than even many, who admit the 
air to have weight, feem to imagine. For 
we muft not fuppofe, that all the air con
tained in the bubble, when broken, weighs 
no more, than the weight requifite, in the op- 
pofite fcale, to reduce the balance to an equi
librium ; fince this additional weight is only 
that of the air, that intrudes on the breaking 
of the glafs ; which air, by the obfervations 
newly mentioned to have been made with 
water, appears to be but about three quarters 
of the 
bubble ; and yet, according both to our efti
mate, and that of divers Virtuofi, and fome 
of them eminent mathematicians, when the 
capacity of the bubble was fhort of two cubi
cal inches, (and fo proportionably in other 
glaffes) the nice balance we ufed, manifefted 
the newly-admitted air to amount to, fome- 
(times, near half a grain, and fometimes be
yond it.

And becaufe one of the laft experiments 
that I made to this purpofe, with fealed bub
bles, was none of the leaft accurate, I lhall 
conclude this fubjeft with the following ac
count of it;

A

whole air contained in the broken
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A Til IN glafs bubble, blown at the flame 
of a lamp, and hermetically fealed* when the 
contained air was exceedingly ratified* was 
counterpoifed in a nice pair of fcales ; and 
then the fealed apex being broken off, and 
put again into the fame fcale, the weight ap
peared to be increafed by the re-admitted air, 
a pretty deal above 4Jths, and confequently 
very near, if not full I- of a grain. Laftly, 
having by fome flight (for it is no very eafy 
matter) filled it with common water, we 
weighed the glafs and water together, and 
found the latter, befides the former, to a- 
mount to nine hundred and fix grains. So that 
i'uppofing, according to our former eftimate, 
countenanced by fome trials, that the re-ad
mitted air, which amounted to of a grain, 
filled but of the whole cavity of the bub
ble, the air that was in it, w'hen fealed, pof- 
fefling one quarter of that cavity, the whole 
air contained in the bubble may be realbnably 
prefumed to weigh a whole grain ; in which 
cafe we' might conclude (abftradting from 
fome little niceties, not fit to be taken notice 
of here, as elfewhere) that the water in our 
experiment weighed very little more, than 
nine-hundred times as much as an equal quan
tity of air. And therefore, though we allow, 
that in an experiment fo diligently made as 
this was, the air pre-exiftent in the bubble 
did not adequately poffefs fo much as a fourth 
part, but about a fifth, or a fixth of its cavity, 
the air will yet appear fo heavy, that this ex
periment will agree well with thofe others, re
corded in another treatife, wherein we af- 
figned (numiro rot undo) a thoufand to one, for 
the proportion wherein the fpecifick gravity 
of water exceeds that of air.
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not being flopped by the glals itfelf* whofe 
lower orifice is left open, ic would certainly 
fall down through the pipe, if it were not 
kept fufpended by the preffure (upwards) of 
the water beneath it; there appearing nO 
other caufe, to which the effeft can reafon- 
ably be aferibed, and this being fufficient to 
give an account of it* aS we fnall prefently 
fee. For that it is not any contrariety in na
ture, betwixt the oil and the water, as liquors, 
that will not mingle, is evident from hence ;
that if you had removed your finger, when 
the pipe was not fo deeply immerfed in the 
glafs, but that the furfitce of the oil in the pipe 
was an inch or two more elevated above that 
of the water in the glafs, than in our prefenc 
cafe we fuppofe it to be ; the oil, noewith- 
ftanding its prefumed contrariety to watery 
would have freely fubfided in the pipe, till 
it had attained an equipolleiucy of preffure 
with the external water.

The reafon, therefore, of the phenome
non feems to be plainly this : Suppofing the 
imaginary furface, on which the extremity 
of the pipe POrleans, to be GH, If that 
part of the furface, on which the oil leans ac 

be as much* and no more charged, or 
preffed upon by the weight of the incumbent 
cylinder of oil QX, than the other parts of 
the fame imaginary furface GH are by the 
water incumbent on^them, there is no reafon, 
why that part at fliould be difplaced, 
either by being depreffed by the weight of the 
cylinder of oil XQ, or raifed by the equal 
preffure of water upo.n the other parts of the 
fuperficies GH.

And that this JEquilibrium, betwixt the oil 
and the water, is the true caufe of the phteno- 
menon, may be confirmed by obferving what 
happens, if the altitude of either of the two 
liquors be altered ip relation to the other.

And, firft, we have already taken notice, 
that if the cylinder of oil reach, in the pipe, 
much higher than that of the furface of the 
water, the oil will defeend : of which the fea
fon is, becaufe, the dcfignable furfacc GH 
being more charged at Q than any where 
elfe, the part Q^, being unable to refift fo 
great a preffure, muft neceffarily be thruft 
out of place by the defeending oil.

Secondly, This fubfiding will continue 
but till the furface of the oil in the pipe be 
fallen almoft as low, as that of the water 
without the pipe j becaufe then, and not be
fore, the parts at Q^are but as much preffed 
by the oil, as the other parts of the furface 
G H are by the water, that leans upon them.

Thirdly, It is a concluding circumflance 
to our prefent purpofe, that if, the oil and 
water being in an tequilibrium, you gently lift ’ 
up the pipe, as from Q to S, the depth of the 
v/ater being leffened, the oil in the pipe will 
grow preponderant, and therefore will fall 
out in drops or globules -, which, by the 
greater fpecifick gravity of the water, will be 
buoyed up to the top ot the liquor, and ihere 
float: and ftill, as you lift up the pipe higher 
and higher towards the furfacc LM, more and 
more ot the oil will run out. But if you ftop 

5 O the

PARADOX I.
^bat in uoater^ and other fluids, the loiiser parts 

are preflfled by the tipper.

PROVIDE a glafs-vefiTel of a conve
nient height and breadth, A, B, C, D. 
filled with water almoft to the top ; then take 

a glafs-pipe, open at both ends, cylindrical, 
and of a fmall bore, (as about the eighth, or 
fixth part of an inch in diameter.) Put the 
lower end of this pipe into clear oil, or fpirit 
of turpentine ; and having, by fuftion, raifed 
the liquor to what part of the pipe you think 
fit, as foon as it is there, you muft, very 
nimbly removing your lips, ftop the upper 
orifice with the pulp of your finger, that the 
raifed liquor rriay not fall back again : then, 
taking the pipe, and that liquor out of the oil 
of turpentine, place it perpendicularly in the 
glafs of water, fo as that the furface of the oil 
in the pipe be fomewhat higher than that of 
the water without the pipe ; and having fo 
done, though you take off your finger from 
the upper orifice of the pipe, the oil will not 
fall down at the lower orifice, though that be 
open, but will remain fufpended at the fame 
height, or near thereabouts, that it refted at 
before.

Now oil of turpentine, being a heavy 
fluid, does, as fuch, tend downwards} and 

Vol. n.

    
 



418
the pipe any where in its afeent, as at S, the 
effluxion of the oil will likewife be flopped. 
And at the imaginary fuperficies J K, as by 
reafon of the fhallownefs of the water from 
L. to J, or M to K, the preffure of the water 
upon the other parts of the furface is not near 
fo great, as it was upon the furface GH, 
where the water had a greater depth fo, by 
reafon of the proportionate effluxion of the oil, 
whilft the pipe was lifted up from Q_ to S, 
the remaining cylinder of oil, incumbent on S, 
is not able to prefs that part of the fuperficies 
J K more ftrongly, than the other parts of 
the fame fuperficies are preffed by the water 
incumbent on them. And if the pipe be 
lifted up, till the lower orifice be almoft raifed 
to V, that is, almoft as high as the upper
moft furface of the water LM, fo much of 
the oil will, for the reafon already given, run 
out, that there will fcarce be any left in the 
pipe TV.

Fourthly, But if, when the pipe refts 
at the furface G H, where the qil is in an 
jequilibrium with the water, you fhould, in
ftead of lifting it from C^to S, thruft it down 
from C^to O ; then the external water would 
not only fuftain che oil, but make it afeend 
in the pipe to a height equal to the diftance 
E G 5 and fo the pipe will contain, befides a 
longer cylinder of oil W, a fhorter one of 
water O. For the pige being transferred 
from the pofition P to the pofition O N, 
there is a new imaginary furface EF, that 
paffes by the lower orifice of the pipe. Now 
the part of this furface at O will nor, by the 
incumbent oil alone, be preffed as much as 
the other parts of the fame furface are by the 
incumbent water. For the oil alone was but 
in tequilibrium with the water, when it was 
no deeper than LG, or H M ; fo that the 
other parts of the fuperficies E F being more 
preffed upon by the water, than the part at 
O by the oil, the oil muft give place, and be 
buoyed up by the water, (which, if it were 
not for the weight of the oil, would -be im
pelled up into the pipe full as high as the fur
face of the external water) till the preffure of 
the admitted water O 2E, and the cylinder of 
oil 7£ W, do both together gravitate as much 
upon the part O, as the reft of the incumbent 
water does upon the other parts of the fame 
fuperficies E F.

Fifthly, and laftly. It is very agreeable 
to what has been delivered, touching the Eequi
librium of the oil and water in the pipe P Q, 
that the furface X, of the oil in the pipe, will 
not be of the fame level with L M, that of 
the external water, but a little higher than it. 
For though the flendernefs of the pipe do 
fomewhat contribute to this effed, yet there 
would be an inequality, though not fo great, 
betwixt thefe furfaces, upon this account; that 
oil of turpentine being fpeciey (as they ’ 
fpeak in the fchools) that is, bulk for bulk, 
a lighter liquor than water, it is requifite, 
that the height of ir, incumbent on the part 

be greater than that of the water on the 
other parts of the fame furface G H, to make 
the preffure of the oil, on the part it leans
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upon, equal to the preffure of the water on 
the other parts of the furfacc. And if the 
inequality were greater betwixt the fpecifick 
gravities of thefe two liquors, the inequalities 
betwixt the furface X and the furface L M 
would be alfo greater; as may be tried by 
fubftituting, for common water, oil of tartar 
per deliquium^ which is a faline liquor much 
heavier than it. And that, in cafe the pipe 
contain not a lighter liquor than the external 
fluid, the furface of the liquor in the pipe will 
not be higher, than that of the liquor without 
it, we fhall by and by have opportunity to 
manifeft by experience.

From what has been hitherto fhewn, we 
may fafely infer the propofition, upon whofe 
occafion all this has been delivered. For 
fince the oil, in a pipe open at both ends, may 
be kept fufpended in any part under water, 
as at becaufe it is there in an equilibrium 
with the external water ) and fince, being 
lifted up in the water, as from Q^to S, the 
oil can no longer be kept fufpended, bur, by 
its own gravity, will run out: and fince, in 
a word, the deeper the water is, the greater 
weight and preflure is required in the cylinder 
of oil, to be able to countervail the preffure of 
the water, and keep itfelf from being lifted, 
up thereby •, there feems no caufe to doubt, 
but that the parts of the water incumbent on 
the fuperficies GH do more prefs that fuper
ficies, than the parts of the water contiguous 
to the fuperficies J K do prefs that; and con
fequently, that the parts of the water, that 
are under the uppermoft furface of it, are 
preffed by thofe of the fame fluid, that are 
diredly over them. As we faw alfo, that the 
upper parts of the oil, whilft the pipe was in 
railing from Q^to S, depreffed the lower fo 
much, as to force them quite out of the pipe j 
there being, in thefe cafes, no reafon, why the 
lowermoft parts of a liquor fhould prefs more, 
or have a ftronger endeavour againft any other 
liquor (or any other body) the higher the li
quor incumbent reaches, if thefe inferiour 
parts derived .their preffure only from their 
own particular gravity, (which is no greater, 
than that of the other homogeneous parts of 
the liquor :) and therefore they muft derive 
the great force, wherewith they prefs, from 
the weight of the incumbent parts, which, 
confequently, muft be allowed to prefs upon 
them.

But*, before I proceed to the following 
propofitions, it will not be amifs to mention 
here, once for all, a few advertifements, to 
avoid the neceffity of repeating the fame 
things in the fequel of the difcourfe.

And firft. What is here faid of the pref
fure of the parts of water upon one another, 
and the other affections, that we fhall attri- ' 
bute to it, in the following paper, are to be 
applied to heavy fluids in general, unlefs there 
fhall appear fome particular caufe of except
ing fome of them in particular cafes.

Secondly, Whereas I lately intimated, 
that the inequality betwixt the furfaces of the 
oil in the pipe, and of the external water, 
was in part to be aferibed to the flendernefsof 
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the pipe to be employed in thefe experiments ; 
I did ir for this caufe, that, whatever the 
reafon of it be, (which we need not here in
quire after,) we are affured by experience, as 
we have elfewhere fhewn, that, when glafs- 
pipes come to be flender, water, and many 
other liquors (though not quickfilver) will 
have within them a higher furface, than that 
of the fame liquor without them ; and this 
inequality of furfaces (as far as we have yet 
tried) increafes with the flendernefs of the 
pipe. But this, as to our prefent experiment, 
is. a matter of fo little moment, that it may 
fuffice to have intimated, that we did not 
overfee it.

Thirdly, Wherefore, notwithftanding 
this little inconvenience of flender glaffes, we 
think it expedient to employ fuch in the fol
lowing experiments, becaufe we found, that 
in thofe of a wide bore, upon fuch little ine
qualities of preffure, as are not eafily to be 
avoided, the oil and water will pafs by one 
another in the cavity of the pipe, and fo fpoil 
the experiment, which requires, that the oil 
within the pipe be kept in an intire and di- 
ftindl body.

Fourthly, Common oil and water, or 
any other two liquors, that will not mingle, 
may ferve the turn in moft of thefe experi
ments i but we rather chufe oil of turpentine, 
becaufe it is light and thin, clear and colour
lefs, and may be eafily had in quantities^ and 
is not fo apt to fpot one’s clothes, or obfti- 
nately to adhere to the porous bodies ir chances 
to fall on, as common, and other expreffed 
oils. And for their fakes, to whom the odour 
is offenfive, we prefently corretft it, by ming
ling with it a convenient quantity of oil of 
rhodium, or fome other chymical oil, that is 
odoriferous.

Fifthly, Oil of turpentine, though it be 
not reckoned among the faline menftruums, 
will yet (as we elfewhere note) work upon 
copper, and fo by digefting it upon crude 
filings of that metal, we obtain a deep green 
liquor, which may be made ufe of inftead of 
the limpid oil, to make the diftinftion of the 
liquors more confpicuous.

Sixthly, And for the fame purpofe we 
often ufe, inftead of clear water, a ftrong de
codlion of brazil, or log-wood, or elfe red 
ink itfelf: I f’.y, a ftrong decodlion, becaufe 
unlefs the liquor be fo deeply tinged, as to ap
pear opacous in the glafs, when it comes in
to the flender pipe, its colour will be fo di
luted, as to be fcarce difcernible.

Seventhly, In the fhape of the glafs- 
veflel, we need not be curious; though that 
of a wide-mouthed jar, expreffed in the 
fcheme, be for fome ufes more convenient 
than other fhapes. The depth of thefe glaffes, 
and the length of the pipes, muft be deter
mined by the experiments, about which one 
means to employ them. To make out the 
firft paradox already proved, a glals of about 
five or fix inches deep, and a pipe about as 
many inches long, will ferve the turn : but
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for fome others of the following experiments, 
tall cylindrical glaffes will be requifiteand 
for fome, broad ones likewife will be expe
dient.

Eighthly, One muft not be difeouraged 
by not being able, at the firft or fecond time, 
to fuck up oil of turpentine to the due height, 
and ftop it with one’s finger from relapfing ; 
but one muft try again, and again 5 efpecially 
fince many trials of this kind may be made 
in a few minutes: and for beginners it is a 
fafe and good, though not the fhorteft way, 
to fuck up rather more liquor than one judges 
will be needful; becaufe having filled the 
pipe to that height, you may, by letting in 
the air warily and flowly between the orifice 
of the glafs and the pulp of your finger, fuf
fer fo much liquor to run out of the pipe, as 
will reduce it to the height you defire -, and 
there, by clofe flopping rhe orifice with your 
finger, you may keep it fufpended as long as 
you pleafe, and immerfe it into any hetero
geneous liquor, and take it out again at plea
fure without fpilling any of ir. By which 
flight expedient alone, I can decline feveral 
difficulties, and do many things, which, ac
cording to Monfieur Pafial\ way, require a 
great deal of trouble and apparatus to be per
formed.

Lastly, In fuch experiments, where it 
may be of ufe, that there be a confiderable 
difparity betwixt the two unmingled liquors, 
we may (as is above intimated) inftead of 
fiir water, imploy oleum tartari •per deltipiiumf 
and tinge it with brazil or cochineel; from 
either of which, but efpecially from the lat
ter, it will obtain an exceeding deep rednefs. 
And where one would avoid ftrong feents and. 
oilinefs he may, if he will be at the charge, 

■ imploy oil of tartar per deliquium, inftead of 
fair water ; and highly reftified fpirit of wine, 
inftead of oil of turpentine. For thefe two 
liquors, though they will both readily mingle 
with water, will not with one another; and 
if a great quantity of fome other liquor be to 
be fubftituted for fimple water, when thefe 
chymical liquors are not to be had in plenty, 
one may imploy (as we have done) a very 
ftrong folution made of fea-falt, and filtred 
through cap-paper: this brine being near a- 
bout as limpid as common water, and far 
heavier than it. And for a curiofity, we 
have added to the two lately mentioned li
quors (oil of tartar, and fpirit of wine) fome 
oil of turpentine, and thereby had three li-» 
quors of different gravities, which will not 
by fliaking be brought fo to mingle, as 
not quickly to part again, and retire each 
within its own furface; and by thrufting a 
pipe with water in the bottom of .it (placing 
alfo one’s finger upon the upper orifice) be
neath the furface of the lowermoft of thefe 
liquors, and by opportunely railing or depref- 
fingit, one may fomewhat vary the experi
ment in a way not unpleafant, but explicable 
upon the fame grounds with the reft of the 
phsenomena mentioned in this difcourfe.
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PARADOX II.
^hat a lighter fluid may gravitate or vieigb upon 

a heavier.

I Know that this is contrary to the com
mon opinion, not only of the fchools, 

but even of divers hodiern mathematicians, 
and writers of Hydroftaticks, fome of whom 
have abfolutely rejefted this paradox, though 
they do but doubt of the truth of the former.

But wlien I confider, that whether the caufe 
of gravity be the pulfion of any fuperiour fub
ftance, or the magnetical attraftion of the 
earth, or whatever elfe it be, there is in all 
heavy bodies, as fuch, a conftant tendency 
towards the center, or lowermoft parts of the 
earth ; I do not fee, why that tendency or en
deavour Ihould be deftroyed by the interpofi- 
tion of any other heavy body ; though what 
■Would otherwife be the effeft of that endea- 
•vour, namely, an approach towards the 
center, may be hindred by another body, 
which being heavier than it, obtains by its 
greater gravity a lower place; but then the 
lighter body tending downwards, muft needs 
prefs upon the heavier, that ftands in its way, 
and muft, together with that heavier, prefs 
upon whatever body it is, that fupports them 
both, with a weight confifting of the united 
gravities of the more, and the lefs heavy 
body.

But that, which keeps learned men from 
acknowledging this truth, feems to be this, 
that a lighter liquor (or other body) being 
environed with a heavier, will not fall down, 
but emerge to the top : whence they con
clude, that, in fuch caics it is not to be con
fidered as a heavy, but as a light body.

But to this I anfwer, that though in re- 
Ipeft of the heavier liquor, the lefs heavy 
may, in fome fenfe, be faid to be light ; yet 
notwithftanding that relative or comparative 
levity, it retains all its abfolute gravity, tend
ing downwards as ftrongly as before ; though, 
by a contrary and more potent endeavour 
upw'ards of the contiguous liquor (whofe 
lower parts, if lefs refifted, are preffed up
wards by the higher, elfewhere incumbent j 
according to the doftrine partly delivered al
ready, and partly to be cleared by the proof 
of the next propofition,) its endeavour down
ward is fo furmounted, that it is forcibly car
ried up. Thus when a piece of fome light 
wood being held under water, is let go, and 
fuffered to emerge, though it be buoyed up 
by the water, whofe fpecifick gravity is 
greater, yet even whilft it afcends it remains 
a heavy body ; fo that the aggregate of the 
Water, and the afcending wood, weighs more 
than the water alone would do; and when it 
floats upon the upper part of the water, as 
part of it is extant above the furface, fo part 
of it is immerfed beneath it, which confirms 
what we were faying, that a lighter body may 
gravitate upon a heavier.

And thus there is little doubt. to be made, 
but that if a man ftand in one of the fcales of 
a balance with a heavy ftone tied to his hand.
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and hanging freely by his fide, if then hedift 
that weight as high above his head as he can, 
notwithftanding that the ftone’s motion up
wards makes it feem a light body, in refpeft 
of the man, whofe body it leaves beneath it, 
yet it does not, either during its afeent or af
ter, lofe any thing of its connatural weight. 
For the man, that lifts it up, fhall feel its ten
dency downwards to continue, thf'ugh his 
force, being greater than that tendency, be 
able, notwithftanding that tendency, to carry 
it up: and when it is aloft, it will fo prefs 
againft his hand, as to offend, if not alfo to 
bruife it; and the ftone, and the man, that 
fupports it, will weigh no lefs in the fcale he 
ftands in, than if he did not at all fupport it, 
and they were both of them weighed apart.

Likewise, if you put into one fcale a 
wide-mouthed glafs full of water, and a good 
quantity of powdered common fait; and in
to the other fcale a counterpoifc to them 
both you may obferve, that, though at the 
beginning the fait will manifeftly lie at the 
bottom, and afterwards by degrees be fo 
taken up into the body of the liquor, that 
not a grain will appear there; yet never* 
thelefs (as far as I can judge by my expe
riments) the weight in that fcale will not be 
diminifhed by the weight of as much fait as 
is inceffantly either carried up, or fopported 
by the reftlefs motion of the diffolving cor
pufcles of the water -, but both the one and 
the other, (allowing for what may evaporate) 
will concurrently gravitate upon the fcale, that 
the glafs containing them leans on.

But of this more elfewhere. Now to 
prove the propofition, by the new method, we 
have propofed to ourfelf, in this difcourfe:

Take a flender glafs-pipe, and having 
fucked up into it fair water, to the height of 
three or four inches, ftop nimbly the upper 
orifice with your finger, and immerfe the 
lower itito a glafs full of oil of turpentine, 
till the furface of the oil in the veffel be fome
what higher than that of the water in the 
pipe : then removing your finger, though the 
pipe do thereby become open at both ends, 
the water will not fall down, being hindered 
by the preffure of the oil of turpentine. As 
will be obvious to them, that have attentively 
confidered the explication of the former pa
radox ; there being but this difference be
tween this experiment and that there explain
ed, that here the water is in the pipe, and the 
oil in the veffel, whereas there the oil was in 
the pipe, and the water in the veffel. And 
if you either pour more oil into the glafs, or 
thruft the pipe deeper into the oil, you lhall 
fee that the water will be buoyed up towards 
the top of the pipe ; that is, a heavier liquor 
will be lifted up by a lighter. And fince, 
by the explication of the firft propofition, it 
Appears, that the reafon, why the liquor is in 
this cafe raifed in the pipe, is the gravity of 
the liquor that raifesit, we muft allow, that a 
lighter liquor infpecie may by its gravity 
prefs againft a heavier.

And it agrees very well with our expli
cation, both of this, and of the firft expe
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timent 5 that as there, the furface of the oil 
in the pipe was always higher than that of 
the water without it, becaufe the oil being 
the lighter liquor, a greater height of it was 

tht ft-required to make an ^equilibrium ; fo in our 
prefent experiment the furface of the liquor 
in the pipe will always be lower than that of 
the oil without it. For in the imaginary 
plain E F, the cylinder of water J G, con
tained in the pipe J H, will, by reafon of 
its greater gravity, prefs as much upon the 
part J, as the diftilled oil (K E, J L,) be
ing a lighter liquor, can do upon the other 
parts of the lame fuppofed plain E F, though 
the oil reached to a greater height above it.

This fecond paradox, we have hitherto 
been difeourfing of, may be alfo proved by 
what we formerly delivered, to make out the 
truth of the third part of the lemma pre
mi fed to thefe propofitions.

But becaufe this and the former paradox 
are of importance, not only in themfelves, 
but to the reft of this treatife, and are likely, 
in moft readers, to meet with indifpofition 
enough to be received, I will fubjoin in this 
place a couple of fuch experiments, as will 
not, I hope, be unacceptable ; that I devifed, 
the one to confirm this fecond paradox, and 
the other to prove the firft.

Some of the gentlemen now prelent may 
poffibly remember, that about the end of the 
year, that preceded the two laft, I brought in
to this place a certain new inftrument of glafs, 
whereby I made it appear, that the upper 
parts of water gravitate upon the. lower; 
which I did, by finking a body, that was al
ready under water, by pouring more water 
upon it.

But that experiment belonging toother 
papers, I lhall here fubftitute another per
formed by an inftrunient, which, though it 
makes not fo fine a lhew, may be more eafily 
provided, and will as well as that other 
(though you were pleafed to command that 
from me) ferve to make out the fame truth ; 
which I lhall apply myfelf to do, as foon as 
I have, by an improvement of the expedient 
I am to propofe, made good my late promife 
of confirming the fecond paradox.

And before lean well draw an argument 
from thefe experiments, for either of the pro
pofitions to be proved by them, I muft brief
ly repeat what I have elfewhere delivered * al
ready (on another occafion) touching the 
caufe of the finking of fuch bubbles ; name- 
ly, that the bubble X confifting of glals, 

. which is heavier in fpecie than water ■, and 
air, which is lighter in fpecie than water ; and, 
if you pleafe, alfo of water itlclf, which is 
of the fame fpecifick gravity with water ; as 
long as this whole aggregate of feveral bodies 
is lighter than an equal bulk of water, it will 
float i but jn cafe it grows heavier than fo 
much water, it muft, according to the known 
laws of the hydroftaticks, necelTarily fink, 
(being not otherwife fupported.) Now when 
there is any competent prelTure (whether pro
duced by weight or otherwife,) upon the wa-
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ter, in which this bubble is for the moft part 
immerfed, becaufe the glafs is a firm body, 
and the water, though a liquor, either fuffers 
no compreffion, or but an inconfiderable one j 
the air included in the bubble, being a Ipringy 
and very compreffible body, will be compel
led to fhrink, and thereby poffeffing lels room 
than it did before, the contiguous water will 
fucceed in its place ; which being a body a- 
bove a thoufand times heavier than air, the 
bubble will thereby become heavier than an 
equal bulk of water, and confequently will 
fink: but if that force or prelTure be re
moved, the imprilbned air wiP, by its own 
fpring, free itfelf from the intruding water j 
and the aggregate of bodies, that makes up 
the bubble, being thereby grown lighter than 
an equal bulk, of water, the fubfided bubble 
will prefently emerge to the top.

This explication of the caufes of the fink
ing of bubbles agrees in fome things with the 
doftrine of the learned Jefuits Kircher and 
Schott us, and fome other writers, in the ac
count they give of thofe two experiments, that 
are commonly known by the name, the one 
of the Roman, the other of the Florentine 
experiments. But there are alfo particulars, 
wherein I (who have never a recourfe to a 
fuga vacui,} dilTent from their doftrine : the 
principles, I go upon, having invited and af- 
fifted me to make that experiment, afford 
me Ibme new phaenomena, which agree not 
with their opinions, but do with mine: but 
I forbear to mention them here, becaufe they 
belong to other papers ; and for the fame rea
fon I omit fome acceffion of ludicrous phaeno
mena (as they call them) which I remember 
I have fometimes added to thofe, which our 
induftrious authors have already deduced from 
thofe experiments.

These things being premifed, I proceed 
to the confirmation of the fecond paradox, by 
the following experiment:

Take a long glals-pipe,.fealed, or other- 
wife exaftly flopped at one end, and open at 
the other i (whole orifice, if it be no wider 
than that it may be conveniently flopped 
with a man’s thumb, the tube will be the fit
ter to exhibit fome other phaenomena.) Into 
this pipe pour fuch a quantity of common 
water, as that there may be a foot, or half a 
yard, or fome other competent part left un
filled, for the ufe to be by and by mentioned. 
Then having poifed a glafs-bubble with a 
flender neck, in fuch a manner, as that, though 
it will keep at the top of the water, yet a very 
little addition of weight will fuffice to fink it, 
put this bubble thus poifed into the tube j 
where it will fwim in the upper part of the 
water, as long as it is let alone; but if you 
gently pour oil of turpentine upon ir, (I fey 
gently, to avoid confounding the liquors) 
you will perceive, that, for a while, the 
bubble will continue where it was: but if 
you continue pouring on oil, till it have at
tained a fufficient height above the water, 
(which it will be eafy to perceive, becaufe 
thofe two liquors will keep fhemfelves diftinft) 
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you lhall fee the bubble fubfide, till it fall to 
the bottom, and continue there as long as the 
oil remains at the height above the water.

The reafon of this phaenomenon, accord
ing to our doilrine, is this, that the oil of 
turpentine, though a lighter liquor than wa
ter, yet gravitates upon the fubjacent water, 
and by its preffure forces fome of it into the 
cavity of the bubble at the open orifice of its 
neck, whereby the bubble, which was before 
but very little lefs heavy than an equal bulk 
of water, being by this accellion made a little 
more heavy, muft neceffarily fink i and the 
caufe of its fubmerfion, namely the preffure 
of the oil, continuing, it muft remain at the 
bottom.

And to confirm this explication, I lhall 
add, that in cafe, by inclining the tube or o- 
fherwife, you remove the cylinder of oil, or 
a competent part of it, (in cafe it were longer 
than was neceffaryj the bubble will again 
emerge to the top of the water (for, as for 
the oil, that is too light a liquor to buoy it 
up;) which happens only, becaufe the preffure 
of the oil upon the water being taken off, 
the air, by virtue of its own fpring, is able 
to recover its former expanfion, and reduce 
the bubble to be as light, as it was before.

And now we may proceed to that other 
experiment, by which we lately promifed to 
confirm the fir (I paradox. And, in fome re
gard, this following experiment has been pre
ferred, as more ftrange, to that I have been 
reciting ; for it feemed much lefs impro
bable, that, of two heterogeneous liquors, the 
inferior fliould be preffed upon by the incum
bent, which, though lighter, kept in an in
tire body above it i than that, in water, which 
is a homogeneous liquor, and whofe parts 
mingle moft freely and exquifitely with one 
another, the upper part fliould prefs upon the 
lower ; and that they will do fo, may ap
pear by the experiment it is now time to fob
join.

Provide a long tube, and a poifed bub
ble, as in the former experiment ; then, ha
ving poured water into the tube, till it reach 
above five or fix inches (for a determinate 
height is no way neceffary) above the bottom, 
caft in the bubble, which will not only fwim, 
but, if you thruft it down into the water, it 
will of itfelf emerge to the upper part of it. 
Wherefore take a flender wand, or a wire, 
or a flender glafs-pipe, or any fuch body, 
that is long enough for your purpofe, and, 
with it, having thruft the bubble beneath the 
furface of the water, pour water flowly into 
the tube, (whofe cavity will not be near filled 
by the rod, or wire,) till it have attained a 
competent height,' (which, in my laft trials, 
was about a foot, or half a yard above the 
bubble ;) and you fliall fee, that the bubble, 
which before endeavoured to emerge, will, by 
the additional weight of the incumbent wa
ter, be depreffed to the bottom of the tube. 
After which yon may fafely remove the wire, 
or other body, that kept it from rifing. For, 
as the weight of the incumbent water was that, 
which made it fink, fo, that weight continu-
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ing on it, the bubble will continue at the: 
bottom.

But yet it is not without caufe, that w^ 
employ a wircj or fome fuch thing, in this 
experiment, though we affirm it to be only 
the weight of the incumbent water,'that makes 
the bubble fink. For if you fliould pour wa
ter into the tube to the height lately men
tioned, or even to a greater, if you did not 
make ufe of the wire, it would not ferve the 
turn } becaufe that, as faft as you pour in the 
water, the bubble, being left to itfelf, will 
rife together with it ; and fo, keeping always 
near the upper part of the w'ater, it will ne
ver fuffer the liquor to be fo high above ir, as 
it muft be, before ic can deprefs ir. But to 
confirm, that it is the weight of the fuperiour 
water, that finks the bubble, and keeps it at 
the bottom; if you take out of the tube a 
competent quantity of that, liquor, and fo take 
off the preffure of it from the bubble, this will 
prefently, without any other help, -begin to 
fwim, and regain the upper, part" of the wa
ter i whence it may at pleafure be precipi
tated, by pouring back into the tube the wa
ter, that was taken out of it. And thefe con
firmations, added to the former proofs of the 
firft and fecond paradoxes, being, we con
ceive, fufficient to fatisfy impartial readers of 
the truth of them, we fliould prefently ad
vance to the next propofition, if we did not 
think fit to interpofe here a fcholium.

Scholium.
It may, perchance, be wondered at, why, 

fince we lately mentioned our having' made 
fome trials with oil of tartar per deliquium, we 
did not, in the prefent experiment, inftead of 
fair water, make ufe of that, it being a very 
much heavier liquor, and (though it may be 
incorporated with expreffed oils) unmingle- 
able, jn fuch trials, with oil of turpentine. 
But to this I anfwer ; that, even in fuch flen
der pipes, as thofe made ufe of about the firft 
experiment, I found, that oil of tartar was 
ponderous enough to flow down, though flow
ly, into the oil of turpentine at one fide of 
the immerfed orifice, whilft the oil paffed up
wards by it along the other fide of the pipe. 
And my knowledge of this could not but 
make me a little wonder, that fo curious a 
perfon, as Monfieur Pafcal, fliould fonie- 
where teach, that, if a tube of above fourteen 
foot long, and having its orifice placed four
teen foot under water, be full of quickfilver^ 
the fluid metal will not all run out at the bot
tom of the pipe, though the top of it be left 
open to the air, but will be flopped at a foot 
high in the pipe. For the impetus, that its 
fall will give it, muft probably make ieflow 
quite out of the pipe: and, not here to men
tion thofe trials of ours with quickfilver and 
flender tubes, that made me think this very 
improbable, if we confider, that the experi
ment will not fucceed, with much more fa
vourable circumftances, betwixt oil of tur
pentine and oil of tartar, though the heavier 
of thefe two liquors be many times lighter 
than quickfilver j it tempts me much to 
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fufped, that MonReur Pafcal never actually the weight of as much water, as is equal to it 
made the experiment^ at leaft with a tube as 
big as his fcheme would make one guefs > but 
yet thought he might fafely fet i,t down, it 
being very confequent to thofe principles, of 
w’hofe truih he was foully perfuaded. And 
indeed, were it not for the impetus, the quick
filver would acquire in falling from fuch a 
height, the ratiocination were no way un
worthy of him.

But experiments, that are but fpecula- 
tively true, Ihould be propofed as fuch, and' 
play oftentimes fail in pradice ; becaufe there 
may intervene divers other ihings capable of 
making them mifearry, which are overlooked 
by the fpeculijtor, that is wont • to compute 
Only the confequences of that particular things 
which he principally confiders as* in this 
cafe, our author leems not to have confidered, 
that in fuch tubes, as the Torricellian expe-^ 
riment is wont to be made in* the largenefs 
of them would make them unfit for this 
trial.

AnO I have known ingfentou§ men, that 
are very well exercifed in making fuch expe
riments, complain, that they could never 
make this of Monfieur Pafcal*3 to fucceed. 
in which attempts, that the fize of the tubes 
much contributed to the unfuccefsfulnefs of 
the trials, I lhall, without repeating what has 
been already intimated to that purpofe, in the 
following part of this difcourfe have oppor
tunity to manifeft ; and, withall, to add as 
illuftrious a proof of this our fecond paradox, 
as almoft any we have yet given.

PARADOX in.
That if a body contiguous to the water be alto

gether^ cr in party lotver than the highejl 
level of the faid water, tbe lower part of the 

■ body will be preffed upward by the water, 
that touches it beneath.

This may be proved by what has been 
already delivered in the explication of 

the firft experiment : for, where-ever we 
conceive the loweft part of the body, which is 
either totally, or in part, immerfed in water, 
to be, there the imaginary fuperficies being 
beneath the true fuperficies, every part of that 
imaginary fuperficies muft be preffed up
wards, by virtue of the weight of the Water 
incumbent on all the other parts of the fame 
fuperficies; and fo that part of it, on which 
the immerfed body chances to lean, muft, for 
the fame reafon, have an endeavour upwards. 
And if that endeavour be ftronger than that, 
wherewith the weight of the body tends down
wards, then (fuppofing there be ho accidental 
impediment) the body will be buoyed, Or 
lifted up. And though the body be heavier 
than fo much water, and confequently will 
fubfide, yet that endeavour upwards of the 
water, that touches its lower part, is only ren
dered ineffectual tn the raifing, orfupporting 
lire body, but not deftroyed j the force of the 
heavy body being from time to time refifted, 
and retarded by the water, as much as it would 
he, if that body were put into one fcale, .and 

in bulk, were put into the Other,
T o confirm this, we may have recourfe tof;>, i. n. 

what we faid in the explication of rhe fecond 
experiment. For in cafe the ftender pipe, 
wherein the water is kept lulpended, be thruft 
deeper into the oil} or in cafe there be more 
oil poured into the veffelj the water will be 
impelled Up higher into' the pipe; which it 
would not be, if the oil, though bulk for 
bulk a lighter body, did not prefs againft the 
lower furface of the water, (Where alone the 
two liquors are contiguous) more forcibly than 
the water, by its gravity, tends downwards. 
And, even when the liquors reft in an tequili- 
brium, the oil continually preff<;s upwards 
againft the lower furface of the water ; fince 
in that continual endeavour upwards confifts its 
conftant refiftance to the continual endeavour, 
that thf gravity of the water gives ic to de
feend. And fince the fame phtenomenon hap
pens, whether we fufpend water in oil, as in 
the fecond experiment, or oil in water, as in 
the firft } ic appears, thac the propofition 
is-as well applicable to thofe cafes, where 
the fuftained body is fpccifically heavier, 
as to thofe, where it is fpecifically lighter, 
than the fubjacent fluid.

But a further and clearer proof ©f this- 
dodrine will appear in the explication of the 
next propofition. In the rqean time, to con
firm that part of our difcourfe, where we 
mentioned the refiftance made by the water to 
bodies that fink in it, let us fuppofe, in the 
annexed figure, that the pipe E F contains an ly 
oil fpecifically heavier than water, (as are the 
oils of guaiacum, of cinnamon, or cloves, and 
fome others;) and then, thac the oil in the 
pipe, and the water without, being at reft in 
an cequilibrium, the pipe be flowly raifed to
wards the top of the veffel : it is evident, 
from our former dodrine, and from experi
ence too, that there will run out drops of oil, 
which will fall from the bottom of the pipe to 
that of the veffel ; but far more flowly, than 
if they fell out of the fame pipe in the air.

Now, to compute, how much the preffure 
of the water againft the lower parts of the 
drop amounts to, let us fuppofe the drpp to 
be (j, to whofe lowermoft part there con
tiguous, in any aCfignable place, where it falls, 
the imaginary fuperficies H J. It is evident, 
that, if the drop of oil were not there, its 
place would be fupplied by an equal bulk of 
water 5 which being of the fame fpecifick gra
vity with the reft of the water in the veflel, 
the furface H J would be laden every where 
alike -, and confequently ho part of it would 
be difplaccd. But now, the drop of oil being 
heavier than fo much water, that part of the 
imaginary fuperficies, on which that drop 
leans, has more weight upon it, than any 
other equal part of the fame fuperficies i and 
confequently will give place to the defeending 
drop. And fince the cafe of every other fup
pofed furface, at which the drop can -be con
ceived to arrive in its' defcent, will be the 
lame with that of the fuperficies H J ; it will, 
for the reafon newly given, continue falling,
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till it comes to the bottom of the veffel, which 
will fuffer it to fall no further. And in cafe 
the drop G were not, as we fuppofe it, of a 
fubftance heavier in fpecie than water, but juft 
equal to it, the contiguous part of the fuper
ficies H J would be neither more nor lefs 
charged, than the other parts of the fame 
fuperficies •, and the part leaned on would be 
neither depreffed nor raifed, but the drop G 
would continue in the fame place. And fo 
we may prove, (what is affirmed by Archi
medes, and other hydroftatical writers) that 
a body, equiponderant in fpecie to water, will 
reft in any aflignable place of the water, where 
ic is put.

And (to proceed further) fince, if the drop 
G were of a matter but equiponderant to water, 
it would not fink lower at all, no more than 
emerge ; it follows, that though, being hea
vier in fpecie than water, yef the gravity, up
on whofe account it falls, is no more than 
that, by which it furmounts an equal bulk of 
water ; (fince, if it were not for that overplus, 
the refiftance of the water would hinder ic 
from falling at all:) and confequently, it loftS 
in the water juft as much of the weight it 
would have in the air, as fo much water, 
weighed likewife in the fame air, would a- 
mount to. I

Which is a phyfical account of that grand 
theorem of the Hydroftaticks, which I do not 
remember that I have feen made out in any 
{jrinted book, both folidly and clearly ; the 
earned Slevinus himfelf, to whom tbe later 

writers are wont to refer, having but an ob
fcure, and not phyfical, demonftration of ir.

And, becaule this theorem is not only very 
noble, but, as we elfewhere manifeft, very 
ufeful, it will not amifs to add, that ic mky 
eafily be confirmed by experiment,

1 For, if you. take (for inftance) a pkee of 
lead, and hang it by a horfe-hair (that being 
fuppofed very near equiponderant to water) 
from one of the fcales of an exaft balance ; 
and, when you have put a juft cdunterpoilis 
in the ocher fcale, fuffer the lead to ffink in a 
veffel of water, till it be perfeftly covered 
with it, but hangs freely in ir, the counter- 
poife will very much preponderate. And, 
part of the counterpoifc being taken Out, till 
the balance be again reduced to an gequilibri- 
um, you may eafily, by fubdufting wfwt you 
have taken out, and comparing it with the 
whole weight of the lead in the air, find what 
part of its weight it lofes in the water. And 
then, if you weigh any other piece of the fame
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though a familiar effeft, I have not found its 
caufe to have been fo much as inquired into by 
many, nor, perhaps, to have been well ren
dered by any. -If we fuppofe then, that the 
pipe be almoft filled, not with a finking, but 
a fwimming oil, as oil of turpentine, if, as 
in the firft experiment, the lower orifice be 
thruft under water, (to a far lefs depth, than 
that of the oil in the pipe) and the upper be 
flowly unftopped, the oil will, as we formerly 
declared, get out in drops at the bottom of 
the pipe. But to determine, why thefe drops, 
being quite covered and furrounded with 
water, and preffed by it as well downwards 
as upwards, fliould rather emerge than de
feend, I fhall not content myfelf to fay, that 
water in fpecie is heavier than this kind of oil : 
for, befides that, in fome cafes, ere long to 
be mentioned, I have made the water to de
prefs even this kind of oil, and befides that, 
it is not every piece of wood, lighter/» fpecie 
than water, that will float upon water, how 
fhallow foever it be j the queftion is, how this 
prepollent gravity of the water comes to raife 
up the oil, though there be, perchance, much 
more water, for it to break its way thorough, 
above it, than beneath it.

The reafon then of theemerfion of light
er bodies in heavier fluids feems to be this, 
that the endeavour upwards of the ‘water, 
contiguous to the lower part of the body, is 
ftronger than the endeavour downwards of 
the fame body, and the water incumbent on 
it. As, in the former fcheme, fuppofing the 
drop G to be the oil of turpentine, and to 
touch the two imaginary and parallel plains 
H J, K L 1 it is evident, that upon the low
er part of the dropN, there is a greater pref
fure of water, than upon the upper part of 
the fame drop, M: becaufe, that upon all 
the furface K L, there is but an uniform 
preffure of water A K B L, and upon all 
the parts of the furface H 1, there is a great
er weight of water A H B I, except at tha 
part N; for there the oil G, being not fo 
heavy as fo much water, the oil being ex
pofed to a greater preffure from beneath, than 
its own gravity (and that of the water incum
bent on it) will enable it to refift, muft ne
ceffarily give way, and be impelled upward. 
And the cafe being the fame between that and 
any other parallel plain, wherefoever we fup
pofe it to be in its afeent, it muft confequent
ly be impelled further and further upwards, 
till it arrive at the top ; and there it will float 
upon the water. Or, (to explicate the mat- 

lead, fuppofe a lump of twelve ounces, and' ter without figures) when a fpecifically light
hang it by a horfe-hair at one fcale, you may 
be fure, that, by putting into the other fcale 
a weight lefs by a twelfth part, (fuppofing lead 
to water to be, as twelve to one) that is, ele
ven ounces, though the weights be fir from 
an sequilibrium in the air, they will be reduced 
to it, when the lead is covered with water.

The preffure of water againft the lower 
part of the body immerfed in ir may be con
firmed by adding, that we may thence deduce 
the caufe of the emergency of wood, and 
other bodies lighter tlian water j which

er body is immerfed under water, it is pref
fed againft by two pillars of water; the one 
bearing againft the upper, and the other a- 
gainft„ the lower part: and becaufe the 
lengths of both thele pillars muft be comput- 

' ed from the top of the water, the lower part 
of the immerfed body muft be preffed upon 
by a pillar longer than the upper part by the 
thidknels of the immerfed body ; and confe
quently muft be preffed more upwards than 
downwards. And by how much the greater 
difparity of fpecifick gravity there is betwixt 
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the water and the emerging body, by fo much 
the fwifter (cater'n farit/us') it will afeend: 
becaufe lb much the more will there be of 
preffure upon all the other imaginary furface, 
than upon that part, that happens to be conti
guous to the bottom of the afcending body.

And upon the lame grounds we may give 
(what we'have not yet met with) a good folu
tion of that, problem, propofed by hydrofta- 
tical writers. Why, if a cylindrical ftick be 
cut in two parts, the one as long again as the 
other, and both of them, having been de
tained under water at the fame depth, be let 
go at the lame time, and permitted to emerge, 
the greater will rife fafter than the leffer. For 
fuppofe one of thefe bodies, as O P, to be 
two foot high, and the other, Q R, to be 
half fo much, and that the lowermoft furfaces 
of both be in the fame imaginary plain, pa
rallel to the uppermoft furface of the water, 
and three foot diftant from it; in this cafe 
there will be againft the lower part of each of 
the wooden bodies a preffure, (from the late
rally fuperiour water) equal to that upon all 
lhe other parts of the imaginary plain, 
•whereto thofe bodies are contiguous. But 
whereas upon the upper furface of the Ihorter 
body, Q_R, there will lean a pillar of water 
two foot high, the pillar of the fame liquor, 
that will lean upon the top of the taller, body, 
P O, will be but one foot high ; as the at
tentive confiderer will eafily perceive. So 
that the wooden bodies being lighter in fpecie 
than water, both of them will be impelled 
upwards j but that compounded pillar (if I 
may fo call it) which confifts of one foot of 
wood, and two foot of water, will, by its 
gravity, more refift the being raifed, than 
that which confifts of two foot of wood, and 
but one foot of water; fo that the caufe of 
the unequal celerity in the afeenfion of thefe 
bodies confifts chiefly, (for I would neither 
overvalue nor exclude concomitant caufes) 
that the difference of the preffure againft the 
upper and lower part of each body refpedive- 
Ij is greater in one than in the other.

And hence we may probably deduce a 
reafon of what we often obferve in the diftil
lation of the oils of anifeeds, cloves, and 
divers aromatick vegetables, in lembecks, 
by the intervention of water : for oftentimes 
when the fire has not been well regulated, 
there will come over, befides the floating 
oil, a whitifh water, which will not in a 
Jong time become clear. And as we have 
elfewhere taught that whitenels to proceed 
from the numerous refledions from the oily 
fubftance of the concrete, by the heat of the 
fire broken into innumerable little globules, 
and dilperfed through the body of the water; 
fo the reafon, why this whitenefs continues fo 
Jong, feems to be chiefly (for I mention not 
fuch things, as, the great furfaces, that thefe 
little globules have in refped of their bulk) 
that, becaufe of the exceeding minutenefs of 
thefe drops, the height of the water, that pref
fes upon the upper part, is almoft equal to 
that of the water, that preffes againft the 
lower part. So that the difference between
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thefe two preffures being in con fid era hie, it 
has power to raife the drops but very flowly, 
(infomuch, that upon this ground I devifed a 
menftruum, wherewith I could mingle oil in 
drops fo exceedingly minute, that even when 
there were but a few fpoonfuls of the mixture, 
it would continue whitifh for divers whole 
days together) though at length they will 
emerge: and the fooner, becaufe, whilft 
they fwim up and down, as they frequently 
chance to meet and run into one another, they 
compofe greater drops > which are (for the 
reafon already given) lefs flowly impelled 
up by the water; at the top of which, the 
chymift, after a due time, is wont to find 
new oil floating. But whether this be any 
way applicable to the fwimming of the in- 
fenfible particles of corroded metals in aqua- 
fortis, and other faline menftruums, I muft 
not now ftay to inquire.

On B -thing more there is, that I would 
point at, before I difmifs this paradox ; name
ly, that, for the fame reafon wc have all this 
while deduced, when the emergent drop, or 
any other body, floats upon the top of the wa- 

'ter, it will fink juft fo far, (and no farther) till 
the imrherfed part of the floating body be e-f(j. V. 
qual in bulk to as much water as is equal in 
weight to the whole body. For fuppofe, in 
the annexed figure, Y to be a cube of wood 
three foot high, and fix pound in weight; 
this wood, being much heavier than air, will 
fink into the water, till it come to an imagi
nary fuperficies, X W, where, having the po* 
fition newly defcribed, it will neceflarily ac- 
quiefee. For all the other equal parts of the 
fuperficies, X, W, Q_, being leaned upon 
by pillars of water equal in height to the part 
X A, or W B, if the whole weight of the 
wooden cube be greater than that of as much 
water, as is equal to the immerfed 'part, it 
muft neceffarily fink lower, becaufe the fub- 
jacent part of the furface (at V) will be 
more charged than any of the reft. And, on 
the other fide, if the cube were lighter thafl 
as much water as that, whofe place the immer
fed part takes up} it muft, by the greater 
preffure of the water upon the other parts of 
the imaginary fuperficies, X W, than upon 
that contiguous to the wood, (as at V) be 

. impelled upward, till the preffure of the 
whole wood upon the part it leans on, be of 
the fame degree with that of the reft of the 
water, upon the reft of the fuperficies j and 
confequently be the fame with the water, 
whofe place the immerfed part of it takes up i 
the lightnefs of that immerfed parr, in re- 
fpeift of fo much water, being recompenfed 
by the weight of the unimmerfed part, which 
is extant above the fuperficies of the water. 
And we fee, that when a piece of wood falls 
into water, though, by the impetus it ac
quires in falling, it paffes through divers ima
ginary plains, that lie beneath its due ftation ; 
yet the greater preffure, to which each of 
thofe plains is expofed in ail its other part', 
than in that, which is contiguous to the bottom 
of the wood, does quickly impel it up again, 
till, after fome emerfions and fubfidings, it 
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wood, ftone, quickfilver, fcff.) it appears, 
that the floating veffel itfelf, with all that 
was in it, or fupported by it, was equal in 
weight to as much water as was equal in bulk 
to that part of the veffel, which was under 
water, fuppofed to be cut off from the extant 
part of the fame veffel, by a plain continuing 
the horizontal furface of the water: fince the 
weight of the floating veffel, which raifed up 
the water in the larger veffel to the greateft 
height it attained, was the fame with the 
weight of the water, which being poured in
to the larger veffel (when the other was 
taken out) raifed the v/ater therein to the 
fame height. We may alfo obtain the fame 
end, by a fomewhat differing way, (which is 
the beft way, in cafe the veffels be tco great,) 
viz. to obferve, firft, by pouring in water 
out of a bowl or pail, or other veffel of 
known capacity, as often as is neceffary to 
fill the great veffel, or ciftern, or pond, 
to the top, (or to any determinate height re
quired ;) and, next, letting our, or otherwife 
removing all that water, to put in its place 
the veffel, whofe weight is to be found out. 
Thirdly, to let, or pour in water, till the 
veffel be afloat, and by its weight raife the 
external water to the height it had before. 
And laftly, to examine, how much this water, 
that was laft poured in, falls fhort in weight 
of the water, that was in it at firft, and after- • 
wards removed. For this difference will 
give us the weight of as much water, as is 
equiponderate to the whole floating veffel, 
whether fmall or great, with all that it cither 
carries or fuftains. The hydroftatical theorem 
we have been confidering, and the experi
ments, whereby we have endeavoured to con
firm or illuftrate it, may fmutatis mutandis) 
be applied to a fhip with all her ballaft, la
ding, guns, and company ; it holding gene
rally true, ‘That (to exprefs the fenfe of the 
propofition more briefly) the weight of a float- 
ing body is equal to as much water., as its immer

fed part takes up the room of. Whence we might 
draw fome arguments in favour of the learn
ed Stevinus, (for whofe fake it partly was, 
that I annexed this fcholium) who, if I mif- 
remember not, does fomewhere deduce as a 
corollary from certain hydroftatical propofi- 
tions, that a whole fhip, and all that belongs'^"* 
to ic, and leans upon it, preflts no more nor-^*^ * 
lefs upon the bottom it fwims over, than as 
much \Vater, as is equal in bulk to that part 
of the fhip, which is beneath the furface of the 
water.
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refts at length in fuch a pofition, as the newly- 
explicated hydroftatical theorem affigns it.

Scholium.
THIS ingenious propofition (about float

ing bodies) is taught and proved, after the 
manner of mathematicians, by the moft 
fubtle Arcbimedes, and his commentators; 
and wc have newly been endeavouring to ma
nifeft the phyfical reafon, why it muft betrue. 
But partly becaufe the propofition ought to 
hold, not only in fuch intire and homoge
neous bodies as men exemplify it in, (fuch as 
a piece of wood, or a lump of wax) but in all 
bodies, though of a concave figure, and 
made up of many bodies of never fo differing 
natures ; (and perhaps fome of them joined 
together only by their fuperincumbency upon 
one another;) and partly, becaufe that a truth, 
•which is one of the main and ufefulleft of the 
Hydroftaticks, and may be of fo much im
portance to navigation, has not yet (that I 
know of) been attempted to be demonftrated, 
otherwife than upon paper ; it will not be a- 
mifs, for the fatisfaftion of fuch of thofe, 
whom it may concern, as are not verfed in 
mathematical demonftrations, to add an ex- 
perimenr, which I made to prove it mechani
cally, as exaftly as is neceffary for the fatis
faftion of fuch perfons.

After, then, having imployed feveral 
veffels, fome of wood, fome of latten, and 
dome of other materials, to compafs what 1 
defired; we found glaffes to be the moft com
modious we could procure. And therefore, 
filling a large and deep glafs to a convenient 
height with fair water, we placed in it ano
ther deeper glafs, lhaped like a goblet or 
tumbler, that it might be the fitter for fwim
ming ; and having furnilhed it firft with bal- 
laft, and then, for merriment fake, with a 
wooden deck, by which a tall mail, with a 
fail faftned to it, was kept upright; wc 
draughted with wood, and by degrees poured 
fand into it, till we had made it fink juft to 
the tops of certain confpicuous marks, that 
we had faftned on the outfide of the glafs, to 
oppofite parts thereof. Then obferving, how 
high the water reached in the larger glafs, 
(which, by reafon of the veirel’s tranfpa- 
rency, was to be feen) we carefully placed 
two or three marks in the fame level with the 
horizontal furface of the water ; and taking 
out the floating veffel is it was, with all that 
belonged to it, and Wiping the outfide dry, 
we put it into a good pair of fcales, and 
having found what it amounted to, we weigh
ed in a competently large phial (firft counter- 
poifed apart) fo much water, (to a grain, or 
thereabouts,) and pouring this water into the 
large glafs above mentioned, we found it to 
reach to the marks, that we had faftned to the 
outfide of the glafs, and confequently to 
reach to the fame height, to which the weight 
of the floating glafs, and all that was added 
to make it refemble a Ihip, had made it arife 
to. By which «xperiment (which we tried, as 
to the effential parts of it, with veffels of 
differing lizes, fhapes, and ladings too, as

P A R A D O X IV.
That in the afeenfion of water in pumps, &c. 

there needs nothing to raife the water, but a 
competent weight of an external fluid.

This propofition may be eafily enough 
deduced from the already mentioned 

experiments. But yer, for further illuftration 
and proof, we will add that, which follows.

Take a flender glafs-pipe, (fuch as was 
ufed about the firft experiment) and fuck in
to it about the height of an inch of deeply 
tinfted water; and, nimbly flopping the up- 
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per orifice," immerfe the lower part of the 
pipe into a glafs half filled with fuch tinfted 
water, till the furface of the liquor in the 
pipe jae an inch (or as low as you would have 
it) beneath that of the external water. Then 
pouring oa oil of turpentine, till it fwim three 
or four inches, or as high as you pleafe above 
the water ; loofen gently your finger from the 
upper orifice of the pipe, to give the inclofed 
air a little intercourfe with the external; and 
you fhall fee the tinfted water in the pipe to 
be impelled up, not only higher than the 
furface of the external water, but almoft as 
high as that of the external oil, through which 
(it being tranfparent and colourlefs) the red 
liquor may be eafily difeerned.

•Now in this'eafe it cannot be pretended, 
that the afeent of the water in the pipe pro
ceeds from nature’s abhorrency of a vacuum ; 
fince the pipe being full of air, and its ori
fice unftopped, though the water Ihould not 
afeend, no danger of a vacuum would enfue-j 
the air and the water remaining contiguous as 
before.

The true reafon, then, of the afeent of 
the water, in our cafe, is but this j that upon 
all the other parts of the imaginary fuperficies, 
that paffes by the immerfed orifice of the 
pipe, there is a preffure partly of water, and 
partly of the oil fwimming upon that water, 
amounting to the preffure of four or five 
inches of water ; whereas upon that part of 
the fame fuperficies,whereon the liquor contain
ed in the pipe leans, there is but thepreffure of 
one inch of water: fo that the parts near the 
immerfed orifice muft neceffarily be thruft 
out of place by the other parts of water, that 
are more preffed ; till fo much liquor be im
pelled up into the pipe, as makes the preffure 
on that part of the imaginary fuperficies as 
great, as that of the oil and water on any o- 
ther equal part of it. And then, by virtue of 
the sequilibrium, (often mentioned) the wa
ter will rife no further ; and, by virtue of 
the fame tequilibrium, it will reft a little be
neath the furface of the external oil, becaufe 
this laft named liquor is lefs heavy, bulk for 
bulk, than water.

And by this we may be affifted to give a 
reafon of the afeenfion of water in ordinary 
fucking pumps. For as the oil of turpen
tine, though a lighter liquor than water, and 
not mingleable with it, does, by leaning 
upon the furface of the external water, prefs 
up the water within the pipe, to a far greater 
height than that of the external water itfelf; 
fo the air, which, though a far lighter liquor 
than oil of turpentine, reaches I know not 
how many miles high, leaning upon the fur
face of the water in a well, would prefs it up 
into the cylindrical cavity of the pump, much 
higher than the external water itfelf reaches 
in the well, if it were not hindered.

Now that, which hinders it in the pump, is 
cither the fucker, which fences the water in 
the pump from the preffure of the external 
air, or that preffure itfelf. And therefore, 
all that the drawing up of the fucker needs to 
do, is, to free the water in the pipe from the
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impediment to its afeent, which was given it 
by the fucker’s leaning on ir, or the pillar of 
the atmofphere’s being incumbent on ic ; as 
in our experiment, the fides of 
do fufficiently proteft the water in 
from any preffure of the external 
may oppole its afeent.

And laftly, as the water in our 
impelled up fo high, and no higher, that 
the cylinder of water in the pipe wasjuftable 
to balance the preffure of the water and oil 
without the pipe j fo in pumps, the water 
does rife about thirty three or thirty four 
foot: and though you pump never fo long, 
it v/ill be raifed no higher } becaufe at that 
height the preffure of the water in the pump, 
upon that part of the imaginary fuperficies, 
that paffes by the lower orifice of ir, is the 
fame with the preffure, which other parts of 
that imaginary fuperficies fuftain from as much 
of the external water, and of the atmofphere, 
as come to lean upon it.

That there may be cafes, wherein water 
may be raifed by fudlion, not upon the ac
count of the weight of the air, but of its 
fpring, I have elfewhere Ihown ; and having 
likewife in other places endeavoured to expli
cate more particularly the afeenfion of water 
in pumps; what has been faid already may 
fuffice to be faid in this place, where it is fuf
ficient for me to have lhewn, that, whether 
or no the afeenfion of water may have other 
caufes, yet, in the cafes propofed, it needs no 
more than the competent weight of an exter
nal fluid, as is the air ; whofe not being de
void of gravity, the cogency of our experi
ments has brought even our adverfarics to 
grant us.

For. confirmation of this, I will here add, 
becaufe it now comes into my mind, (what 
might, perhaps, be elfewhere fomewhat more 
properly mentioned) an experiment, that I 
did but lightly glance at in the explication of 
the firft, and the fcholiuhi of the fecond 
paradox.

In order to this, I muft advert!fe, that, 
whereas I there took notice, that fome inge
nious men had complained, that, contrary to 
the experiment propofed by Monfieur Pafcal, 
they were not at all able to keep mercury 
fufpended in tubes, however very flender, 
though the lower end were deeply immerfed 
in water, if both their ends were open j the 
reafons of my doubting, whether our ingeni
ous author had ever made, or feen the experi
ment, were not only, that it had been unfuc- 
cefsfully tried, and feemed to me unlikely to 
fucceed in tubes more flender, than his ap
peared ; but, becaufe the impetus, which 
falling quickfilver gains by the acceleration of 
motion it acquires in its defcent, muft, in all 
probability, be great enough to make it all 
run out at the bottom of a tube open at both 
ends, and filled with fo ponderous a liquor, 
though the tube were very much fhorter, than 
that propofed by Monfieur Pafcal.
This advertifement I premife, to intimate, 

that, notwithftanding the hopelefihefs of the 
experiment, as it had been propofed and 

tried,.
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Hydrostatical Paradoxes,
riment, in which though I fought, and found 
fome other phaenomena} yet, becaufe they 
more properly belong to another place, I 
lhall leave them unmentioned in this.

And fince experience ftiews us, that a cy
linder of mercury, of about thirty inches high, 
is equiponderant to a cylinder of water of 
about thirty-three, or thirty-four foot high ; 
it is very eafy to conclude, that the weight of 
the external air, which is able to raile and 
keep fufpended thirty-three, or thirty-four 
foot of water in a pump, may do the like to 
twenty-nine, or thirty inches of quickfilver 
in the Torricellian experiment.’
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tried, I might have reafon not to think it im
poffible to perform, by another way, the main 
thing defired ; which was, to keep quickfilver 
fufpended in a tube, open at both ends, by 
the refiftance of the fubjacent water. For, by 
the expedient I am going to propofe, I have 
been able to do it, even with a liquor much 
lighter than v/ater.

Finding then, that even a very fliort 
cylinder of fo ponderous a fluid as mercury, 
would, if it were once in falling, defeend with 

’ an impetus not eafy to be refitted by the fub
jacent liquor, I thought upon the following 
expedient to prevent this inconvenience. I 
took a flender pipe, the diameter of whofe 
cavity was little above the fixth part of an 
inch } and having fucked in, at the lower end 
of it, Ibmewhat lefs than half an inch of 
quickfilver, and nimbly ftopped the upper 
orifice with my finger, I thruft the quickfil- 
ver into a deep glafs of oil of turpentine, with 
a care not to unftop the upper orifice, till the 
fmall cylinder of quickfilver was eighteen or 
twenty times its depth beneath the furface of 
the oil. For by this means, when I unftop
ped the pipe, the quickfilver needed not (as 
otherwife it would) begin to fall, as having 
a longer cylinder, than was requifite to make 
an sequilibrium with the other fluid. For, by 
our expedient, the preflTure of the oil was 
already full as great, if not greater, againft 
the lower part of the mercurial cylinder, as 
that, which the weight of fo fliort a cylinder 
could exercife upon the contiguous and fubja
cent oil. And accordingly, upon the removal 
of my finger, the quickfilver did not run out, 
but remain fufpended in the lower part of the 
pipe. Andas, if I raifed it towards the fuper
ficies of the oil, the mercury would drop but 
for want of its wonted counterpoifc j fo, if 1 
thruft the pipe deeper into the oil, the in
creafed preflure of the oil would proportio- 
nably impel up the mercury towards the 
higher parts of the pipe •, which being again a 
little, and but a little, raifed, the quickfilver 
would fall down a little nearer the bottom of 
the pipe; and fo, with a not unpleafant 
fpeittacle, the ponderous body of quickfilver 
was made fometimes to rife, and fometimes 
to fall 5 but ftill to float upon the furface of a 
liquor lighter than common fpirit of wine itfelf.

But, befides that the experiment, if the 
maker of it be not very careful, may eafily 
enough mifearry, the divertifement it gives 
feldom proves lafting ; the oil of turpentine, 
after a while, infinuating itfelf betwixt the 
fides of the pipe and thole of fo Ihort a cy
linder of mercury, and thereby difordering 
all. And therefore, though I here mention 
this experiment, as I tried it in oil of turpen
tine, becaufe that is the liquor I make ufe of 
all along thefe paradoxes j and becaufe alfo I 
would lhew, that a lighter fluid than water 
(and therefore why not air, if its height be 
greatly enough increafed may, by its 
weight and prelTure, cither keep the mercury 
fufpended in pipes, or even raife it in them : 
yet I found water, wherewith I filled tall 
glaffes, a fitter liquor than oil for the expe-

I

PARADOX V.
7’hat tbe prejitre of an external fluid is able to 

keep an heterogeneous liquor fufpended at tbe 
fame height in feveral pipes, though thofe pipes 
be of very different diameters.

Th E contrary of this propofition is lb 
confidently afferted and believed by 

thofe mathematicians and others, that favour 
the dodrine of the fchools, that this perfua- 
fion of theirs feems to be the chief thing, that 
has hindered men from acknowledging, that 
the quickfilver, in the Torricellian experiment, 
may be kept fufpended by the counterpoifc of 
the external air. And a famous writer, that 
has lately treated, as well of the Hydrofta
ticks, as of the phaenomena of the Torricel
lian experiment, does rely fo much upon the 
fallhood of our paradox, that, laying afidc 
all other arguments, he contents himfelf to 
confute his adverfaries with one demonftration 
(as he calls it) grounded on the quite contrary 
of what wc here affert. For his objedion 
runs to this fenfe; That, if it were the pref
fure of the external air, that kept the quickfil
ver fufpended in the newly-mentioned experi
ment, the height would not (as experience 
lhews it is) be the fame in all cylindrical pipes, 
though of very differing bores. For, fup
pofing the height of the mercurial cylinder, 
in' a tube of half an inch diameter, to be 
twenty-nine inches ; it is plain, that a mer
curial cylinder of the fame height, and three 
inches in diameter, muft weigh divers times 
as much as the former: and therefore the 
preffure of the external air being but one and 
the fame, if it be a juft counterpoifc to the 
greater cylinder, it cannot be fo to the lefs j 
and if it be able to keep the one (ulpended at 
twenty-nine inches, it muft be able to keep 
the other fufpended at a far greater height t 
which yet is contrary to experience. And 
indeed tliis objedion is fo fpecious, that-, 
though I elfewhere have already anfwered it, 
both by reafon and experience, as far forth as 
it concerns the Torricellian experiment j yet, 
to lhew the miftake, on which it is grounded, 
it may be very well worth while to make out 
our propofed paradox, (as that, whofe truth 
will fufficiently difprove that error) by Ihew- 
ing, both that the affertion is true, and why 
it muft be fo.

PaoviBE, then, a more than ordinarily-flgf. VI. 
wide-mouthed glafs, clear, and of a convenient 

depth}
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to be continued, till the uppermoft furface of 
the oil be raifed to GH, and that of the ex
ternal water depreffed to I K, (or thereabouts) 
an imaginary plane pafling along the lower 
orifices of the pipes ; I fay, the tinfted wa
ters in the pipes ought to have their upper
moft furfaces in the fame level, notwithrtand- 
ing the great inequality of their bores. For 
that part of the furface I K, which is com
prehended within the circular orifice of the 

. greateft pipe L, is no more charged by the - 
incumbent water, than any other part, equal 
to that circle of the fame imaginary fuperfi
cies, is by the water or oil incumbent on it; 
(and confequently, no more than the ['art, 
comprehended within tbe circle of the fmnll 
pipe N, is by the water contained in that 
fmall pipe ;) the external oil having as much 
a greater height upon the fuperficies I K, 
than the water within the pipe, as is requifite 
to make the two liquors counterbalance each 
other, notwithftanding the difference of their 
fpecifick gravities. And though the pipe L 
were twice as big, it would charge the fubja- 
cent plane I K no more, than the preffure of 
the oil on the other parts ofthe fame imaginary 
furface is able to refift. And yet this preffure 
of the external oil ought not to be able to 
raife the w'ater in the flender pipe N higher, 
than the furface in the fame level with the 
furfice O. For, if the water were higher in 
the fmall pipe, being a heavier liquor than oil, 
it muft prefs upon that part of the furface IK, 
it leans on, with greater force, than the exter
nal oil upon the other parts of the fa.me plane 
IK; and therefore with greater force, than 
the Weight of the external oil could refift. 
And, confequently, the water in the flendef 
pipe muft fubfide, till its furface be inferiour 
to that of the external oil ; fince, till then, 
the difference of their fpecifick gravities can
not permit them to reft in an equilibrium. 
To be fhOrt; it is all one to the refiftance 
of the external oil, how wide the cylirider is, 
that it fupports ip the pipe ; provided ths 
height of it be not greater, in refpeft: of the 
height of the oil, than the difference of the 
refpeftive gravities of thofe two liquors re
quires. For, fo long the preffure of rhe cylin-^

of the irnaginary fuperficies, which it' leans 
upon, than the preffure of the external oil 
will be on all the other parts of the fame 
fuperficies; and confequently, neither the one, 
nor the other of thofe liquors will fubfide, 
but they will both reft in an tequilibrium.

But here it will not be amifs to note, firft, 
that it is not neceffary, that the glafs cylin
ders L, M, N, fhould be all of tiie. fame 
length ; fince, the lower orifice being open, 
the water will rife.to the fime height within 
them, whether the parts immerfed under the 
water be exaftly of the fame length, or no.

And fecondly. That throughout all this 
difcourfe, and particularly in the explication 
of this paradox, we fuppofe, either that the • 
flendereft pipes, that are employed about thefe 
experiments, are of a moderate fize, and not 
exceeding fmall; or that, in cafe they be 

5 R very

depth 5 into which having put a conve
nient quantity of water, deeply tinged with 
brazil, or fome other pigment, fit to the ori
fice a broad but 'thin cork, in which, by 
burning or cutting, make divers round holes 
of very differing wideneffes; into each of 
vzhich you rhay thruft a glafs cylinder, open 
at both ends, and of a fize fit for the hole, that 
is to receive ir, that fo the feveral pipes may 
be embraced by thefe feveral holes •, and, as 
near as you can, make them parallel to one 
another, and perpendicular to the fuperficies 
of the water, into which they are to be im
merfed. But we muft not forget, that, be
fides thefe holes, there is an aperture to be 
made in the fame cork (it matters not much 
of what figure, or whereabouts) to receive the 
flender end of a glafs funnel; by which oil 
may be conveyed into the veffel, when it is 
flopped with the cork. And in the flender 
part of this funnel we ufe to put fome cotton
wick, to break the violence of the oil, that is 
to be poured in, which might elfe diforder 
fhe experiment. All this being thus pro
vided, and the cork (furpiflaed with its pipes) 
being fitted to the orifice of the veffel ; if at 
the funnel you pour in oil of turpentine, and 
place the glafs betwixt your eye and the light, 
you may, through that tranfparent liquor, 
perceive the tinifted water to be impelled up 
into all the pipes, and to rife uniformly in 
them. And, when this tincled liquor has at
tained to the height of two or three, or more 
inches, above the lowermoft furface of the ex
ternal oil, if you remove the funnel, (which 
yet you need not do, unlefs there be yet oil 
in it) you may plainly perceive the water to 
•reach as high in one of ths fmaller pipes, as 
in another three or four times as great ; and 
yet the water in the feveral pipes, as it is evi
dent, is fuftained at that height above the 
level of the other water, by the preffure or 
counterpoifc of the external oil -, which there
fore, being lighter in fpecie than water, will 
have its furface fomewhat higher without the 
pipes, than that of the tinfted water within 
them. And if by the aperture, that receives

■ the funnel, you immerfe, almoft to the bottom
of the oil, the fhorter leg of a flender glafs _ „ .
fiphon, at whofe longer leg you procure by der of water will' be no grearef on tbali part 
fuftion the oil to run out ;• you fliall perceive, ’ ' ' *' ' . • •• • i >
that, according as the depth and preffure of 
the external fluid decreafes, fo the water in 
the pipe will fubfide ; and that uniformly, as 
well in the leffer, as in the greater pipes.

The reafon of this is not difficult to be ren
dered by the doftrine already delivered. For, 
fuppofe EF to be the fur face of the water, 
both within and without the pipes, before any 
oil was poured on it: if we then fuppofe the 
oil to be poured in through the funnel, its 
lightnefs in refpeft: of water, wherewith it will 
not mingle, will keep it from getting into the 
cavity of the pipes L, M, N ; and therefore, 
fpreading itfelf on the outfide of them above, 
it muft neceffarily, by its gravity, prefs down 
the fuperficies of the external water, and im
pel up that liquor into the cavities of the pipes. 
And if we fuppofe the pouring on of the oil
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very fmall, allowance be made in fuch pipes 
for this property, that water will rife in them 
to a greater height, than can be attributed to 
the bare counterpoifc of either the water, or 
the oil, that impels it upwards, and keeps it 
fufpended. But this difference is of fo little 
moment in our prefent inquiries, that we may 
fafely negleft it, (as hereafter we mean to do) 
now we have taken this notice of it for pre
vention of miftakes.

PARADOX VI.
If a body be placed under water, with its itp- 

pertnoft furface parallel to the horizon ; how 
much water foever there may be on this, or 
that fide above the body, the direlt preffure, 
fujlained by the body, (for we now confider 
not the lateral, nor the recoiling preffure, to 
which tbe body may be expofed, if quite en
vironed with water,} is no more, than that 
of a column of water, having the horizontal 
fuperficies of the body for its bafts, and the 
perpendicular depth of the water for its 
height.

And fo likewife.
If the water, that leans upon the body, be con

tained in pipes open at both ends, the preffure 
of the water is to be ejlimated by the weight 
of a pillar of water, whofe bafts is equal to 
the lower orifice of the pipe, {which we fup
pofe to be parallel to tbe horizon,'} and its 
height equal to a perpendicular reaching thence 
to tbe top of the water ; though the pipe be 
much inclined towards the horizon, or though 
it be irregularly fhaped, and much broader in 
fome parts, than the faid orifice.

SI El INU S, in the tenth propofition 
of his Hydroftatical Elements, having 
propofed in more general terms the former 

part of our paradox, annexes to it a demon- 
jftration to this purpofe ;

Having firft fuppofed ABCD to be a 
folid redangular figure of water, whofe bafis 
EF is parallel to the horizon, and whofe 
height G E is a perpendicular let fall from 
the uppermoft furface of the water to 
lowermoft j his demonftration is this :

If the bottom EF be charged withIF the bottom th be charged with a 
greater weight, than that of the water G H F E, 
that furplufage muft come from the adjoining 
water: therefore, if it be poffible, let it be 
from the water AGED, and HBCF; 
which granted, the bottom DE will like
wife have a greater weight incumbent on it, 
upon the fcore of the neighbouring water 
GHFE, than that of the water AGED.
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And, the reafon being the fame in all the 
three cafes, the bafis F C muft fuftain a 
greater weight, than that of the water 
HBCF: and therefore the whole bottom 
DC will have a greater weight incumbent 
on it, than that of the whole water A B C D j 
which yet (ABCD being a reftahgular body) 
would be abfurd. And by the fame way of 
reafoning you may evince, that the bottom 
E F fuftains no lefs a weight, than that of the 
water GHFE. And fo, fince it fuftains nei
ther a greater weight, nor a lefs, it muft fuf
tain juft as much weight, as the column of 
water GHFE.

This demonftration of the learned Stevi- 
nus may well enough be admitted by a natu- 
ralift, (though, according to fome hypothefes 
touching the caufe and nature of gravity, it 
may fail of mathematical exaftnefs -,) and by 
it may be confirmed the firft part of our pro
pofed paradox. And fome things, annexed 
by Stevinus to this demonftration, may be alfo 
applied to countenance the fecond. But, be
caufe this is one of the nobleft and ufefulleft 
fubjefts of the Hydroftaticks, we think it 
worth while to illuftrate, after our manner, 
each of the two parts of our paradox by a fen
fible experiment.

First then, take a flender glafs pipe, of 
an even bore, turned up at one end like the^. 
annexed fiphon. Into this fiphon luck oil 01 
turpentine, till the liquor have filled the 
Ihoj-ter leg, and be raifed two or three inches 
in the longer. Then, nimbly Hopping .the 
upper orifice with your finger, thruft the lower 
part of the fiphon fo far into a deep glafs full 
of water, that the furface of the oil in the 
longer leg of the pipe may be but a little higher 
than that of the external water i and, upon 
the removal of your finger, you will find the 
furface of the cil to vary but little, or* not at 
all, its former ftation. And as, if you then 
thruft the pipe a little deeper, you will fee 
the oil in the Ihorter leg to begin to be de
prefled ; fo, if afterwards you gently raife the 
pipe toward the top of the water, you lhall 
fee the oil not only regain its former ftation, 
but flow out by degrees in drops, that will 
emerge to the top of the water. Now, fince 
the water was able, at firft, to keep the oil in 
the longer leg of the pipe fufpended no higher, 
than it would have been kept by a cylinder of 
water equal to the orifice of the Ihorter leg of 
the pipe, and reachingdlredly thence to the 
top of the water; (as may be eafily tried, by 
making a fiphon, where the Ihorter leg may 
be long enough to contain fuch a cylinder of 
water to counterpoifc the oil in the longer ;) 
and fince, when once, by the raifing of th« 

- pipe, the height of the incumbent water was 
ieflened, the oil did more than counterbalance 
it, (as appears by its flowing out of the fi
phon ;) we may well conclude, that, though 
there were in the veffel a great deal of water, 
highqr than the immerfed orifice of the fiphon, 
(and it would be all one, though the fiphon 
were placed at the fame depth in a pond or 
lake ;) yet, of all that water, no more did 
gravitate upon the orifice, than that, which 
was placed diredtly over it; which was 

i fuch
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fuch a pillar of Water, as the paradox de
fer! bes.

And, by the way, we may hence learn, 
that though water be not included in pipesi 
yet it may prefs as regularly upon a fubjacent 
body, as if it were. And therefore we may 
well enough conceive a pillar of water, in 
the free water itfelf, where there is nothing 
on any fide, but the contiguous water, to 
bound the imaginary pillar.

But I had forgot to add, that the firft part 
of our paradox will hold, not only when the 
water, fuperior to the body it preffes upon, is 
free i but alfo, when it is included in veffels 
of never fo (feemingly) difadvantageous a 
fliape. For, if you fo frame the fhorter leg 
of a fiphon, that it may expand itfelf into a 
funnel, like that of J!g. 6. imployed about 
the proof of the foregoing (fifth) paradox ; 
(for which purpofe the legs muft be at a pretty 
diftance from each other :) though you fill 
that funnel with water, the oil in the longer 
and flender leg of the fiphon will be able to 
refift the preffure of all the water, notwith
ftanding the breadth of the upper part of the 
funnel. So that, even in this cafe alfo, the 
furface of the Oil in the longer leg will be but 
a little higher than that of the water in the 
Funnel.

For further confirmation of this, we 
caufed to be made a fiphon, fo fhaped, that 
one of the legs (which were parallel, and of 
the fame bore,) had in the midft of it a 
fphere of glafs, fave that it commupicated 
with the upper and lower parts of the fame leg.

Im the uniform leg of the fiphon, we put 
a convenient quantity of oil of turpentine, 
land into the other as much water, as filled 
not only the lower part of it, but the globu
lar part too. And yet we did not find, that 
all this water was able to keep up the oil in 
the uniform leg, at a greater height, than if 
the leg, that contained the water, had been uni
form too i as much of the water in the globe, 
as was not diredly over the lower orifice of 
it, being fupported by the lateral parts (if I 
may fo call them) of the fame globe. And 
if that leg were, inftead of water, filled with 
oil, and the uniform leg with water, not
withftanding the far greater quantity of oil, 
that was neceffary to fill that leg, whereof 
the hollow fphere was but a part j the water

ifnaJe by New Experiments.
A B was not long enough for that purpofe:) 
and then wc obferved, that, notwithftanding 
the great weight of (that body, which is of 
all bodies, fave one, the moft ponderous) 
quickfilver, which was contained in the lower 
part of the fame leg of the fiphon, the fur
face of the quickfilver H G, was impelled 
up as high by the water in the leg A B, as the 
difparity of the fpecifick weights of thofe 
two liquors (whereof one is about fourteen 
times as heavy,as the other) did require : fo 
that it appeared not, that, for all the great 
weight of quickfilver, contained in the glo- 
bulous’cavity E, there preffed any more up
on the flender and fubjacent part EC of that 
leg, than as much as was placed diredtly over 
the lower orifice of the faid cavity E. Sb 
that the other, and lateral parts of that mer
cury being fupported by the concave fides of 
fhe glafs, whereunto they were contiguous, 
the water in the leg A B appeared not any 
more preffed by the quickfilver, than if the 
leg C D had been, as well as the other, of 
an' uniform bignefs j and, by this means, if 
we had made the hollow globe of a large di
ameter, a fmall quantity of water, poured 
into the leg A B, might have been able to 
raife a quantity of quickfilver exceedingly 
much .heavier than itfelf. But then fo little 
water can raife the quickfilver, in fo broad a 
pipe, but to an inconfiderable height.

To make out thd fecond part of our para
dox by an experiment, we took three glafs- 
pipes i the one made like a bolt-head, with 
a round ball, and two oppofite ftems ; thef/j. Xi 
other was an irregular pipe, blown With an 
elbow, wherewith it made an angle ; and the 
third was as irregularly fhaped, as I could get 
it blown i being in fome places much broad
er, and in fome much narrower than the 
lower orifice of it. And thefe two laft 
named pipes had their upper ends Id inferr
ed into holes, made fit for them in a broad 
piece of cork; that, when they were im
merfed, they made not right angles^ but very 
oblique ones, with lhe horizontal furface of 
the liquor. The other glafs likewife, which 
confifted of a great bubble, and two oppo- 
file pipes, was faftned to the fame cork, 
which having beforehand been made fit for 
a wide-mouthed glafs of a good depth, and 
half filled with water, was thruft as a ftopple 

in the uniform leg would not be kept up, fo. into the mouth of the faid glafs, fo that the 
much as to the fame height with the oil in 
the mifhapen leg.

But to make this .matter yet the more 
clear, we caufed a fiphon to be made of the

IX. figure expreffed in the adjoining fcheme ; in
to which having poured a convenient quantity 
of mercury, till it reached in the fhorter leg 
C D, almoft to the bottom of the globulous 
part E, and in the longer leg A B, to an e- 
qual height: we afterwards poured a fuffici
ent quantity of water into the faid longer leg 
A B, which drove away the quickfilver, and 
impelled it up in the fhorter leg till it had 
half, or more than half, filled the cavity of 
the globular part E ; (which yet we did not 
wholly fill with quickfilver, becaufe the tube
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water afeended a pretty way into each of the 
three pipes by their lower orifices, which, as 
well as the uppers we left open } then a good 
quantity of oil of turpentine being poured 
into the fame veflel through funnel, the 
water was by the incumbent oil impelled up 
to the height of twO or three inches in each 
of the three pipes. Which atgues, that, 
notwithftanding their being fo unequal in 
bignefs, and fo irregular in fhape, (infomuch 
that we gUefled one of them was ten or twelve 
times greater in one part, than in another, 
or than it was even at the orifice) the water, 
contained in each of them, preffed upon its 
lower orifice no more (I do not add, nor no 
lefs) than it would have done, if it had been

a
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a cylinder, having the orifice for its bafis, 
and the perpendicular depth of the water and 
oil above, for its height. For in cafe each 
of the pipes had contained but fuch a cylin
der of water, thac water would neverthelefs 
have had its uppermoft fuperficies at the 
fame height; and, on tbe other fide, it would 
have been impelled up beyond ir, if its 
weight did not as ftrongly endeavour to de
prefs the immediately fubjacent water, as the 
preflure of the external fluids endeavoured to 
impel it up.

And fince the height of the v/ater was 
about the fame in the feveral pipes, though 
two of them, being very much inclined, con
tained much more water than if they were 
eredted; yet by the fame way of reafoning we 
may gather, that the imaginary plain, pafling 

. by the immerfed orifice of cither of thefe 
inclining pipes, fuftained nO more of pref
fure, than it would have done from a fhorter 
cylinder of water, if erefted. And indeed, 
in all thefe cafes, where a pipe either is broad
er in other places than ac its lower orifice, or 
inclined any way towards the horizon, the 
weight of the contained liquor is not all fup
ported by the liquor, or the body contiguous 
to the lower orifice, but partly by the fides 
of the pipe itfelf. ?i.nd therefore if,. when in 
a flender pipe you have brought a parcel of 
oil of turpentine to be in an equilibrium with 
the external water, as in the experiment be
longing to the firft paradox ; if, I fay, when 
this is done, you incline the pipe towards the 
fides of the glafs, you may indeed obferve 
the furface of the oil in the pipe to be, as be
fore, a little higher than that of the water 
without it: but you ffiall likewife fee, that 
though the orifice of the pipe were not thruft 
deeper into the water, yet there will be a 
pretty deal of water got up into the pipe; 
becaufe the oil not leaning now upon the wa
ter only, as it did before, but partly upon 
the water, and partly upon the pipe, its pref
fure upon the fubjacent water is confiderably 
IcfTened; and thereby the external water, 
whole preffure is not diminiffied too, is able 
to impel up the oil, and intrude for a little 
way into the pipe. But if you re-eredl the 
pipe, the preffure of the oil being then again 
exerted upon the fubjacent water, it will be 
able to deprefs, and drive it again out of the 
cavity of the pipe.

And to thisiagrees very well what we fur
ther tried as follows: We caufed three pipes to 
be blown (lhaped as the adjoining figures ;) 

XI having in it divers acute angles; the other 
* being of a winding form, like a fkrew or 

worm of the* limbeck; and the third very 
irregularly crooked and yet each of thefe 
pip^s having all its crooked parts, and fome 
of its ftreight and ereded parts, filled with 
oil fif turpentine j being thruft to a conve
nient depth under water and unftopped there, 
(after the manner already often declared) we 
found, that, according to our paradox, the 
furface of the oil in the pipe was higher than 
that of the water without it,, as much as it

Hydrostatical Paradoxes,
would have been in cafe the pipe had been 
ftreight, (as we tried, by placing by the 
crookedeft of them a ftreight pipe with oil in 
it) though the quantity of the oil, in one of 
thefe pipes, were perhaps three times as much 
as would have fufficed, if tbe pipe had been 
ftrait: fo that this furplufage of oil did not 
prefs upon the fubjacent water, (for if it had 
done fo, the oil would have run out of the 
pipe.) And I remember, that lifting up as 
much of one of thefe crooked pipes, as I 
thought fir, fomewhat above the furface of the 
water ; when the fuperficies of the oil in the 
pipe Was not above half an inch higher than 
that of the water without it, I eftimated,that 
the crooked pillar of oil, contained in that 
part of the pipe, which was above the furface 
of the water, was about feven or eight inches 
long. So true it is, that the prelTure of li
quors, contained in pipes, mutt be computed 
by the perpendicular that meafures their height, 
whatever be their length or bignels.

Scholium.
THE learned Stezinus, having demon- 

ftrated the propofition we lately mentioned 
out of him, fubjoins divers confedtaries, of 
which the truth hath been thought more 
queftionable, than that of the theorem itfelf. 
And therefore he thought fit to add a kind of 
appendix to make good a paradox, w’hich 
feems to amount to this; that if, in the cover 
of a large cylindrical box, exadtly clofed, 
there be perpendicularly eredted a cylindrical 
pipe open at both ends, and reaching to the 
cavity of the box; this inftrument being filled 
with water, the circular bafis of it will futtain 
a prelTure, equal to that of the breadth of the 
bafis and height of the pipe.

I Chose thus to exprefs this theorem,’ 
(which might be, according to Stevinus, pro
pofed in more general terms) becaufe this 
way of expreffing it will beft fuit with the 
fubfequent experiment, and may confequent
ly facilitate the underftanding of the paradox. 
But though the learned SUvimts's aims were to 
be commended ; who finding this propofition 
doubted, feems to have had a great mind to 
give an experimental demonftration of it, and 
therefore propofes no lefs than five pragmati
cal examples (as he calls them) to make out 
the truth of what he aflerts yet in this he 
hath been fomewhat unhappy, that that ex
periment, which alone (for ought I can firtd) 
has been tried of all the five, is rejedted as 
incompetent by thofe, that profefs to have 
purpofely made trial of it. And indeed, by 
reafon of the difficulty of bringing them to a 
pradlical examen, I have fomewhat doubted, 
whether or no this ufeful writer did ever make 
all thofe trials himfelf; rather than fet dow’n 
the events, he fuppoled they muft needs have, 
as prefuming his conjedlures rightly deduced 
frqm a demonftrative truth. Wherefore 
though another of the experiments, he pro- 
polcs, be not free from difficulty, yet having, 
by the help of an expedient, made it pradli- 
cable, we are jnduced by its plainnefs and 

clear-

    
 



made out by New Experiments. 
cleatnefe to prefer it to what elfe he propofes 
to the fame purpofe.

We provided then a veffel of latten, of 
the figure expreffed in the fcheme, and fur- 

SetPig. nifhed it with a loofe bottom CD, made 
XII. of a flat •piece of wood covered with a 

foft bladder, and greafed on the lower fide 
near the edges, that leaning on the rim of 
wood G H, contiguous every where to the 
infide of the latten, it might be eafily lifted 
from off this rim j and yet lie fo clofe upon 
it, that the water fliould not be able to get 
out between them : and to the midft of this 
loofe bottom was faftned a long firing, of a 
good ftrength, for the ufe hereafter to be de
clared. The inftrument thus fitted, the wa
ter was poured in apace at the top A B, which, 
by its weight preffing the falfe bottom C D 
againft the fubjacent rim G H, contributed 
to make the vtfl'cl the more tight, and to 
hinder its own pafflng. The veffel being fil
led with water, we took the forementioned 
firing, one of whofe ends was faftned to I, 
the middle part of the loofe bottom, and, 
tying the other end K to the extremity of the 
beam of a good pair of fcales, we put weights 
one after another into the oppafite fcale, till 
at length thofe weights lifted up the falfe bot
tom C D from the rim G H; and confe
quently lifted up the incumbent water; which 
prefently after ran down between them. And 
having formerly, before we poured in any 
water, tried what water would fuffice to raife 
the bottom C D, when there was nothing but 
its own proper weight, that was to be fur
mounted ; we found, by dedudling that 
weight from the weight in the fcale, and 
comparing the refidue with the weight of as 
much water as the cavity of the broad, but 
very fhallow cylinder, B E C FI G D F, 
would have alone (if there had been no wa
ter in the pipe Al) amounted to -, we found, 
I fay, by comparing thefe particulars, that 
the preffure upon C D was by fo very great 
odds more, than could have been attributed 
to the weight of fo little water, as the in
ftrument pipe and all contained, in cafe the 
water had been in an uniform cylinder, and 
confequently a very fhallow one, of a bafis 
as large as that of our inftrument ; that we 
could not but look upon the fuccefs, as that, 
which, though it did not anfwer what the 
reading of Stevinits might make a man ex- 
pe6l 1 yet may deferve to be further profe- 
cuted, that whether or no the paradox of 
Stevinus (which not only 
the learned Dr. Wallis 
will hold, the inquiry 
may be fo perfued, as 
improvement of this part 
where, to define things with certainty, will 
perhaps be found a difficulter talk than at firft 
glance one would think ; both becaufe divers 
fpeculative things muft be taken into confi
deration, whofe theory has not perhaps yet 
been cleared, and becaufe of the difficulty, 
that will be found in praflice by them, that 
fhall go about to make Stevinus*s experiments, 
or others of that fort, with all requifite ac- 
curatenefs. As indeed, it is far eafier to pro-
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pofc experiments, which would io likelihood 
prove what we intend, in cafe they could be 
made, than to propofe pradlicable expedi
ents, how they may be made.

PARADOX Vn.
That a body immerfed in a fluid fuftains a la

teral preffure from tbe fluid; and that in- 
creafed^ ns the depth of the immerfed body^ 
beneath the furface of the fluid, increafeth.

HOUGH I ftiall not wonder* if this 
propofition feems ftrange enough to

moft readers j yet I think I could make it out 
by feveral ways, and particularly by one, that 
is plain and eafy,being but that which follows:

Take then a flender glafs-pipe <like that^^^ xilf 
imployed about the firft experiment -,) and 
caufe it to be bent within two or three inches 
of one end, fo that the longer and the fhorter 
legs, E F and F G, may make, as near as 
can be, a right angle at F; then dipping the 
orifice of the fhorter leg F G in oil of turpen
tine* fuck into the fiphon (if I may focall it) 
as much of the liquor as will fill the fhortei' 
leg, and reach two or three inches high in the 
longer: then nimbly flopping the upper 
orifice with your finger, immerfe the lower 
parr of the glafs under water, in fuch man- 
ner, as that the longer leg EF may make, as 
to fenfe, right angles with (A B) the hori
zontal furface df the water and the Ihorter 
leg F G may be fo far depreffed under that 
furface, that I K, the fuperficies of the oil 
in the longer leg, be but a little higher than 
A B, that of the external water. Then, re
moving your finger, you may obfetve, thac 
the oil in the fiphon will continue (with little 
or no change) in its former ftation. By 
which it appears, that there is a lateral preflure 
of the water againft the oil contiguous to G, 
the orifice of the fltorrer leg of the pipe; 
fince it is only that preffure, that hinders the 
efflux of the oil at that orifice, notwithftand
ing the preffure I of the perpendicular cylin
der of oil, that would drive it out.

And that this preffure of the perpendi
cular cylinder doth really urge the oil in the 
fhorter leg to flow out, you may learn, by 
flowly lifting the fiphon (without changing 
its former pofture) towards the furface of the 
water. For as the lower leg comes nearer 
and nearer to that furface, (to which, as I 
newly intimated, it is ftill to be kept paral
lel) the oil in the horizontal leg will be driven 
out in drops, by the preffure of the other oil 
in the perpendicular leg.

That likewife, before you begin to raife 
the fiphon, the lateral preffure of the water 
againft the lower orifice of it is, at leaft in 
fuch experiments, near about the fame with 
what would be the perpendicular preffure of a 
cylinder of water, reaching from the fame 
orifice G (or fome part of it) to the top of 
the water, may be gathered from hence, that 
the furface of the oil in the longer leg will 
be a little higher than that of the external wa
ter, as (by reafon of the often mentioned 
comparative levity of the oil) it would be, 
if we fuppofe, that a pipe of glafs of the 

5 S fame.

fome others, but 
himfelf queftion) 
he has ftarted, 

to occafion fome 
of Hydroftaticks;    

 



Hydrostatical Paradoxes,
angle with the fuperficies of the water AB; 
though by this means the fhorter and immerfed 
leg, F G, will in fituation fometimes re- 
fpeift the bottom, and fometimes the top of 
the glafs; yet in all thefe oblique fituations 
of this leg, and the immerfed orafice of it, 
G, the oblique preffure of the water will fo 
much depend upon the height of the furface 
of the liquor above the orifice, and fo much 
conform to the obfervations already delivered, 
that you fhall ftill fee the furface of the oil 
I K, in the longer pipe, to be a little, and 
but a little fuperiour to that of the external 
water, A B, and fo the equilibrium betwixt 
the liquor, or liquors, within the fiphon, and 
the water without it, will even in this cafe 
alfo be maintained.
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fame b6re,and reaching to the top of the water, 
being fitted to the orifice of the horizontal 
leg (as in the annexed figure the cylinder, 
G H) were filled with water.

And, to make out the latter part of our 
propofition, we need add no more, than that, 
if you plunge the fiphon deeper into the wa
ter, you ffiall find the oil, by the lateral 
preffure of the water, driven by degrees 
quite out of the fhorter leg into the longer : 
and if you thruft it yer deeper, you may ob
ferve, that the longer leg will admit a cylinder 
of water, upon which that of oil will fwim ; 
the whole oil alone being unable to counter
balance the lateral preffure of the water at fo 
great a depth.

By which laft circumftance, it appears, 
that water has alfo a lateral preffure againft 
water itfelf, and that increafed according to 
its depth ; fince otherwife the external water 
could not impel that in the horizontal leg of 
the fiphon into the perpendicular leg, 
though, to do fo, it muft furmount the weight 
or refiftance of the whole cylinder of oil, that 
muft be here violently raifed in the faid per
pendicular leg.

But if you gently raife the fiphon again, 
the lateral preffure of the water againft the 
immerfed orifice being diminiffied, (accord
ing as the diftance of that orifice G from the 
horizontal furface, A B, comes to be leffen- 
ed,) the prevalent oil will drive out the wa
ter, firft out of the longer leg, and then out 
of the ffiorter, and will at length flow out in 
drops at the immerfed orifice, and thence 
emerge to the top of the water.

Besides, when the oil in the fiphon does 
juft counterbalance the external water, if you 
keep the ffiorter leg parallel to the furface of 
the water, and move the orifice of it this j 
way or that way, and place it nearer or fur
ther off from the middle or from the fides of 
the glafs, (provided you keep it always at 
the fame depth under the water) you will find 
the oil in the longer leg to continue (as to 
fenfe) at the fame height. Whence we may 
learn (what I have not yet found mentioned 
by any writer) that, even in the midft of the 
water, we may fuppofe a pillar of water, of 
a bafis equal to the fide of an immerfed body, 
(and reaching to the loweft part of it;) and 
that, though this imaginary aqueous pillar, 
fuch as in our figure G H, be not included in 
any folid body, or ftable fuperficies ; never- 
thelefs its lower parts will have a lateral 
preffure tending outwards, againft the imagi- 
i.ary fides, from the weight of the water, that 
is above thefe fubjacent and lateral parts ; and 
will have that preffure increafed proportion- 
ably to the height to which the imaginary 
pillar reaches above them. Which obferva- 
lion, being duly noted and applied, may be 
of no mean ufe in the explication of divers 
hydroftatical pbtenomena.

And laftly, if, inftead of holding E F, the 
longer leg of our fiphon, perpendicular, (and 
confequently the ffiorief parallel to the ho
rizon,) you varioufly incline the former, fo as 
to bring ic to make an obtufe or an acute

Scholium.
REMEMBRING on this occafion an 

experiment, v/hich, though it do not fhew 
what the precife quantity of lateral preffure 
is, that the lower parts of the fluid may fuf- 
tain from the more elevated ; yet it may con
firm the foregoing paradox, and by its phtc- 
nomena afford fome hints, thac may render it 
not unacceptable ; I fhall fubjoin it, as 1 fet 
it down not long after I devifed it.

In the firft place then, there was made a 
glafs bubble with a flender neck j and (in a 
word) of the figure expreffed in the annexed ^IV; 
fcheme : this bubble I caufed to be fo poifed, 
that, though it would float upon the water, 
yet the addition of a weight fmall enough 
would fuffice to make it fink.

Th IS done, I provided a very large wide
mouthed glafs, and caufed to be fitted to it, 
as exadlly as I could, a ftopple of cork, 
which being fttong'y thruft in, would not 
eafily be lifted up. In the middle of this 
cork there was burned, with a heated inftru
ment, a round hole; through which was 
thruft a long (lender pipe of glafs j fo thac the 
lower end of it was a pretty way beneath the 
cork, and the upper part of it was, as near 
as could be, at right angles with the upper 
part of the faid cork. And in another part 
of the ftopple, near the edge, there was 
made another round hole, into which was 
likewife thruft another fmall pipe ; whofe 
lower part reached alfo a pretty way beneath 
the cork, but its upper part was but about 
two or three inches high ; and the orifice of 
this upper part was carefully clofed with a 
ftopple and cement. Then the glafs-veffel 
being filled with water, and the poifed 
bubble being made to float upon ir, the 
ftopple or cover of the great glafs-veffel was 
put on, and made faft with a clofe cement, 
that nothing might get in or out of the 
veffd, but at the long flender pipe j which 
was faftned into the cork (as was alfo the 
ffiorter pipe) not only by its own fitnefs to 
the hole it paffed through, but by a fufficient 
quantity of the fame cement, carefully ap
plied to ftop all crevices.

The inftrument thus prepared, (and in
clined this or that way, till the floating 
bubble was at a good diftance from that end 
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made out by New Experiments. 
of the long pipe, which reached a pretty way 
downwards beneath the furface of the water,) 
we began to pour in fome of that liquor at 
the open orifice of the pipe E F ; and, the 
mouth of the veffel being exaftly ftopped, the 
water, for want of another place to receive it, 
alcended into the pipe, through which it had 
fallen before. And, if I held my hand, when 
the water I had poured in was able to reach 
but to a fmall height in the cylinder, as for 
inftance, to the fuperficies J ; the bubble X 
would yet continue floating. But, if I conti
nued pouring, till the water in the pipe had at
tained a confiderableheightabove thefurfaceof 
that in the veffel, as if it reached to K ; then the 
bubble X would prefently fink to the bottom 
of the veffel, and there continue, as long as 
the water continued at fo great a height in the 
pipe EF.

This experiment will not only teach us, 
that the upper parts of the water gravitate 
upon thofe, that are under them, but (which 

’ is the thing we are now to confirm) that in a 
veffel, that is full, all the lower parts are 
prciled by the upper, though thefe lower be 
not diretlly beneath the upper, but afide of 
them, and perhaps at a good diftance from 
the line, in which they direftly prefs thefe 
things, I fty, may be made out by our expe
riment. For the addition of the cylinder of 
water K J, in the pipe E F, makes the bubble 
X fubfide; as the force or preffure of any 
other heavy body upon the water in the veffel 
would do. And fince (as may be gathered 
from the reafon formerly given, in the proof 
of the fecond paradox, of the finking of 
poifed bubbles) the included air in our bubble 
was notably comprefled ; it will follow, that 
the cylinder of water KI did prefs the fubja
cent water in the veffel: for, without fo do
ing, it could not be able to comprefs the air 
in the bubble. And fince the faid bubble 
did not fwim direftly under, or near the pipe 
E F, but at one fide of it, and at a pretty 
diftance from it, nay, and floated above the 
lower orifice F of the pipe ; it is evident, that 
that aqueous cylinder J K does not only prefs 
upon the water, or other bodies, that are di- 
redlly under it; but upon thofe alfo, ’that are 
laterally fituated in refpeft of it, provided 
they be inferiour to it.

And, according to this doftrine, we may 
conceive, that every aflignable part of the 
fides of the veffel does fuftain a preffure, in
creafed by the increafe of that part’s depth 
under water, and according to the largenefs 
of the faid part. And therefore, if any part 
were fo weak, as that it would be eafily 
beaten out, or broken by a weight equal to 
the cylinder I K, (making always a due abate- 
men for the obliquity of the preffure) it 
would not be fit to be a part of our veffel : 
nay, the cork itfelf, though it be above the 
furface of the water in the veffel ; yet, be
caufe the water in the pipe is higher than it, 
each of its parts refifts a confiderable preffure, 
proportionate to its particular bignefs, and 
to the height of the water in the pipe. And 
therefore, if the cork be not well ftopped in.
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it may be lifted up by the preflhre of the wa
ter in the pipe, if that be filled to a good 
height. And if the cement be not good and 
clofe, the water will (not without noife) 
make itfelf a paflage through it. And if the 
ftopple G, of the ihorter pipe G H, (which is 
placed there likewife to illuftrate the prefent 
conjecture) do not firmly clofe the orifice of 
it, it may be forced out, not without violence 
and noife. And, for further fatisfaftion, if, 
inftead of the ftopple G, you clofe the orifice 
with your finger, you lhall find it prefled up
wards as ftrongly, as it would be prefled 
downwards by the weight of a cylinder of 
water of the breadth of the pipe, and of a 
not inconfiderable height, (for it is not eafy 
to determine precifely, what height:) fo that 
(to be Ihort) in the fluid body we made our 
trial with, the preflure of the fuperiour parts 
was communicated, not only to thofe, that 
were placed direftly under them, but even to 
thofe, that were but obliquely fo, and at a 
diftance from them.

I Had forgot to confirm, that it was the 
prelTure of the fuperiour parts of the water, 
that made our floating bubble fink, by fuch 
another circumftance, as I took notice of in 
fome of the former experiments ; viz. that, 
when it lay quietly at the bottom of the velTtl, 
if, by inclining the inftrument, we poured off 
as much of the water in the pipe E F,‘ as fuf- 
ficed competently to diminifh its heightabove 
the water in the velTel ABCD, the air in the 
bubble, finding its former preffure alleviated, 
would prefently expand itfelf, and make the 
bubble emerge. And to Ihow, that the very 
oblique prelTure, which the bubble fuftained 
from the water in the pipe, was not over
much differing from that, which it would 
have fuftained from an external force, or from 
the weight of water placed direftly over it; I 
caufed two fuch bubbles to be poifed, and 
having put each of them into a long cylindri
cal glafs, open above, and filled with w'ater, 
upon which it flqated, if we thruft ir down a 
little way, it would (agreeably towhat hath 
been above related) afeend again : fo that wc^'^ ,
we were forced to thruft it down to a good 
depth, before the prelTure of the incumbentraJex. 
water was great enough to make it fubfide.

And, perhaps, it will not be impertinent 
to take notice, before we conclude, how the 
preffure of fuch differing fluids, as air and 
water, may be communicated to one another. 
For having fometimes forborn to fill the 
veffel ABCD quite full of water, fo that, 
when the cork was fitted to it, there remained 
in it a pretty quantity of air, fas between the 
furface L M, and the cork ) neverthelefs, if 
the ftopple or cork were very clofely put in, 
the preffure of the water, that was afterwards 
poured into the pipe E F, from J to K, would 
make the bubble fink little otherwife, for 
aught I took notice of, than if the veffel had 
been perfeftly filled with water; the air, 
fabove LMjthat was both imprifoned and 
compreffed, communicating the preffure it 
received to the water contiguous to it.
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Hydrostatical Paradoxes^
the removal of my finger, the external water 
did firft drive away the oil, that was in L M, 
that part of the crooked pipe which was pa
rallel to the horizon ; then it deprefled the 
fame oil to the bottom of the fliorter leg, thac 
is, from M to N: and laftly, ipimpelled it 
all up into the longer leg NPO, to what 
height I thought fit. So that the oil was preffed 
by the water, both laterally, downwards, and 
upwards: the caufes of which are eafily de
ducible from the dodrine already delivered.
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PARADOX VIII.
That water may be made as well to deprefs a 

body lighter than itfelf, as to buoy it up.

HO W ftrange foever this may feem to 
thofe, that are prepoffeffed with the 
vulgar notions about gravity and levity ; it 

need not be marvelled at by thofe, that have 
confidered, what has been already delivered. 
For fince, in fluid bodies, the upper parts 
prefs upon the lower, and upon other bodies, 
that lie beneath them : and fince, when’a 
body is unequally preffed by others, whether 
lighter, or heavier than itfelf, it muft necelfa- 
rily be thruft out of that place, where it is 
more preffed, to that, where it is lefs preffed ; 
if that a parcel of oil be, by a contrivance, fo 
expofed to the water, as that the water preffes 
againft its upper fuperficies, and not againft 
the undermoft, or lateral parts of it; if we 
fuppofe, that there is nothing (whofe preffure 
is not inferiour to that of the water) to hinder 
its defcent, (fuppofing, withal, that the oil 
and water cannot pafs by one another ; for 
which caufe we make ufe of a flender pipe ;) 
the oil muft neceffarily give way downwards, 
and confequently be depreffed, and not 
buoyed up. This is eafily exemplified by 
the following experiment;

Take a flender glafs fiphon EFGH, of 
Tig. XV. the bore we have often mentioned, whofe 

fliorter leg G H may be about three or four 
inches long, and as parallel, as the artificer 
can make ir, to the longer E F ; dip the 
fliorter leg in oil of turpentine, till the oil 
quite fill the fhorter leg, and reach to an 
equal height in the longer, as from F to J. 
Then, flopping the orifice E of the longer 
leg with your finger, and immerfing the r^- 
pleniflied part of the fiphon about an inch 
under water, you fliall perceive, that, as you 
thruft it lower and lower, upon the removal 
of your finger, the oil in the fliorter leg will 
be made to fink about an inch, or fomewhat 
more ; and as, afterwards, you thruft the pipe 
deeper, the oil in the fliorter leg will, by 
the weight of the incumbent water H K, be 
driven downward more and more, till it come 
to the very bottom of the fhorter leg ; whence, 
by continuing the immerfion, you may im
pel it into the longer. The caufe of which 
phienonienon I fuppofe to be already clearly 
enough affigned, to make it needlefs to add 
any thing here about it.

It remains, that, before I proceed to 
XVt propofition, I add ; that, to ex

emplify at once three paradoxes, (both this, 
and the next foregoing, and the fecond,) I 
caufed to be made a flender glafs-pipe, of the 
figure exprefihd in the annexed fcheme, and 
having, by the lower orifice L, fucked into 
it as much oil of turpentine, as reached, in 
the longeft leg N O, as high as the top of the 
other part of the glafs ; (namely, to the part 
P, in the fame level with the orifice L ;) I 
firft ftopped the upper orifice of it, O, with 
my finger. And then, thrufting it as be
fore under water to a convenient depth, upon

PARADOX IX.
That, •whatever is faid of pofitive levity, a 

parcel of oil lighter than water, may be kept 
in water without afcending in it.

TO make out what I have to reprefenc 
about this paradox the more intelligible, 

the beft way perhaps will be to fet down the 
confiderations, that induced me to judge the 
thing it pretends to feafible. And in order 
to this, it would be expedient to confider, v/hy 
it is, that a body lighter infpecie than water, 
being placed never fo much beneath the fuper
ficies of that liquor, will-rather emerge to the 
top, than fink to the bottom of it; if we 
had not already confidered that problem in 
the explication of the third paradox. But 
being now allowed to apply to our prefent 
purpofe what hath been there delivered, I 
lhall forthwith fubjoin, that it was eafy e- 
nough for me to col left from hence, that the 
reafon, why it feems not poflible, that a parcel 
of oil lighter than water Ihould without vio
lence be kept from emerging to the top of ir, 
being this. That fince the furface of a vef el 
full of Jlanding water is (phyfically fpeaking) 
horizontal, the water, that prefjes againft the 
lower part of the immerfed body, muft needs be 
deeper than that, which prejfes againft the upper: 
If I could fo order the matter, that the wa
ter, that leans upon the upper part of the 
body fhould, by being higher than the level 
of the reft of the water, have a height great 
enough to balance that, which prefles againft 
the lower, (and the bodies not fhift places, by 
pafling one by the other) the oil might be 
kept fufpended betwixt two parcels of water.

To reduce this to praftice, I took the fol
lowing courfe ; having fucked into a flender 
pipe (fuch as that imployed about the firft 
experiment) about an inch of water, and kept 
ix fufpended there, by flopping the orifice of 
the pipe ; I thruft the lower part of the pipe 
about two inches beneath the furface of fome 
oil of turpentine (which, to make the effeft 
the clearer, I fometimes tinge deeply with 
copper :) then removing my finger, the oil 
being prelTed againft the immerfed orifice 
with a greater force, than the weight of fo 
little fufpended water could refift, that oil 
was impelled into the lower part of the pipe 
16 the height of near an inch ; and then again 
I ftopped the upper orifice of the pipe with 
my finger, and thereby keeping both the 
liquors fufpended in it, I thruft the pipe into 
a glafs full of water, three or four inches be
neath the furface of it; and then (for the 
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reafon juft now given) the water, upon the 
removal of my finger, will prefs in at the lower 
orifice of the pipe, and impel up the oil, till 
they come to fuch a ftation, as that expreffed 

/y^.XVn.in the annexed fcheme: where P Q is the wa
ter, newly.impelled up into the pipe, Q R 
is the oil, and R S the water, that was at firft 
fucked into the pipe. For in this ftation 
thefe three liquors do altogether as much gra
vitate upon the part P, as the incumbent wa
ter alone does upon the other parts of the 
imaginary fuperficies G H ; and yet the oil, 
R Q, does not afeend, becaufe the diffluence 
of the water, R S, being hindered by the 
fides of the pipe, its fuperficies, T S, is 
higher than A D, the fuperficies of the reft 
of the water ; by which means the incum
bent water may be brought to have upon the 
upper part R of the oleous cylinder, as 
great a preffure as that of the water, that en
deavours to impel upwards the lower part Q 
of the fame fufpended cylinder of oil.

PARADOX X.
the caufe of the afeenfion of water in fi- 

phons, and of its flowing through them, may 
he explicated without having a recourfe to 
nature's abborrency of a vacuum.

Both philofophers and mathematicians 
having too generally confeft themfelves 

reduced to fly to a fugd vacui^ for an account 
of the caufe of the running of water, and 
other liquors through fiphons: and even 
thofe moderns, that admit a vacuum, having 
fas far as I have met with) either left the 
phtenomenon unexplicated, or endeavoured 
to explain it by difputable notions : I think 
the curious much obliged to Monfieur Pafcali 
for having ingenioufly endeavoured to fhew, 
that this difficult problem need not reduce us 
to have recourfe to a fuga vacui. And indeed 
his explication of the motion of-water in fi
phons, feems to me fo confonant to hydro- 
rtatical principle-s that I think it not neceffa
ry to alter any thing in ic. But as for the ex
periment he propounds to juftify his ratioci
nation, I fear his readers will fcarce be much 
invited to attempt it. For, befides that it 
requires a great quantity of quickfilver, and 
a new kind of fiphon, fifteen or twenty foot 
long i the veffels of quickfilver muft bo 
placed fix or feven yards under water, that 
IS, atfo great a depth, that I doubt whether 
men, that are not divers, will be able con
veniently to obferve the progrefs of the trial. 

Wherefore we will fubftitute a way, 
which may be tried in a glafs tube, not two 
foot deep, by the help of another peculiarly 
contrived glafs, to be prepared by a fkilful 
hand. Provide then a glafs tube ABCD, 
of a good widenefs, and half a yard or more 
in depth ; provide alfo a fiphon of two legs, 
F K, and, K G, whereunto is joined (at the 

r;^, upper part of the fiphon) a pipe E K, in 
XVIII. fuch manner, as that the cavity of the pipe 

communicates with the cavities of the fiphon :

^s-
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would runout at F and G. To each of the 
two legs of this hew fiphon muft be tied 
with a ftringa pipe of glafs, I and H, fealed 
atone end, and open at the other ; at which 
it admits a good part of the leg of the fi
phon to which it is faftned, and which leg 
muft reach a pretty way beneath the; furface 
of the water, wherewith the faid, pipe is to 
be almoft filled. But as one of thefe legs is 
longer than the other, fo the furface of the 
water in the fufpended pipe I, that is faftned 
to the Ihorter leg K F, muft be higher (thac 
is, nearer to K or A B) than the furface of 
the water in the pipe H, fufpended from the 

. longer leg K G i that (according to what is 
uiual in fiphons) the water may run from a 
higher vcflel to a lower.

All things being thus provided*, and the 
pipe E K being held, dr otherwife made faft?, 
that it may not be moved ; you muft gently 
pour oil of turpentine into the tube ABCD, 
(which, if you have not much oil, you may 
beforehand fill with water, till the liquor 
reach near the bottom of the fufpended pipes, 
as to the fuperficies X Y) till it reach higner 
than the top of the fiphon F K G, (whofe 
orifice E you may, if you pleafe, in the 
mean time clofe with your finger, or other- 
wife, and afterwards unftop) and then the 
oil prefling upon the water, will make it af
eend into the legs of the fiphon ; and pafs 
through it, out of the uppermoft veffel J, 
into the lowernioft H i and if the veffel J, 
were fupplied with water, the courfe of tbe 
water through the fiphon would continue 
longer,^ than here (by reafon of the paucity 
of water) it can do.

Now in this experiment we manifeftly fee 
the water niade to take its courfe through the 
legs of a fiphon from a higher veffel into a 
lower ; and yet the top of the fiphon being 
perforated at K, the air has free accefs to 
each of the legs of it, through-the hollow 
pipe E K, which communicates with them 
both. So that, in our cafe, (where there is 
no danger of a vacuum, though the water 
fliould not run through the fiphon) the fear of 
a vacuum cannot with any fliew of reafon be 
pretended to be the caufe of its running. 
Wherefore we muft feek out fome other.

And it will not be very difficult to find, 
that it is partly the preffure of the oil, and 
partly the contriv^ance and fituation of the 
veffels i if we will but confider the matter 
fomewhat more attentively. For the oil, that 
reaches much higher than K, and confe
quently than the legs of the fiphon, preffes 
upon the furface of the external water, in 
each of the fufpended pipes I and H. I 
fay the external water, becaufe the oil float
ing upon the water, and the orifices of both 
the legs F and G, being immerfed under 
the water, the oil has no accefs to the ca
vity of either of thofe legs. Wherefore, 
fince the oil gravitates upon the water with
out the legs, and not upon that withinthem, 
and fince its height above the water is great 

fo that if you‘fhould pour in water at E, it enough to prefs up the water into the cavity 
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Hydrostatical Paradoxes,
out of that leg, and not out of the other. And 
the preffure of the external air being able to 
raife water (as we find by fucking pumps) 
to a far greater height, than that of the 
fliorter leg of the fiphon j the efflux will con
tinue, for the fame reafon, till thetxhauftion 
of the water, or fome other circumftance, 
alter the cafe. Bur, if the legs of the fiphon 
fliould exceed thirty four or thirty five foot 
of perpendicular altitude, the water would 
not flow through it j the preffure of the ex- In tht 
ternaj air being unable (as has been elfe- 
where declared) to raife water to fuch 
height. And if a hole being made at the„-^^j^_ 
top of a fiphon, that hole fliould be unftop
ped, while the water is running, the courfe 
of it would prefently ceafe. For, in that 
cafe, the air would gravitate upon the water, 
as well within as without the cavity of the 
fiphon ; and fo the water in each leg would, 
by its own weight, fall back into the veffel 
belonging to it.

But becaufe this laft circumftance, though 
clearly deducible from hydroftatical principles 
and experiments, has not, that I know of, 
been verified by particular trials, I caufed 
two fiphons to be made, the one of tin, the 
other of glafs; each of which had, at the 
upper part of the flexure, a fmall round hole 
or locket, which I could ftop and unftop, at 
pleafure, with the pulp of my finger. So 
that, when the water was running through, 
the fiphon, in cafe I removed my finger, the 
water would prefently fall, partly into one of 
the fubjacent veffels, and partly into the 
other. And if the legs of the fiphon were 
fo unequal in length, that the water in the 
one had a far greater height (or depth) than 
in the other; there feemed to be, when the 
liquor began to take its courfe through the 
fiphon, fome light preffure from the external 
air upon the finger, wherewith I ftopped the 
orifice of the focket made at the flexure.

And on this occafion I will add, what-1 
have more than once tried ; to lhew, at how 
very minute a paffage the preffure of the ex
ternal Air may be communicated, to bodies 
fitted to receive it. For, having for this ' 
purpofe ftopped the orifice of one of the a- 
bove mentioned fiphons, (inftead of doing it 
with my finger) with a piece of oiled paper, 
carefully faftned with cement to the fides of 
the focket} 1 found, as I expedled, that though 
hereby the fiphon was fo well clofed, that the 
water ran freely through, yet, if I made a 
hole with the point of a needle, the air would 
at fo very little an orifice infinuate itfelf into 
the cavity of the fiphon, and, thereby gra
vitating as well within as without, make the 
water in the legs to fall down into the veffels. 
And though, if I held the point of the needle 
in the hole I made, and then caufed one to 
fuck at the longer leg; this fmall ftopple, 
without any other help from my hand, fuf- 
ficed to make the fiphon fit for ufe: yet if I 
removed the needle, the air would (not with
out fome noife) prefently get in at the hole, 
and put a final ftop to the courfs^of the water. 
Nor was I able to take out the needle, and 

put

43^
of the legs of the fiphon, and impel it as 
high as K, the water muft by that preffure be 
made to afeend.

And this raifing of the water happening 
at firft in both legs, (for the caufe is in both 
the fame) there will be a kind of conflict a- 
bout K betwixt the two afcending portions of 
water i and therefore we will now examine, 
which muft prevail.

And if we confider, that the preffure, 
fuftained by the two parcels of water in the 
fufpended pipes I and H, depends upon the 
height of the oil, that preffes upon them re- 
fpedtively i it may feem (at the firft view) 
that the water fhould be driven out of the 
lower veffel into the higher. For if we fup
pofe that part of the fhorter.leg, that is un- 
immerfed under water, to be fix inches long, 
and the unimmerfed part of the longer leg to 
be feven inches -, becaufe the furfacc of the 
water in the veffel I is an inch higher than 
that of the water in the veffel H, it will fol
low, that there is a greater preffure upon the 
water, whereinto the longer leg is dipped, 
by the weight of an inch of oil : fo that that 
liquor being an inch higher upon the fur
face of the water in the pipe H, than upon 
that in the pipe I, it feems, that the water ought 
rather to be impelled from H towards K, than 
from I towards K. i

But then we muft confider, that, though 
the defcent of the water in the leg G be 
fnore refifted than that in the other leg, by 
as much preffure as the weight of an inch of 
oil can amount to; yet being longer by an 
inch than the water in the leg F, it tends 
downwards more ftrongly by the weight of 
an inch of water, by which length it exceeds 
lhe water in the oppofite leg. So that an 
inch of water being {ceteris paribus) heavier 
than an inch of oil •, the water in the longer 
leg, notwithftanding tbe greater refiftance of 
the external oil, has a ftronger endeavour 
downwards, than has the water in the fhorter 
leg ; though the defcent of this be refifted 
but by a depth of oil lefs by an inch. So 
that all things computed, lhe motion muft 
be made towards that way,where the endeavour 
is moft forcible ; and confequently the courfe 
of the water muft be from the upper veffel, 
and the Ihorter leg into the longer leg, and 
fo into the lower veffel.

The application of thia to what happens 
in fiphons is obvious enough. For, when 
once the water is brought to run through a 
fiphon, the air (which is a fluid, and has 
fome gravity, and has no accefs into the ca
vity of the fiphon) muft neceffarily gravitate 
upon the water, whereinto the legs of the fi
phon are dipped, and not upon that, which is 
within the fiphon : and confequently, though 
the incumbent air have fomewhat a greater 
height upon the water in the lower veffel, 
than upon that in the upper ; yet the gravi
tation it thereby exercifes upon the former 
more than upon the latter, being very incon- 
fiderable, the water in the longer leg much 
preponderating (by reafon of its length) the 
water in the fhorter leg, the efflux muft be 
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put it in again fo nimbly, but that the air 
found time to get into the fiphon j and, till 
the hole were again ftopped, render it ufelefs, 
notwithftanding that the water was by fusion 
endeavoured to be fet a running.

PARADOX XI.
‘that a [olid body, as fonderd^s as any yet 

known^ though near the top of tbe waterit 
will Jink by its own weight; yet if it be 
placed at a greater depth than that of twenty 
times its own thicknefs, it will not Jink, if 
its defcent be not afftjled by tbe weight of the 
incumbent water.

Thi S paradox having never been (that I 
know of) propofed as yet by any, has 

feemed fo little credible to thofe to whom I 
have merntioned it, (without excepting ma
thematicians themfelves,) that I can fcarce 
hope it fliould be readily and generally re
ceived in this illuftrious company, upon lefs 
clear teftimony, than that of experience. 
Abd therefore, though, (if I miftake not) 
fome part of this propofition may be plaufibly 
deduced by the help of an inftrument inge- 
nioufly thought upon by Monfieur Pafcal; 
yet 1 fhall have recourfe to my own method 
for the making of it out, for thefe two rea
fons : the one, that a great part of the para
dox muft be explicated, as well as proved, 
by the doftrine already fettled in this paper • 
the other, that the experiment propofed by 
Monfieur Pafcal, being to be done in a deep 
river, and requiring a tube twenty foot long, 
whofe bottom muft be fitted with a brafs cy
linder, made with an exaftnefs, fcarce (if 
at all) to be hoped for from our workmen i 
if I fhould build any thing on this fo diffi
cult an experiment, (which himfelf doesnot 
affirm to have ever been aftually tried,) I fear 
moft men would rather rejeft the experiment 
as a chimerical thing, than receive for its 
fake a doftrine that appears to them very ex
travagant.

Let us then, to employ in this cafe alfo 
the method we have hitherto made ufe of, 
fill a glafs veffel, ABCD, almoft full of 

; only, in regard that there is a great 
depth of water requifite to fome circumftances 
of the experiment, this laft muft not be lb 
fliallow, as thofe hitherto employed : but a 
deep cylinder or tube, fealed at one end, 
whole depth muft be at leaft two or three 
foot, though its breadth need not be above 
two or three inches •, and, to keep it upright, 
it may be placed in a focket of metal, or wood, 
of a fize and weight convenient for fuch a 
purpofe. This glafs being thus fitted in wa
ter, let us fuppofe E F to be a round and flat 
piece of folid brafs, having about an inch in 
diameter, and a fourth, or fixth part of an 
inch in thicknefs. This cylinder, being im
merfed under water, till it be juft covered by 
the uppermoft furface of that liquor, and be
ing let go, muft neceffarily fall downwards 
in it; becaufe, if we fuppofe the imaginary
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fuperficies G H to pafs along the circle F, 
which is the lower part of the brafs body, 
that metal being infpecie far heavier than 
water, the brafs, that leans upon the part F, 
muft far more gravitate upon the f.id part F, 
than the incumbent water does upon any other 
part of the fuperficies G H; and, confe- 
quently, the fubjacent water at F will be 
thruft out of place by the dcfcending body. 
And becaufe that, in what part foever of the 
water, not exceeding nine times its thicknefs, 
meafured from the top of the water A C, the 
ponderous body E F fhall liappen to be •, 
there will be ftill, by reafon of tne fpecifick 
gravity of the metal, a greater preffure upon 
that part of the imaginary fuperficies, that 
paffes along the bottom of the body, on which 
the part F fhall happen to lean, than upon 
any other part of the fime imaginary fuper
ficies ; the brafs body would ftill defeend by 
virtue of its own weight, though it were not 
affifted by the weight of the water, that is 
over it. But let us fuppofe it to be placed 
under water on the defignable plane J K -, 
and let this plane, which (as all other imagi
nary planes) is, as well as the real furface of 
the water, to be conceived parallel to the 
horizon ; and let the depth, or diftance of 
this plane, from the uppermoft furface of the 
water, be (fomewhat) above nine times the 
thicknefs of the brafs body : 1 fay, that, in 
this cafe, the body would not defeend, if it 
were not preffed downwards by the weight of 
the water it has over ir. For, brafs being 
but about nine times * as heavy as water of 
an equal bulk to it, the body E F alone would 
prefs upon the part F, but as much as a cy
linder of water would, which, having an 
equal bafis, were eight of nine times as high, 
as the brafs is thick. But now, all the other 
parts of the imaginary furfaces I K being 
preffed upon by the incumbent water, which 
is as high above them, as the newly men
tioned cylinder of water would be •, there is 
no reafon, why the part F fliould be de
preffed, rather than any other part of the 
fuperficies J K : but becaufe it is true, which 
wc formerly taught, namely, that water re
tains its gravity in water ; and thac too, 
though a body, heavier in fpecie than if, be 
placed immediately under ic} ic will heceffa- 
rily happen, that in what part foever the folid 
body be placed, provided it be every way 
environed with the water, it muft, for 
the reafon newly given, be made to move 
downwards, partly by its own weight, and 
partly by that of the incumbent water j and 
muft continue to fink, till it come to the 
bottom, or fome other body, that hinders its 
farther defcent.

But in cafe the water above the folid body 
did not gravitate upon it, and thereby afli/t 
its ckfeent; or in cafe, that the incumbent 
wat* were, by fome artifice or other, fo re
moved, that none of the lateral water (if I 
may fo call it) could fucceed "in its place to 
lean upon the folid i then it will follow, from 

what
• The word, about, is added, becaufe indeed the author, as he elfewhere delivers, did, by exaft fcales, find 

brafs to weigh between eight and nine times as much as water ; but judged it needlefs to his prefent argument, and 
inconvenient, to take notice of the fraftion.
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So that, though you let go the ftring, (that 
held the body E F clofe to the reft of the in
ftrument) the faid body will not at all fink,, 
though there be nothing but water beneath ic 
to fupport it. .

And to manifeft, that it is only'-the pref
fure of the water* of a competent depth, thac 
keeps the fol id fufpended •, if you flowly life 
up the inftrument towards (X Y) the top of 
the water 5 you lhall find, that, though for a 
while theparts of the valve will continue united, 
as they were before ) yet, when once it is 
raifed fo near the furface, (as between the 
plane J Kand X Y) that the fingle weight of 
E F, upon the fubjacent part of the imagi
nary plane, that pafles by it, is greater than 
the preflure of the incumbent water upon other 
parts of the fame plane j that body, being no 
more fupported as formerly, will fall down, 
and the water will get into the pipe, and afeend 
therein to the level of the external water.

But if, when the valve is firft thruft un
der water, and before you let go the thread, 
that keeps its parts together, you thruft it 
down to a good depth, as to the fuperficies 
R S J then, though you Ihould hang a confi
derable weight, as L, to the valve E F, (as 
I am going to lhew you a trial with a mafly 
cylinder of ftone broader than the valve, and 
of divers inches in length) the furplyfage of 
prefliire on the other parts of the plane V W, 
(now in R S) over and above what the weight 
of the body E F, and that of the cylindrical 
ftone L to boot, can amount to, on that part 
of the furface, which is contiguous to the laid 
body E F, will be great enough to prefs fo 
hard againft the lower part of the valve, that 
its own weight, though aflifted with that of 
the ftone, will not be able to disjoin them.

Bt which (to note that by the way) you 
may fee, that though, when two flat and po
lilhed marbles are joined together, we find 
it is impolfible to fever them without force ; 
we need not have recourfe to a fuga vacui to 
explicate the caule of their cohefion, whilft 
they are environed by the air, which is a fluid 
not devoid of gravity, and reaehing above 
the marbles, no body knows how high.

And, to evince, that it is only fuch a 
prelTure of the water, as I have been decla
ring, that caufes the cohefion of the parts of 
the valve •, if you gently lift it up towards 
the top of the water, you will quickly find the 
brafs body E F drawn down by the ftone (L) 
that hangs at if, as you will perceive by 
the water’s getting in between the parts of the 
valve, and afcending into the pipe.

T o which I lhall only add, what you will 
quickly fee, that, in perfeft conformity to 
our doftrine, the prelTure of the body E F, 
upon the fubjacent water, being very much 
increafed by the weight of the ftone, that 
hangs at it, the valve needs not, as before, be 
lifted up above the plane J K, to overcome 
the refiftance of the water, being now enabled 
to do it, before it is raifed near fo high.
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what we have newly Ihown, that the folid 
would be kept fufpended. And in cafe it 
were placed much deeper in the water, as 
over-againft the point L, or M ; then, if we 
conceive the incumbent water to be removed, 
or fenced off from it, the prelTure of the folid 
alone upon the part F, of the imaginary fuper
ficies L M, being very much inferiour to that 
of the water upon the other parts of the fame 
furface, the part F would be ftrongly im
pelled upwards, by a force proportionate to 
the difference of thole two prelTures. And 
therefore, fince I have found by trials, pur
pofely made in fcales marvelloufly exaft, and 
with refined gold, (purer than, perhaps, any 
that was ever weighed in water) that gold, 
though much the ponderoufeft of bodies yet 
known in the world, is not full twenty times 
as heavy, as water of the fame bulk ; I kept 
within Compafs, (as well as employed a round 
number, as they call it) when I faid, that no 
body (yet known) how ponderous foever, will 
fubfide in water by its own weight alone, if 
it were fo placed under water, that the depth 
of the water did above twenty times exceed 
the height of the body •, (not to mention 
here, that, though gold and water being 
weighed in the air, their proportion is above 
nineteen to one, yet, in the water, gold does, 
as other finking bodies, lofe as ipuch of its 
weight, as that of an equal bulk of water a- 
mounts to.)

I Was faying juft now, that, in cafe tbe 
brazen body were placed low enough beneath 
the furface of the water, and kept from being 
deprefled by any incumbent water, it would 
be fupported by the fubjacent water. And 
this is that very thing, that 1 am now to 
lhew by an experiment.

Let then the brafs body E F be the 
cover of a brafs valve, (as in the annexed fi- 

XX. 0 and let the valve be faftened with 
lome ftrong and dole cement to a glafs pipe, 
O P, (open at both ends) and of a competent 
length and widenefs. For then the body EF, 
being the undermoft part of the inftrument, 
and not fticking to any other part of it, will 
fall by its own weight, if it be riot fupported. 
Now then, tying a thread to a button Q, 
(that is wont to be made in the middle of the 
doors of brals valves) you muft, by pulling 
that ftring ftreight and upwards, make the 
body E F Ihut the orifice of the valve as 
dole as you can ; (which is eafily and pre
fently done.) Then, thrufting the valve under 
water, to the depth of a foot, or more, the 
cement and the fides of the glafs OP, (which 
reaches far above the top of the water X Y) 
will keep the water from coming to bear upon 
the upper part of the body E F j and confe
quently, the imaginary furface VW, (that 
pafles by the lower part of the faid body) 
will, where it is contiguous thereunto, be 
preffed upon only by the proper weighiSof 
the body E F; but, in its other parts, by the 
much greater weight of the incumbent water.
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APPENDIX I.
Containing an anfwer to feven objections, pro

pofed by a late learned writer, to evince, 
that the upper parts of water prefs not upon 
the lowef.

After Ihad, this morning, made an 
end of reviewing the foregoing papers, 
there came into my hands fome queftions 

lately publilhed, among other things, by a 
very recent writer of Hydroftaticks, In 
one of which queftions, the learned author 
ftrongly defends the contrary to what has there 
been in fome places proved, and divers places 
fuppofed.

The author of thefe Erotemata afferts; 
that, in confiftent water, the upper parts do 
not gravitate, or prefs upon the lower.

And therefore, I think it will be neither 
ufelefs, nor improper, briefly to examine here 
the arguments he produces. Not ufelefs ; be
caufe the opinion he alferts both is, and has 
long been. Very generally received ; and be
caufe too it is of fo great importance, that 
many of the erroneous tenets and conclufions 
of thofe, that (whether profefledJy, or inci
dentally) treat of hydroftatical matters, are 
built upon it. And not improper ; becaufe 
our learned author feems to have done his 
reader the favour to fum up into one page all 
the arguments for his opinions, that are dif- 
perfedly to be found in his own, or other 
mens books. So that, in anfwering thefe, we 
may hope to do much towards a fatisfadlory 
decifion of fo important a controverfy. And, 
after what we have already delivered, our an
fwers will be fo feafonable, that they will not 
heed to be long \ the things they are built on 
having been already made out in the refpec- 
tive places, whereto the reader is referred.

Our author then maintains, that, in con
fiftent water, the fuperiour do not aftually 
prefs the inferiour parts, by the feven follow
ing arguments.

Object. I. Says he, Becaufe elfe tbe inferi
our parts of the water would be more denfe than 
the fuperiour, fince they would be coniprefted 
and condenfed by tbe weight of them.

jinf. But, if the corpufcles, whereof wa
ter confifts, be fuppofed to be perfeftly folid 
and hard, the inferiour corpufcles may be 
preffed upon by the weight of the fuperiour, 
without being compreffed, or condenfed by 
them J as it would happen, if diamond-duft 
were laid together in a tall heap : for, though 
the upper parts, being heavy and folid cor
pufcles, cannot be denied to lean, and prefs 
upon the lower ; yet thefe, by reafon of their 
adamantine hardnefs, would not be thereby 
compreffed. And it is poffible too, that the 
corpufcles of water, though not fo perfeftly 
hard, but that they may a little yield to an 
extreme force, be folid enough not to admit 
from fuch a weight, as that of the incumbent 
water, (at leaft in fuch fmall heights, as ob
fervations are wont to be made in,) any com
preffion great enough to be fenfible; as, be
fides fome trials I have formerly mentioned in

Vol. II.
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another place, thofe, made in the prefence of 
•this illuftrious company, feem fufficiently to 
argue ; viz, that water is not fenfibly com- 
preffible by an ordinary force. And I find 
not, by thofe, that make the objection, thac 
they ever took pains to try, whether, in deep 
places of the fea, the lower parts are nut 
htore condenfed than the upper; nor do I fee 
any abfurdity, that would follow from ad
mitting them to be fo.

Object. 2. Our author’s fecond argument 
is, Becaufe divers fiel not, under water, the 
weight of the water, that lies upon them.

Anf. But, for anfwer to this argument, I 
ffiall content myfelf to make a reference to 
the enfuing appendix, where this matter will 
bef confidered at large; and where, I hope, 
it will be made to appear, that the phenome
non may proceed, partly from the firm tex
ture of the diver’s body, and partly from the 
nature of that preffure, which is exerciftd 
againft bodies immerfed in fluids; which, in 
that cafe, (as to fenfe) preffes every where 
equally againft all the parts of the body ex
pofed to their aftion.

Object, 3. The third argument is, That 
even the fight eft herbs, growing at the bottom 
of tbe water, and /hooting up in it to a good 
height, are not cpprejfed, or laid by the incum
bent water.

Anf. But the anfwer to that is eafy, out 
of the foregoing doftrine. For the plants, we 
fpeak of, fuftain not the preffure of the water 
above them by their own ftrength, but by the 
help of the preffure.of water, that is beneath: 
which, being itfelf prefled by the water, that is 
(though not perpendicularly over it) fuperi
our to it, preffes them upwards fo forcibly, 
that, if they were not by their roots, or other- 
wife, faftened to the ground, they, being in 
fpecie lighter than water, would be buoyed 
up to the top of the water, and made to 
float j as we often fee that v/eeds do, which 
ftorms, or other accidents have torn from 
their native foil.

Object. 4. A Fourth objeftion is this; 
fhat a heavy body, tied to a ftring, and let 
down under water, is fupported, and * dr awn 
out with as much eafe, as it would be, if it had 
no water incumbent on it -, nay, with greater 
eafe, becaufe heavy bodies weigh lefs in water, 
than out of it.

Anf. But an account of this is eafy to be 
rendered out of our doftrine ; for, though 
the water incumbent on the heavy body do 
really endeavour to make it fink lower, yet 
that endeavour is rendered ineffeftual to that 
purpofe by the equal preffure of the water upon 
all the other parts of the imaginary furface, 
that is contiguous to the bottom of the im
merfed body. And that preffure upon the 
other parts of that fuppofed plane being equal, 
not only to the preffure of the pillar of water, 
but to that pillar, and to the weight of as 
much water, as the immerfed body fills the 
place of ; it muft needs follow, that not only 
the hand, that fuftains the body, ffiould not 
feel the weight of the incumbent water, but 
ffiould be able to lift up the body more eafily 
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in the water, than in the air. But, though the 
preffure of the water incumbent on the ftone 
cannot, for the reafon aftigned, be felt in the 
cafe propofed ; yet, if you remove that water, 
(as in the experiment brought for the proof of 
the laft paradox,) it will quickly appear by 
the preffure againft the lower part of the heavy 
body, and its inability to defeend by its own 
weight, when it is any thing deep under water; 
it will, I fay, quickly appear, by what will fol
low upon the abfence of the incumbent water, 
how great a preffure it exercifed upon the 
ftone, whilft it leaned on it.

Objeil. g. The fifth argument is propofed 
in thefe words ; Becaufe a bucket full of isiater 
is lighter in the water, than out of it; nor dots 
weigh more, when full within the water, than 
when empty out of it •, nay, it weighs lefs, for 
the reafon newly ajfigned, (in the fourth objec
tion :) therefore the water of the bucket, be
caufe it is within water, does not gravitate, 
nor, confequently, prefs downwards either the 
bucket, or the water under the buckets This is 
the grand and obvious experiment, upon which 
the fchools, and the generality of writers 
have very confidently built this axiom, ^at 
the elements do not gravitate in their proper 
place ; and particularly, that w’ater weighs 
not (as they fpeak) in its own element.

Anf. What they mean by proper, or natu
ral place, I fhall not ftand to examine ; nor 
to inquire, whether they can prove, that wa
ter, or any other fublunary body poflefles any 
place, but upon this account, that the caufe 
of gravity, or fome other movent, enables it 
to expel other contiguous bodies (that are lefs 
heavy, or lefs moved) out of the place they 

"poffeffed before i and gives it an inceffant 
tendency, or endeavour towards the lower- 
moft parts of the earth.

But, as to the example propofed, it is 
very eafy to give an account of it; for, fup
pofe ABCD to be a well, wherein, by the 
ftring E F, the bucket is fufpended under 
water, and has its bottom contiguous to the 
imaginary plane I K; if now we fuppofe the 
bucket to confift only of wood lighter than 
■water, it will not only not prefs upon the 
hand, that holds the rope at E, but will be 
buoyed up, till the upper parts of the bucket 
be above the top of the water i becaufe the 
wood, whereof the bucket is made, being 
lighter in fpecie than water, the preffure of 
the water in the bucket G, and the reft of the 
water incumbent on that, together with the 
weight of the bucket itfelf, muft neceffarily 
be unable to prefs the part H fo ftrongly, as 
the other parts of the imaginary plane I K 
are preffed by the weight of the meer water 
incumbent on them. But if, as it is ufual, 
the bucket confifts partly of wood, partly of 
iron ; the aggregate may often indeed be hea
vier than an equal bulk of water: but then 
the hand, that draws up the bucket by the 
rope FE, ought not, according to our doc
trine, to feel the weight of all the bucket, 
much lefs that of the water contained in ir. 
For though that aggregate of wood and iron, 
which we here call the bucket, be heavier than
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fo much water yet it tends not downwarc^^ 
with its whole weight, but only with that 
furplufage of weight, whereby it exceeds as 
much water, as is equal to it in bulk ; which 
furplufage is not wont to be very confiderable. 
And as for the water in the cavity G of the 
bucket, there is no reafon, why it fhould at 
all load the hand at E, though really the wa
ter, both in the bucket and over it, do tend 
downwards with their full weight; becaufe 
that the reft of the water LI, and M K, do 
full as ftrongly prefs upon the reft of the ima
ginary fuperficies I K, as the bucket and the 
incumbent water do upon the part 11; and 
confequently, the bottom of the bucket is 
every whit as ftrongly preffed upwards by 
the weight of the water upon all the other 

.parts of the plane I K, as it tends downwards 
by virtue of the weight of the incumbent wa
ter, that is partly in the bucket, and partly 
above it; and fo, thefe preffures balancing- 
one another, the hand, that draws the rope 
at E, has no more to lift up, than the fur- 
plul’age of weight, whereby the empty bucket 
exceeds the weight of as much water, as is 
equal in bulk (I fay not to the bucket, as it 
is a hollow inftrument, but) to the wood and 
iron, whereof the bucket confifts.

And becaufe this example of the lightnefs 
of filled buckets within the water has for fo 
many ages gained credit to, if it have not 
been the only ground of, the affertion, that 
water weighs not in its own element, or ia 
its proper place; I fhall add (though I can 
fcarce prefent it to fuch a company as this 
without fmiles) an experiment, that I made 
to convince thofe, that were, through unfkil- 
fulnefs or prejudice, indifpofed to admit the 
hydroftatical account I have been giving of 
the phaenomenon. I took then a round 
wooden box, which I fubftituted in the room 
of a bucket; and (having filled it with 
melted butter, into which, when it was con
gealed, fome fmall bits of lead were put, to 
make ita little heavier than fo much water,) 
I caufed a fmall ftring of twined filk to pafs 
through two fmall holes, made in the oppo
fite parts of the upper edge of the box, and 
to be fufpended at one end of the beam of a 
pair of goldfmiths fcales; and then putting 
it into a veffel full of water, till it was let 
down there, to what depth I pleafed, it ap
peared, that not only the leaft endeavour of 
my hand would either fupport it, or tranf- 
port to and fro in the water, or draw it up 
to the top of it; and this, whether the box 
were made uft of, or whether the butter and 
lead alone, without the box, were fufpended 
by the filken ftring; but (to evince, that it 
was not the ftrength of my hand, or the 
fmallnefs of the immerfed body, that kept me 
from feeling any confiderable refiftance) 1 caft 
fome grains into the fcale, that hung at the 
othhr end of the above mentioned b^ain, and 
prefently raifed the lead and butter to the fur
face of the water. So that, unlefs the fchool- 
men will fay, that the butter and lead Were 
in their own element, we muft be allowed to 
think, that the eafy fuftentation, and eleva
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tion of the box, did not proceed from hencci 
that thofe bodies weighed not, becaufe they 
were in their natural place. And yet in this 
cafe, the effeft is the fame with that, which 
happens, when a bucket is drawing out of a 
well. *

And, to manifeft that it was the preffure 
of the water againft the lower part of the fur
face of our fufpended body, that made it fo 
eafy to be fupported in the water, or raifed 
to the top of it; I lhall add, that though a 
few grains fufficed to bring the upper furface 
of the butter to the top of the water, yet 
afterwards there was a -confiderable weight 
requifite to raife more and more of its parts 
above the water’s furface; and a confider- 
abler yer, to lift the whole body quite out of 
the water. Which is very confonant to our 
doftrine. For, fuppofe the bucket to be at 
the part N, half in and half out of the water : 
the hand or counterpoifc, that fupports it in 
that pofture, muft have a far greater ftrength 
than needed to fuftain it, when it was quite 
under water i becaufe that now the imaginary 
plain P Q, palling by the bottom of the 
bucket, has on its other parts but a little 
depth of water, as from L to P, or M to Q^-, 
and confequently the bottom of the bucket, 
H, will fcarce be preffed upwards above half 
as ftrongly as when the bucket was quite un
der water. And if it be raifed to O, and 
confequently quite out of the water; that li
quor reaching no longer to the bottom of the 
buket, can no longer contribute to its fup- 
portation'; and therefore a weight not only 
equal, but fomewhat fuperiour to the full 
weight of the bucket, and all that it contains 
(being all fuppofed to be weighed in the air) 
will be neceffary to lift it clear out of the 
water.

But to dwell longer on this fubjeft cannot 
but be tedious to thofe, that have been any 
thing attentive to the former difcourfes. I 
proceed therefore to our author’s fixth argu
ment, which is,

Objeft. 6. That horfe-hairs^which are held to 
ie of the fame gravity with water, keep what
ever place is given them in that lipuor-, nor are 
depreffed by the weight of the fuper-incumbent 
water^

Anfw. Whether the matter of faft be ftrift. 
Jy and univerfally true, is fcarce worth the 
examining, efpecially fince we find the dif
ference in point of fpecifick gravity, betwixt 
moft horfe hairs, and moft waters, to be in
con fiderable enough. But the phtenomenon, 
fuppofing the truth of it, is very eafily expli
cable, according to the doftrine above de
livered. For fuppofing in the laft fcheme 
the body, R, to be bulk for bulk exaftly 
equiponderant to water; it is plain there is 
no reafon, W'hy that body fhould prefs the part 
S, of the imaginary fuperficies I K, either 
more or left than that part S would be prefled, 
if the body R being annihilated or removed, 
it were fucceeded by a parcel of water of 
juft the fame bulk and weight. And confe
quently, though all the water direftly above 
the folid R do really lean upon that body,
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and endeavour to deprefs it; yet that endear 
voLir being refifted by an equal and contrary 
endeavour, that proceeds (as we have been 
but too often fain to declare) from the pref
fure exerciled upon the other parts of the fu
perficies, I K, by the water incumbent on 
them ; the body R will be neither depreficd. 
nor raifed. And its cafe being the fame in 
what part of the water foever it be placed, 
provided it be perfedly environed with thac 
liquor j it muft keep in the water (which in 
this whole difcourfe we fuppofe to be homo
geneous as to gravity) the place you pleafe to 
give it.

And (to add that, on this occafion) though 
mathematicians have hitherto contented them
felves to prove, that in cafe a body could be 
found or provided, that were exactly equi
ponderant- to water, it would retain any affign- 
able place in it ; yet the curiofity we had, to 
give an experimental proof of this truth, at 
length produced fome glafs- bubbles, which 
fome gentlemen here prefent have not perhaps 
forgot, that were (by a dextrous hand we im
ployed about it) fo exquifitely poifed, as, to 
the wonder of the beholders, to retain the 
places given them, fometimes in the middle, 
fometimes near the top, and Ibmetimes near 
the bottom of the water (though that were 
homogeneous) for a great while, till feme 
change of confiftencs or gravity in the water, 
or fome of its parts, made the bubble rife or 
fall.

The .application of this to what has been 
objefted concerning horfe-hairs, being too 
eafy to need to be infifted on, there remains 
to be difpatched our author’s feventh and laft: 
argument, which is this:

Objeft. 7. ‘That, otherwife-i all the inferiour 
■parts of the water would be in perpetual motion^ 
and perpetually expelled by the fuperiour.

Anfw. But if, by the inferiour parts, he 
means fuch portions, as are of any confider^ 
able bulk ; the anfwer newly made to the laft 
objeftion (where we fhewed, that the body, 
R, would retain its place any where in the 
water, and confequently near the bottom) 
will fliew the invalidity of this objeftion. 
And unlefs we knew of what bignefs and 
fhape the corpufcles of water are, it would 
perliaps be to little purpofe to difpute, how 
far it may be granted, or may be true in the 
particles, that water is made up of. Only this 
I fhall add, that, whereas this learned author 
mentions it as an abfurdity, that the lower 
parts of water fhould be in perpetual motion; 
and Stevinus himfelf, in the beginning of his 
hydroftatical elements, feems to me to fpeak 
fomewhat inconfiderately of this matter ; and 
though, as 1 lately faid, I allow fuch fenfible 
bodies, as thofe, whofe gravity in water w’ri- 
ters are wont to difpute of, to be capable of le- 
taining their places in water, if they be iu 
fpecie equiponderant to it: yet I am fo far 
from thinking it abfurd, that the inferiour 
corpufcles of water fhould be perpetually in 
motion, that I fee not how otherwife they 
could conftitute a fluid body, that reftlcfs mo
tion of their parts being one of the gcneraleft 
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attributes of liquors ; and being, in water, 
though not immediately to be feen, yet to be 
feafily difeovered by its effefts: as, when fait, 
being caft into water, the aqueous parts, thac 
are contiguous to it, and confequently near 
to the bottom, do foon carry up many of the 
faline ones to the very top of the water; 
where, after a while, they are wont to dif
clofe themfelves in little floating grains of a 
cubical fhape.

But of this reftlefs motion of the parts of 
In the hi- liquors having profefTedly treated elfewhere 

already ; I ffiall add nothing at prefent, but 
f^mnefs ’’^'^her take notice of what our author fub

joins to the laft of his arguments, (as the 
grand thing which they fuppofe) in thefe 
words : Ratio porro, d priori, hujus fententiee 
videtur ejfe, quia res non dicitur gravitare, nifi 
quatenus habet infra fe corpus levins fe in fpecie. 
The erroneoufnefs of which conceit if I fliould 
now go about folemnly to evince, I as well 
fear it would be tedious, as I hope it will be 
needlefs to thofe, that have not forgot what 
may concern this fubjeft in the former part of 
the now at length finiffied difcourfe ; and e- 
fpecially where I mention thofe experiment", 
which ffiow, that neither a ftone, nor gold 
itfelf, when placed deep under water, would 
fink in it, if the fuperiour water, that gravi
tates on it, did not contribute to its depreffion.

APPENDIX II.
Concerning the reafon, why divers, and others:, 

who defeend to the bottom of the fea, are not 
cpprejfed by the weight of the incumbent wa
ter.

Amongst the difficulties, that belongto 
the Hydroftaticks, there is one, which 

is fo noble, and which does ftill fo much 
both exercife and pofe the wits of the curious, 
that perchance ic will not be unacceptable, 
if to the former experiments we add, by way 
of appendix, one, that may conduce to the 
folvingof this difficult problem; viz. why men, 
deep under water, feel no inconvenience by 
the prelTure of fo great a weight of water as 
they are placed under ?

The common anfwer of philofophers and 
other writers to this puzzling queftion is, 
that the elements do not gravitate in their 
own proper places ; and fo, water in particu
lar has no gravitation upon water, nor cor.'fe- 
quently upon bodies every way furrounded 
with water. But that this folution is not to 
be admitted, may be eafily gathered from our 
proofs of the firft paradox, and from divers 
other particulars, applicable to the fame pur
pofe, that may be met with in the foregoing 
papers.

A Famous writer, and, for aught I know, 
the rccenteft (except Monfieur Pafcal} that 
has treated of Hydroftaticks, having ren
dered this reafon of the phasnomenon :

\fhe fuperiour parts of (orjijient water fas 
he fpeaks) prefs not the inferiour, unlefs be
neath the inferiour there be a body lighter in 
fpecie than water; and therefore, fince a hu
man body is heavier in fpecie than water, it is
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not preffed by the incumbent water, becaufe this 
does not endeavour to be beneath a human body 
He fubjoins, contrary to his cuftom, this 
confident epiphonema, ^.i aliam caufam 
hufus rei ajfgnant, errant, Gf alios decipiunt.

But, by his favour, notwithftanding this 
confidence, I ffiall not fcruple to feek another 
reafon of the phaenomenon. For I have a- 
bundantly proved, thac (contrary to the afi- 
fertion on which his explication is built) the 
upper parts of water prefs againft the lower, 
whether a body heavier or lighter in fpecie 
than water be underneath the lower. And, 
the contrary of which being the 
in this controverfy, perhaps the matter may 
be fomewhat cleared, by mentioning here a 
diftindlion, which I fometimes make ufe of. 
I confider then a body may be faid to gravi
tate upon another body in two fenfes. For 
fometimes it aftually finks into, or gets be
neath the body, that was under ir, as a finking 
ftone gravitates upon water, and which I call 
prevalent, or fuccefsful gravitation; and fome
times it does not aftually, at leaft not vifibly 
defeend, but only exercifes its gravitation by 
preffing againft the fubjacent body that hin
ders its defcent: as when a woman carries a 
pail of water on her head, though the weight 
do not aftually get nearer the center of the 
earth; yet it aftually prefles with its whole gra
vity upon the woman’s head, and back, and 
other fubjacent parts, that hinder its aftual 
defcent. And, according to this doftrine, I 
cannot admit our author’s reafoning. that be
caufe a man’s body is bulk for bulk heavier 
than water, therefore the water does not en
deavour to place itfelf beneath it. For water, 
being a heavy body, derives from the caufe 
of its gravity (whatever that be) an inceflant 
endeavour towards the center of the earth j 
nor is there any reafon, why its happening to 
be incumbent on a body heavier in fpecie than 
itfelf, ffiould deftroy that endeavour. And 
therefore, though it may be faid, that the 
water does not endeavour to place itfelf be
neath a human body, becaufe indeed an inani
mate liquor cannot properly be faid to aft for 
this or any other end ; yet the water being a 
heavy body, tends continually towards the 
lower part of the earth ; and therefore will 
get beneath any body that is placed betwixt 
it and that, (without regard whether the in
feriour body be heavier or lighter* in fpecie 
than itfelf) as far as the degree of its gravity 
will enable it; nor would it ever reft, till it 
have reached the lowermoft parts of the 
earth, if the greater ponderoufnefs of the 
earth, and other heavy bodies, did not hinder, 
(not its endeavour downwards, nor its pref
fure upon fubjacent bodies, but only) its ac
tual defcent.

This learned author himfelf tells us, (as 
Ttvell as Stevinus, and others, that have writ
ten of the Hydroftaticks, unanimoufly teach) 
that if the bottom of a veflel be parallel to 
the horizon, the weight of water, that refts 
upon it, is equal to a pillar of water, having 
that bottom for its bafis, and for its height a 
perpendicular reaching thence to the upper
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made cut by New Experiments. . 
rnoft furface of the water. Nor is it reafon- 
able to conceive, that there will be any differ
ence in this preffure of the incumbent water, 
whether the bottom be of deal, that will fwim, 
or of box, that will fink in water; or, to fpeak 
more generally, whether it be of wood, in 
fttecie lighter than water, or of copper, or 
fome other metal, that is in fpecie heavier 
than it. And fince water, being not a folid 
body, but a fluid, confifts (as other fluidsj of 
innumerable corpufcles, that, though extreme
ly minute, have their own fixes and figures; 
and fince the preffure of water upon the bot
tom of a veffel is proportionate to its perpen
dicular height over the bottom ; it is mani
feft, that the upper corpufcles prefs the bot
tom as well as the lower; which fince,they 
cannot do immediately, they muft do by 
preffing the intermediate ones. And I have 
already ftiown (difeourfing one of the former 
paradoxes) that the fuperiour parts of water 
do not only prefs thofe, that are direftly under 
them, but communicate a preffure to thofe, 

. that are afide of them, "and at a diftance from 
them.

And if it be objefted, that water endea
vours to get beneath a bottom of glafs-veffcls, 
or other bodies heavier in fpecie than itfelf, 
becaufe under that bottom there is air, which 
is a lighter body in fpecie than water: I fay, 
that this is precarious ; for the indifputable 
gravity of the water is alone fufficient to 
make it always tend downwards, (though it 
cannot always move downwards) whatever 
body be beneath it. And who can affure the 
makers of this objeftion, that there are not 
beneath" even the bottom of rivers, or of the 
fea, (where yet they lay water is confiftent, 
and refts as in its own place) vaft fpaces re- 
pleniflied but with air, fumes, or fire, or 
iome other body lighter than water ? For, 
(not to mention, that the Cartefians take the 
earth we tread on, to be but a thin cruft of 
the terreftrial globe, whofe infide, as far as 
the center, is rcplenifhed with a fubtile fluid 
matter, like that whereof the fuh confifts ;) 
we know that in fome places, as particular
ly at a famous coal-mine in Scotland, there 
are great cavities, that reach a good way under 
that ground, that ferves there for a bottom to 
the fea: fo that, for aught thefe objeftors 
know, even according to their own doftrine, 
the water, even in the fea, may endeavour to 
get beneath a body heavier in fpecie than it
felf.

But, for my part, I cannot but think, 
that, to imagine the water knows, whether 
or no there be air or fome lighter body than 
itfelf beneath the body it leans on, and the 
fuperiour parts do accordingly exercife or fuf- 
pend their preffure upon the inferiour ; is to 
forget that it is a heavy liquor, and an inani
mate J?ody.

Another folution there is of this hydro
ftatical problem we have been difeourfing of, 
which I met with in a printed letter of Mon
fieur Des Cartes, in thefe terms : 

remember not what reafon 
it is, that Stevinus gives, why one feels not the
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•voeight of water, wlett one is under it: iut the 
true one is, that there can no more of water 
gravitate upon the body, that is in it, or under 
it, than as much water as could defeend in cafe 
that body left its place. Thus, for example, 
if there were a man in the barrel B, that 
fhould with his body fo ftop the hole A ,* as to 
hinder the water's getting out, he would feel 
upon himfelf the weight of the whole cylinder of 
water ABC, of which I fuppofe the bafis to 
be equal to the hole A ; forafmuch as if be 
funk down through the hole, all the cylinder of 
water would defeend too ; but if he be a litt le 
higher, as about B, fo that be does no longer 
hinder the water from running out at the hole 
K, be ought not tojeel any weight of the water 
which is over him, betwixt B and C ; becaufe 
if be fhould defeend toward A, that water would 
not defeend with him, but contrariwife a part 
of the water, which is beneath him towards A, 
of equal bulk to bis body, would afeend into its. 
place: fo that, inftead of feeling the water to 
prefs him from the top downward, he ought to 
feel, that it buoys him upward from tbe bottom j 
which by experience we fee.

Thus far this fubtile philolbpher ; for 
whofe ratiocinations though I am wont to have 
much refpeft, yet I muft take the liberty to 
confefs myfelf unfatisfied with this. For, ha
ving already fufficiently proved, that the up
per parts of water prefs the lower, and the 
bodies placed beneath them, whether fuch bo
dies be lighter in fpecie than water, or hea
vier; we have fubverted the foundation, upon 
which Monfieur Des Cartes'^ ingenious, though 
unfatisfaftory, explication is built. And yet 
I fliall add, ex abundant!, that fuppofing what 
he ftys, that, in cafe the folid B fhould de
feend towards A, the incumbent water would 
not defeend with it, but a part of the fabja- 
cent water, equal in bulk to the folid, would 
afeend, and fucceed in its room; yet that is 
but accidental, by reafon of the ftaunchnefs 
and fulnefs of the veffel. And though, in
deed, the fuperiour water cannot aftually de
feend upon the depreffion of the folid at B, 
if at the fame time, while that body defcends, 
an equal bulk of water fucceeds in its pla:e ; 
yet both the folid about C, and the waiter, 
that fucceeds it, do, in their turns, hinder 
the defcent of the fuperiour water ; which 
therefore muft gravitate upon which foever of 
the two it be, that aftually comes to be placed 
direftly under it,, if there be nothing before 
the difplacing of the folid capable to take 
away the natural gravity, upon whofe account 
the water over B and C does inceffiintly tend 
downwards. And though Monfieur Des Cartes 
does not fo clearly exprefs himfelf, whether 
he fuppofes the hole at A to be ftopped with 
fome other body, when the folid is placed 
about B; yet, becaufe he is wont to fpeak 
confiftently, I prefume he means, that, when 
the folid is removed to B, the hole at A is 
otherwife fufficiently ftopped ; I fay then, 
that the reafon, why the folid, which, whilft 
at A, fuftained a great preflure from the in
cumbent water, feels not the weight of it, 
when placed at B, is not that, which' Mon* 
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Hydrostatical Paradoxes,
fanguis, humory aut quodlibet denlqae memlrum 
luxaretury in alium locum concedat necejje ejjet : 
atqui locus ille non ejt extra corpus ; cum aqua 
unditpiaque atpuali prejlu circumfufa fit (quod 
•oero pars imuy per undecimam propcfitionem 
Hydrqfiaticorumy paulo validius premp.tur fupe- 
rioriy id hoc cafu nullius momenti eJt, quia tan- 
tula differentia partem nicllam fua fede dimo- 
vere poteft) neque item intra ipfum corpus con- 
cedity cum ijiic corpore omnia applet a fimt, unde 

fingula partes fingulis partibus aqualiter refi- 
fiunty namque aqua undiquaque eadem rations 
corpus totum circumftat. ^are cum locus is 
nec intra, nec extra corpus fit; abfurdunjy imo 
impoffibile fuerity partem ullam fuo loco emo- 
verCy ideoque nec corpus hie afficitur dolore* 

This folution of Stezinus I efteem pre
ferable by far to thofe, that are wont to be 
given of this difficult problem: but yet the 
phsenomenon feems to- me to have ftill fome
what in it of ftrange. It is true, that if the 
queftion were only that, which fome put, 
viz. Why the body of a diver, when it is 
near the bottom of the fea, is not prefled 
down by fo vaft a weight of water, as is in
cumbent on it ? it might be rationally an
fwered, That the weight of fo much water, as 
leans upon the body, is not fuftained by the 
force of the body itfelf, but by that of the 
water, which is under it. For, by the expe
riments and explications, we have annexed to 
fome of the foregoing paradoxes, it appears, 
that the fubjacent water, by its preflure up
wards, is able, not only to fupport the weight 
of the incumbent water, but fo far to exceed 
it, that it would not only fupport the immer
fed body, and the incumbent water, but buoy 
up the body, if it were never fo little lighter 
in fpecie than water. And as for what Ste- 
vinus infinuates, that, when the water preflls 
the body every way, that preflure is not felt, 
though it would be, in cafe it prefled upon 
fome parts, and not upon others ; I am of 
tbe fame ppinion too : and, to prove it, fhall 
not make ufe of the example he propofes, in 
the words immediately following thofe of his 
I juft now recited ■, ffor I doubt, that ex
ample is rather a fuppofition, than a tried 
thing',) but by an experiment, which may be 
eafily made, and has divers times been fo, 
in our pneumatical engine. For, though the 
air be a heavy fluid, and though, whilft it 
uniformly preffes the whole fuperficies of the 
body, we feel not the preffure of it } and 
though, for this reafon, you may lay the palm 
of your hand upon the open orifice of a fmall 
brafs cylinder, applied to the engine inftead 
of a receiver, without any hurt : yet when, 
by pumping, the air, that was before under 
the palm of your hand, is withdrawn, and
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fteuf Des Cartes gives, but this} That the 
folid being environed with water, the fubja
cent water does (as we have often had occafion 
to manifeft) prefs it upwards full as ftrongly, 
(and fomewhat more) as the weight of the 
incumbent water preffes it downwards j fo 
that a man’s body, inftead of finking, would 
be buoyed up, if, as it is a little heavier, it 
were a little lighter in fpecie than water. 
Whereas, when the folid was that alone, which 
covered and ftopped the hole, there was a 
manifeft reafon, why it Ihould be forcibly 
thruft downwards by the weight of the in
cumbent water B C. For, in that cafe, there 
was no water underneath it at A, to fupport 
the folid i and, by its preffure, to enable it 
to refift fo great a weight.

Ano this (to hint that upon the by) may, 
perchance, help us to gutfs at the reafon of 
what geographers relate of the lake j^fphal- 
tites in fudaay (in cafe the matter of fadf be 
true,) that this Dead Sea (as they alfo call it) 
will not fuffer any living creature to fink in it. 
For the body of a nran (and, for aught we 
know, of other animals) is not much heavier 
in fpecie than common frefli water. Now, if 
in this lake (that ftands, where Sodom and Go
morrah did, before thofe impious regions were 
deftroyed by fire from heaven,) we fuppofe, 
(which the nature of the foil, and the facred 
ftory makes probable enough,) that the water 
abounds with faline, or fulphurous corpufcles; 
(the former helping the latter to affociate with 
the water, as we fee in foap confifting of fait 
and oil, and in chymical mixtures of alcalis 
a^d brimftone difibluble in water ;) the liquor 
may have its gravity fo augmented, as to be
come heavier in fpecie than the body of an 
animal. For I have learned ofa light fwim- 
mer, that he could hardly begin to dive in 
fait water, though he eafily could in frelh. 
And it is not difficult to make a brine or lix
ivium (which are but folutions of fait in wa
ter) heavy enough to keep up an esg from 
finking. And not only barely by diflblving 
a metalline body in a faline menftruum, without 
otherwife thickening the liquor, 1 have brought 
folid pieces of amber itfelf to fwim upon it; 
but I have tried, that certain faline folutions, 
which I elfewhere mention, nay, and a diftilled 
liquor, (1 ufed deflegmed oil of vitriol) with
out any thing diffolved in it, would do the 
fame thing, by reafon of the numerous, 
though minute, corpufcles of fait and fulphur, 
that it abounds with.

There remains but one folution more of 
our hydroftatical problem, that I think worth 
mentioning, and that is given by the learned 
Stevinus in thefe words:

OMNI prefftty quo corpus dolors afficitur, 
pars aliqua corporis luxatur ; fed ifto preffit confequently can no longer help to fiipporr
nulla corporis pars luxatur ifto igitur preffu ■ your hand againft the preffure of the external 
corpus dolore nullo afficitur. Affumptio Jyllo- and incumbent air, the external air will lean
gifmi manifefta eft j nam fipars aliqua, ut caro, fo h^avy upon the back of your hand, th^T*' 

ydU 
• Ste'uinus Hydro fat. lib. 5. pag. 149. i
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ihfertum, cui dorfa incumbat komo Fcum ita fint, ab aqurt pondere ipfiitfidcate nulla pars carporikjuxari 
cum aqua, ut dictum eft, undiquaque eequaliter urgeat.

Si 'uere ejtis ojeritatem explorare libeat, eximito epiftomium, tumque tergum nulla n fultvm fu/iinebitar, ut in loci! 
cieieris, ideoque iftic tanto preffu affeietur. quantus tertio exemplo fecundee propofitionis hujus demonftratus eft : vid. quantum^ 
tftuit columna aquea, cujus bafis fit foramtn E, altitudo autens eadem quae aquee ipfi infidentis. Sluo extmplt propefitr 
^. erites manifefte declaratur.
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you will imagine,fome ponderous weight is laid 
upon it. And I remember, by fuch an expe
riment, I have not only had my hand put to 
much pain, but have had the back of it fo bent 
downward, as if ic were going to be broken.

But though fuch confiderations, as thefe, 
may much leffen the difficulty of our phseno- 
menon, whofe caufe is inquired into; yet ftill 
it feems fomewhat odd to me, that (fince it is 
evident from the nature of the thing, and by 
Stevinus’s confeffion, that there is a vaft pref
fure of water againft every part of the body, 
whofe endeavour tends inward,) fo exceeding! y 
forcible and preffure, (which thrufts, for in
ftance, the mufcles of the arms and thighs 
againft the bones, and fkin and flefli of the 
thorax againft the ribs,) Ihould not put the 
diver to any fenfible pain ; as I find not (by 
one that I examined) that it does; (though 
this man told me, he flayed a good while at 
the depth of betwixt eighty and one hundred 
foot under the fea-water, which is heavier 
than frefii water:) for, that which Slevinus'i 
explication will only fhow is, that there muft 
be no manifeft diflocation of the greater parts 
of the body ; whereas the bare comprefiion of 
two fmall parts, one againft another, is fuf
ficient to produce a fenfe of pain.

But it feems, the texture of the bodies of 
animals is better able to refift the preffure 
of an every w'ay ambient fluid, than, if we 
were not taught by experience, we fhould 
imagine. And therefore, to fatisfy thofe, 
that (fecluding thequeftion about theftnfeof 
pain)thinkitan abundantly fufficient argument, 
(to prove, that bodies immerfed under water, 
are not compreffed by it,) that divers are not 
oppreffed, and even cruflaed by lb vaft a load 
of water, (amounting, by Stevinui’s compu
tation, to many thoulands of pounds) as is in
cumbent on them : we will add, that though 
an experiment, propofed by Monfieur Pc^fcal 
to this purpofe, were Inch, that at firft fight 
I faid, that it would not fucceed, (and was not 
upon trial miftaken in my conjedture;) yet it 
gave me the occafion to make another, which 
will, I hope, fully make out the thing I de
figned it for.

The ingenious Monfieur Pafcal would 
petfuade his readers, that if into a glafs vef- 
iel, with luke-warm water in ir, you caft a 
fly ; and, by a rammer, forcibly prefs that 
water, you fhall not be able to kill, or hurt 
the fly. -Which, fays he, will live as well, 
and walk up and down as lively, in lukewarm 
water, as in the air. Bur, upon trial with a 
ftrong fly, the animal was (as we expefted) . 
prefently drowned, and fo made movelefs, by 
the lukewarm water. *

Wherefore we fubftituted another expe- 
riment, that we knew would not only fucceed, 
(as you will prefently fee it will do,) but teach 
us how great a preffure the included animal 
muft have been expofed to. We took then a 

XXlV. fomewhat flender cylindrical pipe of glafs, 
fealed at one end, and open at the other ; and 
to this we fitted a rammer, which (by the 
help of fome thongs of foft leather, that were 
carefully wound about it) did fo exaftly fill the
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pipe, that ic could not eafily be moved to and 
fro J and would fuffer neither water, nor air, 
to get by betv/ixt ic and the interna! furfice 
of the glafs. We alfo provided fome ffnall 
tadpoles (or Gyrini) about an inch long or 
lefs; which fort of animals we made choice of 
before any other, partly becaufe they could, ■ 
by reafon of their fmallnefs, fwim freely to 
and fro in fo little water as our pipe contain
ed i and partly becaufe thofe creatures, being 
as yet but in their infancy, were more tendvr, 
and confequently far more expofed to be in
jured by comprefiion, than other animals of 
the fame bulk, but come to their full age 
and growth, would be ; (as indeed fuch young 
tadpoles are fo foft and tender, thac they 
feem, in comparifon to the bigger fort of flies, 
to be but organized gelly.j One of thefe tad
poles being put into the water, and fome in
ches of air being left in fhe pipe, for ths ufe 
anon to be mentioned 5 the water and air, and 
confequently the tadpole, were by the intrufir.n 
of the plug or rammer, with as great a force, 
as a man was able to employ, violently com- 
preffed; and yet, though the tadpole feemed 
to be compreffed into a little lefs bulk than ic 
was of before, it fwam freely up and down 
the water, without forbearing fometimes to 
afeend to the very top, though the inftrument 
were held perpendicular to the horizon. Nor 
did ic clearly appear to us, that the little ani
mal was injured by this comprefiion; and moft 
manifeft it is, he was not crufhed co death, 
or fenfibly hurt by it.

And having repeated this experiment fe
veral times, and with tadpoles of differing 
ages ; we may, I prefume, fafely conclude, 
that the texture of animals is fo ftrong, that, 
though water be allowed to weigh upon water, 
yec a diver ought not to be oppreffed by it; 
fince, whether or no water weighs in water, 
it is manifeft, that in our experiment, the wa
ter, and confequently the tadpole, was very 
forcibly by an external agent compreffed be
twixt the violently condenfed air, and the 
rammer. And, by the notice we took of the 
quantity of air before the comprefiion began, 
and that to which it was reduced by compref
fion ; the moderateft eftimate we could fnake, 
was, that it was reduced into an eighth, or 
tenth part of its former fpace ; and fo (accord
ing to what we have elfewhere proved; the 
preffure, that was upon the air, (and confe
quently upon the water, and the included 
tadpole,) was as great, as that of a cylinder of 
water, ot above two hundred, if not three hun
dred foot high. And yet all this weight be
ing unable to opprefi, or fo much as mani- 
fcltly to hurt, the tender tadpole, (which a 
very fmall weight would fuffice to have 
crufhed, if it preffed only upon one part of 
it, and not upon the other ;) we may thence 
learn the truth of what we have been endeavour
ing to evince: That though water be allowed 
to prefs againft water, and all immerfed bo
dies; yet a diver may very well remain un- 
oppreffed at a great depth under water, as 
long as the preffure of it is uniform againft 
all the parts expofed thereunto.

A
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A Confirmation of the former * Account touching the 
late Earthquake near Oxford^ and the Concomi
tants thereof.

Firft printed in the Philofophical T*ranfa^ionsy N® Xi.
For /Ipril 2. 1666.

p. 179.

AS to the earthquake, your curiofity 
about it makes me forry, that, though

I think I was the firft, that gave no
tice of it to feveral of the virtuofi at Oxford; 
yet the account, that I can fend you about it, 
is not fo much of the thing itfelf, as of the 
changes of the air, that accompanied it. To 
inform you of which, I muft relate to you, 
that riding one evening fomewhat late, be
twixt Oxford and a lodging I have at a place 
four miles diftant from it, the weather having 
been for a pretty while frofty, I found the 
wind fo very cold, that it reduced me to put 
on fome defen fives againft it ; which I never 
fince, nor, if I forget not, all the foregoing 
part of the winter was obliged tb make ufe 
of. My unwillingnefs to ftay long in fo trou
blefome a cold, which continued very pier
cing, till I had got half way homeward, did 
put me upon galloping at no very lazy rate ; 
and yet, before I could get to my lodgings, 
I found the wind turned, and felt the rain 
falling : which, confidering the ftiortnels of 
the time, and that this accident was preceded 
by a fettled froft, was furprifing to me, and 
induced me to mention it at my return, as 
one of the greateft and fuddeneft alterations 
of air I had ever obferved. And what changes 
I found, have been taken notice of in the 
gravity of the atmofphere at the fame time, 
by that accurate obferver * Dr. Wallis, who 
then fufpefted nothing of what followed, as, I 
fuppofe, he has ere this told you himfelf. 
Soon after, by my guefs .about an hour, 
there was a manifeft trembling in the houfe, 
where I was, (which ftands high in compari
fon of Oxford j) but it was not there fo great, 
but that I, who chanced‘to have my thoughts

• See Num x. of Phil. Trati/aSioni, p. «66——171 : at the time of the printing whereof, this relation of Mr. 
Pi^le was not yet come to hand.

bufied enough on other matters than the wea
ther, fhould not have taken notice of it as 
an earthquake^ but have imputed, it to fome 
other catife, if one, that you know, whole 
hand is employed in this paper, and begins 
to be a diligent obferver of natural things, 
had not advertifed me of it, as being taken 
notice of by him, and the rell of the people 
of the houfe. And foon after there happened 
a brilk ftorm j whereupon I fent to make in^ 
quiry at a place called Brill, which ftanding 
upon a much higher ground, I fuppofed, 
might be more obnoxious to the effefts of the 
earthquake, (of which, had I had any fufpi
cion of it, my having formerly been in one 
near the Lacus Lemanus would have made 
me the more obfervant :) but the perfon I fent 
to, being difabled by ficknefs to come over to 
me, (which he promifed to do, as foon as he 
could) wrote me only a ticket, whofe fubftance 
was. That the earthquake was there much 
more confiderable, than where I lodged i 
and that, at a gentleman’s houfe, whom he^ 
names, (the moft noted perfon, it feems, o ; 
the neighbourhood) the houfe trembled verj • 
much, fo as to make the ftones manifeflly t< 
move to and fro in the parlour, to the grear** 
amazement and fright of all the family. The 
hill, whereon this Brill ftands, I have ob
ferved to be very well ftored with mineral 
fubftances of feveral kinds, and from thence 
I have been informed by others, that this 
earthquake reached a good many miles; but 
I have neither leifure, nor inclination, to en
tertain you with uncertain reports of the ex
tent and other circumftances; efpecially fince 
a little further time and inquiry may enable 
me to give you a better warranted account.

Some
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Some Observations and Directions about 
the BAROMETER.

Firft* printed in the Philofophical T^ranfa^ions^ N® xr. p. i8r. 
For xf^pril 2. 1666.

by the Thames fide, and the other at a place 
four miles thence, feated upon a rrioderate 
hill ; I found, by comparing two barofcopes, 
that I made, the one at Oxford, the other at 
Stanton St. John's, that,' though the former 
be very good, and have been noted for fuch, 
during fome years, and the latter was very 
carefully filled ; yet by reafon, thac in the 
higher place, the incumbent part of the at
mofphere muft be lighter than in the lower, 
there is almoft always between two and three 
eighths of an inch difference betv/ixt them. 
And having fometimesordered my fervants to 
take notice of the difparity, and divers times 
carefully obferved it myfelf, when I paffed 
to and fro between Oxford and Stanton, I ge
nerally found, that the Oxford barometer, and 
the other, did, as it v/ere, by common con
fent, rife and fall together fo, as that in the 
former the mercury was ufually 4 higher than 
in the latter.

Which obfervations may teach us, that the 
fubterraneous fteams, which afeend into the 
air, or the other caufes of the varying weight 
of the atmofphere, do many times, and at 
leaft in fome places uniformly enough af- 
fedl the air to a greater height than, till I 
had made this trial, I durft conclude.

But, as moft of the barometrical obferva
tions are fubjedf to exception, fo I Lund the 
formerly mentioned to be. For (to omit lef
fer variations) riding one evening from Oxford 
to Stanton, and having, before I took horfe, 
looked on the barofcope in the former of thefe 
two places, I was fomewhat furprifld to find 
at my coming to the latter, that in places no 
farther diftant, and notwithftanding the ftiort- 
nels of the time (which was but an hour and 
a half, if fo much) the barometer at Stanton 
'i{3& fliort of itsufu;il diftance from the other, 
near a quarter of an inch, though, the 
weather being fair and calm, there appeared 
nothing of manifeft change in the air, to 
which I could afcribe fo great a variation; and 
though alfo, fince that time, the mercury in 
the two inftruments hath, for the moft parr, 
proceeded to rife and fall as before.

And thefe being the only obfervations I 
have yet met with, wherein barofcopes, at 
fome diftance of place, and difference of 
height, have been compared (though I cannot 
now fend you the reflexions, I have elfewhere 
made upon them :) as the opportunity I had 
to make them myfelf, rendred them not un- 
pleafijnt to me, fo perhaps the novelty will 
keep them from being unwelcome to you.

5 Y And

S to the barometrical obfervations, 
fas for brevity’s fake I ufe to call 
them) though you ■}• guefled aright, 

that, when I faw thofe of the learned and in- 
quifitive Dr. Beale, I had not mine by me, 
(for I left them fome years fince in the hands 
of a virtuofo, nor have I now the_ leifure to 
look after thofe papers;) yet fince, by the 
communication you have made publick, it is 
probable, that divers ingenious men will be 
invited to attempt the like obfervations, I 
lhall (notwithftanding my prefent hafte) men
tion to you fome particulars, which, perhaps, 
will not appear unfeafonable, that came into 
my mind upon the reading of what you have 
prefented the curious.

When I did, as you may remember, fome 
years ago, publickly exprefs and defire, that 
fome inquifitive mtn would make barofcopi- 
cal obfervations in feveral parts of England 
(if not in foreign countries [j alfo ;) and, to 
affift them to do fo, prefented fome of my 
friends with the neceftary inftruments: the 
declared reafon of my defiring this correfpon- 
dence -was, (among other things) that, by 
comparing notes, the extent of the atmsfphe- 
rical changes, in point of weight, might be 
the better eftimated. But not having hitherto 
received fome account, that I hoped for, I 
lhall now, without flaying for them, inti
mate thus much to you ; That it will be very 
convenient, that the obfervers take notice, 
not only of the day, but, as near as they can, 
of the hour, wherein the height of the mer
curial cylinder is obferved. For I have often 
found, that within lefs than the compafs of 
one day, or, perhaps, half a day, th? altitude 
of it has fo confiderably varied, as to make 
ir, in many cafes, difficult to conclude any 
thing certainly from obfervations, that agree 
but in the day.

It will be requifite alfo, that the obfer
vers give notice of the fituation of the place, 
where their barometers fland, not only, be
caufe it will affift men to judge, whether the 
inftruments were duly perfedted, but princi
pally, becaufe that, though the barofcope be 
good, <nay, becaufe it is fo) the obfervations 
will much difagree, even when the atmo
fphere is in the fame ftate, as to weight, if 
one of the inftruments ftand in a confiderably 
higher part of the country, than the other.

To confirm both the foregoing admoni
tions, I muft now inform you, that, having 
in thefe parts two lodgings, the one at Ox
ford, which, you know, ftands in a bottom 

Vol. IL
i' See Num. ix. of the Phil. TranfaS. p. 159, the laft paragraph.
11 Some whereof have been fince invited by the Publifher, to give their concurrence herein,
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And I confefs I have had fome flying fufpici- 
ons, that the odd phaenomena of the baro
fcope, which have hitherto more pofed than 
inftruded us^ may in time, if a competent 
number of corrcfpondents do diligently pro-

• lecute the inquiries (efpecially with barO' 
fcopes, accommodated with Mr. Hook's inge- 
niods additions) make men fome luciferous 
difcoveries, that poffibly we do not yet dream 
of.1 Know not, whether it will be worth while 
to add, that fince I was obliged to leave Lon
don, I have .been put upon fo many lelTcr re
moves, that I have not been able to make 
barofcopical obfervations with fuch a con- 
ftancy as I have wilhed •, but, as far as I re
member, the quickfilver has been for the moft 
part fo high, as to invite me to lake notice 
of ic i and to defire you to do me the favour 
to inquire among your corrcfpondents whe
ther they have obferved the fame thing *. 
For, if they have, this lafting, (though not 
uninterrupted) altitude of the quickfilver 
happening, when the feafons of the year have 
been extraordinary dry (fo much as to be
come a grievance, and to dry up, as one of 
the late Gazettes informs us, fome fprings near 
Weymouth, that ufed to run conftantly) it may 
be worth inquiry, whether thefe obftinate 
droughts may nor, by cleaving of the ground 
too deep, and making it alfo ih fome places 
more porous,'and, as it were, fpungy, give 
a more copious vent, than is ufual to fubterra
neal fteams j which afcending into the air, in- 
creafe the gravity of it. The inducements 1 
have topropofe this inquiry, I muft not now 
Itay to mention. But perhaps, if the obfer
vation holds, it may prove not ufelefs in re
ference to fome difeafes.

Perhaps it will be needlefs to put you ip 
mind of direding thofe virtuofi, that may de
fire your inftruftions about barofcopes, to fet 
down in their diaries not only the day of the 
month, and the hour of the day, when the

tybfervations about the Barometer.
mercury’s height is taken, but (in a diftimS 
column) the weather, efpecially the winds, 
both as to the quartersi whence they blow 
(thoughthat be not always fo eafy nor necef
fary,) and as to the violence or remiflhefs 
wherewith they blow. For, though it be 
more*difficult, than one would-thin'k, to, fettle 
any general rule about the rifing and falling, 
of the quickfilver ; yet in thefe parts, one of 
thofe, that feem to hold oftneft, is t, that 
when the high winds blow, the mercury is 
the lower ; and yet that itfelf does fometimes 
fail: for, this very day {March o,-'} though 
on that hill, where I am, the fomewhat 
wefterly winds have been bluftering enough, 
yet ever fince morning the quickfilver has 
been rifing, and is now rifen near 4 of an inch. 

I Had thoughts to add fomething about 
another kind of barofcope (but inferiour to 
that in ufe) whereof I have given me inti
mation in one of the preliminaries r® the Hi- 

fiory of Cold. But you have alreadyo o much 
of a letter, and my occafions, ^c. to

The fame nobleobferver further intimates. 
That, as for that caufe of the height of the 
quickfilver in droughts, which by him is fuf- 
pefted to be the elevation of fteams from the 
cruft or fuperficiil parts of the earth, which 
by little and little may add to the weight of 
the atmofphere, being not, as in other fea
fons, carried down from time to time by the 
falling rain, it agrees not ill with what he has 
had fince occafion to obferve. For, where
as about March 12th, ^tOxfordy the quick- 
filver was higher than, for aught he knew, 
had been yet obferved in England, niz. above 

above thirty inches, upon the firft confi
derable fhowcrs, that have interrupted our long 
drought, as he affirms, he foretold divers 
hours before, that the quickfilver woljld be 
very low, (a bluftering wind concurring with, 
the rain) fo he found it at Stanton to fall 4 
beneath 2^ inches, J.

* This hath been inquired into, and is found, that feveral accurate and curious perfons (as the moft noble Prefi- 
dentof the Royal Society, the Lord Vifcount Brounker, Dodor Rr/iZr, Mr. Hook, Cfr.) have obferved the fame.

f See Num. IX. Phil. Tranfatl. p. 157,—5, 8, 9. where the inoxAgenerally fignifies no more thaij/ir the maft fart. 
J Dr. Beale concurs with this obfervation,when he faith, in a late letter of March 19. to his correfpondent in hmdtm ; 

By change if ^weather and muind, the mercury it funk more than an inch, fince 1 iwrote to yon on Monday laft, March 12- 
fhii laft night, iy rain and[outh-rwind, it it Jitnk half an inch.
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forms and Q^UALITIES,
According to the Corpuscular Philosophy ;

Illuftrated by Considerations and Experiments.

->

Written formerly by Way of Notes upon an Essay from NITRE.

Augmented by a DISCOURSE 0/"Subordinate Forms.

Audendum eft, veritas inveftiganda, quam etiamfi non affequamur, omnino tamen proprihs^ 
quam nunefumus, ad earn perveniemus. Galen.

The publisher to

IN this curious and inquifitive age; when 
men, altogether dilfatisfied and wearied 
out with the wranglings and idle fpecu- 

lations of the fchools, are with equal zeal and 
induftry fo earneft in their qUeft and purfuit 
of a more folid, rational, and ufeful philo
fophy, it may pfove a work very obliging 
and meritorious to help and guide them in 
their ftudies and refeatches, and to hang out 
a light to them, (as the Egyptians ufed to do 
from their highly celebrated Pharos:, for di
reclion to the mariners, that failed in thofe 
dangerous feas near Alexandria) whereby they 
may with better fuccefs fteer their courfe 
through the vaft ocean of learning, and make 
more full and perfeft difeoveries of hitherto 
unknown philofophical verities: which has 
been the chief defign of this gentleman of 
honour, the moft excellent and incomparable 
author, in this treatife now prefented to your 
view, wherein principles are not (as was the 
mode and guife of former times) obtruded 
on the world upon the account of a great 
name, or involved in cloudy and myftical no
tions, which put the underftanding upon the 
wreck, and yet when, with all this labour and 
toil of the brain, they are at laft known, 
prove impertinent and ufelefs to the making 
out with fatisfaftion, or fo much as tolerably, 
the ordinary phaenomena, which nature every 
day prefents the world with ; but fuch as are 
built upon the firm and immoveable founda
tion of reafon,' fenfe, and experience, plain 
and obvious, as well to the eye, as to the under
ftanding, and no lefs accurate and certain iri 
their application. And though the moft 
noble author hath herein, for the main, e- 
fpoufed the atomical philofophy (correfted 
and purged from the wild fancies and extra- 

5

the Ingenious READER.
vagancies of the firfl: inventors of it, as to the 
origin of the univerfe, and ftill imbraced with 
fo much kindnefs and tendernefs by fome 
pretenders, againft which he hath fo learned
ly difputed in his firft part Of tbe Ufefulnefs 
of Experimental Philofophy) in explicat
ing the appearances; yet confidering the 
feveral alterations and additions (the happy 
produft of his penetrating judgment) made 
therein, I may not fcruple to call it a new 
hypothefis, peculiar to the author, made out by 
daily obfervations, familiar proofs and expe
riments, . and by exaft and eafily prafticable 
chymical procefles; whereby one of the moft 
abftrufe parts of natural philofophy, the ori
gin of forms and qualities, which fo much 
vexed and puzzled the antients, and which, 
I would fpeak with the leave of the Cartefians, 
their ingenious mafter durft fcarce venture 
upon, or at leaft ivas unwilling to handle at 
large, is now fully cleared and become mani
feft : fo that from this very effay we may well 
take hope, and joyfully expeft to fee the 
noble projeft of the famous Eerulam (hitherto 
reckoned among the Defiderata) receive its 
full and perfeft accomplifhment; I mean a_ 
real; ufeful, and experimental phyfiology, e- 
ftablifhed and bottomed upon eafy, true, and 
generally received principles. But I fhall not 
foreftal thy judgment either about the excel
lency of the author, or his fubjeft, who hath 
fo freely communicated to the world thole 
treafures of learning, wherewith his mind is 
inriched, but fhall foon refer you to the work 
itfelf, after I have given you thefe few adver* 
tifements.

The following difcourfe (as is eafily per
ceivable by divers paffages thereof) being 
written feveral years fince who’ “ and intire, 

as

    
 



45z 'The Publisher to the Reader*
as now it is, I know not whether it will be 
worth while to intimate, that the author ca- 
fually turning over of late a very recent chy- 
mica'l writer, found in one of his treatifes fdi
vers of which he never to this day read over) 
a part of the fifth experiment of the fecond 
feftion ; but, as he profeffes, (and fure ts like 
to be believed) he did not dream, that that 
'chymift, or any other author whatfoever, had 
lighted on that part of the experiment, till a 
good while after he had made and examined 
that, among many others, Concerning faits, 
as may be ett|ily guelTed by the peculiar ufes 
and applica(ions he made of it. And though 
he had met with fo unlikely an experiment in 
a writer, who, whether he defeive it or no, 
has the ill fortune to be much accufed of infin- 
cerity, and fome of whofe more eafy procef- 
fes our author (who yet is willing to fpare his cogent and material objeftions againft any of 
name, and feems to think his works not ufe- 
Icfs) could not find to fucceed, he fliould not 
have taken it upon his authority, no more 
than he is wont to take other proctffes, divers 
of which he yet in the general fuppofes may 
he true upon the relation of other chymifts, 
w’ho, by blemiftiing their books by things 
untrue and juftly fufpicious, are not to be re
lied on, nor much thanked by wary men. 
But it will probably appear lefs pertinent to 
add any thing further on this fubjeft, than to 
take notice, that v/hen the author had once 
confented to the publication of the following 
papers, he feveral times wiflied for an op
portunity to make the experiments and ob
fervations, he now prefents to the publick, 
more full and compleat than they were when 
addreffed to a private friend. But the conta
gion that drove him from the places where his 
accommodations for repeating experiments 
were, obliged him to apply himfelf to other 
ftudies and imployments.

■ And upon the fame account, though he 
afterwards found many of his notes upon other 
parts of the eflay of Salt-fetre^ and have ly
ing by him divers papers concerning fenfible 
^ialitieSy and Senfation in general, and the 
ProdttSlicn of fecond polities, together with a 
colleftion of Notes about occult ^talities^ and 
.fume other fubjefts of kin to thofe of this book j 
yet having, upon the freflily intimated occa-

fion, diverted his thoughts to other fubjedls, he 
will not ingage himfelf to put together and 
communicate his colledlions on thefe fuhj/dis 
by any publick promife.

Fumthermore, as the author has in the 
following difquifidons aimed not at the railing 
or abetting a fadlion in philofoplfy, but at 
the difcovery of the truth; fo he is not fo 
foiicitous, what every fort of reader will think 
of his attempts, (which it is eafy to forefee 
are not like to be overwelcome to the votaries 
of the fchool-philofophy) as to refufe a com
pliance with the defines of his friends, who 
have been lung fince very earnefl with him, 
not to fpend that time in replies to particular 
perfons, which might be .more ufefully im
ployed in purfuing further difcoveries of na
ture by experiments. If he meet with any , 

his chief opinions, he is enough a lover of 
truth, to be difpofed to think himfelf obliged 
by thofe that fhall fliew him his miftakes, and 
to take occafion to reform fhem. But if no
thing new or weighty be urged, he confiders, 
that he lives in an age, wherein he has obferved 
(even in his own cafe) that truth, if recom
mended by real experiments, will in time 
make their own way, aod wherein live ftore 
of ingenious men, who, for the main, ap
prove the opinions, and probably will not 
diflike the arguments he has propofed i and 
who being more at leifure than he to write pot- 
lemical books, will not filently fuffer what 
they judge truth to be triumphed over, orop- 
prelfed by thofe, who, imploying ufually 
but fcholaftical arguments, may be confuted 
by anfwers of the like nature. And there
fore he doubts not, but that fome learned fa
vourers of the corpufcularian philofophy (of 
which he hath endeavoured to make out thofe 
parts, wherein they almoft all agree) will be 
both able and willing to defend thofe difco
veries by rational difputations, that they have 
not opportunity to increafe by new experiment.

In the mean while, I have no temptation to 
doubt in the leaft, but that this curious and 
excellent piece will be entertained and receiv
ed by all that have any regard to the great 
concerns of learning,with that gull, delight, re- 
fpe!fi:,and eftimation, which it fo highly merits.

The Author’s Prooemial Difcourfe to the Reader ’

AS it is the part of a mineralift, both to 
difcover new mines, and to work thofe, 

that are already difeovered, by feparating and 
melting the ores to reduce them into perfedl 
metal; fo I efteem, that it becomes a natura- 
Jift, not only to devife hypothefes and experi- 

. ments, but to examine and improve thofe, 
-that are already found out. Upon this con
fideration, (among other motives) I was in
vited to make the following attempt, whofe 
produdlions coming to be expofed to other 
eyes, than thofe, for which they were firft 
written, it will be requifite to give the pub-

• The following preface being addrefled only to Pyrapiilus.

I Kck fome account of the occafion, the fcope, 
and fome circumftances. And this I fliall do 
tlie more fully, becaufe the reafons I am to 
render of my way of writing, in reference to 
the Peripatetick philofophy, muft contain 

' intimations, which, perhaps, will not be ufe- 
fefs to fome forts of readers, (efpecially gen- 
tlpmen,) and, by being applied to moft of 
thofe other parts of my writings, that relate 
to the fchool-philofophy, may do them good 
fervice, and fave both my readers gnd me 
fome trouble of repetitions. ,

Havino

    
 



7j}e Publisher to the Reader. 45^
So that if the urgency, wherewith divers inge
nious men prefled the publication of my new 
experiments about cold, and my unwilling- 
nefs to protraft it, till the frofty feafon, that, 
was fitteft to examine and prove them, were 
all paft, had not prevailed with me to let 
thole obfervations be made publick the laft, 
winter, they might have b^n accompanied 
with the prefent eflay of the Origin of ^ali^. 
ties and Forms, which may be premifed to 
what I have written touching any of the par
ticular qualities, fince it contains experiments 
and confiderations fit to be preliminary to 
them all.

But though I was by this means diverted, 
from putting out the following treatife, at the 
fame time with the Hiftory of Cold,yet I was 
without much difficulty prevailed with not to 
alter my intentions of fufFering it to Come a- 
broad; becaufe divers of my hiftorical accounts 
of fome particular qualities are to be reprinted, 
which may receive much light and confirma
tion by the things delivered in this prefenc 
treatife abput qualities and forms in general. 
To which inducement was added the perfua- 
fion of fome ingenious perfons, who are pleaf
ed to confefs their having received more in
formation and fatisfaftion in thefe papers, than 
I durft pretend to give them : though indeed 
the fubjeft is fo noble and fo important, and 
does fo much want the being illuftrated by 
fome diftinft and experimental difcourfe, that 
not only, if I did not fufpeft my friends of 
partiality, I Ihould hope, that it may gratify 
many readers, and inftruft more than a few j 
but fuch as it is, I do not altogether defpair, 
that it will prove neither unacceptable nor ufe
lefs. And indeed the doftrines of forms and 
qualities, and generation, and corruption, and 
alteration, are wont to be treated Of by fcho- 
laftical philofophers in fo obfcure, fo per
plexed, and fo unfatisfaftory a way, and their 
difcourfes upon thefe fubjefts do confift fb 
much more of logical and metaphyfical no
tions and niceties than of phyfical obfervations 
and reafonings, that it is very difficult for any 
reader of but an ordinary capacity, to under
ftand what they mean, and no left difficult 
for any intelligent and unprejudiced reader 
to acquiefee in what they teach: which is 
oftentimes fb precarious and fo contradiftious 
to itfelf, that moft readers, (without always 
excepting fuch as are learned and ingeni
ous) frighted by the darknefs and difficul
ties, wherewith thefe fubjefts have been fur
rounded, do not fo much as look after or 
read over thefe general and controverted 
matters, about which the fchools make 
fo much noife; but defpairing to find a- 
ny fatisfaftion in the ftudy of them, be
take themfelves immediately to that part of 
phyficks, that treats of particular bodies. So 
that to thefe it will not be unacceptable to 
have any intelligible notions offered them 
of thofe things, which, as they are wont to be 
propofed, are not wont to be underftood: 
though yet the fubjefts themfelves, if I mif. 
take not, may be juftly reckoned not only a- 
mongft the nobleft and moft important, but (in 

5 Z cafe

Having four or five years ago publilhed a 
little phyfico-chymical tradt about the differ
ing parts andred integration of nitre, I found 
as well by other figns, as by the early follici
tations of the ftationer for a new edition, that 1 had no paufe to complain of the reception, 
that had been given it: but I obferved too, 
that the difcourfe, confifting chiefly of reflexi
ons, that were occafionally made upon the phae
nomena of a fingle experiment, was more a- 
vailable to confirm thofe in the Corpufcularian 
philofophy, that had already fomewhat in
quired into it, than to acquaint thofe with the 
principles and notions of it, who were utter 
ftrangers to it; and, as to many readers, was 
fitter to excite a curiofity for that philofophy,. 
than to give an introdudlion thereunto. Up
on this occafion it came into my mind, that 
about the time, when I writ that eflay about 
falt-petre, (which was divers years before it 
.was publilhed) I had alfo fome thoughts of a 
hiftory of qualities, and that having in loofe 
ftieets fet down divers obfervations and experi
ments proper for fuch a defign, 1 had alfo 
drawn up a difcourfe, which was fo contrived, 
that though fome parts of it were written in 
fuch a manner, as that they may ferve forex- • 
pofitory notes upon fome particular paflages 
pf the elTay 5 yet thofe parts with the reft 
might ferve for a general Preface to the hifto
ry of qualities, in cafe I Ihould ever have con- 
yeniency, as well as' inclination, to make the 
profecuting of it my bufinefs j and in the 
mean time might prefent that Pyrophilus^ to 
whom I writ fome kind of introduftion to the 
principles of the mechanical philofophy, by 
expounding to him, as far as my thoughts 
and experiments would enable me to do, in 
few words, what, according to the Corpufcula
rian notions, may be thought of the nature and 
origin of qualities and forms} the knowledge 
of which either makes or fuppofes the moft 
fundamental ahd ufeful part of natural philo
fophy. And to invite me to make ufe of 
thefe confiderations and trials about qualities 
and forms, it opportunely happened, that 
though I could not find many of the notes writ
ten about particular qualities, (my loofe papers 
having been, during the late confufions, much 
fcattered by the many removes I had then oc
cafion to make •,) yet when laft winter, being 
urged topublifh my Hiftory of Cold, (which 
foon after came forth) I rumaged among my 
loofe papers, I found, that the feveral notes 
of mine, that he had met with under various 
heads, but yet all concerning the origin of 
forms and qualities, together with the pre
face addrefled to Pyrophilus, (though written 
at diftant times and places) had two or three 
years before, by the care of an induftrious 
perfon, with whom I left them, been fairly co
pied out together, (which circumftance I men- 

. tion, that the reader may not wonder to find 
the following book not written uniformly in 
one continued tenour) excepting fome experi
ments, which having been or my own making, 
it was not difficult for me to perfeft, cither 
out of my notes and memory, or (where I 
doubted their fufficiency) by repeated trials.

Vol. II.

    
 



454 Publisher:.
Cafe they be duly propofed) among the ufeful* 
left and moft delightful ipeculations, that be
long to phyficks.

I Consider too, that among thofe, that 
are inclined to that philofophy, which I find 
I have been much imitated in calling Gorpuf- 
cularian, there are many ingenious perfons, 
efpecially among the nobility and gentry, who 
having been firft drawn to like this ftew way' 
of philofophy by the fight of fome experi
ments, which for their novelty or prettinefs 
they were much pleafed with, or for their 
ftrangenefs they admired, have afterwards de
lighted themfelves to make or fee variety of 
experiments, without having ever had the op
portunity to be ihftrufted in the rudiments or 
fundamental notions of that philofophy, whole 
pleafing or amazing productions have ena
moured them of it. And as our Pyrophilus^ 
for whom thefe notes were drawn up, -did in 
fome regards belong to this fort of virtuofi, 
fo it is not impoffible, but that fuch readers, as 
he was then, will not be forry to meet with 
a treatife, whereih though my chief and pro
per bufinels be the giving fome account of 
the nature and origin of forms and qualities ; 
yet by reafon of the connexion and depen
dance betwixt thefe and divers of the other 
principal things, that belong to the general 
part of phyfics, I have been obliged to touch 
upon fo many other important points, that this 
tract may in fome fort exhibit A fcheme of, or 
ferve for an introduction into the elements of 
the Corpufcularian philofophy.

And as thofe readers, that have had the cu
riofity to perufo what is commonly taught in 
the fchools about forms, and generation, and 
corruption, and thole other things we have 
been mentioning, and have (as is ufual among 
ingenious readers) quitted the ftudy of thofo 
unfatisfaClory intricacies with difguft, will not 
be difpleafed to find in our notes fuch explica
tions of thole things, as render them at leaft in
telligible ; fo it will nor, perhaps, prove un
acceptable to fuch readers, to find thofe mat
ters, which the fchools had interwoven withy/- 
tijlotle'3 doctrine, reconciled and accommoda
ted to the notions of the corpufcular phyfics.

If it be faid, that I have left divers things 
unmentioned, which are wont to be largely 
treated of by the Ariftotelians, and particu
larly have omitted the difeuffion of feveral 
queftions, about which they are wont very fo- 
lemnly and eagerly to contend ; I readily ac
knowledge it to be true : but I anfwer further, 
that to do otherwife than I have done, were 
not agreeable to the nature of my defign, as 
is declared in the preface to Pyrophilus ; and 
fhat though moft readers will not take notice 
of it, yet fuch, as are converfant in that fort of 
authors, will, I prefume, eafily find, that I 
have not left them unconfulted, but have had 
the curiofity to refort to feveral both of the 
more and of the lefs recent fcholaftical writers 
about phyfics, and to fome of the beft meta- 
phyficians to boot, that I might the better in
form myfelf, both what their opinions are, 
and upon what arguments they are grounded. 
But as I found thofe inquiries far more trou- 

fo the Reader..
blefome than ufeful, fo I doubt not, that my 
omiffions will not much difpleafe that fort of 
readers, for whofe fake chiefly it is, that thefe 
jjapers ate permitted to be made publick. For 
if I Ihould increafe the obfeurity Of the things 
themfelves I treat of, by adding tbe feveral ob
fcurer comment (rather than explications) and 
the perplexed and contradiCtioUs opinions I 
have met with among fcholaftic writers, I 
doubt, that fuch perfons, as I chiefly write for, 
would, inftead of better comprehending what 
I fliould fo deliver, abfolutely forbear to read 
iti And there being many doftrines, to which 
number this wfi are fpeaking of feems to be
long, wherein the fame innate light, or other 
arguments, that difcover the truth* dolikewife 
fufficiently fhew theerroneoufrtefs of diflent- 
ing opinions i I hope it may fufficc tO propofe 
and eftablilh the notion?, that are to be imbra
ced, without follicitoufly difproving what can
not be true, if thofe be fo. And indeed there 
are many opinions and arguments of good re
pute in the fchools, which do fo intirely rely 
upon the authority of Arijlotle, or fome of his 
more celebrated followers, that where fhat au
thority is not acknowledged, to fairupon a fo
lemn confutation of what has been fo precari* 
oufly advanced, were not only unneceflary, 
but indifcreet,cven in a difcourfe not confined 
to the brevity challenged by the nature of this 
of ours. And there are very many queftions 
and controverfies, which, though hotly and 
clamoroufly contended about, and indeed peri 
tinent and fit enough to be debated in their 
philofophy, do yet fo much fuppofe the truth 
of feveral of their tenets, which the new phi
lofophers rejeftj or arc grounded upon techni
cal terms or forms of fpeaking, that fuppofe 
the truth of fuch opinions; or are expreffions, 
whereof we neither do nor need make any ufe ; 
that to have inferred fuch debates into fuch A 
difcourfe as mine, would have been, not only 
tedious, but impertinent. As (for inftance) 
thofe grand difputes, whether the- four ele
ments are endowed with diftinft fubftantial 
forms, or have only their proper qualities in 
ftead of them ? and whether they remain 
in mixed bodies, according to their forms, or 
according to their qualities ? And whether 
the fwmer or tbe latter of thofe be or be not 
refraded ? Thefe, I fay, and divers other 
controverfies about the four elements and their 
manner of miftion, are quite out of doors in 
their philpfophy, that acknowledge neither, 
that there are four elements, nor that cold, 
heat, drynefs, and moifture are, in the Peri
patetic fenfe, firfl: qualities, or that there are 
any fuch things, as fubftantial forms in rerum 
naturd. And it made me the more unwilling 
to ftuff' thefe papers with any needlefs fchool- 
controverfies, becaufe I found upon perufal of 
feveral fcholaftic writers, (efpecially the re- 
Cencer, who may probably be fuppofed to be 
the moft refined) that they do not always 
■mean the fame things by the fame terms, but 
fome imploy them in one fenfe, others in ano
ther, and fometimes the lame writer ufes them 
in very different fenfes, which I am obliged, 
to take notice of, that fuch readers as have 

confulted
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confulted fome of thofe authors, may not ac- 
cufe me of miftaking or injuring fome of the 
fcholaftjcal terms and notions he may meet 
with in thefe papers, when I have only im
ployed them in the fenfe of other fchool- 
writers, which I judged preferable. And this 
puts me in mind of intimating, that whereas, 
on the contrary, I fometimes imployed va
riety of terms and phrafes to exprefs the fame 
thing, I did it purpofely, though perhaps to 
the prejudice of my own reputation, for the 
advantage of Pyrophilus > both- I and others 
having obferved, that the fame unobvious 
notions being feveral ways expreffed, fome 
readers, even among the ingenioufer fort of 
them, will take it up much better in one of 
thofe expreffions, and fome in another.

But perhaps it will be wondered at, even 
by fome of the new philofophers, that diffent- 
in^4b much as I do from Arijlotle and the 
fehoolmen, I Ihould overlook or decline fome 
arguments, which fome very ingenious men 
think to be of very great force againft the 
doftrine I oppofe. But divers of thefe argu
ments being fuch, as the Logicians call ad ho- 
tiihiem, I thought I might well enough fpare 
them. For I have obferved Arijlotle in his 
Phyfics to write very often in fodark and am
biguous a way, that it is far more difficult 
than one would think, to be fure what his 
opinion was : and the unlearned and too fre
quently jarring gloffes of his interpreters have 
often made the comment darker than the text; 
fo that (though in moft it be, yet) in divers 
cafes it is not eafy (efpecially without the ex
pence of many words) to lay open the contra-" 
diftions of the Peripatetick doftrine, befides 
that the urging fuch contradiftions are often
times fitter to filence an, unwary adverfary, 
than fatisfy a wary and judicious reader ; it 
being very poffible, that a man may contra- 
dift himfelf in two feveral places of his works, 
and yet not be in both of them in the wrong. 
For one of bis affertions, though inconfiftent 
with tbe other, may yet be confiftent with 
truth. But this is not all I have to Cty on 
this occafion. For befides that having for 
many reafons elfewhere mentioned, purpofely 
forborn tbe reading of fome very much, and, 
for aught I know, very juftly efteemed dif
courfes about general hypothefes, it is very 
poflible, that I may be a ftranger to fome of 
thofe arguments: befides this, I fay, I-confefs 
I have purpofely forborn to make ufeof others, 
which 1 have fufficiently taken notice of. For 
fome of thofe ratiocinations would engage him, 
that fhould imploy them, to adopt an hypothefis 
or theory, in which perhaps I am nor. fo tho
roughly fatisfied, arjd of which I do not con
ceive myfelf to have, on this occafion, any ne
ceffity to make ufe : and accordingly I have 
forborn to imploy arguments, that are either 
grounded on, or fuppofe indivifible corpufcles 
called atones, or any innate motion belonging

4S5 
to them i or that the cfience of bodies confifts 
in extenfion, or that a vacuum is impoffible i 
or that there are fuch gUbuli cxleftes^ or fuck 
a fubiiUs^ as the Cartcfians imploy to
explicate moft of the phsenomena of nature. 
For thefe and divers other notions, I fwho 
here write rather for the Corpufcularians in 
general, than any party of them) thought it 
improper needlelly to take in, difeourfing, ei
ther againft ihofe,^ to whom thefe tilings ap
pear as difputable, as the Peripatetic tenets 
feem to me ; or for to fatisfy an ingenious 
perfon, whom it were not fair to impofe upon 
with notions, that I did not myfelf think 
proper.

And on the like account I forbore fuch 
arguments as thofe, that fuppofe in nature and 
bodies inanimate, defigns and paffions proper 
to living, and perhaps peculiar to intelligent 
beings i and (fuch as) fome proofs, that are 
drawn from the theology of the fchools ; 
(which I wifh lefs interwoven with 
philofophy.) For though there be fome things, 
which feem. to be of this fort, (as arguments 
drawn from final caufes in divers particulars, 
that concern animals,) which in ». found fenfe 
I not only admit, but maintain j yet fince, as 
they are wont to be propofed, they are liable 
enough to be queftioned, I thought it expedi
ent for my prefent defign to pretermit them, ■ 
as things, that I do not abfolutely need } 
though the imploy ing fome of them would 
facilitate my tafk. And this I did the rather, 
becaufe I alfo forbear to anfwer arguments, 
that however vehemently and fubtilly urged 
by many of the modern fchoplmen of the 
Roman Catholick communion, are either con- 
feffedly, or at leaft really built upon fome 
theological tenets of theirs, which being op- 
pofed by the divines of other churphes, and 
not left unqueftioned by fome acute ones of 
their own, would not be proper to be folerpn- 
Jy taken notice of by me, whofe bufinefs in 
this trad is to difcourfe of natural things as 
a natural ill, without invading the province of 
divines, by intermeddling with fupernatural 
myfteries ; fuch as thofe, upon which divers 
of the phyfico-theological tenets of the fchool- 
men, efpecially about real qualities, and * the 
feparablenefs of accidents from fubjeds of in* 
hefion, are manifeftly, if not alfo avowedly 
grounded. But to return to the other things 
I was owning to have Jefe unmentioned, not
withftanding all that I have been fayipg, I rea
dily acknowledge, that in fome recent authors, 
that have been itnbracersof the new philofo
phy, I have met with fome paffages, that 
might well and pertinently be taken into the 
following difcourfe, but that having been (aa 
I formerly intinaated) tranfcribed fome years 
ago, I cannot now fo conveniently alter it: 
which I am the left troubled at, becaufe thefe 
few additional arguments, thought fit to il- 
luftrate or confirm, being not neceffary to 

make

* titque ktfc fententia (of the diflinflion and feparabicnefs of quantity from matter) eft umnitio tentnda; ipumquem 
teim non fnjffit ratione naiurali fufticienter detnonftrari, tamen tx prindpiit thcohpia con'ilincitux tftiniera, maximi prop* 
ter myfterium euckariftite : Suarez Difp. Metaph. 40. p. m. 341. paucifque interjeftis,—-Prima ratio pro hac fententia 
oft, quia in myfierio euebariftiee Deus ftparanijl quantitatem d fufftantiis pamis (if viai. Sec. Et p. m. 34a.—r#- 

/ententia [Adverfariorumj^f etplicata nonpoteftfaeili (S e^vijenter impugnariffiftendo in purf naturali i nibilo* 
minus tamen, partim rathm uaturali,partim adjunSo myfttrio jufftdetuifftme improiatur.
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make out what has been delivered, may fafe- 
ly be let alone, unlefs there happen (as it is 
not unlikely there may) an occafion of re
printing thefe notes, with fuch inlargements, 
as may make them the more fit to be an in- 
troduftion into the corpufcular philofophy.

I HOPE then, upon the whole matter, that 
I have pitched upon that way, that was the 
moft conducive to my defign, partly by infill
ing only on thofe opinions, whether true or 
falfe, which for their importance or difficuky 
feemed to deferve to be particularly either 
explicated or di (proved ; and partly by chik- 
fing to imploy fuch arguments, - as 1 thought 
the cleareft, and cogenteft, and by their affir
ming the leaft of any, feemed the eafieft to 
be vindicated from exceptions ; without troub
ling myfelf to anfwer objeftions, that ap
peared rather to be drawn from metaphyfi
cal or logical fubtilties, or to be grounded 
upon the authority of men, than to be phyfi- 
cal ratiocinations, founded upon experience, 
or the nature of the things under debate | 
efpecially having, in the propofal and confir
mation of the truth, fo laid the grounds, and 
intimated the ways of anfwering what is like 
to be colourably objefted againft it, that an 
ingenious man may well enough furnifh him
felf with weapons to defend the truth, out 
of the notions, hints, and experiments, where
with in this traft care has been taken to ac
company it. And my forbearing to profecute 
fome of the Peripatetick controverfies any 
further than 1 have done, will not, I hope, 
be blamed by them, that have obferved as 
well as I,, how much thofe difputes are wont 
to be lengthened by fuch frivolous diftinftions, 
as do not deferve to be folemnly examined, 
efpecially in fuch a compendious treatife as 
ours. For an attentive reader needs not bfe • 
much converfant with the writings of the mo
dern Peripateticks, about fuch fubjefts, as fub
ftantial forms, generation, corruption, ftfe. 
to uke notice, that it is their cuftom, when 
they find themfelves diftj'efled by a folid argu
ment, to endeavour to elude it by fome piti- 

' ful diftinftion or other.; which is ufually fo 
groundlefe, and fo unintelligible, or fo nuga
tory, or fo impertinent to the fubjeft, or at 
leaft fo infufficient for the purpofe it is al
ledged for, that to vouchfafe it a follicitous 
confutation, might queftion a writer’s judgment 

. with intelligent readers j who by fuch infig- 
nificant diftinftions are fatisfied of nothing 
fo much, as that the framers of them, had ra
ther fay (that which indeed amounts to) no
thing, than not to feem to fay fomething. 
And of fuch evafions they may probably be 
emboldened to make ufe, by the praftice of 
Arijlotle himfelf, to whom fuch obfcure and 
unfatisfa'ftory diftinftions are fo. familiar, that 
I remember one of his own commentators * 
(and he one of the moft judicious) could not 
forbear, upon a certain text of his mailer’s,

5

* The author here meant is the inquifitive Peripatetick Cal^ut, who in one place hath thefe words: 
pia"em folvat, reeurrit ad illam dijiiii£lionemfibi valde fdmiliartm, qua utitur Arijlntelts in lota fua P'rilt 
obviam habet aliquam gravem difficuliatem^ dijiinguit nitn aSu wl fotentia, 8cc. In another thefe :—f 
Motdam familiarit Ariftoteli, quam applicat emnibtu rtbut, ubi difficultatet urgent, (et >videtur ifiis'vocibui 
dio ornnet rejeindert d^cultatit tutht; vixtt/im ej}difiicultat) (ui von putat fe fatitfacere difiinguer.da adtu i

to complain of if, and particularly to taks 
notice, that that one difb’ndion of aSlii IS 
fotentia runs through almoft all 
philofophy, and is imployed to fliifc off thofe* 
difficulties he could not clearly explicate.

By which neverthelefs I would upt be'un- 
derftood to cenfare or decry the whole Pe
ripatetick'philofophy, much lefs to defpife 
Arijlotle himfelf *, whofe own writings give 
me fometimes caufe a little to wonder, to 
find fome abfurdities fo confidently fathered 
upon him by his fcholaftic interpreters. For 
I look upon Arijlotle as one (though but as 
one amongft many) of thofe famed ancients, 
whofe learning about Alexander*^ trine enno
bled Greece j and I readily allow him moft 
of the praifes due to great wits, excepting 
thofe, which belong to clear-headed natura- 
lifts. And I here declare once for all, that 
where in the following traiff, or any other of 
my writings, I do indefinitely depreciate A~ 
rijloh’i doftrine, I would be underftood to 
fpeak of his phyfjcks, or rather of the fpecu- 
lativc part of them, (for his hiftorical wri
tings concerning animals I much efteem) nor 
do I fay, that even thefe may not have their 
ufe among fcholars, and even in univerfities,, 
if they be retained and ftudied with due cau
tions and limitations ; (of which I have elfe
where fpoken.)

But to refume the difcourfe, whence the 
Peripatetick diftinftions tempted me to di- 
grefs J by any thing I formerly faid, I would 
not in the leaft difparage thofe excellent, 
and efpecially thofe modern authors, that have 
profeffedly oppofed the Ariftotelian phyficks: 
(fuch as Lucretius^ I'eritlam, Bajlo, Des Car
tes and his followers, GaJJendns^ the two Bootsi 
Magnenus^ Pemble, HelmontJ] nor be thought 
to have made no ufe of any of their cogita
tions or arguments. For though fome of 
theit books I could not procure, when I 
bad occafion to have recourfe to them j and 
though the weaknefs of my eyes difeouraged 
me from perufing thofe parts of others, that 
concerned not the fubjeft I was treating of, 
yet I hope I have been benefited by thofe 
1 have confulted, and might have been more 
fo, by the learned GaJJendus's little, but inge
nious, Syntagma Pbilofopbi^ Epicuri, if 1 had 
more feafonably been acquainted with it.

But whether wc have treated of the na
ture and origin of forms and qualifies in a 
more comprehenfive way than others; whether 
we have by new and fit fimilitudes and ex
amples, and other means, rendred it more in
telligible than they have done ; whether we 
have added any confiderable number of no
tions and arguments, towards the compleating 
and confirming of the propofed hypothefis; 
whether we have with reafon difmifled argu
ments unfit to be relied on ; and whether we 
have propofed fome notions and argnments 
fo warily, as to keep them from being liable
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ftion this, I fay,) there are divers of our ad-*” 
verlaries (milled only by education, and mo- 
rally harmlefs prejudices) who do fo much de
ferve a better caufe, than that, which needs all 
their fubtiity without being worthy of it, diat 
I lhall think more pains, than I have taken, 
very ufefully bellowed, if my arguments anti 
experiments prove fo happy, as to undeceive 
perfons, whofe parrs, too unluckily confined 
to narrow and fruitlels notions, would render 
them illuftrious champions for the truths they 
are able fo fubtily to oppole ; and who might 
queftionlefs perform confiderable things, if 
they imployed as much dexterity to expound 
the myfteries of nature, as the riddles of the 
fchoolmen, and laid out their wit and induf
try to furmount the obfeurity of her work ;, 
inftead of that of AriJlotlP&.

Therb might be a few other particulars 
fit to be taken notice of in this preface, bur 
finding, that I had already mentioned them in 
that, which I had addrefled to Pyrophilus, my 
hafte makes me willing rather to refer the rea
der thither for them, than alter that, or 
lengthen this, (which I Ihould think much 
too long already, if it were not poflible, that 
it may hereafter prove preliminary to more 
papers than thefe it is now premifed to.) So 
that there remains but one advertifement ne- 
celTary to be given here, namely, that where
as in the following notes I leveral times Ipeak 
of the author of the eflay of falt-petre, as of 
a third perlon, the occafion of that was, that 
when thefe notes, and Ibme about particular 
qualities, were written, I had a defign to make 
two diftincl forts of annotations upon that ef
fay ; in the former whereof (which now comes 
forth) I aflumed the perfon of a Corpufcula- 
rian, and difeourfed at thac rate. But I had 
thoughts too (in cafe God were pleafed to 
grant me life and opportunity) to rake a fe
cond review both of the treatife itfelf, and of 
the notes on it, and on that occafion to add 
what my riper thoughts and further experi
ence might fuggeft unto me. And that in my 
animadverfions I might with the more free
dom and conveniency add, explain, alter, 
and even retraft, as I Ihould fee caufe, I 
thought it not amifs to write them, a? if they 
were made on the work of another. By which 
intimation the reader may be aflifted to guefs, 
how much I intended in the following dif
courfe, (in which, as in the prefaces belonging 
to it, I play the Corpufcularian) to referve 
myfelf the freedom or queftioning and cor- 
reding, upon the defigned review, any thing 
delivered in thefe notes; and how much more it 
was in them my defign to bring Pyrophilus 
experiments and queries, to illuftrate obfcure 
matters, than by hafty aflertions to dogma
tize about them.

to exceptions or evafions, whereto they were 
obnoxious as others have propoled them i whe
ther (I fay) we have done all or any of thefe 
in the firft or fpeculative part of this treatife, 
we willingly leave the reader to judge. But 
in the feednd or hiftorical part of it, perhaps 
he will be invited to grant, that we nave done 

‘that part of phyficks we have been treating 
of fome little fervice j fince by the lovers of 
real learning, it was very much wilhed, that 
the dodrines of the new philofophy (as it is 
called) were backed by particular experimentsj 
the want of which I have endeavoured to fup
ply, by annexing fome, whofe nature and no
velty, I am made believe, will render them as 
well acceptable as inftrudive. For though, 
that I might not anticipate what belongs to 
other papers, I did not make the laft fedion 
confift of above a decad of them, and though, 
for the reafons intimated in the advertifements 
premifed to them, I did not exprefly mention 
to Pyrophilus all that I could have told him 
about them •, yfct I have been careful fo to 
chufe them, and to interweave hints in deli
vering them, that a fagacious reader, who 
lhall have the curiofity to try them heedfully, 
and make refledions on the feveral phasnome- 
na, that in likelihood will occur to him, will 
(if 1 miftake not) receive no contemptible in
formation, as of fome other things, fo parti
cularly about the nature of mixtions, (which 
I rake to be one of the moft important and 
ufeful, though negleded and ill underftood, 
dodrines of die pradical part of phyficks) and 
may probably light upon more than he expeds, 
or I have fully delivered, and perhaps too 

‘more than I forefaw.
And though fome virtuofi, more conver

fant perhaps, with things than books, prefu
ming the decay of the Peripatetick philofo
phy ftf be every where as great, as it is among 
them in England, may think, that a dodrine, 
which they look on as expiring, need not have 
been fo folicitoufly confuted ; yet thole, that 
know how deep rooting this philofophy has 
taken (both elfewhere, and particularly) in 
thofe academies, where'it has flourifhed for 
many ages, and in fome of which it is, ex- 
clufively to the mechanical philofophy, wa
tered and fenced by their ftatutes or their fu
periours : and he, that alfo knows,-how much 
more eafy fome (more fubtile than candid) 
wits find it plaufibly to defend an error, than 
ingenuoufly to confefs it, will not wonder, 
that I Ihould think, that a dodrine fo advan
taged, though it be too erroneous to be feared, 
is yet too confiderable to be defpifed. And 
hot to queftion, whether feveral of thofe, that 
moft contemn the favourers of the Peripatetick 
hypothefis, as the later difeoveries have redu
ced them to reform it, be not the leaft provi
ded to anfwer their arguments j (not to que-

6 AVol. II.» Tie
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part of natural philofophy. Tl-e moft in
genious Pfj Cartes has fomething concerning 
fome qualities i but though, for reafons elfe
where expreffed, I have purpofely forborn to 
perofe his fyftem of philofophy, yet I find 
by turning over tlie leaves, that he has left 
moft of the other qualities untreated of •, and 
of thofo, that are more properly called fen
fible, he fpeaks but very briefly and generally, 
rather confidering what they do upon the or- . 
gansof fenfe, than what changes happen in 

. 1 
us a perception fometimes of one quality, 
and fometimes of another. Befides that his 
explications do many of them lb depend 
upon his peculiar notions (of a Materia fub- 
tilis, globuli fecundi elementi, and the like) and 
thefe, as.it became fo great aperfon, he has 
fo interwoven with the reft of his hypothefis, 
that they can feldom be made ufe of^ without 
adopting his whole philofophy. Epicurus 
indeed, and his fcholiaft LucretiuSy have given, 
fome good hints concerning the nature of fome 
few qualities. But, befides that even ihefo ex

ThE origin, Pyrophilus, and nature 
of the qualities of bodies, is a fubjeft, 
that 1 have long looked upon as one 

of the inolf important and ufeful, that the na-
turalift can pitch upon for his contempla
tion, For the knowlege we have of the bo
dies without us, being for the moft part fetch
ed from fhe informations the mind receives by 
the fenfes, we fcarce know any thing elfe in 
bodies, upon whofe account they can work 
upon our fenfes, fave their qualities: for as to 
the fubftantial forms, which fome imagine the objefts themfelves, to make them caufe in 
'to be in all natural bodies, ic is not half fo 
evident, that there are fuch, as it is, that the 
wifeft of thofe, that do admit them, confefs, 
that they do not well know them *. And as it 
is by their qualities, that bodies aft immedi
ately upon our fenfes, fo it is by virtue of 
thofe attributes likewife, that they aft upon 
other bodies, and by that aftion produce in 
them, and oftentimes in themfelves, thole 
changes, that fometimes we call alterations, 
and fometimes generation or corruption.

And it is chiefly by the knowledge, fuch
as it is, that experience (notart) bath taught' plications are divers of them either doubtful 
us, of thefe differing qualities of bodies, that or imperfeft, or both, there are many other 
we arc enabled, by a due application of agents 
to patients, to exercife tbe little empire, that 
we have either acquired or regained over the 
creatures. But I think not the contemplation 
of qualities more noble and ufeful, than I 
find it difficult •, for what is wont to be taught 
us of qualities in the fchools, is fo flight and 
ill-grounded, that it may be doubted, whether 
they have not rather obfeured than illuftrated 
the things they Ihould have explained. And 
I was quickly difeouraged from expefting to 
learn much from them of the nature of di
vers particular qualities, when I found, that, 
except fome few, which they tell you in ge
neral may be deduced (by ways they leave 
thofe to guefs at, that can,) from thofe four 
qualities, they are pleafed to call the firft, 
they confefs, that the reft fpring from thofo 
forms of bodies, whofe particular natures 
the judicioufeft of them acknowledge they 
cannot comprehend. And Arijlotle himfelf 
not only doth (as we fhall fee anon) give us 
of quality in general, (which yet feems far 
more eafily definable, than many a particular 
quality,) no other than fuch a definition, as 
is as obfcure as the thing to be declared by 
it i but I obferve, not without fome wonder, 
that in his eight books of Pbyficks,. where he 
proftlTedly treats of the general affeftions of 
n.itural things, be leaves out the doftrine of 
qualities •, as after him Magirus^ and divers 
other writers of .the Peripatctick phyfiology, 
have done:, which (by the way) 1 cannot but 
look upon .as an omiflion, fince qualifies do 
as well feem to belong to natural bodies ge
nerally confidered, as place,. time, .motion, 
and thofe other things, which upon that ac
count are wont to be treated of in the general

*■ AVga libi ullam tjfi formam ^nabit fiotan fleni kJ flarii t^cumhrarr. in fait. 3cali^
whale confsffion to the fame purpofe more are cited hereafter.}.

qualities, which are left for others to treat of. 
And this is the fecond and main difficulty, 
which I find in inveftigating the nature of 
qualities i namely, that whatever be to be 
thought of the general theories of Arijlotle^ or 
other philofophers, concerning qualities, we 
evidently want that, upon which a theory, to 
be folid and ufeful, muft be built I mean, an 
experimental hiftory of them. And this we 
fo want, that'except perhaps what mathema
ticians have done concerning founds, and the 
obfervations (rather than experiments) thac 
our illuftrious Verulam hath fin fome few 
pages) faid of heat, in his fhort EJfay de 
Forma Calidi ; I know not any one quality, 
of which any author has yet given us an any 
thing competent hiftory. Thefe things I 
mention to you, Pyrophilus, not at all to de
rogate from thofe great men, whofe defign 
feems rather to have been to deliver principles 
and fummaries of philofophy, than to infift 
upon particulars; but for this purpofe, that 
fince the nature of qualities is fo beneficial a 
fpeculatioii, my labours may not be looked 
upon as wholly ufelefs, though I can contri
bute but a little to the clearing of it; and* 
that fince ir is fo abftrufe a fubjeft, I may be 
pardoned, if 1 fometimes mifi the mark, and 
leave divers things uncompleated i that being 
but what fuch great philofophers have done 
before me.

But, Pyrophilus, before T proceed to give 
ybu my notes upon this part of our author’s 
effay, that you may rightly underftand my 
intention in them, it will be requifite to give 
you three or four ad vertifements.

And firft, whenever I lhall fpc 
nitely of fubftantial forms, I would

    
 



rhe PREFACE.
underftood to except the reafonable foul, thac 
is faid to inform the human body, which de
claration I here defire may be taken notice of 
once for all.

Secondly, Nor am I willing to- treat of 
the origin of qualities in beafts •, partly be
caufe I would not be ingaged to examine of 
what nature their fouls are, and partly be
caufe it is difficult in moft cafes, (at leaft for 
one, that is compaffionate enough) either to 
make experiments upon living animals, or to 
-judge what influence their life may have upon 
the change of qualities produced by fuch ex
periments.

Thirdly, The occafion of the follow
ing refleftions being only this, that our au
thor, in that part of his effay concerning falt- 
j>etre, whereto thefe notes refer, does briefly 
intimate fome notions about the nature and 
origin of qualities.; you muft not expeft, that 
I, whofe method leads me but to write 
fome notes upon this and fome other parts of 
this effay, fliould make folemn or elaborate 
difcourfes concerning the nature of particular 
qualities, and that I fliould fully deliver my- 
own apprehenfions concerning thofe fubjefts. 
For, as I elfewhere fufficiently intimate, that 
in thefe firft notes I write as a Corpuftularian, 
and fet down thofe things only, that feem to 
have a tendency to illuftrate or countenance 
the notions or fancies implied in our author’s 
effay J fo I muft here tell you, that I neither 
have now the leifure, nor pretend to the fkill 
to deliver fully the hiftory, or to explicate 
particularly the nature of each feveral quali
ty.*

Fourt hly. But r confider, that the 
fchools have of late much amufed the world, 
with a way they have got of referring all na
tural effefts to certain entities, that they call 
real qualities, and accordingly attribute to 
them a nature diftinft from the modification 
of the matter they belong to, and in fome 
cafts feparable from all matter whatfoever } 
by which means they have, as far forth as 
their doftrine is acquiefeed in, made it thought 
needlefs or hopelels for men to imploy their 
induftry, in fearching into the nature of par
ticular qualities, and their effefts. As if (for 
inftance) it be demanded, how fnow comes 
to dazzle the eyes, they will anfwer, that it is, 
by a quality of whitenefs, that is in it, which 
makes all very white bodies produce the fame 
eft'eft ; and if you afk what this whitenefs is, 
they will tel! you no more in fubftance, than 
that it is a real entity, which denominates the 
parcel of matter, to which it is joined, white | 
and if you further inquire, what this real en
tity, which they call a quality,is, you will find, 
as we fhall fee anon, that they either fpeak 
of it much after the fame rate that they do of 
their fubftantial forms, (as indeed fome of the 
moderneft teach, that a quality affefts the 
matter it belongs to per modum forma fecuada- 
ria^ as they fpeak) or at leaft they will not 
explicate it more intelligibly.

And accordingly, if you further alk them, 
how white bodies in general do rather.prpduce 

effeft of dazzling the eyes, than green or 
blue ones, inftead of being told, that the

4S9 
former fort of bodies refle£h outwards, and fo 
to the eye, far more of the incident light than 
the latter ; you lhall perchance be told, that 
it is their refpeftive natures fo to aft. 8y 
which way of difpatching difficulties, they 
make it very eafy co folve all the phstnome- 
na of nature in general, but make men think 
it impoffible to explicate almoft any of them 
in particular.

And though the unGitisfaftorinefs and 
barrennefsof the fchooKpIiilofophy have per- , 
fuaded a great many learned men, cffiecially 
phyficians, to fubftitute the chymifts thrse 
principles, inftead of thofe of the fchools*, and 
though I have a very good opinion of chy- 
miftry itfelf, as it is a praftical art j yet as it 
is by chymifts pretended to contain a fyftem 
of theorical principles of philofophy, I fear 
ic will afford but a very little fatisfaftion to a 
fevere inquirer into the nature of qualities. 
For befides that, as we lhall more particularly 
fee anon,there are many qualities, which can
not with any probability be deduced from a- 
ny of the three principles ( thofe, that are af
eribed to one or other of them, cannot intel
ligibly be explicated, without recourfe to the 
more comprehenfive principles of the Corpuf- 
cularian philofophy; to tell us, for - ipftance, 
that mil folidity proceeds from faltj only in
forming us, (where it can plaufibly be pretend
ed) in what material principle or ingredient 
that quality refides, not how it ts produced ; 
for this doth not teach us, (for example) how 
water even in exaftly-clofed veffels comes to 
be frozen into ice ; that is, turned from a 
fluid to a folid body, without the acceffion of 
a faline ingredient (which I have not yet 
found pretended, efpecially glafs being held 
impervious to faits.) Wherefore, Pyrophilus^ 
I thought it might much conduce to the un
derftanding the nature of qualities, to fhew 
how they are generated ; and by the fame 
way, I hoped it might remove in fome mea
fure the obftacle, that theft dark and narrow 
theories of the Peripateticlcs and Chymifts 
may prove to the advancement of lolid and- 
uftful philofophy. That then, which I chiefly 
aim ar, is to make it probable to you by ex
periments, (which I think hath not yef been 
done,J that almoft all forts of qualities,| moft 
of which have been by the fchools either left 
unexplicated, or generally referred to I know 
not what incomprehenfible fubftantial forms, 
may be produced mechanically i I mean by 
fuch corporeal agents,as do not appear either to 
work otherwife than by virtue of the motion, 
fize, figure, and contrivance of their own 
parts, (which attributes I call the mechanical 
affeftions of matter^ becaufe to them men 
willingly refer the various operationst^ me
chanical engines;) or to produce the new 
qualities exhibited by thofe bodies, their afti* 
on changes, by any other way, than by chang
ing the texture or motion, or fome other me
chanical affeftion of the body wrought up
on. And this if I can in any paflabft .mea
fure do, though but in a general way, in fome 
or other of each of theft three forts, int» 
which tbe Peripateticks arc wont to divide ths 
qualities of bodies, I hope I lhall have done

4 no

    
 



460 Consider ations and Experiments touching 
no ufelefs piece of fervice to natural philofo
phy i partly by exciting you, and your learn
ed friends, to inquire after more intelligible 
and fatisfaftory ways of explicating qualities, 
and partly by beginning fuch a colleftion of 
materials towards the hiftory of thofe quali
ties, thatl fhall the moft largely infift on, as 
heat, colours, fluidity and firmnefs, as may 
invite you and other ingenious men to contri
bute alfo their experiments and obfervations 
to fo ufeful a work, and thereby lay a founda
tion, whereon you, and perhaps I, may fuper- 
ftruft a more diftinft and explicite theory of 
qualities, than I fhall at prefent adventure at. 
And though I know, that fome of the things

my experiments tend to manifeft, may like
wife be confirmed by the more obvious phse- 
noraena, of nature, yet 1 prefume you will ■ 
not diflike my chufing to entertain you with 
the former, (though without at all dcfpifing, 
or fo much , as ftridlly forbearing to imploy 
the latter,} becayfe the changes of qualities 
made by our experiments, will, for the moft 
part, be more quick and confpicuous; and 
the agents made ule of to produce -them, 
being of our own applying, and oftentimes 
of our own preparation, wc maybe, there
by aftifted the better to judge of what they 
are, and to make an eftimate of what it is 
they do.

AND

EXPERIMENTS,
TOUCHING TH p

ORIGIN of Forms and Qualities.
The Theoricai Part.

That, before I defeend to particulars,
I may, Pyrophilus, furnilh you with 
fome general appro henfion of the 

doftrine (or rather the hypothefis) which is to 
be collated with, and to be either confirmed 
or difproved by the hiftorical truths, that will 
be delivered concerning particular qualities, 
(and forms ;) I will aflume the perlon of a 
CorpufculArian, and here, at the entrance, 
give you (in a general way) a brief account 
of the hypothefis it felf, as it concerns the ori
gin of qualities (and forms;) and for diftinc- 
tion’s fake, I lhall comprize it in the eight 
following particulars, which, that the whole 
fcheme may be the better comprehended, and 
as it were furveyed under one profpeft, I 
lhall do little more than barely propofe them, 
that cither feem evident enough by their own 
light, or may without prejudice have divers of 
their proofs referved for proper places in. the 
following part of this treatife. And though 
there be fome other particulars, to which the 
importance of che fubjefts, and the greatnefs 
of the falmoft univerfal) prejudices, thatlie 
againft them, will oblige me immediately to 
annex (for the feafonable clearing and juftify- 
ing of them) fome annotations; yet that they 
may, as little as l ean, obfcure the coherence 
of the whole difcourfe, as much of them as

conveniently may be lhall be included in [ ] 
paratheles.

I. I Agrek with the generality of philofor 
phers fo far, as to allow, that there is one ca- 
tholick or univerfal matter common to all bo
dies, by which I mean a fubftance extended, 
divifible, and impenetrable.

II. But becaufe this matter being in its 
own nature but one, the diverfity we fee in 
bodies muft neceffarily arife from fomewhat 
elfe, than the matter they confift of. And 
fince we fee not, how there could be any change 
in matter, if all its faftual or defignable) parts 
were perpetually at reft among themfelves, 
it will follow, that to diferiminate the catho- 
lick matter into variety of natural bodies, it 
muft have motion in fome or all Its defignable 
parts: and that motion muft have various 
tendencies, that which is in this part of the 
matter tending one way, and that which is in 
that part tending another as we plainly fee, 
in the univerfe or general mafs of matter, there 
is really a great quantity of motion, and thac 
varioufly determined, and that yet divers 
portions of matter are at reft.

That there is local motion in many 
of matter is manifeft to fenfe, but how 
ter came by this motion was of ol 
ftill hotly difputed of: for the antient

    
 



culafian philofophers, (whofe doftrine in 
moll other points, though not in all, we are 
the moft inclinable to,)' not acknowledging 
an author of the univerfe, were thereby re
duced to make motion congenite to matter^ 
and confequently coeval with it. But fince lo
cal motion, or an endeavour at it, is not in
cluded in the nature of matter, which is as 
much matter when it refts, as when it moves ; 
and fince we fee, that the fame portion of mat
ter may from motion be reduced to reft, and 
after it hath continued at reft, as long as o- 
ther bodies do not put it out of'that ftate, 
may by external agents be fet a moving again ; 
I, who am not wont to think a man the worfe 
naturalift for not being an atheift, fhall not 
fcruple to fay with an eminent philofopher of 
old, whom 1 find to have propofed among 
the Greeks that opinion (for the main) that 
the excellent Des Cartes has revived amongft 
us, that the origin of motion in matter is from 
God ; and not only fo, but that thinking it 
very unfit to be believed, that matter barely 
put into motion, and then left to it felf, 
fhould cafually conftitute this beautiful and or
derly world: I think alfo further, that the 
wife author of things did, by eftablifhing the 
laws of motion among bodies, and by guid
ing the firft motions of the fmall parts of 
matter, bring them to convene after the man
ner requifite to compofe the world, and efpe
cially did contrive thofe curious and elaborate 
engines, the bodies of living creatures, en
dowing moft of them with a power of pro
pagating their fpecies. But though thefe things 
are my perfuafions, yet becaufe they are not 
neceffary to be fuppofed here, where I do not 
pretend to deliver any compleat difcourfe of 
the principles of natural philofophy, but only 
to touch upon fuch notions, as are requifite 
to explicate the origin of qualities and forms, 
I fhall pafs on to what remains, as foon as I 
have taken notice, that local motion feems to 
be indeed the principal amongft • fecond 
caufes, and the grand agent of all that hap
pens in nature: for though bulk, figure, reft, 
Ctuation, and texture do concur to the phte- 
nomena of nature, yet in comparifon of mo
tion they feem to be, in many cafes, effects, 
and in many others, little better than condi
tions, or requifites, or caufes fine quibus non, 
which modify the operation, that one part of 
matter by virtue of its motion hath upon a- 
nother 5 as in a watch, the number, the figure, 
and coaptation of the wheels .and other parts 
is requifite to the fhewing the hour, and doing

■ the other things, that may be, performed by 
the watch i but till thefe parts be actually 
put into motion, all their other affedtions re
main inefficacious. And fo in a key, though 
it Were too big or too little, or if its fhape 
were incongruous to that of the cavity of the 
lock, it would be unfit to be ufed as a key, 
.though it were put into motion ; yet let its 
bignefs and figure be never fo fit, unlefs aftual 
motion intervene, it will never lock or un
lock any thing, as without the like aftual 
motion, neither a knife nor razor will aftual- 
ly^ut, how much foever their fhape and o-
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ther qualities may fit them to do fo. And fo 
brimftone, what difpofition of parts foever ic 
have to be turned into flame, would never be 
kindled, unlefs fome aftual fire, or other par
cel of vehemently and varioufly agitated mat
ter, fhould put the fulphureous corpufcles into 
a very brifk motion.

III. These two grand and moft catho
lic principles of bodies, matter and motion, 
being thus eftablifhed, it will follow, both 
that matter muft be aftually divided into 
parts; that being the genuine effeft of vari
oufly determined motion, and that each of the 
primitive fragments, or other diftinft and in
tire mafles of matter, muft have two attributes, 
its own magnitude, or rather fize, and its 
own figure or fliape. And fince experience 
fhews us (efpecially that, which is afforded us 
by chymical operations, in many of which 
matter is divided into parts, too fmall to be 
fingly fenfible,) that this divifion of matter 
is frequently made into infenfible corpufcles 
or particles, we may conclude, thac the mi- 
nuteft fragments, as well as the biggeft maffes 
of the univerfal matter, are likewife endow
ed each with its peculiar bulk and fliape. 
For being a finite body, its dimenfions muft 
be terminated and meafurable: and though it 
may change its figure, yet for the fame rea
fon it muft neceffarily have fome figure or 
other. So that now we have found our, and 
muft admit three effential properties of each 
intire or undivided, though infenfible part 
of matter •, namely, magnitude, (by which t 
mean not quantity in general, but a deter
mined quantity, which we in englifh often
times call the fize of a body) fhape, and ei
ther motion or reft, (for betwixt them two 
there is no mean :) the two firft of which may 
be called infeparable accidents of each diftinftr 
part of matter; infeparable, becaufe being 
extendedj and yet finite, it is phyfically im
poffible, that it fhould be devoid of fome 
bulk or other, and fome determinate fhape 
or other ; and yet accidents, becaufe that whe
ther or no the fhape can by phyfical agents be 
altered, or the body fubdivided, yet mentally 
both the one and the other may be done, the 
whole elfence of matter remaining undeftroyed.

Whether thefe accidents may not con
veniently enough be called the moods dr pri
mary affeftions of bodies, to diftinguifh them 
from thofe lefs fimple qualities, fas colours, 
taftes, and odours,) that belong to bodies up
on their account; or whether, with the Epi- 

, cureans, they may not be called the conjunfts 
of the fmalleft parts of matter, I fhall riot 
now ftay to confider; but one thing the mo
dern fchools are wont to teach concerning ac
cidents, is too repugnant to our prefent doc
trine, to be in this place quite omitted; name
ly, that there are in natural bodies ftore of 
real qualities, and other real accidents, which 
not only are no moods of matter, but are real 
entities diftinft from ir, and, according to 
the doftrine of many modern fchoolmen, may 
exift feparate from all matter whatfcevcr. To 
clear this point a little, we muft take notice, 
that accident is among logiciansand philofo- 
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phers ufed in two feveral fenfes, for fome
times it is oppofed to the fourth predicable* 
(property,) and is then defined; That, 
which may be prefent or abfent without the 
deftruftion of the fubjeft j as a man may be 
fick or well, and a wall white or not white, 
and yet the one be ftill a man, the other 
a wall; and this is called in the fchools acci- 
dens pradicabile, to diftinguifh it from what 
they call accidens pr^dicamentale, which is op
pofed to fubftance; for when things are divid
ed by logicians into ten predicaments or high
eft genus’s of things, fubftance making one 
of them, all the nine other *are of accidents. 
And as fubftance is commonly defined to be ar 
thing, that fubfifts of itfelf, and is the fubjeft of 
accidents, (or more plainly, a real entity or 
thing,that needs not any (created) being,that it 
may exift:) fo an accident is faid commonly to 
be id cujus e^s ejl inejje; and therefore Arijlotle^ 
who ufually calls fubftances fimply out«, en
tities, moft commonly calls accidents 
ovT«, entities of entities; thefe needing 
the exiftence of fome fubftance or other, 
in which they may be, as in their fubjeft of 
inhefion. And becaufe logicians make it the 
diferiminating note of fubftance and accident, 
that the former is a thing, that cannot be in 
another, as in its fubjeft of inhefion, it is re
quifite to know, that, according to them, 
that is faid to be in a fubjeft, which hath 
thefe three conditions ; That however it (i) 
be in another thing, (2) is not in it as a part, 
and (3) cannot exift feparately from the thing 
or fubjeft wherein it is : as a white wall is the 
fubjeft of inhefion of the whitenefs we fee in 
ir, which felf-fame whitenefs, though it be not 
in the wall as a part of it, yet cannot the 
felf-fame whitenefs, according to our logi
cians, exift any where out of the wall, though 
many other bodies may have the like de
gree of whitenefs. This premifed, it will 
not be hard to difcover the falfity of the lately 
mentioned fcholaftick opinion touching real 
qualities, and accidents, their doftrine about 
which does, I confefs, appear to me to be 
either unintelligible, or manifeftly contradic
tious. For fpeaking in a phyfical fenfe, if 
they will not allow thefe accidents to be modes 
of matter, but entities really diftinft from it, 
and in fome cafes feparable from all matter, 
they make them indeed accidents in name.

but reprefent them under fuch a notion, as be
longs only to fubftances the nature of a fub
ftance confifting in this, that it can fubfift of 
itfelf, without being in any thing elfe, as in a 
fubjeft of inhefion. So that to tell us, that a 
quality* or other accident* may fubfift with
out a fubjeft, is indeed* whatever they pleafe 
to call it, to allow it the true nature of fub
ftance i nor will their groundlefs diftinftions 
do any more than keep them from feeming to 
eontradift themfelves in words, whilft unpre- 
poffeffed perfons fee, that they do it in effeft. 
Nor could I ever find it intelligibly made 
out, what thefe real qualities may be, that 
they deny to be either matter or modes of 
matter, or immaterial fubftances. W’hen a 
bowl runs along or lies ftill, that motion or* 
reft, or globous figure of the bowl, is not no
thing, and yet is not any part of the bowl } 
whofe whole fubftance would remain, though 
it wanted which you pleafe of thefe accidents; 
and to make them real and phyfical entities, 
(for we have not here to do either with logical 
or metaphyfical ones) is, as if, becaufe we may 
confider the fame man fitting, ftanding, run
ning, thirfty, hungry, weary, we fhould 
make each of thefea diftinft entity.as we do give 
fome of them (as hunger, wearinefs, 
diftinft names. Whereas the fubjeft of all 
thefe qualities is but the fame man, as he is 
confidered with circumftances, that make him 
appear different in one cafe from .what he ap
pears tn the other: and it may be very ufeful 
to our prefent fcope to obferve, that not only 
diverfity ef names, but even diverfity of de
finitions, doth not always infer a diverfity of 
phyfical entities in the fubjeft, whereunto 
they are attributed. For it happens in many 
of the phyfical attributes of a body, as in 
thofe other cafes, wherein a man that is a fa
ther, a hufband, a mafter, a prince, 
may have a peculiar definition (fuch as the 
nature, of the thing will bear} belong unto 
him in each of thefe capacities j and yet the 
man in himfelf confidered is but the fame 
man, who, in refpeft of differing capacities, 
or relations to other things, is called by dif
fering names, and defcribed by various defi
nitions, which yet (as I was faying) conclude 
not fo many real and diftinft entities in the 
perfon fo varioufly denominated.

An EXCURSION about the relative Nature of 
Physical (Qualities. *

BU T becaufe I take this notion to be 
of no fmall importance towards the 
avoiding of the grand miftake, that 

hath hitherto obtained about the nature of 
qualities, it will be worth while to illuftrate it 
a little farther. We may confider then, that 
when ^ubal-Cain, or whoever elfe were the 
fmith, that invented locks and keys, had 
made his firft lock, (for we may reafonably 
fuppofe him to have made that before the

key, though the comparifon may be made 
ufe of without that fuppofition,) that was on- 
^y a piece of iron, contrived into fuch a 
fliape; and when afterwards he made a key 
to that lock, that alfo in itfelf confidered was 
nothing but a piece of iron of fuc
terrninate figure: but in regard, tha 
two pieces of iron might now be ap 
one another after a certain manner, a 
there was a congruity betwixt the w
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in the body itfelf. As for example, gold 
was the fame natural body immediately be
fore aqua regis and aqua fortis were firft 
made, asic was immediately after t and yet 
now it is reckoned amongft its principal pro
perties, that it is dilToluble by the former of 
thofe two menftruums, and that it is not like 
other metals difibluble or corrodible by the 
latter. And if one Ihould invent another 
menftruum, (as poffibly I may think myfelf 
mafter of fuch a one) that will but in part 
dilTolve pure gold, and change fome part of 
it into another metalline body, there will then 
arife another new property, whereby to di- 
ftinguilh that from other mettals ; and yet 
the nature of gold is not a whit other now, 
than it was before this laft menftruum was 
firft made. There are fome bodies not ca- 
thartick, nor fudorifick, with fome of which 
gold being joined, acquires a purgative vir
tue, and with others a power to procure fweat; 
and, in a word, nature herfelf doth fometimes 
otherwife, and fometimes by chance produce Ib 
many things, that have new relations unto o- 
thers : and art, efpecially alTifted by chymiftry, 
may, byvariouffy diffipating natural bodies, or 
compounding either them or their conftituent 
parts with one another, make fuch an innume
rable company of new produftibns, that will 
each of them have new operations either im
mediately upon our Icnibries, or upon other bo
dies, whofe changes we are able to perceive,that 
no man can know,but that the moft familiar bo
dies may have multitudes of qualities, that he 
dreams not of, and a confidering man will 
hardly imagine, that Ib numerous a croud of 
real phyfical entities can accrue to a body, whilft 
in the judgment of all our fenfes it remains 
unchanged, and the fame, tlvat it was before.

To clear this a little further, we may add, 
that beaten glafs is commonly reckoned a- 
mong poifons •, and (to fkip what is mention
ed out of SanSiorius,, of the dyfentery procur
ed by the fragments of it,) I remember 
* Cardan hath a, ftory, that in a cloifter, where 
he had a patient then like to die of torments 
in the ftomach, two other nuns had been al
ready killed by a diftrafted woman, that 
having cafually got free, had mixed beaten 
glafs with peas, that were eaten by thefe 
three, and divers others of the fillers (who 
yet efcaped unharmed.) Now though the 
powers of poifons be not only looked upon as 
real qualities, but are reckoned among the 
abftrufeft ones; yet this deleterious faculty, 
which is fuppofed to be a peculiar and fuper- 
added entity in the beaten glafs, is really no
thing diftinft from the glafs itfelf, (which 
though a concrete made up of thofe innocent 
ingredients, fait and alhes, is yet a hard and 
Iliff body,) as it is furnilhed with that deter
minate bignefs, and figure of parts, which 
have been acquired by comminution. For 
thefe glalTy fragments being many, and rigid, 
and Ibmewhat fmall, (withoutyet being fo fmall 
as dull,) and endowed with ftarp points and 
cutting edges, are enabled by thele mechani
cal affeftions to pierce or wound the tender 

membranes

the lock and thofe of the key, the lock and 
the key did each of them now obtain a new 
capacity, and it became a main part of the 
notion and defcription of a lock, that it was 
capable of being made to lock or unlock by 
that piece* of iron we call a key, and it was 
looked upon as a peculiar faculty and power 
in the key, that it was fitted to open and Ihut 
the lock, and yet by thefe new attributes there 
was not added any real Or phyfical entity 
either to the Jock or to the key, each of them 
remaining indeed nothing but the fame piece 
of iron, juft fo lhaped as it was before. And 
when our fmith made other keys of differing 
bigneffes, or with differing wards, though the 
firft lock was not to be opened by any of 
thofe keys, yet that indifpofition, however 
it might be confidered as a peculiar power of 
refifting this or that key, and might ferve to 
difcriminate it fufficiently from the locks 
thole keys belonged to, was nothing new in 
the lock, or diftinft from the figure it had 
before thofe keys were made. To carry this 
comparifon a little further, let me add, that 
though one, that would have defined the firft 
lock and the firft ke/, would have given them 
diftinft definitions with reference to each 
other and yet (as I was faying) thefe defini
tions being given but upon the fcore of cer
tain refpcfts, which the defined bodies had 
one to another, would not infer, that thefe 
two iron inftruments did phyfically <)ifFer o- 
therwife than in the figure, fize, or contrive- 
ment of the iron, whereof each of them con
fifted. And proportionably hereunto, I do . 
not lee, why we may not conceive, that as to 
thofe qualities (for inftance) which we call 
fenfible, though, by virtue of a certain con- 
gruity or incongruity in point of figure or 
texture, (or other mechanical attributes) to 
our fenfories, the portions of matter they 
modify are enabled to produce various effefts, 
upon whofe account we make bodies to be en-* 
dowed with qualities} yet they are not in the 
bodies, that are endowed with them, any real 
or diftinft entities,or differing from the matter 
itfelf, furnilhed with fuch a determinate big
nefs, Ihape, or other mechanical modificati
ons. "Thus, though the modern goldfmiths 
and refiners reckon amongft the moft diftin- 
guilhing qualities of gold, by which men may 
be certain of its being true and not fophifti- 
cated, that it is eafily diflbluble in aqua regis, 
and that aqua fortis will not work upon it i 
yet thefe attributes are not in the gold any 
thing diftinft from its peculiar texture, noris 
the gold we have now of any other nature 
than it was in Pliny’i time, when aqua fortis 
and aqua regis had not been found out (at 
leaft in thefe parts of the world,) and were 
utterly unknown to the Roman goldfmiths. 
And this example I have the rather pitched 
upon, becaufe it affords me an opportunity 
to reprefent, that, unlefs we admit the doc
trine I have been propofing, we muft admit, 
that a body may have an almoft infinite num
ber of new real entities accruing to it, with
out the intervention of any phyfical change

* Cardan, ContradiB. 9. litj, 2. Trail. 5. afud Schenktum,
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membranes of the ftomach and guts, and 
cut the flender veffels, that they may meet 
with there-, whereby naturally enfue great 
gripings and contorfions of the injured parts, 
and oftentimes bloody fluxes occafioned by 
the perforation of the capillary arteries, and 
the great irritation of the expulfive faculty, 
and fometimes alfo not only horrid convul- 
fions by confent of the brain and cerebellum, 
with fome of the nervous or membranous 
parts, that happen to be hurt, but alfo drop
lies, occafioned by the great lofs of blood 
we were juft now fpeaking of. And it agrees 
very well with this conjefture, that beaten 
glals hath divers times been obferved to have 
done no mifehief to animals, that have (wal
lowed it; for there is no reafon it fhould, in 
cafe the corpufcles of the powder either 
chance to be fo fmall, as not to be fit to wound 
the guts, which are ufually lined with a flimy 
fubftance, wherein very minute powders may 
be as it were fheathed, and by that means 
hindered from hurting the guts, (infomuch 
that a fragment of glafs with three very fharp 
corners hath been obferved to have for above 
eighteen, months * Iain inoffenfive even in a 
nervous and very fenfible part of the body,) 
out of which they may, with the groffer ex
crements of the lower belly, be harmlefly 
excluded, efpecially in fome < individuals, 
whofe guts and ftomach too may be of a much 
ftronger texture, and better lined or fluffed 
with grofs and flimy matter than thofe of o- 
thers. And accordingly we fee, that the 
fragments of faphires, cryftals, and even 
rubies, which are much harder than glafs, are* 
innocently, though perhaps not very effeftu- 
ally, ufed by phyficians, (and I have feveral 
times taken that without inconvenience) in^ 
cordial compofitions, becaufe of their being 
by grinding reduced to a powder too fubtile 
to excoriate, or grate upon the ftomach or 
guts j and probably it was upon fome fuch ac- - 
count, that that happened, which is related by other things, divers Of which feem contrary 
Cardan in the fame place; namely, that 
though the three nuns we have been fpeaking 
of were poifoned by the glafs, yet many o- 
thers, who eat of the other portions of the 
fame mingled peas, received no mifehief 
thereby. (But of this fubjeft more -f elfe
where.)

And this puts me in mind to add, that 
the multiplicity of qualities, that are fome
times to be met with in the fame natural bo
dies, needs not make men rejeft the opinion 
we have been propofing, by perfuading them, 
that fo many differing attributes, as may be 
fometimes found in one and the fame natural 
body, cannot proceed from the bare texture 
and other mechanical affeftions of its matter. 
For we muft confider each body, not barely 
as it is in itfelf, an intire and diftinft portion 
of matter, but as it is a part of the univerfe, 
and confequently placed among a great num
ber and variety of other bodies, upon which

* This memorable accident happened to a fenator of Berne, who was cured by the experienced Fnbrici 
that gives a long account of it to the learned Horjiius, among whofe obfervations it is extant, [Lib. 2. 
who afcribes the indolence of the part, whilft uncompreffed, to fome flimy juice, (familiar enough to th 
parts,) wherein the glafly fragment was as it were bedded,

f In thofe notes about Occult Qualities, .where the dekterious faculty attributed to diamonds is confide

it may aft, and by which it may be acted oil 
in many ways, (or upon many accounts,) each 
of which men are wont to fancy as a diftinftl 
power or quality in the body, by which thofe 
actions, or in which thofe paffions are produ
ced. For if we thus confider thingsj we lhall 
not much wonder, that a portion of mat ter 
that is indeed endowed but with a very few 
mechanical affeftions, as fuch a determinate 
texture and motion, but is placed among a 
multitude of other bodies, that differ in thofe 
attributes from it and one another; Ihould be 
capable of having a great number and variety 
of relations to thofe other bodies, and confe
quently Ihould be thought to have many di
ftinft inherent qualities, by fuch as look upOn 
thofe feveral relations or refpefts it may have 
to bodies without it, as real and diftinft enti
ties implanted in the body itfelf. When a cu
rious watch is going, though the fpring be 
that, which puts all the parts into motion, yet 
we do not fancy (as an Indian or Chinefe 
would perchance do) in this fpring one facul
ty to move the index uniformly round the 
dial-plate, another to ftrike the hour, and 
perhaps a third to give an alarm, or lhew the 
age of the moon, or the tides ; all the aftion 
of the fpring, (which is but a flexible piece 
of fteel, forcibly coiled together,) being but 
an endeavour to dilate or unbind itfelf, and 
the reft being performed by the various re
fpefts it hath to the feveral bodies (that com
pofe the watch) among which it is placed, and 
which they have one to another. We ail 
know, that the fun hath a power to harden 
clay, and foften wax, and melt butter, and 
thaw ice, and turn water into vapours, and 
make air expand itfelf in weather-glaffes, 
and contribute to blanch linen, and make 
the white Ikin of the face fwarthy, and mow
ed grafs yellow, and ripen fruit, hatch the 
eggs of filk-worms, caterpillars, and the like 
infefts, and perform I know not how many 

effefts •, and yet thefe are not diftinft powers 
or faculties in the fun, but only the produc
tions of its heat, (which itfelf is but the brilk, 
and confufed local motion of the minute parts 
of a body) diverfified by the differing tex
tures of the body, that it chances to work up
on, and the condition of the other bodies, thac 
are concerned in the operation. And there
fore whether the fun in fome cafes have any 
influence i^t all diftinft from its light and 
heat, we fee, that all thofe phaenomena, we 
have thought fit to name, are producible by 
the heat of the common culinary fire duly ap
plied and regulated. And fo, to give an in
ftance of another kind, when fome years fince, 
to try fome experiments about the propaga
tion of motion with bodies lefs capable of be
ing battered by one another, than thofe, that 
have been formerly imployed, I caufed fome 
fond balls of iron fkilfully hardened and ex- 
quifitely fhaped and glazed, to be purpofd
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made ; each of thefe polifhed balls was a fphe- 
fical looking-glafs, which, placed in the midft 
6f a room, would exhibit the images of the 
objefts round about it, in a very regular and 
pleafing perfpeftive. It would contraft the 
image, and refleft the beams of the fun after 
a manner differing from flat and from convex 
looking-glaffes. It would in a neat perfpec- 
tive leffen the image of him, that looked up
on it, and bent it, and it would fliew, that 
image, as if it were behind the furface, and 
within the folid fubftance of the fphere ; and 
in fome it had all thofe diftinft, and fome of 
them wonderful properties, which either an
cient or modern writers of catoptricks have 
demonftrated to belong to fpherical fpecula, 
as fuch : and yet the globe, furnifhed with 
all thefe properties and affeftions, was but the 
iron itfelf reduced by the artificer to a fphe
rical figure ; (for the glafs, that made it fpe
cular; was not diftinft from the fuperficial 
parts of the iron, reduced all of them to a 
phyfically equal diftance from the center.) 
And of fpecula, fpherical enough as to 
fenfe, you may make ftore in a trice, by 
breaking a large drop of quick-filver into fe
veral little ones, each of which will ferve for 
■objefts placed pretty near it, and the fmaller 
of which, (being the leaft depreffed in the 
middle by their own weight, and confequent
ly more perfeftly globous,) may with a good 
microfcope placed in a window, afford you no 
unpleafant profpeft of the neighbouring ob
jefts ; and yet to reduce a parcel of ftagnant 
quick-filver, which will much emulate a flat 
looking-glafs, into many of thefe little fphe
rical fpecula, whofe properties are fo differing 
from thofe of plain ones; there Intervenes 
nothing but a flight local motion, which, in 
the twinkling of an eye, changeth the figure 
of the felf-fame matter.

1 Have faid thus much, Pyrophilus^ to 
remove the miftake, that every thing men 
are wont to call a quality, muft needs be a real 
and phyAcal entity, becaufe of the importance 

- of the fubjeft; and yet I have omitted fome 
things, that might have been pertinently ad
ded, partly becaufe I may hereafter have op
portunity to take them in, and partly be
caufe I would not any. farther lengthen this 
excurfion, which yet I muft not conclude, 
till I have added this fliort advertifement.

That I have chofen to declare what I 
mean by qualities, rather by examples, than 
definitions, partly becaufe being immediately 
or reduftively the objefts of fenle, men gene
rally underftand pretty well what one another 
mean, when they are fpoken of; as to fay, 
that the tafte of fuch a thing is faline or four. 

Vol. II.
* Since the writing of this, the author found, that fome of the eminenteft of the modern fchoolmeft themfelves 

have been as well as he unfatisfied with the Ariltotelian definition of quality : concerning which (not to mention Re- 
'uius, a learnedProteftant annotator uponSaizrea) Ariaga fays 5. feli. i.fubf.x.) Rer hanc nibil expUcatur ; 
nam tie hoc quarimus, quit! fit effe quale, dices habere qualitatem ; bonus circulus : qualitas efi ids quo quis fit qualis, 

•tjje qualem eft habere qualitatem. And even the famous Jefuit Saarrs, though he endeavours to excufe it, yet confef- 
leth, that it leaves the proper notion of quality as obfcure to ns as before ; definitio, faith he, licet ea ratiosse ef-
fentialis videatur, quod detur per habitudinem ad eft'edium fiormalem^ quem omnis forma efiientialiter refpicit, tarfsen quod 
ad ssos fpeilat, teque obfeura siobis manet propria ratio qualitatis.) Ss{arex,difputat.metaphyf.^z. But Hurladus (in his 
metaphyfical difputations) fpeaks more boldly, telling us roundly, that it is non tarn definitio, quam inanis quadani 
nugatio', which makes me the more wonder, that a famous Cartefian (whom 1 forbear to name) ihould content him- 
felf to give us fuch an infignificant or at leaft fuperficial definition of quality.

4<5s 
or that fuch a found is melodious, fhrill, or 
jarring, (efpecially if, when we fpeak of fenfi
ble qualities, we add fome enumeration of 
particular fubjefts, wherein they do the moft 
eminently refide,) will make a man as foon 
underftood^ as if he fliould go about to give 
logical definitions of thofe qualities : and 
partly becaufe the notions of things are not 
yet fo well ftated and agreed on, but that it 
is many times difficult to affign their true ge
nus’s. And Ariftotle himfelf doth not only de
fine accidents without fetting down their ge
nus, but when he comes to define qualities, he 
tells us, that quality is that, by which a thing 
is faid co be qiialis j where I would have you 
take notice, both, that in his definition he 
omits the genuSj and that it is no fuch eafy 
thing to give a very good definition of qua
lities, fince he, that is reputed the great mafter 
of logick, v/here he pretends to give us one, 
doth but upon the matter define the thing by 
the fame thing : for it is fuppofed to be as 
little known what qualis is, as what qnalitas 
is ; and methinks he does juft as if I fhould 
define whitenefs to be that, for which a thing 
is called white, or virtue that, for which a man 
is faid to be virtuous *. Befides that, I much 
doubt, whether his definition be not untrue as 
well as obfcure: for to the queftion, ^talis 
res eJi? anfwer may be returned out of fome, 
if not all, of the other predicaments of ac
cidents : which fome of the modern logicians 
being aware of, they have endeavoured to 
falve the matter with certain cautions and li
mitations, which, however they may argue the 
devifers to be ingenious, do, for aught I can 
difcern, leave us ftill to feek for a right and 
intelligible definition of quality in general; 
though to give fuch a one be probably a much 
eafier tafk, than to define many qualities, that 
may be named in particular, as faltnefs, four- 
nefs, green, blue, and many others, which 
when"we hear named, every man knows what 
is meant by them, though no man (that I 
know of) hath been able to give accurate de
finitions of them.

IV. And if we Ihould conceive, that all 
the reft of the univerfe were annihilated, ex
cept any of thefe intire and undivided corpuf
cles, (treated of in the 3d particular forego
ing,) it is hard to fay what could be attribu
ted to ic, befides matter, motion, (oil reft,) 
bulk, and fliape. Whence by the way you 
may take notice, that bulk, though ufually 
taken in a comparative fenfe, is in our fenfe 
an abfolute thing, fince a body would have 
it, though there were no other in the world. 
But now there being aftually in the univerfe, 
great multitudes of corpufcles mingled among 
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themfelves, there arife in any diftindl portion 
of matter, which a number of them make 
up, two new accidents or events : the one 
doth more relate to each particular corpufcle 
in reference to the (really or fuppofedly) lia
ble bodies about it, namely its pofture i (whe
ther ereded, inclined, or horizontal:) and 
when two or more of fuch bodies are placed 
one by another, the manner of their being 
fo placed, as one befides another, or one be
hind another, may be called their order 5 as 
I remember, Ariftotle in his Metaphyficks, 
lib. I. cap. 4. recites this example out of the 
ancient Corpufcularians, that A and N differ 
in figure, and A N and N A in order, Z and 
N in fituation : and indeed pofture and order 
feem both of them reducible to fituation. And 
when many corpufcles do fo convene together, 
as to compofe any diftinft body, as a ftone, 
or a metal, then from their other accidents 
(or modes,) and from thefe two laft mention
ed there doth emerge a certain difpofition or 
contrivance of parts in the whole, which we 
may call the texture of it.

V. And if we fliould conceive all the reft 
of the univerfe to be annihilated, fave one 
fuch body, fuppofe a metal or a ftone, it were 
hard to fhew, that there is phyfically any 
thing more in it than matter, and the accidents 
we have already named. But now we are to 
confider, that there are de facia in the world, 
certain fenfible and rational beings, that we 
call men ; and the body of man having feve
ral external parts, as the eye, the ear, Uc. 
each of a diftinft and peculiar texture, where
by it is capable to receive impreffions from the 
bodies about it, and upon that account it is 
called an organ of fenfe, we muft confider, I 
fay, that thefe fenfories may be wrought upon 
by the figure, fhape, motion, and texture qf 
bodies without them after feveral ways, fome 
of thofe external bodies being fitted to affeft 
the eye, others the ear, others the noftrils, 
Cfc. And to thefe operations of the objefts 
on the fenfories, the mind of man, which up
on the account of its union with the body, 
perceives them, giveth diftinft names, calling 
the one light or colour, the other found, the 
other odour, And becaufe alfo each or
gan of fenfe, as the eye, or the palate, may 
be itfelf differingly affefted by external ob
jefts, the mind likewife gives the objefts of 
the fame fenfe diftinft appellations, calling 
one colour green, the other blue, and one tafte 
fweet, and another bitter, Cd’c. Whence men 
have been induced to frame a long catalogue 
of fuch things, as, for their relating to our 
fenfes, we call fenfible qualities ; and becaufe 
we have been converfant with them before 
we had the ufe of reafon, and the mind of 
man is prone to conceive almoft every thing 
(nay,even privations, as blindnefs, death, Cs’c.) 
under the notion of a true entity or fubftance, 
as itfelf is ; we have been from our infancy 
apt to imagine, that thefe fenfible qualities 
are real beings, in the objefts they denomi
nate, and have the faculty or power to work 
fuch and fuch things -, as gravity hath a power 
to ftop the motion of a bullet Ihot upwards, 
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and carry that folid globe of matter toward 
the center of the earth; whereas indeed (accord
ing to what we have largely ffiewn above) 
there is in the body, to which thefe fenfible 
qualities are attributed, nothing of real and 
phyfical, but the fize, fhape, and motion, or 
reft, of its component particles, together with 
that texture of the whole, which. refults from 

. their being fo contrived as they are; nor is it 
neceffary they fhould have in them any thing 
more, like to the ideas they occafion in us, 
thofe ideas being cither the effefts of our pre
judices or inconfideratenefs, or elfe to be 
fetched from the relation, that happens to be 
betwixt thofe primary accidents of the fenfible 
objeft, and the peculiar texture of the organ 
it affefts : As when a pin, being run into my 
finger, caufeth pain, there is no diftinft qua
lity in the pin anfwerable to what I am apt to 
fancy pain to be, but the pin in itfelf is only 
flender, ftiff, and fharp, and by thofe quali
ties happens to make a folution of continuity 
in my organ of touching, upon which, by 
reafon of the fabrick of the body, and the 
intimate union of the foul with it, there ari- 
feth that troublefome kind of perception 
which we call pain, and I lhall anon more 
particularly fhew, how much that depends up
on the peculiar fabrick of the body.

VI. But here I forefee a difficulty, which 
being perhaps the chiefeft, thac we fhall meet 
with againft the corpufcular hypothefis, it will 
deferve to be, before we proceed any farther, 
taken notice of. And it is this, that whereas 
we explicate colours, odours, and the like fen
fible qualities by a relation to our fenfes, it 
feems evident, that they have an abfolute be
ing irrelative to us: for fnow (for inftance) 
would be white, and a glowing coal would be 
hot, though there were no man or any other 
animal in the world. And it is plain, that bo
dies do not only by their qualities work upon 
our fenfes, but upon other, and thofe, inani
mate bodies; as the coal will not only heat or 
burn a man’s hand if he touch it, but would 
likewife heat wax, (even fo much as to melt 
it and make it flow,) and thaw ice into wa
ter, although all the men and fenfitive beings 
in the world were annihilated. To clear this 
difficulty, I have feveral things to reprefent; 
and,

1. I Say not, that there are no other acci
dents in bodies than colours, odours, and the 
like ; for I have already taught, that there 
are fimpltr and more primitive affeftions of 
matter, from which thefe fecondary qualities, 
if I may fo call them, do depend : and that 
the operations of bodies upon one another 
fpring from the fame, we fhall fee by and by.

2, Nor do I fay, that all qualities of bo
dies are direftly fenfible ; but I obferve, that 
when one body works upon another, the know
ledge we have of their operation proceeds ei
ther from fome fenfible quality, or fome more 
catholick affeftion of matter, as motion, reft, 
or texture, generated or deftroyed in one of 
them ; for elfe it is hard to conceive, ho 
fhall come to difcover what paffe 
them.

    
 



3. We muft not look upon every diftinft 
body, that works upon our fenfes, as a bare 
lump of matter of that bignefs and outward 
ftiape, that it appears of j many of them hav
ing their parts curioufly contrived, and moft 
of them perhaps in motion too. Nor muft 
we look upon the univerfe that furrounds us 
as upon a moveleft and undiftinguiflied heap 
of matter, but as upon a great engine, which 
having either no vacuity, or none that is confi
derable betwixt its parts (known to us,) the 
aftions of particular bodies upon one another 
muft not be barely eftimated, as if two por
tions of matter of their bulk and figure were 
placed in fome imaginary fpace beyond the 
world, but as being fcituate in the world, con- 
ftituted as it now is, and confequently as hav
ing their aftion upon each other liable to be 
promoted or hindred or modified by the aftions 
of other bodies befides them : as in a clock, 
a fmall force applied to move the index to 
the figure of XII, will make the hammer ftrike 
often and forcibly againft the bell, and will 
make a far greater commotion among the 
wheels and weights, than a far greater force 
would do, if the texture and contrivance of 
the clock did not abundantly contribute to the 
produftion of fo great an effeft. And in agi
tating water into froth, the whitenefs would 
never be produced by that motion, were it 
not thal the fun, or other lucid body, Ihin
ing upon that aggregate of fmall bubbles, 
enables them to refleft confufedly great ftore 
of little and as it were contiguous lucid ima
ges to the eye. And fo the giving to a large 
metalline fpeculum a concave figure, would 
never enable it to fet wood on fire, and even 
to melt down metals readily, if the fun-beams, 
that in cloudlefs days do, as to fenfe, fill the 
air, were not, by the help of that concavity, 
thrown together to a point. And to fhew you 
by an eminent inftance, how various and how 
differing effefts the fame aftion of a natural 
agent may produce, according to the feveral 
difpofitions of the bodies it works upon, do 
but confider, that in two eggs, the one pro- 
lifick, the other barren, the fenfe can per
haps diftinguifh before incubation no difference 
at all ; and yet thefe bodies, outwardly fo 
like, do fo differ in the internal difpofition 
of their parts, that if they be both expofed to 
the fame degree of heat, (whether of a hen, 
or an artificial oven,) that heat will change 
the one into a putrid and ftinking fubftance, 
and the other into a chick, furnifhed with 
great variety of organical parts of very dif
fering confiftenccs, and curious as well as dif- 
ferihg textures.

4. I Do not deny, but that bodies may be 
faid, in a very favourable fenfe, to have 
thofe qualities we call fenfible, though there 
were no animals in the world : for a body in 
that cafe may differ from thofe bodies, which 
noware quite devoid of quality, in its having 
fuch a difpofition of its conftituent corpufcles, 
that in cafe it were duly applied to the fenfory 
of an animal, it would produce fuch a fen
fible quality, which a body of another tex
ture would not: as though if there were no
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animals, there would be no fuch thing as pain, 
yet a pin may, upon the account of its figure, 
be fitted to caufe pain, in cafe it were moved 
againft a man’s finger j whereas a bullet, ro- 
ther blunt body, moved againft it with no 
greater force, will not caufe any fuch percep
tion of pain. And thus fnow, though if 
there were no lucid body nor organ of fight 
in the world, it would exhibit no colour at 
all, (for I could not find it had any in places 
exaftly darkened,) yet it hath a greater difpo
fition than a coal or foot, to refleft ftore of 
light outwards, when the fun Ihines upon 
them all three. And fo we fay, that a lute is 
in tune, whether it be aftually played upon or 
no, if the ftrings be all fo duly ftretched, as 
that it would appear to be in tune, if it were 
played upon. But as if you Ihould thruft a 
pin into a man’s finger, both a while before 
and after his death, though the pin be as 
Iharp at orte time as at another, and maketh 
in both cafes alike a folution of continuity j 
yet in the former ca’fe the aftion of the pin 
will produce pain, and not in th.e latter, be
caufe in this the pricked body wants the foul, 
and confequently the perceptive faculty : fo 
if there were no fenfitive beings, thofe bodies, 
that are now the objefts of our fenfes, would 
be' but difpofitively, if I may fo fpeak,’ en
dowed with colours, taftes, and the like j 
and aftually but only with thofe more catho- 
lick affeftions of bodies, figure, motion, 
texture, Gfc.

To illuftrate this yet a little farther: fup
pofe a man Ihould beat a drum at fome di
ftance from the mouth of a cave, conveni
ently fituated to return the noife he makes i 
although men will prefently conclude, that 
that cave hath an echo, and will be apt to 
fancy upon that account fome real property in 
the place, to which the echo is faid to belong; 
and although indeed the fame noife, made in 
many other of the neighbouring places, 
would not be reflefted to the ear, and confe
quently would ma,nifeft thole places to have no 
echos ; yet to fpeak phyfically of things, this 
peculiar quality or property we fancy in the 
cave, is in it nothing elle but the hollowmefs 
of its figure, whereby it is fo dilpofed, as 
when the air beats againft it, to refleft: the 
motion towards the place whence that ipotion 
began ; and that, which paffeth on this occa
fion, is indeed but this, that the drum-ftick 
falling upon the drum makes a perculfion of 
the air, and puts that fluid body into an un
dulating motion, and the airy waves thrufting 
on one another, till they arrive at the hollow 
fuperficies of the cave, have, by reafon of 
its refiftance and figure, their motion deter
mined the contrary way j namely, backwards 
towards that part, where the drum was, when 
it was ftruck. So that in that, which here 
happens, there intervenes nothing but the fi
gure of one body, and the motion of another j 
though if a man’s ear chance to be in the way 
of thefe motions of the air forwards and 
backwards, it gives him a perception of 
them, which he calls found. And becaufe 
thefe perceptions, which are fuppofed to pro
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cecd from the fame percuffion of the drum, 
and thereby of the air, are made at diftind 
times one after another, that hollow body, 
from whence the laft found is conceived to 
come to the air, is imagined to have a pecu
liar faculty, upon whofe account men are 
wont to fay, that fuch a place hath an echo.

5. And whereas one body doth often feem 
to produce in another divers fuch qualities, 
as we call fenfible, which qualities therefore 
feem not to need any reference to our fenfes 3 
I confider, that when one inanimate body 
works upon another^ there is nothing really 
produced by the agent in the patient, fave 
fome local motion of its parts, or fome 
change of texture con fequent upon that mo
tion : and fo, if the patient come to have any 
fenfible quality, that it had not before, it ac
quires it upon the fame account, upon which 
other bodies have it, and it is but a confe- 
quent to this mechanical change of texture, 
that by means of its effeds upon our organs 
of fenfe, we are induced to attribute this or 
that fenfible quality to it. As in cafe a pin 
fhould chance by fome inanimate body to be 
driven againft a man’s finger, that, which the 
agent doth, is but to put a fharp and flender 
body into fuch a kind of motion 5 and that 
whidh the pin doth, is to pierce into a body, 
that it meets with, not hard enough to refift 
its motion 5 and fo that upon this there fhould 
enfue fuch a thing as pain, is but a confequent, 
that fuperadds nothing of real to the pin, that 
occafions that pain. So if a piece of tranfpa
rent ice be, by the falling of fo.me heavy 
and hard body upon it, broken into a grofs 
powder, that looks whitifh, the falling body 
doth nothing to the ice but break it into very 
fmall fragments, lying confufedly upon one 
another •, though by reafon of the fabrick of 
the world, and of our eyes, there doth in the 
day-time upon this comminution enfue fuch a 
kind of copious refleftion of the incident light 
to our eyes, as we call whitenels. And when 
the fun, by thawing this broken ice, deftroys 
the whitenefs of that portion of matter, and 
makes it become diaphanous, which it was 
not before, it doth no more than alter the 
texture of the component parts, by putting them 
into motion, and thereby into a new order ; 
in which, by reafon of the difpofition of the 
pores intercepted betwixt them, they refleft 
but few of the incident beams of light, and 
tranfmit moft of them. Thus when with a 
burnifher you polifh a rough piece of filver, 
that which is really done, is but the depreffion 
of the little protuberant parts into one level 
with the reft of the fuperficies ; though upon 
this mechanical change of the texture of the 
fuperficial parts, we men fay, that it hath 
loft the quality of roughnefs, and acquired 
that of fmoothnefs; becaufe that, whereas be
fore the little exftancies by their figure refift
ed a little the motion of our fingers, and grat
ed upon them a little, our fingers now meet 
with no fuch offenfive refiftance. It is true, 
that the fire doth thaw ice, and alfo both 
make wax flow, and enable it to burn a man’s 
hand 3 and yet this doth not neceflhrily argue

in it any inherent quality' of heat, diftinft 
from the power it hath of putting the fmall 
parts of the wax into fuch a motion, as that 
their agitation furmounts their cohefion; 
which motion, together with their gravity, 
is enough to make them pro tempore confti- 
tute a fluid body -, and aqua fortis, without 
any (fenfible) heat, will make camphire caft 
on it afliime the form of a liquor diftinft 
from it; as I have triedj that a ftrong fire 
will alfo make camphire fluid: not to add, 
that I know a liquor into which certain bodies 
being put, when both itfelf (as well as they) 
is aftually cold, (and confequently when you 
would not fufpeft it of an aftual inherent 
heat) will not only fpeedily diffipate many 
of their parts into fmoke, but leave the reft 
black, and burnt almoft like a coal. So that 
though we fuppofe the fire to do no more than 
varioufly and brilkly to agitate the infenfible 
parts of the wax, that may fuSice to make us 
think the wax endowed with a quality of heat: 
becaufe if fuch an agitation be greater than 
that of the fpirit, and other parts of our or
gans of touching, that is enough to produce 
in us that fenfation we call heat; which is fo 
much a relative to the fenfory which appre
hends it, that we fee, that the fame luke
warm water, that is, whofe corpufcles are 
moderately agitated by the fire, will appear 
hot to one of a man’s hands, if that be very 
cold, and cold to the other, in cafe it be very 
hot, though both of them be the fame man’s 
hands. To be fliort, if we fancy any two of 
the bodies about us, as a ftone, a metal, ^c. 
to have nothing at all to do with any other 
body in the univerfe, it is not eafy to con
ceive either how one can a£l upon the other, 
but by local motion (of the whole body, or 
its corporeal effluvia j) or how by motion it 
can do any more than put the parts of the o- 
ther body into motion too, and thereby pro
duce in them a change of fituation and texture, 
or of fomeother of its mechanicalaffedions: 
though this (pafTive) body being placed a- 
mong other bodies in a world conftituted as 
ours now is, and being brought to ad upon 
the moft curioufty contrived fenfories of ani
mals, may upon both thefe accounts exhibit 
many differing fenfible phaenomena ; which 
however we look upon them as diftind qua
lities, are confequently but the effeds of the 
often mentioned catholick affedions of matter, 
and deducible from the fize, fhape, motion 
(or reft,) pofture, order, and the refulting 
texture of the infenfible parts of bodies. And 
therefore though, for fiiortnefs of fpeech, I 
fhall not fcruple to make ufe of the word f«z?- 
lities, fince it is already fo generally received, 
yet I would be underftood to mean them in a 
fenfe fuitable to the dodrine above delivered. 
As if I fhould fay, that roughnefs is apt to 
grate and offend the fkin, I fhould mean, 
that a file or other body, by having upon its j 
furface a multitude of little hard and exftant I 
parts, and of an angular or fharp 
qualified to work the mentioned e 
fo if I Ihould fay, that heat melts 
fhould mean, that this fufion is e
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fire, and of a yellowifh colour; arid if ydii 
offer to put off to him a piece of brafs for a 
piece of gold, he will prefently refufe it, and 
(if he underftand metals) tell you, that though 
your brafs be coloured like it, it is not fo 
heavy, nor fo malleable, neither will it like 
gold refift the utmoft brunt of the fire, or re
fift aqua fortis. And if youafk men, what they 
mean by a ruby, or nitre, or a pearl, they 
will ftill make you fuch anfwers, that you 
may clearly perceive, that whatever men talk 
in theory of fubftantial forms, yet thati upon 
whofe account they really diftinguifh any one 
body from others, and refer it to this or that 
fpecies ofbodies, is nothing but an aggregate 
or convention of fuch accidents, as moft men 
do by a kind of agreement (for the thing is 
more arbitrary than we are aware of) think 
neceffary or fufficient to make a portion of 
the univerfal matter belong to this or that de
terminate genus or fpecies of natural bodies. 
And therefore not only the generality of chy
mifts, but divers philofophers, and, what is 
more, fome fchoolmen themfelves, maintain 
it to be poffible to tranfmute the ignobler me
tals into gold ; which argues, that if a man 
could bring any parcel of matter to be yellow, 
and malleable and ponderous, and fixed in the 
fire, and upon the teft, and indiffoluble in a- 
qua fortis, and in fome to have a concurrence 
of all thofe accidents, by which men try true - 
gold from falfe, they would take it for true 
gold without fcruple. And in this cafe the ' 
generality of mankind would leave the fchonl- 
doftors to difpute, whether being a fiuftitious 
body, (as made by the chymift’s art) it have 
the fubftantial form of gold, and would upon 
the account of the convention of ths frefhly 
mentioned accidents, let it p.afs current d- 
mongft them, notwithftanding moft mens 
greater care not to be deceived in a matter of 
this nature than in any other. And indeed 
fince to every determinate fpecies of bodies 
there doth belong more than one quality, and 
for the moft part a concurrence of many is 
fo effential to that fort of bodies, that the 
want of any one of them is fufficient to ex
clude it from belonging to that fpecies; there 
needs no more to diferiminate fufficiently any 
one kind of bodies from all the bodies in 
the world, that are not of that kind ; as the 
chymifts luna fixa, which they tell us wants 
not the weight, the malleablenefs, nor the 
fixednefs, nor any Other property of gold, 
except the yellownefs, (which makes them 
call it white gold) would by reafon of that 
want of colour be eafily known from true 
gold. And you will not w'onder at this, if 
you confider, that though fpheres and paralle- 
lopipedonsdiffer but in fhape, yet this differ
ence alone is the ground of fo. many others, 
that Euclid^ and other geometricians have 
demonftrated I know not how many proper
ties of the one, which do no way belong to’ 
the other; and * Arijtotle himfelf fomewhere 
tells us, that a fphere is compofed of brafs and 
roundnefs. And I fuppofe it would be thought 
a man’s own fault, if he could not diftinguifh’ 
a needle from a file, or a key from a pair of 

6 D feiffors,

lire, of fome other body, which, by the va
rious and vehement motion of its infenfible 
parts, does to us appear hot. And hence, 
(by the way,) I prefume you will eafily guefs 
at what I think of the controverfy fo hotly 
difputed of late betwixt two parties of learned 
men, whereof the one would have all acci
dents to work only in virtue of the matter they 
fefide in, and the other would have the 
matter to aft only in virtue of its accidents : 
for confidering, that on the one fide, the qua
lities we here fpeak of, do fo depend upon 
matter, that they cannot fo much as have a 
being but in and by it; and on the other fide, 
if all matter were but quite devoid of motionj 
(to name now no other accidents,) I do not 
readily conceive, how it could operate at all j 
i think it is fafeft to conclude, that neither 
matter, nor qualities apart, but both of them 
conjointly do perform what we fee done by 
bodies to one another, according to the doc
trine of qualities juft now delivered.

Of the I^atare of a Form. 
^II-TTZ'^' advance fomewhat

W further, and confider, that men 
having taken notice, that certain confpicuous 
accidents were to be found alfociated in fome 
bodies, and other conventions of accidents in 
other bodies, they did for conveniency, and 
for the more expeditious expreffion of their 
Conceptions, agree to diftinguifh them into 
feveral forts, which they call genders or fpecies* 
according as they referred them either up
wards to a more comprehenfive fort of bodies, 
or downward to a narrower fpecies, or to in
dividuals ; as, obferving many bodies to a- 
gree in being fufible, malleable, heavy, and 
the like, they gave to that fort of body the 
name of metal^ which is a genus in reference 
to gold, filver, lead, and but afpecies in re
ference to that fort of mixed bodies they call 
fojfilia : this fuperiour genus comprehending 
both metalsj ftones, and divers other concre
tions, though itfelf be but a fpecies in refpeft 
of mixed bodies.. Now when any body is re
ferred to any particular fpecies (as of a metal, 
a ftone, or the like) becaufe men have for 
their convenience agreed to lignify all the ef- 
fentials requifite to conftitute fuch a body by 
one name, moft of the writers of phyficks 
have been apt to think, that befides the com
mon matter of all bodies; there is but One 
thing, that diferiminates it from Other kinds, 
and makes it what it is,' and this, for brevi
ty’s fake, they call a form : which becaufe all 
the qualities and other accidents of the body 
muft depend on ir, they alfo imagine to be a 
very fubftance, and indeed a kind of foul, 
which, united to the grofs matter, compofes 
with it a natural body, and afts in it by the fe
veral qualities to be found therein, which men 
aYe wont to afcribe to the creature fo compo- 
fed. But as to this affair I obferve, that if 
(for inftance) you alk a man what gold is, if 
he cannot fhew you a piece of gold, and tell 
you, this is gold, he will defcribe it to you as 
a body, that is extremely ponderous, very mal
leable and duftile, fufible and yet fixed in the 
" vot. n.

* Arift. Metaph. lib. 7. cap. 8,
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fcifferSi though thefe being all made of iron, 
and differing but in bignefs and fliape, are 
lefs remarkably diverfe than natural bodies, 
the moft part of which differ from each o- 
ther in far more accidents than two. Nor ’ 
need we think, that qualities being but acci
dents, they cannot be effential to a natural bo
dy i for accident, • as I formerly noted, is 
fometimes oppofed to fubftance, and fome
times to effence. And though an accident 
cannot be but accidental to matter, as it is a 
fubftantial thing, yet it may be effential to 
this or that particular body : as in Arijlolle'i 
newly mentioned example, though roundnefs 
is but accidental to brafs, yet it is effential to 
a brazen fphere j becaufe, though the brafs 
were devoid of roundnefs, (as if it were cu
bical, or of any other figure,) it would ftill be 
a corporeal fubftance, yet without that round
nefs it could not be afphere. "Wherefore fince an 
aggregate or convention of qualities is enough 
to make the portion of matter it is found in 
what it is, and denominate it of this or that 
determinate fort of bodies -, and fince thofe' 
qualities, as we have feen already, do them
felves proceed from thofe more primary and 
catholick affeftions of matter, bulk, fhape, 
motion or reft, and the texture thence refult- 
ing, why may we not fay, that the form of a 
body being made up of thofe qualities united 
in one fubjeft, doth likewife confift in fuch a 
convention of thofe newly named mechanical 
affeftions of matter, as is neceffary to confti- 
tute a body of that determinate kind. And 
fo, though I fhall for brevity’s fake retain 
the word/cm, yet I would be underftood to 
mean by it, not a real fubftance diftinft from 
matter, but only the matter itfelf of a natural 
body, confidered with its peculiar manner of 
exiftence •, which I think may not inconveni
ently be called either its fpecifical or its deno
minating ftate, or its effential modification, 
or, if you would have me exprefs it in one 
tvord, its ftamp. For fuch a convention of 
accidents is fufficient to perform the offices, 
that are neceffarily required in what men call 
a forfn, fince it makes the body fuch as it is, 
making it appertain to this or that determinate 
fpecies of bodies, and difcriminating it from 
all other fpecies of bodies whatfoever: As for 
inftance, ponderoufnefs, duftility, fixednefs, 
yellownefs, and fome other qualities concur
ring in a portion of matter, do with it confti- 
tute gold, and making it belong to that fpe- 
cies we call metals, and to that fort of metals 
we call gold, do both denominate and difcri- 
minate it from ftones, faits, marchafites, and 
all other forts of bodies, that are not metals, 
and from filver, brafs, copper, and all me
tals except gold. And whereas it is faid by 
fome, that the form alfo of a body ought to 
be the principle of its operation, we fhall 
hereafter confider in what fenfe that is to be 
admitted or rejefted t in the mean time it may 
fuffice us, that even in the vulgar philofophy 
it is acknowledged, that natural things for 
the moft part operate by their qualities, as 
fnow dazles the eyes by its whitenels, and wa
ter fcattered into drops of rain falls from the
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clouds upon the account of its gravity. Tb 
which I lhall add, that how great the power 
may be, which a body may exercife by vir
tue of a fingle quality, may appear by the 
various and oftentimes prodigious effefts, 
which fire produces by its heat, when there- 

’ by it melts metals, calcines ftones, deftroys 
whole woods and cities, And if feveral
aftive qualities convene in one body, (as that 
which in our hypothefis is meant by form* 
ufually comprifes feveral of them,) what great 
things may be thereby performed, may be 
fomewhat gueffed at by the ftrange things we 
fee done by fome engines, which, being as 
engines, undoubtedly devoid of fubftantial 
forms, muft do thofe ftrange things they are 
admired for, by virtue of thofe accidents, tbe 
lhape, fize, motion, and contrivance of their 
parts. Not to mention, that in our hypothe
fis, befides thofe operations, that proceed'from 
the effential modification of the matter, as 
the body (compofed of matter and neceffary 
accidents) is confidered prr r/wdum unius^ as 
one intire corporeal agent, it may in divers 
cafes have other operations, upon the account 
of thofe particular corpufcles, which though 
they concur to compofe it, and are, in rele- 
rence to the whole, confidered but as its parts, 
may yet retain their own particular nature, 
and divers of the peculiar qualities: as in a 
watch, befides thofe things, which the watch 
performs as fuch, the feveral parts, whereof 
it confifts as the fpring, the wheels, the 
ftring, the pins, iAc. may have each of them 
its peculiar bulk, fhape, and other attributes, 
upon the account of one or more of which 
the wheel or fpring, may do other things 
than what it doth, as merely a conftitucnt part 
of the watch. And fo in the milk of a nurle, 
that hath fome hours before taken a potion, 
though the corpufcles of the purging medi
cine appear not to fenfe diftinft from the other 
parts of the milk, which in far greater num
bers concur with them to conftitute thac 
white liquor; yet thele purgative particles, 
that feem to be but part of the matter where
of the milk confifts, do yet fo retain their 
own nature and qualities, that being fucked 
in with the reft by the infant, they quickly 
difcriminate and difcover themfelves by purg
ing him. But of this fubjeft more hereafter.

Of Generation^ Corruption^ and Alteration.
"VlII. "T |T now remains, that we declare, 

I what, according to the tenor, of 
our hypothefis, is to be meant by generation, 
corruption, and alteration ; (three names, thac 
have very much puzzled and divided philo
fophers.) In order hereunto we may confider, 

I. That there are in the world great ftore 
of particles of matter, each of which is too 
fmall to be, whilft fingle, fenfible j and be
ing intire or undivided, muft needs both have 
its determinate lhape, and be very folid. In
fomuch, that though it be mentally, and by 
divine omnipotence divifible, yet by reafon 
of its fmallnefs and folidity, nature doth 
fcarce ever aftually divide it and thefe may in 
this fenfe be called minima wprima naturalick. 

2. That
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2. That there are alfo nluhitudes of 

corpufcles, which are rriade up of the coali
tion of feveral of the former minima natura- 
Ua i and whofe bulk is fo, fmall, and their 
adhefion fo clofe and ftriftj that each of thefe 
iicc4e primitive concretions or clufters (if I 
may fo call them) of particles is fingly below 
the difcernment of fenfe, and though not ab
folutely indivifible by nature into the frima 
naturalia^ that compofed it, or perhaps into 
other little fragments, yet, for the reafons 
frefhly intimated, they very rarely happen to 
be aftually diffolved or broken^ but remain 
intire in great variety of fenfible bodies, and 
under various forms or difguifes. As, not to 
to repeat what we lately mentioned, of the 
undeftroyed purging corpufcles of milk *, we 
fee, that even grofier and more compounded 
corpufcles may have fuch a permanent tex
ture: for quickfilver, for inftance, may be 
turned into a red powder for a fufible and mal
leable body, or a fugitive fmoke, anddifguif- 
ed I know not how many other waysj and yet 
remain true and recoverable mercury. And 
thefe are, as it were, the feeds or immediate 
principles of many forts of natural bodies, 
as earth, water, fait, ftfr. and thofe fingly 
infenfible, become capable, when united, to 
affeft the fenfe: as I have tried, that if good 
camphire be kept a while in pure fpirit of 
wine, it will thereby be reduced into fuch 
little parts, as totally to difappear in the liquor; 
without making it look lefs clear than fair 
water i and yet, if into this mixture) you 
pour a competent quantity of water, in a 
moment the fcattered corpufcles of the cam
phire will; by reuniting themfelves, be
come white, and confequently vifible, aS be
fore their difperfion.

3. Th At as Well each of the minima na- 
turalia, as each of the primary clufters a- 
abovc mentioned, having its own determi
nate bulk and fhape, when thefe come to ad
here to one another, it muft always happen, 
that the fize, and often, that the figure of 
the corpufcle compofed by their juxea-pofi- 
tion and cohefion, will be changed: and not 
feldom too, the motion either of the one, or 
the other, or both, will receive a new tenden
cy, or be altered as to its velocity or other- 
wife : and the like will happen; when the 
corpufcles, that compofe a clufterof particles, 
are disjoined, or any thing of the little mafs 
is broken off. And whether any thing of 
matter be added to a corpufcle, or taken 
from it in cither cafe, (as we juft now inti, 
mated,) the fize of it muft neceffarily be al
tered, and for the moft part the figure will be 
fb too, whereby it will both acquire a con- 
gruity to the pores of fome bodies, (and per
haps fome of our fenfories,) and become in
congruous to thofe of others ; and confequent
ly be qualified, as I fhall more fully lhewyou 
hereafter, to operate on divers occafions, 
much otherwife than it was fitted to do before.

4. That when many of thefe infenfible 
corpufcles come to be aflbeiated into one vi
fible body, if many or moft of them be put

I into motion, from what caufe foever the mo
tion proceeds, that itfelf may produce great

changes, and new qualities in the body they 
compofe ; for not only motion may perform 
much, even when ir makes not any vifible al
teration in it, as air put into fwift motion, 
(as when it is blown out of bellows) acquires 
a new name, and is called windy and to tlis 
touch appears far colder than the fame air not 
fo formed into a ftream ; and iron, by being 
brifkly rubbed againft wood, or other iron, 
hath its fmall parts fo agitated, as to appear . 
hot to ourfenfe: but this motion oftentimes 
makes vifible alterations in the texture of the 
body into which it is received ; for always 
the moved parts ftrive to communicate their 
motion, or fomewhat of the degree of if, to 
fome parts, that were before cither at reft, or 
otherwife moved, and oftentimes the fame 
moved parts do thereby either disjoin or break 
fome of the corpufcles they hit againft, and 
thereby change their bulk or fhape, or both, 
and either drive fome of them quite out of 
the body, and perhaps lodge themfelves in 
their places, or elfe affociate them anew with 
others. Whence it ufually follows, that the 
texture is for a while at leaft, and unlefs it be 
very ftable and permanent, for good and all, 
very much altered, and efpecially in that the 
pores or little intervals intercepted betwixt 
the component particles will be changed as to 
bignefs, or figure, or both, and fb will ceafe 
to be commenfurate to the corpufcles that 

• Were fit for them before, and become com
menfurate to fuch corpufcles of other fizeS 
and fhapes; as till then were incongruous 
to them. Thus we fee, that water, by 
lofing the wonted agitation of its parts, 
may acquire the firmnefs and bfittlenefs we 
find in ice, and lofe much of the tranfpa- 
rency it had whilft it was a liquor. Thus al
fo, by very hard rubbing two pieces of re- 
finous wood againft one another, we may 
make them throw out divers of their loofer 
parts into fteams and vifible fmoke, and may, 
if the attrition be duly continued, make that 
commotion of the parts fo change the texture 
of the whole, as afterwards to turn the fuper
ficial parts into a kind of coal. And thus 
milk, efpecially in hot weather, will by rhe 
inteftine, though languid motions of its parts; 
be in a fhort time turned into a thinner fort 
of liquor than milk, and into cream, and 
this (laft named) will, by being barely agi
tated in a churn; be turned in a fhorter time 
into that unftuous and confiftent body we call 
butter; and into thin, fluid, and four but
ter-milk. And thus (to difpatch) by the 
bruifing of fruit; the texture is commonly fo 
changed, that, as we fee particularly in ap
ples, the bruifed part foon comes to be of 
another nature than the found paft, the one 
differing from the other both in colour, tafte; 
fmell, and confiftence. So that (as we have 
already inculcated) local motion hath, of alf ' 
other affeftions of matter, the greateft intereft 
in the altering and modifying of it; fince it 
is not only the grand agent or eflicient among 
fecond caufes, but is alfo oftentimes one of 
the principal things that conftitutes the form 
of bodies. As when two fticks are fet on fire 
by long and vehement attrition, local motion 
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is not only that, which kindles the wood, and 
fo as an efficient produces the fire, but is 
that, which principally concurs to give the 
produced ftream of Ihining matter, the name 
and nature of flame: and fo it concurs alfo 
to conftitute all fluid bodies.

5. And that fince we have formerly feen, 
that it is from the fize, fhape, and motion of 
the fmall parts of matter, and the texture 
that refults from the manner of their being 
difpofed in any one body, that the colour, 
odour, tafte, and other qualities of that bo
dy are to be derived, it will be eafy for us 
to recolleft, that fuch changes cannot hap
pen in a portion of matter, without fo much 
varying the nature of it, that we need not de
ride the antient atomifts, for attempting to 
deduce the generation and corruption of bo
dies from the famed o-uj^xpia-i? Jiaxfinf, the 
convention and dissolution, and the alterations 
of them, from the tranfpofition of their 
(fuppofed) atoms. For though indeed nature 
is wont in the changes lhe makes among 
things corporeal, to imploy all the three ways, 
as well in alterations as generations and cor
ruptions yet if they only meant, as pro
bably enough they did, that of the three 
ways propofed, the firft was wont to be the 
principal in the generation of bodies, the fe
cond in the corruption, and the diird in their 
alterations ; I lhall not much oppofe this doc
trine : though I take the local motion or tranf
pofition of parts in the fame portion of mat
ter to bear a great ftroke as well in reference 
to generation and corruption, as to alteration: 
as we fee when milk or flefh, or fruit, with
out any remarkable addition or lofs of parts, 
turns into maggots, or other infefts i and as 
.we may more confpicuoully obferve in the j 
precipitation of mercury, without addition, 
in the vitrification of metals, and other chy
mical experiments to be hereafter mentioned.

Thefe things premifed, it will not now be 
difficult to comprife in few words fuch a doc
trine, touching the generation, corruption, 
and alteration of bodies, as is fuitable to our 
hypothefis and the former difcourfe. For if 
in a parcel of matter there happen to be pro
duced (it imports not much how) a concur
rence of all thofe accidents, (whether thofe 
only or more) that men by tacit agreement 
have thought neceffary and fufficient to con
ftitute any one determinate fpecies of things 
corporeal, then we fay, that a body belonging 
to that fpecies, as fuppofe a ftone, or a me
tal, is generated or produced de novo. Not 
that there is really any thing of fubftantial 
produced, but that thofe parts of matter, that 
did indeed before prasexift, but were either 
fcattered and lhared among other bodies, or 
at leaft otherwife difpofed of, are now 
brought together, and difpofed of after the 
manner requifite, to entitle the body, thac re
fults from them, to a new denomination,and 
make it appertain to fuch a determinate fpe- 
cics of natural bodies, fo that no new fub
ftance is in generation produced, but only 
that, which was praeexiftent, obtains a new 
modification, or manner of exiftence. Thus 

5

when the fpring, and wheels, and ftrihg, and 
balance, and index, LTc. neceffary to a watch, 
which lay before fcattered, fome in one part, 
fome in another of the artificer’s fiiop, are 
firft fet together in the order requifite to 
make fuch an engine, to fhew how the time 
paffes, a watch is faid to be made : not that 
any of the mentioned material parts is pro
duced de novo, but that till then the divided 
matter was not fo contrived and put together, 
as was requifite to conftitute fuch a thing as 
we call a watch. And fo when fand and 
afhes are well melted together, and fuffered 
to cool, there is generated by the colliqua- 
tion that fort of concretion we call glals, 
though it be evident, that its ingredients 
were both prseexiftent, and do but by their 
affociation obtain a new manner of exifting 
together. And fo when, by the churning of 
cream, butterand butter-milk are generated, 
we find not any thing fubftantial produced de 
novo in either of them, but only that the 
ferum, and the fat corpufcles, being put into 
local motion, do by their frequent occurfions 
extricate themfelves from each other, and af
fociate themfelves in the new manner, requi
fite to conftitute the bodies, whofe names are 
given them.

And as a body is faid to be generated, 
when it firft appears clothed with all thofe 
qualities, upon whofe account men have 
been pleafed to call fome bodies ftones; o- 
thers, metals •, others, faits, fo when a 
body comes to lofe all or any of thofe acci
dents, that are effential, and neceffary to the 
conftituting of fuch a body, it is then faid to 
be corrupted or deftroyed, and is no more a 
body of that kind, but lofes its title to its 
former denomination. Not that any thing 
corporeal or fubftantial perifhes in this change, 
but only that the effential modification of the 
matter is deftroyed: ^nd though the body be 
ftill a bot^y, (no natural agent being able to 
annihilate matter,) yet it is no longer fuch a 
body, as it was before, but perifheth in the 
capacity of a body of that kind. Thus, if a 
ftone, falling upon a watch, break it to 
pieces, as, when the watch was made, there 
was no new fubftance produced, all the 
rial parts (as the fteel, brafs, ftring,
being prteexiftent fomewhere or other, (as in 
iron and copper mines in the bellies of thofe 
animals, of whofe guts men ufe to make 
ft rings i) fo not the leaft part of the fubftance 
of the watch is loft, but only difplaced and 
fcattered; and yet that portion of matter 
ceafes to l?e a watch, as it was before. And 
fo (to refume our late example) when cream 
is by churning turned into butter, and a fe- 
rous liquor, the parts of the milk remain af- 
fociated into thole new bodies, but the white 
liquor perifheth in the capacity of milk. And 
foi/when ice comes to be thawed in exactly- 
clofed veflels, though the corruption be pro
duced only (for aught appears) by introdu
cing a new motion and difpofition intq the 
parts of the frozen water, yet it thereupon 
ceafes to be ice, however it be as much water, 
and confequently as much a body, as before it

was
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there are fome properties, namely, 
fhape, motion, (or, in its abfence, 
that are infeparable from the adtual 
of matter ; and fince alfo the coali- 
of any competent number of thefe
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was frozen or thawed. Thefe, and the like 
examples, may teach us rightly to underftand 
that common axiom of naturalifts, Corrup- 
tio unius eft generatio alterius j ? contra : 
for fince it is acknowledged on all hands, 
that matter cannot be annihilated, and fince 
it appears by what we have laid above, 
that 
fize, 
reft,) 
parts 
tion 
parts is fufficient to conftitute a natural body, 
endowed with divers fenfible qualities, it can 
fcarce be otherwife, but that the fame agents, 
that fhatter the frame, or deftroy the texture 
of one body, will by fhuffling them together, 
anddifpofing them after a new manner, bring 
them to conftitute fome new fort of bodies : 
as the fame thing, that by burning deftroys 
wood, turns it into flame, foot, and afhes. 
Only I doubt, whether the axiom do generally 
hold true, if it be meant, that every corrup
tion muft end in the generation of a body 
belonging to fome particular fpecies of things, 
unlefs we take powders and fluid bodies inde
finitely for fpecies of natural bodies ; fince it 
is plain, there are multitudes of vegetables, 
and other concretions, which, when they 
rot, do not, as fome others do, turn into 
worms, but either into fome flimy or watery 
fubftance, or elfe (which is the moft ufual) 
they crumble into a kind of duft or powder, 
which, though looked upon as being the 
earth, into which rotten bodies are at length 
refolved, is very far from being of an ele
mentary nature, but as yet a compounded 
body, retaining fome, if not many qualities, 
which often makes the duft of one fort of 
plant or animal differ much from that of ano
ther. And this will fupply me with this ar
gument ad hominem, viz. That fince in thofe 
violent corruptions of bodies, that are made 
by outward agents, Ihattering them into 
pieces, if the axiom hold true, the new bodies 
emergent upon the diflblution of the former, 
rrtuft be really natural bodies, as (indeed di
vers of the moderns hold them to be,) and 
generated according to the courfe of nature; 
as when wood is deftroyed by fire, and turned 
partly into flame, partly into foot, partly 
into coals, and partly into afhes, I hope we 
may be allowed to conclude, that thofe chy
mical produdions, which fo many would 
have to be but faftitious bodies, are natural 
ones, and regularly generated. For it being 
the fame agent, the fire, that operates upon 
bodies, whether they be expofed to it in 
clofe glaffes, or in chimneys, I fee no fuffici
ent reafon, why the chymical oils, and vola
tile faits, and other things, which Spagyrites 
obtain from mixed bodies, fhould not be ac
counted natural bodies, as well as the foot 
and afhes, and charcoal, that by the fame 
fire are obtained from kindled wood.

But before we pals away from the men
tion of the corruption of bodies, I muft take 
fome notice of what is called their putrefadli- 
on. This is but a peculiar kind of corrup-
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tion, wrought flowly (whereby it may be 
diflinguifhed from deflrudtion by fire, and 
other nimble agents) in bodies: it happens 
to them for the moft part by means of the 
air, or fome other ambient fluid, which by 
penetrating into the pores of the»body, and 
by its agitation in them doth ufually call 
out fome of the more agile and lefs intangled 
parts of the body, and doth almoft ever 
loofen and diflocate the parts in general, and 
thereby fo change the texture, and perhaps 
too the figure of the corpufcles, that compofe 
it, that the body, thus changed, acquires 
qualities unfuitable to its former nature, and 
for the moft part often five to our fenfes, e- 
fpecially of fmelling and tafting : which laft 
claufe I therefore add, not only becaufe the 
vulgar look not upon the change of an egg 
into a chick as a corruption, but as a perfecti
on of the egg i but becaufe alfo I think it not 
improbable, that if by fuch flow changes of 
bodies, as make them lofe their former nature, 
and might otherwife pafs for putrefaction, 
many bodies fhould acquire better fcents or 
taftes than before; or if nature, cuftom, or 
any other caufe fhould much alter the texture 
of our organs of tafting and fmelling, ic 
would not perhaps be fo well agreed on what 
Ihould be called putrcfaCtion, as that imports 
an impairing alteration, but men would find 
fome favourabler notion for fuch changes. 
For I obferve, that medlars, though they 
acquire in length of time fuch a colour and 
foftnefs as rotten apples, and other putrified 
fruits do ; yet, becaufe their tafte is not then 
harfh as before, we call that ripenefs in them, 
which otherwife we fhould call rottennefs. 
And though upon the death of a four-footed 
beaft, we generally call that change, which 
happens to the flefh or blood, putrefaClion, 
yet we pafs a more favourable judgment upon 
that, which happens to the flefh, and other 
fofter parts of that animal, (whether it be a 
kind of large rabbits, or very fmall and 
hornlefs deer,) of which in Chinas and in the 
Levant, they mdke mufk ; becaufe by the 
change, that enfutsthe animal’s death, the 
flefh acquires not an odious, but a grateful 
fmell. And we fee, that fome men, whofe 
appetites are gratified by rotten cheefe, think 
it then not to have degenerated, but to have 
attained its beft ftate, when having loft its 
former colour, fmell, and tafte, and, which is 
more, being in great parr turned into thofe 
infefts called mites, it is both in a philofophi-

■ cal fenfe corrupted, and in the eftimate of 
the generality of men grown putrid. But 
becaufe it very feldom happens, that a body 
by generation acquires no other qualities than 
juft thofe, that are abfolutely neceflary to 
make it belong to the fpecies, that 
nates if, therefore in moft bodies 
divers other qualities, that may be 
may be miffing, without effentially 
the fubjeft: as water may be clear 
dy, odorous or ftinking, and ftill remain wa
ter ; and butter may be white or yellow, 
fweet or rancid, confiftent or melted, and ftill 
be called butter. Now therefore whenfoever
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a parcel of matter does acquire or lofe a qua
lity, that is not effential to it, that acquifi- 
tion or lols is diftinftly called alteration, (or 
by fome, mutation:) the acquift only of the 
qualities, that are abfolutely neceffary to con- 
ftitiite its. effential and fpecifical difference, 
or the lofs of any of thofe qualities, being 
fuch a change, as muft not be called meer alte
ration, but have the particular name of ge
neration or corruption *, both which, accord
ing to this doftrine, appear to be but feveral 
kinds of alteration, taken ip a large fenfe, 
though they are diftinguilhed from 
more ftrift and limited acceptation 
term.

And here we have a fair occafion 
notice of the fruitfulnefs and extent 
mechanical hypothefis : for fince, according 
to our doftrine, the world we live in is not a 
movelefs or indigefted mafs of matter, but 
an ’Autojw«tov, or felf-moving engine^ wherein 
the greateft part of the common matter of all 
bodies is always (though not ftill the fame 
parts of it) in motion, and wherein bodies 
are fo clofe fet by one another, that (unlefs 
in fome very few and extraordinary, and as it 
were preternatural cafes) they have either no 
vacuities betwixt them, or only here and 
there interpofed and very finall ones: And 
fince, according to us, the various manner 
of the coalition of feveral corpufcles into one 
vifible body is enough to give them a peculiar 
texture, and thereby fit them to exhibit di- 

. vers fenfible qualities, and to become a body, 
fometimes of one denomination, and fome
times of another; it will very naturally fol
low, that from the various occurfions of 
thofe innumerable fwarms of little bodies, 
that are moved to and fro in the world, there 
will be many fitted to ftick to one anotheri, 
and fo compofe concretions; and many 
(though not in the felf-fame place) disjoined 
from one another, and agitated apart; and 
multitudes alfo, that will be driven to aflbci- 
ate themfelves, now with one body, and pre
fently with another. And if we alfo con
fider on the one fide, that the fizes of the 
fmall particles of matter may be very various, 
their figures almoft innumerable; and that if 
a parcel of matter do but happen to ftick to 
one body, it may chance to give it a new 
quality, and if it adhere to another, or hit 
againft fome of its parts, it may conftitute a 
body of another kind ; or if a parcel of mat
ter be knocked off from another, it may 
barely by that leave it, and become itfelf of 
another nature than before; If, I fay, we 
Confider thefe things on the one fide, and 
on the other fide, that (to ufe Lucretius his 
comparifon) all that innumerable multitude 
of words, that are contained in all the langua
ges of the world, are made of the various 
combinations of fome of the twenty four let
ters of the alphabet; it will not be hard to 
conceive, that there may be an incomprehen- 
fible variety of affociations and textures of the 
minute parts of bodies, and confequently 
a vaft multitude of portions of matter endow
ed with ftore enough of differing qualities.

Excursion about the relative
to deferve diftinft appellations ; though for 
want of heedfulnefs and fit words, men have 
not yet taken fo much notice of their lefs ob
vious varieties, as to fort them as they de
ferve, and give them diftinft and proper 
names. So that though I would not fay, thac 
any thing can immediately be made of every 
thing, as a gold ring of a wedge of gold, or 
oil, or fire of water ; yet fince bodies, having 
but one common matter, can be differenced 
but by accidents, which feem all of them to 
be the effefts and confequents of local mo
tion, I fee not, why it Ihould be abfurd to 
think, that (at leaft among inanimate bodies) 
by the intervention of fome very fmall addi
tion or fubftraftion of matter, (which yet in 
moft cafes will fcarce be needed,) and of an 
orderly feries of alterations, difpofing by de
grees the matter to be tranfmuted, almoft-of 
any thing, may at length be made any thing: 
as, though out of a wedge of gold one can
not immediately make a ring, yet by either 
wire-drawing that wedge by degrees, or by 
melting it, and calling a little of it into a 
mould, thac thing may be eafily effefted. And 
fo though water cannot immediately be tranf
muted into oil, and much lefs into fire ; yet 
if you nourilh certain plants with water alone, 
(as I have done,) till they have afiimilated a 
great quantity of water into their own nature, 
you may, by committing this tranfmuted wa
ter (which you may diftinguifh and feparate 
from that part of the vegetable you firft put 
in) to diftillation in convenient glaffes, ob
tain, befides other things, a true oil, and a 
black combuftible coal, (and confequently 
fire ;) both of which may be fo copious, as to 
leave no juft caufe to fufpeft, that they could 
be any thing near afforded by any little fpiri
tuous parts, which may be prefumed to have 
been communicated by that part of the vege
table, that is firft put into the water, to that 
far greater part of it, which was committed 
to diftillation.

But, PyrophiluSy I perceive the difficulty 
and fruitfulnefs of my fubjeft have made me 
fo much more prolix than I intended, that it 
will not now be amifs to contraft the fum ma- 
ry of our hypothefis, and give you the main 
points of it with little or no iftuftration, and 
without particular proofs, in a few words. 
We teach then (but without peremptorily af- 
ferting it,)

1. That the matter of all natural bodies 
is the fame; namely, a fubftance extended 
and impenetrable.

2. That all bodies thus agreeing in the 
fame common matter, their diftinftion is to 
be taken from thofe accidents, that do diver
fify it.

3. That motion, not belonging to the 
effence of matter, (which retains its whole 
nature when it is at reft,) and not being ori
ginally producible by other accidents, as they 
are from it, may be looked upon as the firft 
and chief mood or affeftion of matter.

4. That motion, varioufly detcrqrined, 
doth naturally divide the matter it belongs to 
into aftual fragments of parts; and this di

vifion.

    
 



Vifion, obvious experience (and more emi
nently, chymical operations) manifeft to have 
been made incoparts exceedingly minute, and 
very often too minute to be fingly perceiv
able by our fenfes.

5. Whence it muft necefiarily follow, 
that each fif thefe minute parts or minima na- 
turalia, (as well as every particular body, 
made up by the coalition of any number of 
them,) muft have its determinate bignefs or 
fize, and its own fliape. And thefe three •, 
namely, bulk, figure, and either motion or 
reft, (there being no mean between thefe two) 
are the three primary and moft catholick 
moods or affections of the infenfible parts of 
matter, confidered each of them apart,

6. That when divers of them are con
fidered togetherj there will neceffarily fol
low here below both a certain pofition or 
pofture in reference to the horizon (as 
erected, inclining, or level) of each of 
them, and a certain order or placing before 
or behind, or befides one another i as 
when in a company of fold id's one ftands up
right, the other ftoops, the other lies along 
upon the ground, they have various poftures} 
and their being placed befides one another in 
ranks, and behind one another in files are 
varieties of their order : and when many of 
thefe fmall parts are brought to convene into 
one body from their primary affeClions, and 
their difpofition or contrivance as to pofture 
and order, there refillts that, which by one 
comprehenfive name we call the texture of 
that body. And indeed thefe feveral kinds 
of location, (to borrow a fcholaftical term,) 
attributed in this fixth number to the minute 
particles of bodies, are fo near of kin, that 
they feem all of them referable to (that one 
event of their convening) fituation or pofi
tion, And thefe are the affeftions, that be
long to a body, as it is confidered in itfelf, 
without relation to fenfitive beings, or to 
other natural bodies,

7. That yet there being men in thfe worldi 
whofe organs of fenfe are contrived in fuch 
differing ways, that one fenfory is fitted to 
receive impreffions from fome, and another 
from other forts of external objefts or bodies 
without them, (whether thefe ac1: as intire 
bodies, or by emiffion of their corpufcles, or 
by propagating fome motion to the fenfory,) 
the perceptions of thefe impreffions are by 
men called by feveral names, as heat, colour, 
found, odour , and are commonly imagined 
to proceed from certain diftinft and peculiar 
qualities in the external objeft, which have 
fome refemblance to the ideas, their aftion 
upon the fenfes excites in the mind ; though 
indeed all thefe fenfible qualities, and the reft,- 
that are to be met with in the bodies with
out us, arc but the effefts or confequents 
of the above mentioned primary affeftions of 
matter, whofe operations are diverfified, ac-
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cording to the nature of the fenfories, or o- 
ther bodies they work upon.

8. That when a portion of matter, either 
by the acceffion or recefs of corpufcles, of 
by the tranfpofition of thofe it confifted of 
before, or by any two or all of thefe ways, 
happens to obtain a concurrence of all thole 
qualitieSjwhich men commonly agree to be ne
ceffary and fufficient to denominate the body, 
which hath them, either a metal or a ftone, or 
the like, and to rank it in any peculiar and 
determinate fpecies of bodies, then a body of 
that denomination is faid to be generated.

9. This convention of effential accidents 
being taken fnoc any of them apart, but al!) 
together for the Ipecifical difference that con- 
ftitutes the body, and diferiminates it from 
all other forts of bodies, is by one name, be
caufe confidered as one colleftive thing, cal
led its form, (as beauty, which is made up 
of fymmetry of parts, and agreeablenefs of 
colours,) which is confequently but a certain 
charafter, (as I fometimes call it,) or a pecu
liar ftate of matter, or, if I may fo name it, 
an effential modification : a modification, be
caufe it is indeed but a determinate manner of 
exiftence of the matter, and yet an effential 
modification, becaufe that though the concur
rent qualities be but accidental to matter, 
(which, with others inftead of them, would be 
matter ftill,) yet they are effentially neceffa
ry to the particular body, which without 
thofe accidents would not be a body of that 
denomination, as a metal or a ftone, but of 
fome other.

10. Now a body being capable of many 
other qualities befides thofe, whofe conven
tion is neceffary to make up its form -, the 
acquifition or lofs of any fuch quality is by 
naturalifts, in the more ftrift fenfe of that 
term, named alteration: as when oil comes 
to be frozen, or tq change colour, or to grow 
rancid j but if all or any of the qualities, thac 
are reputed effential to fuch a body, come to 
be loft or deftroyed, that notable Change is 
called corruption. As when oil being boiled 
takes fire, the oil is not faid to be altered in 
the former fenfe, but corrupted or deftroyed, 
and the emergent fire generated j and when 
it fo happens, that the body is flowly corrup
ted, and thereby alfo acquires qualities offen- 
fiVe to our fenfes, efpecially of fmell and 
tafte, (as when flefh or fruit grows rotten,) 
that kind of corruption is by a more parti
cular name called putrefaftion. But neither 
in this, nor in any other kind of corruption 
is there any thing fubftantial deftroyed, (no 
fuch thing having been produced in genera
tion, and matter itfelf being on all hands ac
knowledged incoruptible,) but only that fpe- 
cial connexion of the parts, or manner of 
their co-exiftence, upon whofe account the 
matter (whilft it was in its former ftate) was, 
and was called a ftone, or a metal, or did belong, 
to any other determinate fpecies of bodies.
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SUBSTANTIAL FORMS,

As it is wont to be taught by the PERIPATETICKS.

The origin of forms, Pyrophilus., 
as it is thought the nobleft, fo, if 
I miftake not, it hath been lound 

one of the moft * perplexed inquiries, that be
long to natural philofophy; and, I confefs, 
it is one of the things, that has invited me to, 
look about for fome more fatisfaftory ac
count than the fchools ufually gi\>e of this mat
ter, that I have obferved, that the wifeft, that 
have bufied themfelves in explicating forms 
according to the Peripatetick notions of them, 
have either knowingly confefled themfelves 
unable to explain them, or unwittingly proved 
themfelves to be fo, by giving but unfatis- 
faftory explications of them.

It will not, I pre fume, beexpefted, that 
I, who now write but notes, Ihould enume-| 
rate, much lefs examine all the various opini
ons touching the origin and nature of forms ; 
it being enough for our purpofe, if having al
ready intimated in our hypothefis, what, ac
cording to that, may be thought of this fub
jeft; we now briefly confider the general opi
nion of our modern Ariftotelians and the 
fchools concerning it: I fay, the modern A- 
riftotelians, becaufe divers of the ancient, e- 
fpeclally Greek commentators of Arijletle, 
feem to have underftood their mafters doc
trine of forms much otherwife, and lefs in- 
congruoufly, than his Latin followers, the 
fchoolmen and others, have fince done. Nor 
do I exprefly mention Arijlotle himfelf among 
the champions of fubftantial forms, becaufe 
though he feem in a place or two exprefly e- 
nough to reckon forms among fubftances, 
yet elfewhere the examples he employs to fet 
forth the forms of natural things by, being 
taken from the figures of artificial things, (as 
of a ftatue, Cffc.) which are confefledly but 
accidents, and making very little ufe, if any, 
of fubftantial forms to explain the phasno- 
mena of nature, he feems to me upon the 
whole matter either to have been irrefolved.

whether there were any fuch fubftances or no, 
or to fpeak ambiguoufly and obfcurely e- 
nough of them, to make it queftionable what 
his opinions of them were.

But the fum of the controverfy betwixt 
us and the fchools is this, whether or no the 
forms of natural things (the fouls of men al
ways excepted) be in generation educed, as 
they fpeak, out of the power of the matter, 
and whether thefe forms be true fubftantial 
entities, diftinft from the other fubftantial 
principle of natural bodies, namely matter.

The reafons, that move me to embrace the 
negative, are principally thefe three; firft, 
that I fee no neceffity of admitting in natural 
things any fuch fubftantial forms; matter, 
and the accidents of matter, being fufficient to 
explicate as much of the phgenomena of na
ture, as we either do or are like to underftand. 
The next, that I fee not what ufe this puzzling 
doftrine of fubftantial forms is of in natural 
philofophy ; the acute Scaliger, and thofe, that 
have moft bufied themfelves in the indagation 
of them, having freely acknowledged (as 
the more candid of the Peripateticks gene
rally do,) that the true knowlege of forms is 
too difficult and abftrufe to be attained by 
them. And how like it is, that particular 
phaenomena will be explained by a principle, 
whofe nature is confelTedly ignored, I leave 
you to judge. But becaufe to thefe Confide
rations I often have had, and fhall have here 
and there occafion to fay fomething in the 
body of thefe notes, I fhall at prefent infift 
upon the, third ; which is, that I cannot con
ceive, neither how forrns can be generated, as 
the Peripateticks would have ir, nor how the 
things they afcribe to them are confiftent with 
the principles of true philofophy, or even 
with what themfelves otherwife teach.

manner how forms are educed out of 
the power of the matter, according to that 
part of the doftrine of forms, wherein the 

fchools
• Farmarum cognitio ejl rudis, eanfufa, nec niji fer Ttftqdam ■ neque verum ejl, formie fubflantialii /fectem recipi in 

intelledum, nan enim in JenJu ufyuam fuit. J. C. Scalig.
Farmee Jubftantialei Junt incognita nobis, quia infenjiles: idea per qualitates, qua Junt principia immeeiiata tranfmuta- 

fionis, exprimuntur. Aquinas ad i. de general. & corrupt.
Jn bac humana mentis caligine aque forma ignis ac magnetis neiit ignata eJi, Senaerta?.

    
 



^Substantial Forms.
fchools generally enough agree, is a thing fo 
Inexplicable, that I wonder not it hath put 
acute men upon feveral hypothefes to make it 
out. And indeed the number of thefe is of late 
grown tob great to be fit to be here recited, e- 
Ipecially fipce Ifind them all fo very unfatisfac- 
tory, that I cannot but think the acute ftick- 
lers for any of them are rather driven to em- 
tyace it by the palpable inconveniences of 
the ways they rejedt, than by any thing they 
find to fatisfy them in that, which they make 
choice of: and for my part I confefs, I find 
fo much reafon in what each party fays a- 
gainft the explications of the reft, that I think 
they all confute well, and none does well e- 
ftablifh.

But my prefent way of writing forbid
ding me to infift on many arguments againft 
the doftrine, wherein they moft agree, 1 fhall 
only urge that, which I confefs chiefly fticks 
with me; namely, that I find it not compre- 
henfible.

I Know the modern fchoolmen fly here 
to their wonted refuge of an obfcure diftinc- 
tion, and tell us, that the power of matter in 
reference to forms is partly eduftive, as the 
agent can make the form out of it, and part
ly receptive, whereby it can receive the form 
fo made. But fince thofe, that fay this, will not 
allow, that the form of a generated body was 
aftually praeexiftent in its matter, or indeed 
any where elfe, it is hard to conceive, how a 
fubftance can be educed out of another fub
ftance, totally diftinft in nature from it, 
without being, before fuch eduftion, aftually 
exiftent in it. And as for the receptive pow
er of the matter, that but fitting it to receive 
or lodge a form, when brought to be united 
with it, how can it be intelligibly made out 
to contribute to the produftion of a new fub
ftance of a quite differing nature from that 
matter, though it harbours it when produced ? 
And it is plain, that the human body hath a 
receptive power in reference to the human 
foul, which yet themfelves confefs both to be 
a fubftantial form, and not to be educed out 
of the power of matter. Indeed if they 
would admit the form of a natural body to be 
but a more fine and fubtile part of the mat
ter, as fpirit of wine is of wine, which upon 
its recefs remains no longer wine, but phlegm 
or vinegar, then the eduftive power of mat
ter might fignify fomething : and fo it might, 
if with us they would allow the form to be 
but a modification of the matter ; for then it 
would import, but that the matter may be fo 
,ordered or difpofed by fit agents, as to con* 
ftitute a body of fuch a fort and denomina
tion : and fo (to refume that example) the 
form of a fphere may be faid to lurk poten
tially in a piece of brafs, in as much as that 
brafi may, by cafting, turning, or otherwife, 
be fo figured as to become a fphere. But this 
they will not admit, left they fliould make 
forms to be but accidents, though it is, for 
aught I know, as little intelligible how what 
is educed out of any matter, without being 
cither praeexiftent, or being any part of the 
matter, can be a true fubftance, as how that
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roundnefs, that makes a piece of brafsbecome 
a fphere, can be a new fubftance in it. Nor 
Can they admit the other way of educing a 
form out of matter, as fpirit is out of wine, 
becaufe then not only matter will be corrup
tible againft their grounds, but matter and 
form would not be two differing and fubftan
tial principles, but one and the fame, though 
diverfified by firmnefs, grofiiiefs, (sic, which 
are but accidental differences. I know they 
fpeak much of the efficacy of the agent upon 
the matter in the generation of natural bodies, 
and tell us ftrange things of his manner of 
working. But not to fpend time in examin
ing thofe obfcure niceties, I anfwer in fliort; 
That fince the agent, be he what he will, is 
but a phyfical and finite agent, and fince 
what way foever he works, he can do nothing 
repugnant to the nature of things, the diffi
culty, that fticks with me, will ftill remain. 
For if the form produced in generation be, as 
they would have it, a fubftance, that was not 
before to be found any where out of that por
tion of matter, wherewith it conftitutes the ge
nerated body ; I fay, that either it muft be 
produced by refining or fubtiliating fome parts 
of the matter into form, or elfe it muft be 
produced out of nothing, that is, created : 
(for I fee no third way, how a fubftance can 
be produced de novo.) If they allow the firft, 
then will the form be indeed a fubftance, but 
not, as they hold it is, diftinft from matter ; 
fince matter, however fubtiliated, is matter 
ftill, as the the fineft fpirit of wine is as truly 
a body, as was the wine itfelf that yielded it, 
or as is the groffer phlegm, from which it was 
extrafted : befides tha, the Peripateticks 
teach, that the form is not made of any thing 
of the matter ; nor indeed is it conceivable, 
how a phyfical agent can turn a material into 
an immaterial fubftance, efpecially matter 
being, as they themfelves confefs as well in
corruptible as ingenerable. But if they will 
not allow, as indeed they do not, that the 
fubftantial form is made of any thing; that is 
materia), they muft give me leave to believe,, 
that it is produced our of nothing, till they 
fhew me, how a ftibftanre can be produced o- 
therv/ife, that exifttd no where before. And 
at this rate every natural body of a fpecial 
denomination, as gold, marble, nitrei, 
muft not be produced barely by generation, 
but partly by generation and partly by cre
ation. And fince it is confefled on al! fide?, 
that no natural agent can produce rhe leaft 
atom of matter, it is ftrange they fhould in 
generation allow every phyfical agent the 
power of producing a form, which, accord
ing to them, is not only a fubftance, but a 
far nobler one than matter ; and thereby at
tribute to the meaneft creatures that power of 
creating fubftances, which the ancient natura- 
lifts thought too great to be aferibed to God 
himfelf, and which indeed is too great to be 
aferibed to any other than him. And there
fore fome fchoolmen and philofophers have 
derived forms immediately from God ; but 
this is not only to defert ylriftoile and rhe Pe
ripatetick philofophy they would feem to
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maintainj but to put omnipotence upon work
ing 1 know not how many thopfand miracles 
every hour, to perform that (I mean, the gene
ration of bodies of new denominations) in a 
fupernatural way, which feems the moft fa
miliar effeft of nature in her ordinary courfe.

And as the produftionof forms out of the 
power of matter is for thefe reafons incompre- 
henfible to me} fo thofe things, which the 
Peripateticks afcribe to their fubftantial 
forms, are fome of them fuch, as, I confefs, 
I cannot reconcile my reafon to: for they tell 
us pofitively, that thefe forms are fubftances, 
and yet at the fame time they teach, that they 
"depend upon matter both in fieri and in ejfe, 
as they fpeak ; fo that out of the matter, that 
fupports them, they cannot lb much as exift, 
(whence they are ufually called material forms) 
which is to make them fubftances in name, 
and but accidents in truth. For not to alk, how 
(among phyfical things) one fubftance can be 
laid to depend upon another in fieri, that is 
not made of any part of it, the very notion 
of a fubftance is to be a felf-fubfifting entity, 
or that, which needs no other created being to 
fupport it, or to make it exift. Befides that, 
there being but two forts of fubftances, ma
terial and immaterial, a fubftantial form muft 
appertain to one of the two, and yet they a- 
fcribe things to it, that make it very unfit to 
be referred to either. To all this I add, that 
thefe imaginary material forms do almoft as 
much trouble the doftrine of corruption, as 
that of generation : for if a form be a true 
fubftance really diftinft from matter, it muft, 
as I lately noted, be able to exift of itfelf, 
without any other fubftance to fupport it; as 
thofe I reafon with confefs, that the foul of 
man furvives the body it did before death in
form : whereas they will have it, that in cor
ruption the form is quite aboliffied, anti ut
terly periffies, as not being capable of exift- 
ing, feparated from the matter, whereunto 
it was united. So that here again, what they 
call a fubftance they make indeed an accident, 
and befides contradift their own vulgar doc
trine, that natural things are upon their cor
ruption refolved into the firft matter; fince, at 
this rate they ffiould fay, that fuch things are 
but partly refolved into the firft matter, and 
partly either into nothing, or into forms, 
which being as well immaterial as the fouls of 
men, muft, for aught appears, be alfo, like 
them, accounted immortal.

I Shouls now examine thofe arguments, 
that are wont to be imployed by the fchools 
to evince their fubftantial forms -, but, befides 
that the nature and fcope of my prefent work 
enjoins me brevity, I confels, thac, one or two 
excepted, the arguments I have found men
tioned, as the chief, are rather metaphyfical, 
or logical, than grounded upon the principles 
and phsenomena of nature, and refpeft rather 
words than things •, and therefore I, who have 
neither inclination nor leifure to wrangle a- 
bout terms, ffiall content my felf to propofe, 
and very briefly anfwer two or three of thofe, 
that are thought the plaufibleft.

First then they thus argue, Omne compofi-
These 
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turn fubjiantiale (for it is hard to Englifli 
well fuch uncouth terms) ret^iiirit materiam 
fsrmam fubjlantialem, ex quibus componaturi 
Qmne corpus naturale efi compofitum fubjiantiale: 
ergo, &c. In this fyllogifm fome do plaufibly 
enough deny the confequence, but for brevi
ty’s lake, I lhall rather chufe to deny the mi
nor, and defire the propofers to prove it. For 
I know not any thing in nature, that is com
pofed of matter, and a fubftance diftinft from 
matter, except man, who alone is made up of 
an immaterial form, and a human body ; and 
if it be urged, that then other bodies cannot 
be properly faid to be compoftta fubfantialia, 
I lhall, rather than wrangle with them, give 
them leave to find out fome other name for 
other natural things.

But then they argue, in the next place, 
that, if there were no fubftantial forms, all 
bodies would be but entia per accident, as they 
fpeak, which is abfurd. To which I anfwer, 
that in the notion, that divers learned men have 
of an ens per accident, namely, that it is that, 
which confifts of thofe things, qua; non ordi- 
nantur ad unum, it may be faid, that though 
we do not admit fubftantial forms, yet we 
need not admit natural bodies to be entia per 
accident; becaufe in them the feveral things, 
that concur to conftitute the body, as matter, 
lhape, fituation, and motion, ordinantur per 
fe intrinfice to conftitute one natural body. 
But, if this anfwer fatisfy not, I lhall add, 
that for my parr, that which I am follici
tous about, is what nature hath made things 
to be in themfelves, not what a logician or 
metaphyfician will call them in the terms of 
his art; it being much fitter in my judgment 
to alter words, that they may better fit the 
nature of things, than to affix a wrong nature 
to things, that they may be accommodated 
to forms of words, that were probably devifed, 
when the things themfelves were not known 
or well underftood, if at all thought on.

WhErefore I ffiall but addoneargument 
more of this fort; and that is, that if there 
were no fubftantial forms, neither could there 
be any fubftantial definitions ; but the confe- 
quent is abfurd, and therefore fo is the ante
cedent. To which I reply, that fince the Pe
ripateticks themfelves confefs the forms of bo
dies to be of themfelves unknown, all that 
this argument feems to me to conclude, is 
but this, that if we do not admit fome things, 
that are rjot in rerum natura, we cannot build 
our definitions upon them : nor indeed could 
we, if we ffiould admit fubftantial forms, give 
fubftantial definitions of natural things, unlefs^ 
we could alfo define natural bodies by things 
that we know not j for fuch * the fubftantial 
forms are (as we have feen already) confelfed 
to be, by the wifeft Peripateticks, who pre
tend not to give the fubftantial definition of 
any natural compofitum, except man. But it 
nlay fuffice us to have, inftead of fubftantial, 
elfential definitions of things ; I mean, fuch as 
are taken from the elfential differences of 
things, which conftitute them in fuch a fort 
of natural bodies, and diferiminate them from 
all thofe of any other fort.
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These three arguments, Pyrophilus, for 

fubftantial forms, you may poffibly, as well 
as I, find varioufly . propofed, and perhaps 
with fome light alterations multiplied in the 
■Writings of the Peripateticks and fchoolmen ; 
but all tl|e arguments of this kind, that I have 
met with, may, if I miftake not, be fuffici
ently folved by the anfwers we have given to 
thefe, or at leaft by the grounds, upon which 
thofe anfwers are built; thofe feen^ingly va
rious arguments agreeing in this, that either 
they refpedl rather words than things, or that 
they are grounded upon precarious fuppofi- 
tions j or laftly, that they urge that as an ab- 
furdity, whichi whether it be one or not in 
thofe, that admit the Peripatetick philofo
phy, to me, that do as little acquiefce in ma
ny of their other principles, as I do in their 
fubftantial forms, doth not appear any abfur- 
dityatall. And it is perhaps for fear, that ar
guments of this fort ffiould not much prevail 
with naturalifts, that fome of the modern af- 
fertors of the forms we queftion, have thought 
it requifite to add fome more phyfical argu
ments, which (though I have not found them 
all in the fame writers, yet) being in all but 
few, I ffiall here briefly confider them.

First then, among the phyfical arguments, 
that are brought to prove fubftantial forms, I 
find that the moft confidently infifted on, 
which is taken from the fpontaneous return of 
heated water to coldnefs ; which eflcifts, fay 
they, muft neceffarily beafcribed to the ad ion 
of the fubftantial form, whofe office it is to 
preferve the body in its natural ftate, and, 
when there is occafion,’ to reduce it thereunto: 
and the argument indeed might be plaufible, 
if we were fufe, that heated v/atcr would 
grow cold again (without the avolation of any 
parts more agitated than the reft,) fuppofing 
it to be removed into fome of the imaginary 
fpaces beyond the world ; but, as the cafe is, I 
fee no neceffity of flying to a fubftantial form, 
the matter feeming to be eafily explicable o- 
therwife. The water we heat is furrounded 
with our airj or with fome veffel, or other 
body contiguous to the air, and both the air 
and the water in thefe cliriiates are moft com
monly lefs agitated than the juices in our 
hands, or other organs of touchings which 
makes us efteem and call thofe fluids, cold, 
Now when the water is expofed to the fire, it 
is thereby put into a new agitation, more ve
hement than that of the parts of our fenfory^ 
which you will eafily grantj- if you confider, 
that when the heat is intenfe, it makes the 
water boil and fmokcj and oftentimes run 
over the veffel j but when the liquor is re
moved from the fire, this acquired agitation 
muft needs by degrees be loft, either by the 
avolation of fuch fiery corpufcles as the Epi
cureans imagine to be got into heated water,- 
or by the water’s communicating the agitation 
of its parts to the contiguous air,- or to the 
veffel that contains it, till it have loft its fur
plufage of motion, or by the ingrefs of thofe 
frigorifick atoms, wherewith (if any fuch be 
to be granted) the air in thefe climates is wont 
to abound, and fo be reduced into its former
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temperature: which may as well be done 
without a fubftantial form, as if a ffiip fwim
ming flowly down a river, ffiould by a fudden 
guft of wind, blowing the feme way the 
ftream runs, be driven on much fafter than 
before, the veffel upon the ceafing of rhe wind 
may, without any fuch internal principle, re
turn after a while to its former flownefs of mo
tion. So that in this phenomenon, we need 
not have recourfe to an internal principle, the 
temperature of the external air being fuffici
ent to give an account of it. And if water 
be kept, (as is ufual in poor men’s houfes, thac 
want cellars,) in the upper rooms of the houfe, 
in cafe the climate be hot, the water will, in 
fpite of the form, continue far lefs coldi 
than, according to the Peripatetick.', its na
ture requires, all the fummer long. And let 
me here reprefent to the champions of forms, 
thar, according to their doftrine, the fluidity 
of water muft at leaft as much proceed from 
its form, as the coldnefs ; and yet this does fd 
much depend upon the temperature of the air, 
that in Nova Ztmbla vaft quantities of water 
are kept in the hard and folid form of ice all 
the year long by the ffiarp cold of the ambient 
air, notwithftanding all - the pretended office 
and power of the fubftantial form to keep ic 
fluid ; which it will never be reduced to be, 
unlefs by fuch a thawing temperature of the 
air, as would it felf, for aught appears, make 
it flow again, although there were no fubftan
tial form in rerum natura.

There is another argument much urged 
of late by fome learned men, the fubftance 
whereof is this; that matter being indifferenc 
to one fort of accidents as well as to another, 
it is neceffary there ffiould be a fubftantial form 
to keep thofe accidents, which are feid tocon
ftitute it* united to the matter they belong to* 
and preferve both them and the body in their 
natural ftate: for fince it is confeffed, thac 
matter hath no appetite to thefe accidents 
more than to any others, they demand, how 
without a fubftantial form thefe accidents can 
be contained and preferved ? To this I might 
reprefent, that I am not fo well fetisfied with 
the notion wont to be taken for granted, not 
only by the vulgar, but by philofophers, of 
the natural ftate of bodies; as if it were un
deniable, that every natural body (for as to 
fome I ffiall not now queftion it) has a certain 
ftate, wherein nature endeavours to preferve 
it, and out of which it cannot be put, but by 
being put into a preternatural ftate. For the 
world being once conftituted by the great au
thor of things as it now is, I look upon the 
phaenomena of nature to be caufed by the lo
cal motion of one part of matter hitting againft 
another, and am not fo fully convinced, that 
there is fuch a thing as nature’s defigning to 
keep fuch a parcel of matter in fuch a ftate, 
that is clothed with juft fuch accidents, rather 
than with any other. But I look upon many 
bodies, efpecially fluid ones, as frequently 
changing their ftate, according as they hap
pen to be more or lefs agitated, or otherwife 
wrought upon by the fun, and other confide
rable agents in nature. As the air, water,- 
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■and Othef fluids, if the temperature, as to 
cold, or heat and rarefaftion or condenfation, 
which they are in at the beginning of the 
fpring here at Lmdony\:)& pitched upon as their 
natural ftate ; then not only in the torrid and 
frozen zones they muft have other and very 
differing natural ftates, but here it felf they 
will almoft all the fummer and all the winter 
(as our weather-glaffes inform us) be in a va
rying preternatural ftate, becaufe they will 
be in thofe feafons either more hoc and rati
fied, or more cold and condenfed, than in 
the beginning of the fpring. And in more 
ftable and conftant bodies, I take in many ca
fes the natural ftate to be but either the moft 
ufual ftate, or that, wherein that, which pro
duces a notable change in them, finds them. 
As when a flender piece of filver, that is moft 
commonly flexible, and will ftand bent every 
Way, comes to be well hammered, I count 
that flexibility to be the natural ftate of that 
metal, becaufe moft commonly filver is found 
to be flexible, and becaufe it was fo before it 
was hammered -, but the fpringinefs it acquires 
by hammering is a ftate, which is properly 
no more unnatural to the filver than the other, 
and would continue with the metal as long as 
it, if both pieces of filver, the one flexible, 
the other fpringy, were let alone and kept 
from outward violence. And as the filver, to 
be deprived of its flexiblenefs, needed the vio
lent motion of the hammer, fo to deprive it 
of its fpring it needs the violent agitation of a 
nealing fire. Thefe things and much more 1 
might here reprefent ; but to come clofe to 
the objeftion, I anfwer, that the accidents 
fpoken of are introduced into the matter by 
the agents or efficient caufes, whatever they 
be, that produce in it what (in the fenfe for
merly explained) we call an eflentid (though 
not a fubftantial) form. And thefe accidents 
being once thus introduced into the matter, 
we need not feek for a new fubftantial prin
ciple to preferve them there, fince by the 
general law or common courfe of nature 
the matter qualified by them muft con
tinue in the ftate fuch accidents have put it 
into, till by fome agent or other it be forcibly 
put out of it, and fb divefted of thofe acci
dents; as in the formerly mentioned example, 
borrowed from Arijlotle, of a brazen fphere, 
when once the motion of tools, impelled and 
guided by the artificer, have turned a piece 
of brafs into a fphere, there needs no new 
fubftance to preferve that round figurCj fince 
the brafs muft retain it, till it be deftroyed by 
the artificer himfelf, or fome other agent able 
to overcome the refiftance of the matter to 
be put into another figure. And on this oc
cafion let me confirm this ad hominem, by re- 
prefenting, that there is not an inconfiderable 
party among the Peripateticks themfelves, 
who maintain, that in the elements the firft 
qualities (as they call them) are inftead of 
forms, and that the fire (for inftance) hath 
no other form than heat and drynefs, and the 
water than coldnefs and moifture. Now 
if thefe bodies, that are the vafteft and the 
naoft important of the fu bl unary world.
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confift but of the univerfal matter and the few* 
accidents ; and if in thefe there needs no fub- 
ftantial form to keep the qualities of the mat
ter united to it, and conjoined among them
felves, and preferve them in that ftate as long 
as the law of nature requires ; though befides 
the four qualities, that are called firft, the ele
ments have divers others, as gravity and levi
ty, firmnefs and fluidity, opacoufnefs and 
tranfparency, {s’r. why fhould the favourers 
of this opinion deny, that in other bodies be
fides the elements, qualities may be preferved 
•and kept united to the matter they belong to, 
without the band or fupport of a fubftantial 
form ? And as, when there is no competent 
deftruftive caufe, the accidents of a body will 
by the law of nature remain fuch as they 
were ; fo if there be, ic cannot with reafon 
be pretended, that the fubftantial form is able 
to preferve all thofe accidents of a body, that 
are faid to flow from it, and to be as it were 
under its care and tuition. For if, for inftance, 
you expofe a fphere or bullet of lead to a 
ftrong fire, it will quickly lofe (riot to 
mention its figure) both its coldnef, itscon- 
fiftence, its malleablenef?, its colour, (for 
it will appear of the colour of fire,) its flexi
bility, and fome other qualities ; and all 
this in fpite of the imaginary fubftantial 
form, which, according to the Peripatetical 
principles, in this cafe muft ftill remain in ic 
without beingable to help it. And though upon 
the taking the lead from off the fire, it is wont 
to be educed to moft of its former qualities, 
(for it will not of it felf recover its fphericity,) 
yet that may well be aferibed partly to its pecu
liartexture, and partly to the coldnefs of the 
ambient air, according to wh*at we lately difk 
courfed touching heated and refrigerated wa
ter ; which temperature of the air is an ex- 
trinfecal thing to the lead, and indeed it is 
but accidental, that tbe lead upon refrigera
tion regains its former qualities : for in cafe 
the lead have been expofed long enough to a 
fufficiently intenfe fire, it will (as wc have 
purpofely tried) be turned into glafs, and 
lofe its colour, its opacity, its malleablenefs, 
and (former degree of) flexiblenefs, and ac
quire a reddilhnefs, a degree of tranfparency, 
a brittlenefs, and fome other qualities that iC 
had not before : and let the fuppofed fubftan
tial form do what it can, even when the vef
fel is removed from the fire, to reduce or re
ftore the body to its natural ftate and accidents, 
yet the former qualities will remain loft, as 
long as thefe preternatural ones introduced by 
the fire continue in the matter ; and neither 
the one will be reftored, nor the other de
ftroyed, till fome fufficiently powerful ex- 
trinfick agent effeft the change. And on the 
other fide I confider, that the fruit, when fe
ver’d from the tree it grew on, is confeffed 
to be no longer animated (at leaft the kernels 
or feeds excepted) by the vegetative foul or 
fubftantial form of the plant} yet in an o- 
range or lemon (for inftance) plucked from the 
tree, we fee, that the fame colour, the fame 
odour, the fame tafte, the fame figure, the 
fame confiftence, and, for aught we knowy 
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in time into a yellowilh colour, very differing 
from that pure whitenefs to be obferved in the 
neighbouring fnow lately fallen.

But there yet remains an argument for fub-- 
ftantial forms, which, though (perhaps becaufe 
phyfical) wont be overlooked or flightly an-* 
fwered by their oppofers, will for the fame 
reafon deferve to be taken notice of here; and 
it is, that there feems to be a neceffity of ad
mitting fubftantial forms in bodies, that from 
thence we may derive all the various changes, 
to which they are fubjeft, and the differing 
effefts they produce, the prefervation and re* 
ftitution of the ftate requifite to each particular 
body, as alfo the keeping of its feveral parts 
united into one totum. To the anfwering of 
this argument fo many things will be found 
applicable both in the paft and fubfequenc 
parts of thefe notes, that I lhall at prefent 
but point the chief particulars, on which the 
folution is grounded.

I Consider then firft, that many and great 
alterations may happen to bodies, which feem 
manifeftly to proceed from their peculiar tex* 
ture, and the aftion of outward agents upon 
them, and of which it cannot be lhewn, that 
they would happen otherwife, though there 
were no fubftantial forms in rerum natura : as 
we fee, that tallow (for inftance) being mel
ted by the fire, lofes is coldnefs, firmnefs, and 
its whitenefs, and acquires heat, fluidity, and 
fome tranfparency; all which being fuffered to 
cool, it prefently changes for the three firft 
named qualities. And yet divers of thefa 
changes are plainly enough the effefts partly 
of the fire, partly of the ambient air, and 
not of I know not what fubftantial form : and 
as it is both evident and remarkable, what 
great vatiety of changes in qualities, andpro- 
duftions in new ones, the fire (that is, a bo
dy confifting of infenfible parts, that are va- 
rioufly and vehemently moved) doth effeft 
by its heat, that is, by a modified local mo
tion ; I confider further, thac various opera
tions of a body may be derived from the pe
culiar texture of the whole, and the mechani
cal affeftions of the particular corpufcles or 
other parts, that compole it, as we have often 
occafion to declare here and there in this trea
tife; and particularly by an inftance, ere 
long to be further infilled on, namely, that 
though vitriol made of iron with a corrolive 
liquor be but a faftitious body, made by a 
convenient appofition of the fmall parts of 
the faline menftruunl to thofe of 'the metal, 
yet this vitriol will do moft, if not all, of the 
fame things, that vitriol made by nature in 
the bowels of the earth, and digged out thence, 
will perform : and each of thefe bodies may 
be endowed with variety of differing quali
ties, which I fee not, why they muft flow in 
the native vitriol from a fubftantial form, 
fince in the faftitious vitriol the fame quali
ties belong to a form, that does plainly e- 
merge from the coalition of metalline and fa-* 
line corpufcles, affociated together, and dif
pofed of after a certain manner.

And laftly, as towhat is very confidently, 
as well as plaufibly pretended. That a fob* 
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the fame other qualities, whether fenfible or 
even occult, as are its antidotal and antifcor- 
butical virtues, that muft before be faid to 
have flowed from the foul of the tree, will 
continue many months, perhaps fome years, 
after the fruit has ceafed to have any commerce 
with the tree, (nay, though the tree* where
on it grew, be perhaps in the mean time 
hewn down or burnt, and though confequently 
its vegetative foul or form be deftroyed,) as 
when it grew thereon, and made up one plant 
with it. And we find, that tamarinds, rhu
barb, fenna, and many other fimples will, for 
divers years after they have been deprived of 
their former vegetative foul, retain their pur
gative and other fpecifick properties.

I Find it likewife urged, that there can 
be no reafon, why whitenefs Ihould be fepa- 
rable from a wall, and not from fnow or milk; 
unlefs we have recourfe to fubftantial forms. 
But in cafe men have agreed to call a thing by 
fuch a name, becaufe it has fuch a particular 
quality, that differences it from others, we 
need go no farther to find a reafon, why one 
quality, is effential to one thing, and not to 
another. As in our former example of a 
brafs fphere, the figure is that, for which we 
give it that name ; and therefore, though you 
may alter the figure of the matter, yet by 
that very alteration the body perifhes in the 
capacity of a fphere, whereas its coldnefs may 
be exchanged for heat, without the making it 
the lefs a fphere, becaufe it is not for any 
fuch quality, but for roundnefs, that a body 
is faid to be a fphere. And fo firmnefs is an 
infeparable quality of ice, though this or that 
particular figure be not, becaufe that it is for 
want of fluidity, that any thing, that was im
mediately before a liquor, is called ice ; and 
tongruoufly hereunto, though whitenefs were 
infeparable from fnow and milk, yet that 
would not neceflarily infer, that there muft 
be a fubftantial form to make it fo: for the 
firmnefs of the corpufcles, that compofe fnow, 
is as infepcrable from it as the whitenels; and 
yet it is not pretended to be the effeft of the 
fubftantial form of the water, but of the ex
cels of the coldnefs of the air, which (to ufe 
vulgar, though perhaps unaccurate expreffions) 
puts the water out of its natural ftate of flui
dity, and into a preternatural one of firmnefs 
and brittlenefs. And the reafon, why fnow fel
dom lofes its whitenefs but with its nature, 
feems to be, that its component particles are 
fo difpofed, that the fame heat of the ambi
ent air, that is fit to turn it into a tranfparent 
body, is alfo fit to rnake it a fluid one, which 
when it is become, we no longer call it 
fnow, but water ; fo that the water lofes its 
whitenefs, though the fnow do not. But if 
there be a caufe proper to make a convenient 
alteration of texture in the fnow, without 
melting or refolving it into water, it may 
then exchange its whitenefs for yellownefs, 
without lofing its right to be called fnow : as 
I remember I have read in an eminent wri
ter, that de fa£io in the northern regions to
wards the pole, thofe parcels of fnow, that 
have lain very long on the ground, degenerated
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482 An Examen of the Origin and DoBrine
ftahtial form is requifite to keep the parts of' the abftrufer phtEnomena were not explicable 
a .body united, without which it would not 
be one body i I anfwer, That the contrivance 
of conveniently figured parts j and in fome 
Cafes their juxta-pofition, may, without the 
afliftance of a fubftantial form, be fufficient 
for this matter. For not to repeat what I juft 
now mentioned concerning vitriol made by 
art, whofe parts ate as well united and kept 
together, as thofe of the native vitriol, I ob
ferve, that a pear grafted upon a thorn, ora 
plumb inoculated upon ah apricock, will bear 
good fruit, and grow up with the ftock, as 
though tlKy both made but one free, and 
were animated but by the fame common 
form ; whereas indeed both the ftock, and the 
inoculated or grafted plant, have each of 
them its own form, as may appear by the 
differing leaves and fruits, and feeds they 
bear. And that, which makes to our prefent 
purpofe, is, that even vegetation and lhe di- 
ftribution of aliments are in fuch cafes well 
made, though the nourilhed parts of the to
tal plant, if I may fo call it, have not one 
common foul or form ; which is yet more re
markable in tbe mifletoes, that I have feen 
growing upon old hazle-trees, crab-trees, 
apple-trees, and other plants, in which the 
mifletoe often differs very widely from that 
kind of plant, on which it grows and prof- 
pers. And for the durablenefs of the union 
betwixt bodies, that a fubftarttial form is not 
J’equifite to procure ilj 1 have been induced to 
think, by confidering, that filver and gold, 
being barely mingled by infufion, will have 
‘their minute parts more clofely united, than 
thofe of any plant or animal, that we know of. 
And there is fcarce iny natural body, wherein 
the form makes fo ftricft, durable, and indif- 
foluble an union of the parts it confifts of, ds 
that, which irt that faftitious concrete we call 
glafs, arifes from the bare commiftion of the 
corpufcles of fand with thofe faline ones, 
wherewith they are colliquated by the vio
lence of the fire : and the like may be faid of 
the union of the proper accidents of glafs 
with the matter of it, and betwixt one ano
ther.

To draw towards a conclufion, I know it 
is alleged as a main confideration on the be- 

, half of fubftantial forms, that thefe being in 
natural bodies the true principles of their pro
perties, and confequently of their operations, 
their natural philofophy muft needs be very 
imperfeft and defeftive, who will not take in 
■fuch forms: but for my part I confefs, that 
this very confideration does rather indifpofe 
than incline me to admit them. For if in
deed there were in every natural body fuch a 
thing as a fubftantial form, from which all 
its properties and qualities immediately flow, 
fince we fee, that the aftions of bodies upon 
one another are for the moft part (if not all) 
immediately performed by their qualities or 
accidents, it would fcarce be poffible to expli
cate very many of the explicable phaeno
mena of nature, without having recourfe to 
them i and it would be ftrange, if many of

• Nomina tu lapidit, ^^uotidie Suit Kulis ^/iTvatur, formam, tl Phyllidafilm haheto. Seal. Contrs Card.

by them only. Whereas indeed almoft all 
the radonal accounts to be met with of 
cult phaenomena, are given by fuch as either 
do not acknowledge, or at leaft do not take 
notice of fubftantial forms. And, It is evi* 
dent by the clear folutions (untouched by ma
ny vulgar philofophers,) we meet with of many 
phsenomena in the Staticks, and other parts 
of the Mechanicks, and efpecially in the Hy
droftaticks, and Pneumaticks, how clearly 
mahy phsenomena may be folved, without 
imploying a fubftantial form. And on the 
other fide, I do not remember, that either A- 
riftoik himfelf (who perhaps fcarce ever at
tempted it,) or any of his followers, has given 
& folid and intelligible folution of any one 
phaenomenon of nature by the help of fiib- 
ftantial forms $ which you need not think it 
ftrange I Ihould fay, fince the greateft pa
trons of forms acknowledging their nature to 
be * unknown to us, to explain any effed by 
a fubftantial form, muft be to declare (as 
they fpeak) ignotum per ignotius^ or at leaft 
per teque ignotum. And indeed to explicate 
a phaenomenon being to deduce it from 
fomething elfe in nature, more known to us 
than tbe thing to be explained by it, how can 
the imploying of incomprehenfible (or ac 
leaft uncomprehended) fubftantial forms, help 
us to explain intelligibly this or that particu
lar phajnomenon ? For to fay, that fuch an 
effed proceeds not from this or that quality of 
the agent, but from its fubftantial form, is to 
take an ealy way to refolve all difficulties in 
general, without rightly refolving any one in 
particular; and would make a rare philo
fophy, if it were not far more eafy than fa- 
tisfadory ; for if it be demanded, why jet at- 
trads ftraws, rhubarb purges choler, fnow 
dazzles the eyes rather than graft, ^c. to fay, 
that thefe and the like effeds are performed 
by the fubftantial forms of the refpedive bo
dies, is 'at beft but to tell me, what is the agent, 
not how the effed is Wrought; and feems to 
be but fuch a kind of general way of anfwer- 
ing, as leaves the curious inquirer as much to 
feek for the caufes and manner of particular 
things, as men commonly are for the particu
lar caufes of the feveral ftrange things per • 
formed by witchcraft, though they be told, 
that it is fome devil, that does them alL 
Wherefore I do not think, but that natural 
philofopljiy, without being for that the more 
defedive, may well enough fpare the doc
trine of fubftantial forms as an ufeleft theory ; 
not that men are arrived to be able to expli
cate all the phsenomena of nature without 
them, but becaufe whatever we cannot expli‘ 
cate without thenr, w? cannot neither intel
ligibly explicate by them.

And thus, Pyrophilus, I have offered you 
fome of thofe many things, that indifpofed me. 
th acquiefce in the received dodrine of fub- 
ftahtial forms j but in cafe any more piercing 
inquirer lhall perfuade himfelf, that he under- 
fl:ands it throughly, and can explicate ic 
clearly, I lhall congratulate him for fuch hap- 
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py intelleftuals, and b’s very ready to be in
formed by him. But fince what the fchools 
are wont to teach of the origin and attributes 
of fubftantial forms, is that, which, I con
fefs, I cannot yet comprehend i and fince I 
have fome,of the eminenteft perfons among 
the modern philofophers to join with me, 
though perhaps not for the fame confidera
tions, in the like confeffion, that it is not ne- 
teflary the reafon of my not finding this doc
trine conceivable muft be rather a defeftive- 
nefs in my underftanding, than the uncon
ceivable nature of the thing itfelf; I, who 
love not (in matters purely philofophical) to 
acquiefee in what I do not underftand, nor 
to go about to explicate things to others by 
what appears to me itfelf unexplicable, fhall, 
I hope, be excufed, if, leaving thofe; that 
contend for them, the liberty of making what 
ufe they can of fubftantial forms, I do, till I 
be better fatisfied, decline imploying them 
myfelf, and endeavour to folve thofe phaeno
mena, I attempt to give at% account of, with
out them; as not fcrupling to confefs, that 
thofe, that I cannot explicate, at leaft in a ge
neral way, by intelligible principles, I am 
not yet arrived to the diftinft and particular 
knowledge of.

N o w for our doftrine touching the origin 
of forms, it will not be difficult to col- 
left it from what we formerly difeourfed about 
qualities and forms together: for the form of 
a natural body being, according to us, but an 
effential modification, and as ic were the 
ftamp of its matter; or fuch a convention of 
the bignefs, lhape, motion, (or reft,) fitua
tion and contexture, (together with the thence 
refulting qualities) of che fmall parts, that 
compofe the body, as is neceffary to con
ftitute and denominate fuch a particular bo
dy ; and all thefe aftions being producible in 
matter by local motion, it is agreeable to our 
hypothefis to fay, that the firft and univerfal, 
though not immediate caufe of forms is none 
other but God, who put matter into motion, 
(which belongs not to its eflence,) and efta
blifhed the laws of motion amongft bodies, 
and alfo, according to my opinion, guided it 
in divers cafes at the beginning of things ; 
and that, among fecond caufes, the grand ef
ficient of forms in local motion, which, by 
varioufly dividing, fequeftring, tranfpofing, 
and fo connefting the parts of matter, pro
duces in them thofe accidents and qualities, 
upon whofe account the portion of matter 
they diverfify, comes to belong to this or 
that determinate fpecies of natural bodies, 
which yet is not fo to be underftood, as if mo
tion were only an efficient caufe in the gene
ration of bodies, but very often (as in water, 
fire, Cfff.) it is alfo one of the chief accidents, 
that concur to make up the form.

But in this laft fummary account of the 
origin of forms, I think myfelf obliged to de- 
dare to you a little more diftinftly what 1 juft 
now intimated to be my own opinion. And 
this I fhall do by advertifing you, that though
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I agree with our Epicureans, in thinking ic 
probable, that the world is made up of an innu
merable multitude of fingly infenfible cor
pufcles, endowed with their own ftzes, fhapes, 
and motions and though I agree with the 
Cartefiatis, in believing (as I find that * A- 
na^agorai did of old) thac matter hath not its 
motion from ic felf, but originally from God i 
yet in this I differ both from Epieurus and 
Des Carles, that whereas the former of thetft 
plainly denies, thac the world was made by a- 
ny deity (for deities he owned,) and the latter 
of them, for aught I can find in his writings, 
or thofe of fome of his cminenteft difciples, 
thought, that God having once put matter in
to motion, and eftablifhed the Jaws of thac 
motion, needed not more particularly intef- 
pofe for the produdion of things corporeal, 
nor even of plants or animals, which, accord
ing to him, are but engines : 1 do not at all 
believe, that either thefe Cartefian laws of 
motion, or tlie Epicurean cafual concourfc of 
atoms, could bring mere mattet into fo orderly 
and well-contrived a fabrick as this world.. 
And therefore I think, that the wife author of 
naturedid not only putmatter into motion, but, 
when he refolved to make the world, did fo 
regulate and guide the motions of the fmall 
parts of the univerfal matters as to reduce 
the greater fyftems of them into the order 
they were to continue in ; and did more par
ticularly contrive fome portions of that mat
ter into feminal rudiments or principles, 
lodged in convenient receptacles, (and, as it 
were, wombs,) and others into the bodies of 
plants and animals : one main part of whofe 
contrivance did, as I apprehend, confift in 
this, that fome of -their organs were fo fram
ed, that fuppofing the fabrick of the greater 
bodies of the univerfe, and the laws he had e- 
ftablilhed in nature, fome juicy and fpirituous 
parts of thefe living creatures muft be fit to 
be turned into prolifick feeds, whereby they 
may have a power, by generating their like, 
to propagate their fpecies. So that, accord* 
ing to my apprehenfion, it was at the begin
ning neceffary, that an intelligent and wife 
agent fhould contrive the univerfal matter into 
the world, (and efpecially fome portions of ic 
into feminal organs and principles,) an^ fettle 
the laws, according to which the motions and 
aftions of its parts upon one another fhould 
be regulated ; without which interpofition of 
the world’s architeeft, however moving mat
ter may, with fome probability (for I fee not 
in the notion any certainty) be conceived to 
be able, after numberlcfs occurfions of its in
fenfible parts, to caft it felf into fuch grand 
conventions and convolutions as the Garte- 
fians call vortices, and (as I remember) 
■f Epicurus fpeaks of under the name of wfos-- 
xfio-fK, J yet I think it utterly im
probable, that brute and unguided, though 
moving, matter fhould ever convene into fuch 
admirable ftruftures, as the bodies of perfeft 
animals. But the world being once framed, 
and the courfe of nature eftablifhed, the na- 

turalift
* Arijlotle fpeaking of Anaxagoras, in the firft chapter of the laft book of hij Phyficks, hath this paffage: Dkit 

(Anaxagoras) cum om nia Jimul effent, atqus quiefeerent tempore injinito, mentem moViffe ac Jegregaffe.
f Epicurus in his epiftle to Eythocles,

    
 



484 Experiments and Thoughts about the
turalift (except in fome few cafes, where God 

-or incorporeal agents interpofe,) has recourfe 
•to the firft caufe but for its general and ordi- 
.nary fupport and influence, whereby it pre- 
ferves matter and motion from annihilation 
or defition ; and in explicating particular 
.phaenomena confiders only the fize, fhape, 
.motion, (or want of it,) texture, and the re- 
fulting qualities and attributes of the fmall 
particles of matter. And thus in this great 
automaton, the world, (as in a watch or 
clock,) the materials it confifts of being left 
,to themfelves, could never at the firft convene 
into fo curious an engine: and yet when the 
fkilful artift has once made and fet it a going, 
the phsenomena it exhibits are to be accounted 
for by the number, bignefs, proportion, 
fhape, motion (or endeavour,) reft, coapta
tion, and other mechanical affeftions of the 
fpring, wheels, pillars, and other parts it is 
made up of: and thofe effefts of fuch a watch, 
that cannot this way be explicated, muft, for 
aught I know, be confelfed not to be fuffici
ently underftood.

But to return thither, whence my duty to 
the author of nature obliged me to make this 
fhort digreffion:

The hitherto propofed hypothefis, touch
ing the origination of forms, hath, I hope, 
been rendered probable by divers particulars 
in the paft difcourfes, and will be both exem
plified and confirmed by fome of the experi
ments, that make the latter part of this pre
fent treatife, (efpecially the fifth and feventh 
of them,) which, containing experiments of 
the changing the form of a fait and a metal, 
do chiefly belong to the hiftorical or experi
mental part of what we deliver touching the 
origin of forms. And indeed, befides the 
two kinds of experiments prefently to be men
tioned, we might here prefent you a third 
fort, confifting partly of divers relations of 
metalline tranfmutations, delivered upon their

own credit by credible men, that ire not al- 
chymifts j and partly of fome experiments 
(fome made, fome direfted by us) of chang
ing both bodies totally inflammable almoft to
tally into waters and a good part even of di
ftilled rain water without addita/nent into 
earth; and diftilled liquors, readily and to
tally mingleable with water, pro parte into a 
true oil, that will not fnix with it. This fort 
of experiments, I fay, I might here annex, if 
I thought fit, in this place, either to lay any 
ftrefs upon thofe, that I cannot my felf make 
out, or to transfer hither thofe experiments 
of changes amongft bodies not metalline, thac 
belong to another * treatife. But over and above 
what the paft notes and the experiments, thac 
are to follow them, contain towards the mak
ing of what we teach concerning forms, we 
will here for further confirmation proceed to 
add two forts of experiments, (befides the 
third already mentioned.) The one, wherein 
it appears, that bodies of very differing na
tures, being put together, like the wheels and 
other pieces of a watch, and by their con
nexion acquiring a new texture, and fo new 
qualities, may, without having recourfe to 
a fubftantial form, compofe fuch a new con
crete, as may as well deferve to have a fub- 
flantial form attributed to it, by virtue of 
that new difpofition of its parts, as other bo
dies, that are faid to be endowed therewith : 
and the other, that a natural body being dif- 
fipated, and as it were taken in pieces like a 
watch, may have its parts fo affociated, as to 
conftitute new bodies of natures very differ
ing from its own, and from each other; and 
yet thefe diffipated and fcattered parts, by 
being recollefted and put together again like 
the pieces of a watch, in the like order as be
fore, may recompofe (almoft, if not more 
than almoft) fuch another body, as that they 
made up before they were taken afunder.

t

I. Experiments and about the Proeiu^iion
and ReproduSiion F O R M S.

IT was not at random, that I fpoke, when, 
in the foregoing notes about the origin of 

qualities, I intimated, that it was very much 
by a kind of tacit agreement, that men had 
diftinguifhed the fpecies of bodies, and that 
thofe diftinftions were more arbitrary, than we 
are wont to be aware of. For I confefs, that 
I have not yet, either in Arijlotle or any other 
writer, met with any genuine and fufficient di- 
agnoftick and boundary for the difcriminating 
and limiting the fpecies ofthings; or, to fpeak 
more plainly, I have not found, that any na- 
turalift has laid down a determinate number 
-and fort of qualities or other attributes, which 
is fufficient and neceffary to conftitute all por
tions of matter, endowed with them, diftinft

* The Sceptical Chymift.

kinds of natural bodies. And therefore I ob
ferve, that moft commonly men look upon 
thefe as d,iftin(ft fpecies of bodies, that have 
had the luck to have diftindl names found out 
for them ; though perhaps divers of them 
differ much lefs from one another than other ' 
bodies, which (becaufe they have been huddled 
■up under one name,) have been looked upon 
as but one fort of bodies. But not to lay any 
weight on this intimation about names, I 
found, that for want of a true charafteriftick 
or difcriminating note, it hath been and is 
ftill both very uncertain as to divers bodies, 
whether they are of different fpecies or of the 
fame, and very difficult to give a fufficient 
reafon, why divers bodies, wherein rtature is 

affifted

    
 



fnow differs lefs from rain, than paper doth 
from rags, or glafs made of wood-afties does 
from wood. And indeed men having by ta
cit confent agreed to look upon paper, and 
glafs, and foap, and fugar, and brafs, and 
ink, and pewter, and gunpowder, and I 
know not how many others, to be diftinft 
forts of bodies, I fee not, why they may not 
be thought to have done it on as good 
grounds, as thofe, upon which divers other 
differing fpecies of bodies have been conftitu- 
ted. Nor will it fuffice to objeft, that thefe 
bodies are faftitious -, for it is the prefent na
ture of bodies, that ought to be confidered 
in referring them to fpecies, which way fo-^ 
ever they came by that nature: for fait, that 
is in many countries made by boiling fea-wa- 
ter in cauldrons and other veffels, is as well 
true fea-falt, as that, which is made in the IJls 
of Man^ (as navigators call it,) without any 
co-operation of man, by the bare aftion of 
the fun upon thofe parts of the fea-water, 
which chance to be left behind in hollow pla
ces, after a high fpring-tide. And filk- 
worms, which will hatch by the heat of hu
man bodies, and chickens, that are batched 
in ^^gypt by the heat of ovens or dunghils, 
are no lefs true filkworms or chickens, than 
thofe, that are hatched by the fun or by hens.

As for what may be objefted, that we muft 
diftinguifh betwixt faftitious bodies and natu
ral, I will not now ftay to examine, how far 
that diftinflion may be allowed ; for it may 
fuffice for our prefent purpofe to reprefent, 
that whatever may be faid of faftitious bo
dies, where man does, by inftruments of his 
own providing, only give figure, or alfo 
contexture to the fenfible (not infenfible) parts 
of the matter he works upon •, as when a 
joiner makes a ftool, or a ftatuary makes an 
image, or a turner a bowl: yet the cafe may 
be very differing in thofe other faftitious 
produ<9:ions, wherein the infenfible parts of 
matter are altered by natural agents, who per
form the greateft part of the work among 
themfelves, though the artificer be an affi- 
ftant, by putting them together after a due 
manner. And therefore I know not, why 
all the produftions of the fire made by chy
mifts fhould be looked upon, as not natural, 
but artificial bodies ; fince the fire, which is 
the grand agent in thefe changes, doth nor, 
by being employed by the chymift, ceafe to 
be and to work as a natural agent. And fince 
nature her felf doth, by the help of the fire, 
fometimes afford us the like produftions, that 
the alchymift’s art prefents us: as in ALtna, 
Vefuvius, and other burning mountains, (fome 
of whofe produftions I can fhew you,) ftones 
are fometimes turned into lime, (and fo an 
alkalizate fait is produced,) and fometimes,, 
if they be more difpofed to be fluxed than cal-

6 H cined.
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affifted by art, fhould not as well pafs for it will be hard to give a fatisfaflory rtfafon, 
diftinft kinds of bodies, as others, that are why other bodies, that differ in more or 
generally reckoned to be fb. more confiderable particulars, fhould not en^-

Whether (for inftance) water and ice joy the fame privilege. And I prefume, that 
be not to be efteemed diftinft kinds of bodies, * 
is fo little evident, that fome, that pretend to 
be very well verfed in Arifotle's writings and 
opinions, affirm him to teach, that water 
lofes not its own nature by being turned into 
ice and indeed I remember 1 have read a 
* text of his, that feems exprefs enough to 
this purpofe, and the thing it felf is made 
plaufible by the reduciblenefs of ice back a- 
gain into water. And yet I remember, Galen 
is affirmed to make thefe two diftinft fpecies 
of bodies ; which doftrine is favoured by the 
differing qualities of ice and water : for not 
only the one is fluid, and the other folid, and 
even brittle, but ice is alfo cornm'only more 
or lefs opacous in comparifon of water, being 
alfo lighter than it in fpecie, fince it fwims 
upon it. To which may be added, that ice 
beaten with common fait will freeze other 
bodies, when water mingled with fait will 
not. And on this occafion I would propofe 
to be refolved, whether muft, wine, fpirit of 
wine, vinegar, tartar, and vappa, be fpeci
fically diftinft bodies i* and the like queftions 
I would afk concerning a hen’s egg, and the 
chick, that is afterwards hatched out of it; as 
alfo concerning wood, afhes, foot, and like
wife the eggs of filkworms, which are firft 
fmall caterpillars, or (as fome think them) 
but worms, when they are newly hatched, 
and then aurelia’s, (or hulked maggots,) 
and then butterflies", which I have oblerved 
with pleafure to be the fucceffive produftion 
of theprolifick feed of filk-worms. And whe
ther the anfwer to thefe queries be affirmative 
or negative, I doubt the reafon, that will be 
given for either of the two, will not hold in 
divers cafes, whereto I might apply it. And 
a more puzzling queftion it may be to fome, 
whether a charcoal, being throughly kindled, 
do fpecifically differ from another charcoal 
For, according to thofe I argue with, the 
fire has penetrated it quite through •, and 
therefore Ibme of the recent Ariftotelians are 
fo convinced of its being tranfmuted, that all 
the fatisfaftion I could find from a very fubtle 
modern fchoolman to the objeftion, that if 
the glowing coal were plunged into water, it 
would be a black coal again, was, that, not
withftanding that reduftion, the form of a 
charcoal’had been once abolilhed by the fire, 
and was reproduced by God, upon the re-

■ gained difpofition of the matter to receive ir.
Nor is it very eafy to determine, whether 

clouds, and rain, ^nd hail, and fnow, be bo
dies fpecifically diftinft from water and from 
each other, and the writers of meteors are 
wont to handle them as diftinft. And if fuch 
flight differences as thofe, that diferiminate 
thefe bodies, or that, which diftinguilhes wind 
from exhalations, whofe courfe makes it be 
fufficient to conftitute differing kinds of bodies.

Vol. n.
• See Lii. I. deGtn. Corr. /.So. Idem corpus (fays he there) quanquam continuum, alias liquidum, alias concre- 

tumusidemus, eon divifione aut compofitione hoc pap'um, aut connierfione, aut attaSu, Jicuti Democritus afferit; nam W‘ 
tranfpojitionc, neque Naturx demutatione (»’ ri fttraeaAAoi' r>]i> (pwo'} liquido concretum ensadsre filet.
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cined, brought to vitrification ; metalline and 
mineral bodies are by the violence of the 
fire colliquated into maffes of very ftrange and 
■compounded natures. Afhes and metalline 
flowers of divers kinds are fcattered about the 

‘ neighbouring places, and copious flowers of 
fulphur, fublimed by the internal fire, have 
been feveral times found about the vents, at 
which the fumes are difeharged into the air : 
(as I have been affured by ingenious vilitorsof 
fuch places, whom I purpofely inquired of, 
touching thefe fiores', for of thefe travellers 
more than one anfwered me, they had them
felves gathered, and had brought fome very 
good.) Not to add, that I have fometimes 
fufpefted, upon no abfurd grounds, that di
vers of the minerals and other bodies, we 
meet with in the lower parts of the earth, 
and think to have been formed and lodged 
there ever fince the beginning of things, have 
been fince produced there by the help of fub
terraneal fires or other heats, which may ei
ther by their immediate aftion, and exceeding
ly long application, very much alter fome bo
dies by changing their texture ; as when lead 
is turned into minium, and tin into putty, by 
the operation of the fire in a few hours, or by 
elevating, in the form of exhalations or va
pours, divers faline and fulphureous corpuf
cles or particles of unripe, or (to ufe a chymi
cal term of art) embryonated minerals, and 
perhaps metals, which may very mnch alter 
the nature, and thereby vary the kind of o- 
ther fubterraneal bodies, which they pervade, 
and in which they often come to be incofpo- 
rated ; or elfe may, by convening among 
themfelves, conftitute particular concretions, 
as we fee, that the fumes of fulphur and thofe 
.of mercury unite into that lovely red mafs, 
which in the Ihops they call vermilion, and 
which is fo like to the mineral, whence we 
ufually obtain mercury, that the Latins give 
them both the fame name Cinnabaris^ and in 
that are imitated by the French and Italians ; 
in whofe favour I lhall add, that if we fup
pofe this mineral to confift of a ftony con
cretion, penetrated by fuch mineral fumes, as 
I have been fpeaking of, the appellation 
may be better excufed than perhaps you ima
gine ; fince from Cinnabaris nativa not only I 
obtained a confiderable quantity of good run
ning mercury, (which is that, men are wont 
to feek for from it,) but to gratify my curio
fity fomewhat further, I tried an eafy way, 
that came into my mind, whereby the caput 
mortttum afforded me no defpicable quantity 
of good combuftible fulphur. But this upon 
the by, being not obliged to fet down here 
the grounds of my paradoxical conjefture a- 
bout the effefts of fubterraneal fires and 
heats, fince I here lay no ftrefs upon if, but 
return to what I was faying about Altna^ 
and other Volcanos. Since then thefe pro- 
duftions of the fire, being of nature’s own 
making, cannot be denied to be natural bo
dies, I fee not, why the like produftions of 
the fire fhould be thought unworthy that 
name, only becaufe the fire, that made the 
former, was kindled by chance in a hill, and 
that, which produced the latter, was kindled
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by a man in a furnace. And if flower of ful
phur, lime, glafs, and colliquated mixtures 
of metals and minerals are to be reckoned a- 
mong natural bodies, it feems to be but rea- 
fonable, that, upon the fame grounds, wc 
Ihould admit flower of antimony, lime, and 
glafs, and pewter, and brafs, an^ many o- 
thcr chymical concretes, (if I may fo call 
them} to be taken into the fame number; 
and then it will be evident, that to diftin
guifh the fpecies of natural bodies, a con- 
courfe of accidents will, without confidering 
any fubftantial form, be fufficient.

But becaufe I need not, on this occafion, 
have recourfe to inftances of a difputablc 
nature, I will pitch, for the illuftration of 
the mechanical produdion of forms, upon 
vitriol. For fince nature herfelf, without the 
help of art, does oftentimes produce that 
concrete, (as I have elfewhere fhewn by ex
perience,) there is no reafon, why vitriol, pro
duced by eafy chymical operations, fhould 
not be looked upon as a body of the fame 
nature and kind. And in faftitious vitrio 
our knowing what ingredients we make u 
of, and how we put them together, enabl 
us to judge very well how vitriol is produce 
But becaufe it is wont to be reckoned wi 
flit-pct re, fea-falt, and fal-gem, among tr 
faits, I think it requifite to take notice, in 
the firft place, that vitriol is not a mere fait, 
but that, which Paracelfus fomewhere, and 
after him divers other Spagyrifts call a ma~ 
giftery, which in their fenfe (for there are, 
that ufe it in another,) commonly fignifies a 
preparation, wherein the body to be prepared 
has not its principles feparated ; as in diftil- 
latien, incineration, &c. but wherein the 
whole body is brought into another form, by 
the addition of fome fait or menftruum, that 
is united per minima with it. And agreeably 
to this notion we find, that from common vi
triol, whether native or faftitious, may be 
obtained (by diftillation and reduftion) an 
acid flline fpirit, and a metalline fubftance, as 
I elfewhere mention, that from blue vitriol 
copper may be (by more than one way) fe
parated. And I the rather give this adver
tifement, becaufe that as there is a vitriol of 
iron, which is ufually green, and another of 
copper, which is wont to be blue, and alfo a 
white vitriol, about which it is difputed what 
it holds, (though that it holds fome copper, I 
have found ;) and yet of all thefe are without 
fcruple reputed true vitriols, notwithftanding 
that they differ fo much in colour, and (as I 
have difeovered) in feveral other qualities? 
fo I fee no reafon, why the other minerals, 
being reduted by their proper menftruums in
to fait like magifteries, may not pafs for the 
vitriols of thofe metals, and confequently for 
liatural bodies: which, if granted, will add 
fome confirmation to our doftrine, though its 
being granted is not neceffary to make it our. 
For tto confine ourfelves to vitriol, it is known 
amohg chymifts, that if upon the filings of 
Mars one put a convenient quantity of that 
acid diftilled liquor, which is (abufively) 
wont to be called oil of vitriol, diluting the 
mixture with rain or with common water, it 
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fpoiling the colour and fhape of the defired 
body : yet repeating the experiment with 
care and watchfulnefs, we, this way, obtain
ed one of the lovelieft vitriols, that hath per
haps been feen, and of which you yourfelf 
may be the judge by a parcel of it I keep by 
me for a rarity.

To apply now thefe experiments, efpecial
ly that, wherein fpirit of fait is employed, to 
the purpofe, for which I have mentioned them, 
let us briefly confider thefe two things ; the 
one, that our faftitious vitriol is a body, that, 
as well as the natural, is endowed with many 
qualities, (manifeft and occult,) not only 
fuch as arc common to it with other faits, as 
tranfparency, brittlenefs, folublenefs in wa
ter, £5?c. but fuch as are properties peculiar to 
it, as greennefs, eafinefs of fufion, ftypticity 
of tafte, a peculiar lhape, a power to ftrike a 
black with infufion of gallsj an emetick fa
culty.

The other thing we are to confider is, 
that though thefe qualities are in common vi- 
triol believed to flow from the fubftantial 
form of the concrete ; and may as juftly as the 
qualities, whether manifeft or occult, of o^ 
ther inanimate bodies, be employed as argu
ments to evince fuch a form: yet in our vi
triol, made with fpirit of fait, the fame quali
ties and properties were produced by the alfo- 
ciating and juxta-pofition of the two ingre
dients, of which the vitriol was compound
ed J the myftery being no more but this, that 
the fteel being diffolved in the fpirit, the fa
line particles of the former, and the metal
line ones of the latter having each their de
terminate lhapes, did, by their affociation, 
compofe divers corpufcles of a mixed or 
compounded nature, from the convention of 
many whereof there refulted a new body of 
fuch a texture, as qualified it to affeft: our 
fenfories, and work upon other bodies, after 
fuch a manner as common vitriol is wont to 
do. And indeed in our cafe, not only it 
cannot be made appear, that there is an/ 
fubftantial forrq generated anew, but that 
there is not fo much as an exquifite mixture, 
according to the common notion the fchools 
have of fuch a mixture. For both the ingre
dients retain their nature, (though perhaps 
fomewhat altered,) fo that there is,| as we 
were faying, but a juxta-pofition of the me-- 
talline and faline corpufcles ; only they are 
alfociated fo, as by the manner of their coa
lition to acquire that new texture, which de
nominates the magiftery they compofe, vi
triol. For it is evident, that the faline in
gredient may either totally, or for much the 
greateft part be feparated by diftillation, the 

. metalline remaining behind. Nay, fome of 
the qualities we have been afcribing to our 
vitriol, do fo much depend upon texture, 
that the very beams of the fun (converged) 
will, as I have purpofely tried, very eafily al
ter its colour, as well as fpoil its tranlparency, 
turning it at firft from green to white j and, if 
they be concentred by a good burning-glafs, 
making it change that livery for a deep red.
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IS eafy by filtrating the folution, by evapo
rating the aqueous fuperfiuity of it, and by 
leaving the rell for a competent while in a 
cellar, (or other cold place) to cryftallize ; it 
is eafy, I fay, by this means to obtain a vi
triol of iron ; which agrees with the other vi- 
triol of yitriol-ftones or marchafites, pre
fented us by nature, without the help of any 
other menftruum, than the rain, that falls upon 
them from the clouds, in I know not how 
many qualities, part obvious, and part of them 
occult : as, (of the firft fort) in colour, tranf
parency, brittlenefs, eafinefs of fufion, ftyp- 
tical tafte, reduciblenefs to a red powder by 
calcination, and other qualities morcxobvious 
to be taken notice of; to which may be an
nexed divers qualities of the fecond fort, (I 
mean the more abftrufe ones,) as the power to 
turn in a trice an infufion of galls, made in 
ordinary water, (as alfo to turn a certain clear 
mineral folution, elfewhere mentioned,) into 
an inky colour ; to which, in all probability, 
we may add a faculty of caufing vomits even 
in a fmall dofe, when taken into the ftomach 
of a man, and that remarkable property of 
being endowed with as exaft and curious a 
lhape or figure, as thofe, for which faits have 
been, by modern philofophers efpecially, fo 
much admired. But, that no fcruple might 
arife from hence, that in the 'vitriolum martis 
wont to be made by chymifts, the menftruum, 
that is employed, is the oil of common vitriol, 
which may be fufpedted to have retained the 
nature of the concrete whence it proceeded ; 
and fo this faftitious vitriol may not be barely 
a new produftion, but partly a recorpo- 
rification, as they fpeak, of the vitriolate cor
pufcles contained in the menftruum: to pre
vent this fcruple, I fay, (which yet perhaps 
would not much trouble a confidering chymift) 
I thought fit to employ a quite other men
ftruum, that would not be fufpefted to have 
any thing of vitriol in it. And though aqua 
fortis and fpirit of nitre, however they cor
rode Mars, are unfit for fuch a work ; yet 
having pitched upon fpirit of fait inftead of 
oil of vitriol, and proceeding the fame way, 
that has been already fet down, it anfwered 
our expeftation, and afforded us a good green 
vitriol. Nor will the great difpofition I have 
obferved in this our vitriol to refolve, by the 
moifture of the air, into a liquor, make it 
eflentially differing from other vitriols, fince 
it has been obferved, and particularly by 
Guntherus Belichius more than once, that even 
the common vitriol he ufed in Germany, will 
alfo, though not fo eafily as other faits, run 
(as the chymifts phrafe it) per deliquium. And 
to make the experiment more compleat, 
though we did not find either oil of vitriol, 
or fpirit of fait, good menftruums to make a 
blue venereal vitriol out of copper, (however 
filed or thinly laminated,) and though upon 
more trials than one, it appeared, that aqua 
fortis and fpirit of nitre, which we thought 
fit to fubftitute to the above mentioned li
quors, did indeed make a folution of copper, 
but fo unftuous a one, that it was very hard 
to bring any part of it to drynefs, without
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An D here let me take notice, that 
though the exaft and curious figures, 
in which vitriol and other faits are 

Wont to fhoot, be made arguments of the 
prefence, and great inftances of the plaftick 
fkill of fubftantial forms and feminal pow
ers ; yet, I confefs, I am not fo fully fatisfied 
in this matter, as even the modern philofo
phers appear to be. It is not, that I deny, 
that Plata's excellent faying, o' Seo?,
may be applied to thefe exquifite produfti- 
ons of nature. For though God has thought 
fit to make things corporeal after a much 
more facile and intelligible way, than by the 
intervention of fubftantial forms; and though 
the plaftick power of feeds, which in plants 
and animals I willingly admit, feem not in 
our cafe to be needful ; yet is the divine ar- 
chiteft’s geometry (if I may fo call it) ne- 
vefthelefs to be acknowledged and admired. 
For having been pleafed to make the primary 
and infenfible corpufcles pf faits and metals 
of fuch determinate, curious, and exaft 
Ihapes, that as they happen to be alfociated 
together, they Ihould naturally produce con
cretions ; which, though differingly figured, 
according to the refpeftive natures of their 
ingredients, and the various manners of their 
convening, fliould yet be all of them very 
curious, and feem elaborate in their kinds. 
How little I think is fit to be allowed, that 
the bodies of animals, which confift of fo 
many curioufly framed and wonderfully a- 
dapted organical parts, (and whofe ftrufture 
is a thoufand times more artificial than that 
of faits and ftones, and other minerals,) can 
be reafonably fuppofed to have been produc
ed by chance, or without the guidance of 
an intelligent author of things, I have elfe
where largely declared. But I confefs I look 
upon thefe figures we admire in faks, and in 
fome kinds of ftones, (which I have not been 
incurious to colleft,) as textures fo fimple and 
flight, in comparifon of the bodies of animals, 
and oftentimes in comparifon of fome one or
ganical part, that I think it cannot be in the 
leaft inferred, that becaufe fuch flight figu
rations need not be aferibed to the plaftick 
power of feeds, it is not necelTary, that the 
ftupendous and incomparably more elabo
rate fabrick and ftrufture of animals them
felves fliould be fo. And this premifed, I 
fhall add, that I have been inclined to the 
conjefture about the fliapes of faits, that I late
ly propofed by thefe confiderations.

First, That by abate aflbeiation of me
talline and faline corpufcles, a concrete, as 
finely figured as other vitriols, may be pro
duced, as we have lately feen.

Secondly, Becaufe that the figures of 
thefe faits are not conftantly in all refpefts 
the fame, but may in divers manners be 
fomewhat varied, as they happen to be made 
to fiioot more haftily or more leifurely, and
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as they fhoot in fcanter or fuller proportion 
of liquor. This may be eafily obferved by 
any, that will but with a little attention con
fider the difference, that may be fouhd in vi
triolate cryftals or grains, when quantities 
of them were taken out of the great coolers, 
as they call them, wherein that fait, at the 
works where it is boiled, is wont to be fet to 
flioot. And accordingly where the experi
enced mineralift Agricola defcribes the feve
ral ways of making vitriol in great quantities, 
he does not only more than once call the 
great grains or cryftals, into which it coagu
lates, cubes ; but fpeaking of the manner of 
their concretion about the cords or ropes, 
that are wont (in Germany') to be hanged 
from certain crofs-bars into the vitriolate wa
ter or folution for the vitriol 'to fatten it felf 
to, he compares the concretions indifferently 
to cubes or clufters of grapes: En bis (fays 
he, fpeaking of the crofs-bars) fenden 
lapillis extentee, ad quos humor fpiffus 
refeens denfalur in tranjlucentes atrame 
tor a vel eubos^ velacinos., qui uva fpeci 
runt *. I remember alfo, that having 
years fince a fufpicion, that the reafon 
alkalies, fuch as fait of tartar and pot-alhes, 
are wont to be obtained in the form of white 
powders or calces, might be the way, where
in the water or the lixiviums, that contain 
them, is wont to be drawn off; I fancied, 
that by leaving the faline corpufcles a com
petent quantity of water to fwim in, and al
lowing them leifure for fuch a multitude of 
occurfions, as might fuffice to make them 
hit upon more congruous coalitions than is u- 
fual, I might obtain cryftals of them, as 
well as of other faits: conjefturing this, I 
fay, I caufed fome well purified alkalies dif
folved in clear water to be flowly evaporated, 
till the top was covered with a thin ice-like 
cruft ; then taking care not to break that, 
left they fliould (as in the ordinary way, 
where the water is all forced off,) want a fuf
ficient ftock of liquor, I kept them in a very 
gentle heat for a good while ; and then break
ing the above mentioned ice-like cake, I 
had, as I wilhed, divers figured lumps of 
cryftalline fait Ihot in the water, and tranf
parent almoft like white fugar-candy.

I Likewise remember, that having on fe
veral occafions diftilled a certain quantity of 
oil of vitriol with a ftrong folution of fea- 
falt, till the remaining matter was left dry, 
that faline refidue being diffolved in fair wa
ter, filtered, and gently evaporated, would 
flioot into cryftals, fometimes of one figure, 
fometimes of another, according as the quan
tity or ftrength of the oil of vitriol and o- 
ther fubftances determined. And yet thefe 
cryftals, though fometimes they would flioot 
into prifm-like figures, as roched petre i and 
fometimes into fliapes more like to allom 
or vitriol j nay, though oftentimes the fame 
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captit mortuum diffolved would in the fame 
glals flioot into cryftals, whereof fome 
would be of one lhape, fome of another; 
yet would thefe differing grains or cryftals 
appear for the moft part more exquifitely fi
gured, than oftentimes vitriol does. From 
fpirit of uriAe and fpirit of nitre, when I have 
fuffered them to remain long together before 
coagulation, and freed the mixture from the 
fuperfluous ipoifture very flowly, I have 
fometimes obtained fine long cryftals (fome 
of which I can fliew you) fo fliaped, that 
moft beholders would take them for cry
ftals of lalt-petre. And I have likewife 
tried, that whereas filver is wont to flioot in
to plates exceeding thin, almoft like thole of 
Mofcovia glafsj when I have diffolved a pret
ty quantity of it in aqua fortis or fpirit of 
nitre, and fuffered it to flioot very leifurely, 
I have obtained lunar cryftals, (feveral of 
which I have yet by me,) whofe figure, 
though lb pretty as to have given fome won
der even to an excellent geometrician, is dif
fering enough from thac of the thin plates 
formerly mentioned ; each cryftal being 
compofed of many fmall and finely fliaped 
folids, that ftick fo congruouHy to one ano
ther, as to have one furface, that appeared 
plain enough, common to them all.

Thirdly, That infenfible corpufcles of 
different, but all of them exquifite fliapes, 
and endowed with plain, as well as fmooth 
fides, will conftitute bodies varioufly, but all 
very finely figured ; I have made ufe of fe
veral ways to manifeft. And firft, though 
harts-horn, blood, and urine, being refolved, 
and (as the chymifts fpeak) analyzed by di-^ 
ftillation, may well be fuppofed to have their 
fubftantial forms (if they had any) deftroy
ed by the aftion of the fire; yet in regard the 
faline particles they contain, are endov/ed 
with fuch figures as we have been fpeaking 
of, when in the liquor, that abounds with ei
ther of thefe volatile faits, the diffolved par
ticles do leifurely flioot into cryftals, I have 
divers times obferved in thefe many maffes, 
(fome bigger and fome lefs,) whofe furfaces 
had plains, fome of figures, as to fenfe, ex
actly geometrical, and others very curious 
and plealant. And of thefe finely fliaped 
cryftals of various fizes, I have pretty ftore 
by me. And becaufe, (as it may be pro
bably gathered from the event) the faline 
corpufcles of ftillatitious acid liquors, and 
thofe of many of the bodies they are fitted to 
diflblve, have fuch kind of figures as we 
have been Ipeaking of, when the folutions of 
thefe bodies, upon the recefs of the fuper
fluous moifture, flioot into cryftals; thefe, 
though they will fome times be differing e- 
nough, according to the particular natures of 
the diffolved bodies, and the menftruum, 
yet either the cryftals themfelves, or their 
furfaces, or both, will oftentimes have fine 
and exquifite figures; as I have tried by a 
menftruum, wherewith I was able to diflblve 
fome gems, as alfo with a folution of coral 
made with fpirit of verdigreafe, to omit o- 
ther examples. And for the fame reafon,

Vol. II.
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when I tried, whether the particles of filver^ 
diffolved in aqua fortis, would not, without 
coagulating with the faits, convene, upon 
the account of their own fliapes, into little 
concretions of fmooth and flat furfaces, I 
found, that having (to afford the metalline 
corpufcles fcope to move in) diluted one part 
of the folution with a great many parts of 
diftilled rain-water, (for common water will 
often-times make fuch folutions become white 
or turbid,J a plate of copper being fufpend
ed in the liquor, and fuffered to .lie quiet 
there a while, (for it need not be long) there 
would fettle all about it fwarms of little me
talline and undiaphanous bodies, fliining in 
the water like the fcales of fmall fifhes, but 
formed into little plates extremely thin, with 
furfaces not only flat, but exceeding gloffy : 
and among thofe, divers of the larger were 
prettily figured at the edges. And as for 
gold, its corpufcles are fufficiently difpofed 
to convene with thofe of fit or congruous 
faits into concretions of determinate fliapes, 
as I have found in the cryftals I obtained 
from gold diffolved in aqua regis, and af
ter having been fuffered to lofe its fuperfluous 
moifture, kept in'a cold place ; and not on
ly fo, but alfo when, by a more powerful 
menftruum, I had fubdivided the body of 
gold into fuch minute particles,that they were 
fublimable, (for that I can affure you is pof- 
fible }) thefe volatile particles of gold, with 
the faits, wherewith they were elevated, af
forded me (fometimes) ftore of cryftals, 
which, though not all of them near of the 
fame bignefs, refembled one another in their 
lhape, which was regular enough, and a very 
pretty one. But of this more elfewhere.

4 1 Remember I have alfo Ibng fince 
taken pleafure to diflblve two or more of 
thofe faline bodies, whofe fliapes we know al
ready, in fair water, that by a very gentle 
evaporation I might obtain concretions whole 
fliapes fliould be, though curious, yet differ
ing from the figure of either of the ingredi
ents. But we muft not expeft, that in ajl 
cafes the faits diffolved together fliould be 
totally compounded : for oftentimes th^y are 
of fuch different natures, that one will flioot 
much fooner than another, and then jt fre
quently happens,that a good proportion of that 
will be firft cryftallized in its own fhape ; as 
is conlpicuoufly to be obferved in the refin
ing of that impure petre, (which from the 
country, that affords it ,the purifiers call Bar- 
iary nitre,) from the common fait it abounds 
with : and (alfo) as Agricola obferves *, thac 
in fome cafes, where a vitriolate matter is 
mingled with that, which yields ajiom, thole 
two kinds of faits will flioot feparately in the 
fame large veffel ; (which the trials I have 
made with the compounded folutions of 
thofe two faits do not difcountenance.) Now 
in fuch cafes all, that can be expefted, or 
needs be defired, is, that the remaining part 
of the mixture, or fome portion of it, af
ford cryftals or grains of compounded folid 
figures. Though the Venetian borax, wont 
to be fold in Ihops, be known to be a fafti* 
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tious body, compounded of feveral faits, that 
I lhall not now ftay to enumerate; and 
though, when we buy it, wc ufually find it 
to confift of lumps and grains milhapen e- 
nough, yet when I dilfolved fome of it in a 
good quantity of fair water, and made it co
agulate very leifurely, I had cryftals, upon 
whofe furfaces I could perceive very exqui
fite, and, as to fenfe, regular and geome
trical figures. And one thing I muft not 
here by any means pretermit, which is, that 
though the caput mortuum of common aqua 
fortis confifts of bodies of very differing na
tures, (for fuch are nitre and vitriol,) and 
has been expofed to a great violence of the 
fire ; yet I have fometimes admired the cu- 
rioufnefs of thofe figures, that might be ob
tained barely by frequent folutions and coa
gulations of the faline particles of this caput 
martuum in fair water. But becaufe the glaffes, 
wherein my concretions were made, were too 
little to afford great cryftals, and they ought 
to Ihoot very flowly ; I chofe rather to lhew 
the curious fome large cryftals, which I took 
out of the laboratory of an ingenious perfon, 
who, without minding the figures, had upon 
my recommendation made great quantity of 
that fait in large veffels for a medicine; (it 
being the Panacea duplicata, fo famous in 
Hol ft e in.) For divers of thefe cryftals have 
not only triangles, hexagons', and rhom- 
boides, and other figures exquifitely cut on 
their fmooth and fpecular furfaces, and others, 
bodies of prifmatical lhapes: but fome of 
them are no lefs accurately figured than the 
fineft nitre or vitriol I remember myfelf to 
have obferved, and fome alfo terminate in 
bodies almoft like pyramids, confifting of 
divers triangles, that meet in one vertical 
point, and are no lefs admirably lhaped, than 
the fairer fort of Cornilh diamonds, that have 
been brought me for rarities. Befides the 
producing of faits of new lhapes by com
pounding of faline bodies, I have found it to 
be pradlicable not only in fome grofs, or, as 
they fpeak, corporal faits, fuch as fea-Gif, 
farlt-petre, but alfo in Ibme natural and fome 
chymical faits dilfolved together, and which 
perhaps you will think more confiderable in 
faline fpirits made by diftillation : not that all 
of them are fit for this purpofe, but that I 
have found divers of thole, that work upon 
one another with ebullition, to be fo. For 
in that conflidt the faline corpufcles come to 
be alfociated to one another, and thereby, or 
by their newly acquired figure, whilft their

' coalition lafts, to lofe much of their former
volatility: fo that upon evaporation of the 
fuperfluous liquor, they will not fly as other- 
wife they might, but concoagulate into fine
ly fhaped cryftals, as I have tried, among o- 
ther faline liquors, with fpirit of urine, and 
fpitit of nitre, and with oil of vitriol, and 
fpirit of fermented urine, with fpirit of 
fheep’s blood, and fpirit of fait, and alfo 
with the fpirits of fait and urine ; which laft 
experiment I the rather mention, becaufe it 
lhews, by the difference of the cryftals, af
forded by thofe two liquors from the cryftals

refulting from one of them, namely, the fpirit 
of urine, (or, if you pieale, the volatile fait 
wherewith it abounds,) concoagulated with- a 
fit dofe of oil of vitriol, how much thofe 
compounded emergent figures depend upon 
the more fimple figures of the faline cor
pufcles, that happen to convehe into thole 
new concretes. For the fpirit of urine, fa* 
tiated with fpirit of fait, and both very gent
ly, and not too far evaporated,, often afford
ed me cryftals, that differed exceedingly in 
lhape from thofe, which I obtained from the 
fame fpirit of urine, fadated either with oil 
of vitriol, or with fpirit of nitre. For, (to 
add that upon the by,) that fait, compound* 
ed of the two fpirits of urine and of common 
fait, is wont to be very prettily figured, con
fifting of one long beam as it were, whence, 
on both fides ilfue out far Ihorter cryftals, 
fometimes perpendicular to that,’and paral
lel to one another like the teeth in a comb, 
and fometimes fo inclining as to make the 
whole appear almoft like a feather; 
the more remarkable, becaufe I hav 
years ago) obferved, that common f 
niack, that is made of urine and 
fait, both crude, with a proportion 
will, if warily diffolved and coa 
Ihoot into cryftals of the like lhapie 
far the unknown figure of a fait may pof
fibly (for I fear it will not eafily) be guefled 
at by that of the figure, which it makes with 
fome other fait, whofe figure is already 
known, I leave to geometricians to confider; 
having, I fear, infifted too long on this fub
jeft already. But yet I muft add one parti
cular more, which will as well illuftrate and 
confirm much of what has been faid above 
touching the origination of vitriol, as lhew, 
that the fliape of vitriol depends upon the 
texture of the bodies whereof it is compoed.

Fourthly, then, when I confidered, 
that (as I formerly noted) vitriol being but 
a magiftery, made by the concoagulation of 
the corpufcles of a dilfolved metal with thofe 
of the menftruum, the magifteries of other 
metals might, without inconvenjence, be ad
ded, as other vitriolate concretes, to the 
green, the blue, and white vitriol, that are 
without fcruple referred to the fame fpecies: 
and when I confidered, that oil of vitriol was> 
not a fit menftruum to diflblve divers of the 
metals, nor even all thofe, that it will corrode, 
and that the like unfitnefs alfo is to be 
found in fcommon Ipirit of fait ; I pitched 
upon aqua fortis, or fpirit of nitre, as that 
menftruum, which was likelieft to afford va
riety of vitriols. And accordingly I found, 
that befides the lovely vitriol of copper for
merly mentioned, that liquor would with 
quickfilver afford one fort of cryftals, with 
filver another, and with lead a third ; all 
which cryftals of vitriol, as they differed 
from each other in other qualities, (upon 
which fcore you will find this experiment 
elfewhere mentioned,) fo they did very ma
nifeftly and confiderably differ in lhape ; the, 
cryftals of filver Ihooting in exceeding thin 
plates, and thofe of lead and quickfilver ob* 
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tainihg figures, though differing enough from 
each other, yet of a far greater depth and 
thicknefs, and lets remote from the figure of 
Common vitriol dr fea-falt: and yet all thele 
vitriols, efpecially that of crude lead, when 
it was happily made, had lhapes curious and 
elaborate, as well as thofe we admire in com- 
rnon vitriol or fea-falt.

If then thefe curious lhapes, which are be
lieved to bo of the admirableft effefts, and 
of the ftrongeft proofs of fubftantial forms, 
fnay be the refults of texture; and if art can 
produce vitriol itfelf as well as nature, why 
tnfty we not think, that in ordinary phaeno
mena, that have much lefs of wonder, re
courfe is wont to be had to fubftantial forms 
without any neceffity ? (matter, and a con
vention of accidents being able to ferve the 
turn without them 5) and why Ihould we wil
fully exclude thofe produftions of the fire, 
Uherein the chymift is but a fervant of na
ture, from the number of natural bodies ? 
And indeed, fince there is no certain dia- 
gnoftick agreed on, whereby to difcriminate 
natural and faftitious bodies, and conftitute 
tbe fpecies of both ; I fee not, why we may 
not draw arguments from the qualities and 
operations of feveral of thofe, that are called 
faftitious, to lhew how much may be aferibed 
to, and performed by the mechanical cha- 
rafterization, or ftamp of matter ; of which 
we have a noble inftance in gun-powder, 
wherein, by a bare comminution and blend
ing the ingredients, nitre, charcoal, and 
brimftone, which have only a new, and that 
an exceeding flight contexture, each retain
ing its own nature, in the mixture, fo that 
there is no colour afforded to the pretence of 
a fubftantial form ; there is produced a new 
body, whofe operations are more powerful 
and prodigious than thofe of almoft any bo
dy of nature’s own compounding. And 
though glafs be but an artificial concrete, yet, 
befides that it is a very noble and ufeful one, 
nature herfelf has produced very few, if e-. 
nough to make up a number more lafting 
and more unalterable. And indeed divers 
of thofe faftitious bodies, that chymiftry is 
able to afford us, are endowed with more 
various and more noble qualities than many 
of thofe, that are unqueftionably natural. 
And if we admit thefe produftions into the 
number of natural bodies, they will afford 
us a multitude of inftances, to lhew, that 
bodies may acquire many and noble qualities, 
barely by having mechanical affeftions intro
duced by outward agents into the matter, or 
deftroyed there. As, though glafs be fuch a 
noble body, as we have lately taken notice 
of, yet fince its fufibility, tranfparency, and 
brittlenefs, that are its only conftituent attri
butes, we can in left than an hour (or perhaps 
half that time,) turn an opacous body into 
tranfparent glafs, without the addition of any 
Other vifible body, by a change of texture 
made in the fame matter, and by another 
Change of texture, made without addition.
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as formerly, we can in a trice reduce glafs 
into, or obtain from it, a body not glaffy, 
but opacous, and otherwife of a very differ
ing nature, as it had been before. And here 
let me add what may not a little conduce to 
our prefent defign, that even thofe, that em
brace Arifiotle*s principles, do unawares con- 
feft, that a flight change of texture, without 
the introduftion of a fubftantial form, may 
not only make a fpecifical difference betwixt 
bodies, but fo vaft a one, that they lhall 
have differing genius’s, and may (as the 
chymifts fpeak) belong to different king
doms. For coral, to pafs by all other plants 
of that kind, that may be mentioned to the 
fame purpofe, whilft it grows in the bottom 
of the fea, is a real plant, and feveral times 
(which fuffices for my prefent fcope) hath 
been there found by an acquaintance of mine, 
as well as by other enquirers, foft and tender 
like another plant: nay, I elfewhere * bring 
very good and recent authority to prove, 
that it is oftentimes found very fucculent, and 
does propagate its fpecies as well as other 
Ihrubs; and yet coral, being gathered and 
removed into the ^ir by the recefs of its foul, 
no new lapidifick form being fo much as 
pretended to, turns into a concretion, that is 
by many eminent writers and others reckoned 
among lapideous ones ; as indeed coral does 
not burn like wood, nor obey diftillation like 
it ; and not only its calx is very differing 
from the afhes of vegetables, and is totally 
foluble in divers acid liquors, and even fpirit 
of vinegar, but the uncalcined coral itfelf 
will be eafily corroded by good vinegar, af
ter the fame manner as I have feen lapis Jlel- 
laris^t and other unqueftionably mineral 
ftones diffolved, fome by that liquor, and 
fome by the fpirit of it. A much ftranger 
thing may be feen in the Eaft-India ifland of 
Sombrero., not very far from Sumatra, if we 
may believe our countryman Sir ‘James Lan- 
eafier, who relates it as an eye-witnefs, for 
which reafon, and for the ftrangeneft of the 
thing, I fhall add the ftory in his own words. 
Here (f fays he, fpeaking of the coaft of Som
brero} we found upon the fand, by the fea-fide, 
a fmall twig growing up to a young tree j and 
offering to pluck up the fame, it Jbrunk down 
into the ground, and finketh, unlefs you hold 
very hard. And being plucked up, a great 
worm is the root of it; and look bow the tree 
groweth in greatnefs, the worm diminifieth. 
Now as foon as tbe worm is wholly turned into 
the tree, it rooteth in the ground, and fo 
groweth to be great. Ibis transformation was 
one of the greatefi wonders I faw in all my 
travels. This tree being plucked up a little, 
the leaves /tripped off, and tbe peel, by that 
time it was dry, turned into a hard fione, 
much like to white coral. So that (concludes 
he) this worm was twice transformed into dif
ferent natures: ef thefe we gathered, and 
brought home many. The indultrious Pifo, in 
his excellent hiftory of Brafil, vouches a mul
titude of witnefles (not having opportunity

to
♦ Tn the Eflays about things fuppofed to be fpontaneoufly generated, 
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to be one himfelf) for the ordinary transfor
mation of a fort of animals (not much unlike 
graflioppers) into vegetables, at a certain fea
fon of the • year.

But fince I fet down this relation of Sir 
John Lancafter, I have met with another, 

.whofe ftrangenefs may much countenance it, 
in a fmall trad newly publilhed by a Jefuit, 
F. Michael Boym, whom a good critick much 
commended to me. For this author doth, as 
an eye-witnefs, affirm, that which is little 
lefs to my prefent purpofe : j" fe vis, tir. 
i,. e. I faw in a fmall frejh-water and fial- 
low lake of the Hainan (which belongs 
to China) crabs or craw-fijhes, which, as foon 
as they were drawn out of the water, did in a 
moment lofe both life and motion, and became 
petrified, though nothing appeared to be change 
ed either in the external or internal figure of 
their bodies. What he further adds of thefe 
filhes, is but of their virtues in phyfick, which 
not concerning our fubjed, I fhall, Pyro
philus, willingly pretermit it and even, 
as to our countryman’s relation, hoping, by 
means of an ingenious correfpondent in the 
Eaft Indies, to receive a further information 
about the ftrange plant he mentions, I fhall 
at prefent urge only what has been taken 
notice of concerning coral, to countenance 
the obfervation, for whofe fake thefe nar-

ratives have been alledged. And fo likewifo 
as to what I was faying of glafs and gun
powder, our receiving of thofe, and the ge
nerality of faditious bodies, into the catalogue 
of natural bodies, is not (which I formerly 
alfo intimated) neceffary to my prefent argu
ment : whereto it is fufficient, thatf vitriol is 
granted on all hands to be a natural body, 
though it be alfo producible by art. And al
fo to the argument it affords us, we might 
add that memorable experiment delivered by 
Helmont, of turning oil of vitriol into allom, 
by the odour (as he Calls it) of mercury, if, 
however it be not defpicable, we had found 
it fit to be relied on. But referving an ac
count of that for another place, we fhall fub- 
ftitute the inftance prefented us by our au
thor, about the produdion of falt-petre : for 
if, having diffolved pot-afhes in fair water, 
you coagulate the filtrated folution into a 
white fait, and on that pour fpirit of nitre, 
till they will not hifs any longer; there will 
fhoot, when the fuperfluous water is evapo
rated, cryftals, that proclaim their nitrous 
nature by their prifmatical (or at leaft prifm- 
like) fhape, their eafy fufion, their accenfion, 
and deflagration, and other qualities, partly 
mentioned by our author, and partly difco- 
verable by a little curiofity in making trials.

IL E XPERIMENTAL ATTEMPTS about the 
REDINTEGRATION of Bodies.

The former of thofe two arguments^ 
Pyrophilus, by which I propofed to 
confirm the origin of forms, was, 

as you may remember, grounded upon the 
manner, by which fuch a convention of ac
cidents, as deferves to pals for a form, may 
be produced : and that having been hitherto 
profecuted, it now remains, that we proceed 
to the fecond argument, drawn not (as the 
former) from the firft produdion, but from 
the reprodudion of a phyfical body. And 
though both thefe arguments are valid, yet 
if this latter could, in fpite of the diffi
culties intervening in making of the experi
ments, that. belong to it, be as clearly made 
out as the former, you would, I fuppofe, 
like it much the better of the two. For if 
we could reproduce a body, which has been 
deprived of its fubftantial form, you would, 
I prefume, think it highly probable, if not 
more than probable, that (to borrow our au
thor’s expreffion) that, which is commonly 
called the form of a concrete, which gives it 
its being and denomination, and from whence 
all its qualities are in the vulgar philofophy, 
by I know not what inexplicable ways, fup
pofed to flow, may be in fome bodies but a

charafterization or modification of the mat
ter they confift of; whofe parts, by being 
fo and fo difpofed in relation to each other, 
conftitute fuch a determinate kind of body, 
endowed with fuch and fuch properties: 
whereas if the fime parts were otherwife dif
pofed, they would conftitute other bodies, of 
very differing natures from that of the con
crete, whofe parts they formerly were, and 
which may again refult or be produced after 
its diffipation, and feeming deftrudion, by 
the reunion of the fame component particles, 
affociated according to their former difpofi
tion.

But though it were not impoffible to 
make an Adequate redintegration of a chymi- 
cally analyzed body, becaufe fome of thedif- 
fipated parts will either efcape through the 
jundures of the veffels, (though diligently 
clofed) or, if they be very fubtile, will fly 
away upon the disjoining of the veffels, or 
will irrecoverably ftick to the infide of them : 
yet I fee not why fuch a reprod udion, as is 
very poffible to be effeded, may not fuffice 
td manifeft what we intend to make out by 
it. For even in fuch experiments it appears, 
that when the form of a natural body is abo- 

lifhed,
, * The paflage, which is long, I do not here tranfcribe, having had occafion to do it elfewhere. It is extant, 

lib. 5. cap, 21. and at the clofe of his narrative he fubjoins, Hon tjl, quod quifquam dt veritatt dubitet, cum infnitos 
tejies habeat Braflia, i^c.
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the Redintegration of Bodies. 
hffied, and its parts violently fcattered, by 
the bare re-union of fome parts after the for
mer manner, the very fame matter the de
ftroyed was before made of,i may, without 
addition of other bodies, be brought again to 
conftitute^a body of the like nature with the 
former, though not of equal bulk. And in
deed the experiment recorded by our author 
about the reprodudlion of falt-petre, as it is 
the beft ssid fuccefsfulleft I have ever been 
able to make upon bodies, that require a 
ftrong heat to diffipate them ; fo I hope it 
will fuffice to give you thole thoughts about 
ffiis matter, that the author defigned in al
ledging it -, and therefore, though having 
premifed thus much, I ffiall proceed to ac
quaint you with the fuccefs of fome attempts 
he intimates (in thac eflay) his intention of 
making for the redintegration of fome bo
dies i yet doing it out of fome hiftorical 
notes, I find among my loofe papers, that, 
which I at prefent pretend to, is but partly 
to lhew you the difficulty of fuch attempts, 
which, fince our author’s effay was commu
nicated, have been reprefented (I fear^ by con- 
jefture only) as very eafy to be accurately e- 
nough done ; and partly becaufe our author 
does not, without reafon, intimate the ufei 
fulnefs of redintegrations, in cafe they can be 
effeifted i and does not caufelefly intimate, 
that fuch atteffipts, though they ffiould not 
perfeftly fucceed, may increafe the number 
of noble and aftive bodies, and confequently 
the inventory of mankind’s goods.

Upon fuch confiderations we attempted 
the diffipation and rc-union of the parts of 
common amber, and though chymifts, for 
fear of breaking their veffels, are wont, when 
they commit it to diftillation, to add to it a 
eapul mortuum (as they fpeak) of find, brick,
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All thofe parts of the amber, being put to
gether into a glafs body, with a blind head 
luted to ir, were placed in fand, to be incor
porated by a gentle heat: but whilft I ftept 
afide to receive a vifit,. the fire having been 
increafed without my knowledge, the fumes 
aftended fo copioufly, that they lifted up the 
veffel out of the fand, whereupon falling 
againft the fide of the furnace, it broke at 
the top, but being feafonably called, we 
faved all but the fumes, and the remaining 
matter looks not unlike tar, and. with the 
leaft heat niay be poured out like a liquor, 
fticking, even when it is cold, to the fingers. 
Yet this opened body doth not eafily commu
nicate fo much as a tinfture to fpirit of wine, 
which therefore feems fomewhat ftrange, bp- 
caufe another time pVefuniing, that this Would 
be a good way to obtain a folution of fome of 
the refinous parts of amber, we did by pour
ing fpirit of wine, that (though reftified) was 
not of the very beft, upon the re-united parts 
of amber, lightly digefted into a mafs, eafily 
obtain a clear yellow folution, very differ
ing from the tinfture of amber, and abound
ing (as I found by trial) in the diffolved fub
ftance of the amber: but in oil of turpentine 
we have, in a fhort time, diffolved it into a 
blood-red balfam, which may be of good ufe 
(at leaft) to chirurgeons. And having again 
made the former experiment with more wari- 
nefs than before, we had the like fijccefs in 
our diftillation, but the re-united parts of the 
amber being fet to digeft in a large bolt-head, 
the liquor, that was drawn off, did in a few 
hours, from its own caput mortuum, extraft 
a blood-red tinfture, or elfe made a folution 
of fome part of it, whereby it obtained a 
very deep red ; but having been, by inter
vening accidents, hindered from finiffiing 

Cfr. (in whofe room we fometimes chufe to the experiment, we miffed the fatisfaftion of 
fubftitute beaten glafs which hinders them 
to judge of and employ the remanence of the 
amber, after the diftillation is finiffied s yet 
we fuppofed, and found, that if the retort 
were not too much filled* and if the fire were 
flowly and warily enough adminiftred, the 
addition of any other body would be need- 
lefs; .Wherefore, having put into a glafs re
tort four or five ounces of amber, and admi- 
rdftred a gentle and gradual heat, we obferv
ed the amber to melt and bubble, (which we 
therefore mention, becaufe ingenious men 
have lately queftioned, whether it can be 
melted,) and having ended the operation, 
and fever’d the veffels, we found, that there 
was come over in the form, partly of oil, 
partly of fpirit and phlegm, and partly of 
volatile fait, near half the weight of the

■ concrete : and having broken the retort, we 
found in the bottom of it a cake of coal-black 
matter, than whofe upper furface I fcarce re
member to have feen in my whole life any 
thing more exquifitely poliffied i infomuch, 
that, notwithftanding the colour, as long as I 
kept it, it was fit to fqrvefor a looking-glafs: 
and this fmooth mafs being broken, (for it 
was exceeding brittle,) the larger fragments 
of it appeared adorned with an excellent luftre.

Vol. II.

knowing to what it may be brought at laft.
And as for what our author tells us of 

this defign to attempt the redintegration of vi
triol, turpentine, and fome other concretes, 
wherein it feemed not unprafticable, he found 
in it more difficulty than every one would ex- 
pedt. For the bodies^ on which fuch experi
ments are likelieft to fucceed, feem to be al
lum, fea-falt, and vitriol. And as for al
lum, he found it a troublefome work to take 
(as a Spagyrift would fpeak) the principles 
of it afunder, in regard, that it is inconve
nient to diffil it with a caput tnortuum^ (as 
chymifts call any fixed additarqent) left that 
ffiould hinder the defired redintegration of 
the diffipated parts. And when he diftilled it 
by itfelf, without any fuch additament, he 
found, that with a moderate heat the allum 
would fcarce part with any thing but its 
phlegm J and if he urged it with a ftrong fire, 
he found ic would fo fwell, as to endanger 
the breaking of the retort, or threaten the 
boiling over into the receiver. (Yet having 
once been able very warily to abftraft as 
much phlegm and fpirit, as I conveniently 
could, from a parcel of roch allum, and hav
ing poured it back upon that pulverized ca^ 
put mortuuwt and left the vclfel long in a 
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the way to a coalition ; for having let the 
bafon alone for four or five months longer, 
the matter appeared crufted over, partly with 
very elevated faline protuberances, partly 
with leffer parcels, and partly alfo with con
fiderable broad cakes of vitriol, fqme of a- 
bove half an inch in breadth, and proportion^ 
abdly long: and indeed the whole furface was 
fo oddly diverfified, that I cannot count the 
trouble thefe trials have put me to, mifpent. 
Another time, in a more flender and narrow
mouthed glals, I poured back upon the 
put mortuum of vitriol the liquors, I had by 
violence of the fire forced from it; fo that 
the liquid part did fwim a pretty height above 
the red calx, and remained a while limpid and 
colourlels: but the veffel having flood for 
fome time unftopped in a window, the liquor 
after a while acquired by degrees a very deep 
vitriolate colour, and not long after there ap
peared, at the bottom, and on the top of the 
calx, many fair and exquifitely figured grains 
of vitriol, which covered the furface of the 
calx, and the longer the Veffel continued in
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quiet place, I found, that the corpufcles of 
the liquor, having had time, after a multi
tude of occurfions, to accommodate and re
unite themfelves to the more fixed parts of 
the concrete, did, by that affociation (or dif- 
folution) recompofe, at'the top 'of the pow
der, many cryftalline grains of finely fi
gured fait, which increafing with time, 
made me hope, that, at the length, the whole 
or the greateft part would be reduced into al
lum, .which yet a mifchance, that robbed me 
of the glafs, hindered me to fee. So like
wife of fea-falt, if it be diftilled, as it is u- 
fual, with thrice its weight of burned clay, 
or beaten brick, it will prove inconvenient 
in reference to its redintegration : and if it be 
diftilled alone, it is apt to be fluxed by the 
heat of the fire, and whilft it remains in fu
fion, will fcarce yield any fpirit at all. And 
as for vitriol, though the redintegration of it 
might feem to be lefs hopeful than that of the 
other faits, in regard that it confifts, not only 
of a faline, but of a metalline body, whence 
it may be fuppofed to be of a more intricate 
and elaborate texture; yet becaufe there needs the window, the deeper did this change, 
no caput mortuum in the diftillation of it, we ' 
did, to purfue our author’s intimated defigns, 
make two or three attempts upon it, and feem
ed to mifs of our aim, rather upon the ac
count of accidental hindrances, than of any 
infuperable difficulty in the thing itfelf. For 
once we, with a ftrong fire, drew off from 
a parcel of common blue vitriol the phlegm 
and fpirit, and fome quantity of the heavy 
oil, (as chymifts abufively call it:) thefe li
quors, as they came over without feparation, 
we divided into feveral parts, and the remain
ing very red caput mortuum into as many. One 
of thefe parcels of liquor we poured over 
night upon its correfpondent portion of the 
newly mentioned red powder. But having 
left it in a window, and the night proving 
very bitter, in the morning I found the glafs 
cracked in many places, by the violence of 
the froft, and the liquor feemed to have been 
foaked up by the powder, and to have very 
much fwelled it. This mixture then I took 
out, and placing it in an open-mouthed glafs 
in a window, I found, after a while, divers 
grains of pure vitriol upon the other matter, 
and fome little fwellings, not unlike thofe we 
fhall prefently have occafion to fpeak of. I 
took likewife a much larger parcel of the fore
mentioned liquor, and its correfpondent pro
portion of caput mortuum; and having leifurely 
mixed them in a large glafs bafon, I obtained 
divers phsenomena, that belong not to this 
place, but may be met with where they will 
more properly fall in. In this bafon (which 
I laid in the window, and kept from agita
tion,) I perceived, after a while, the liquor 
to acquire a bluifb tindlure, and after ten or 
twelve weeks, I found the mixture dry, (for 
it feems it was too much expofed to the air ;) 
but the furface of it adorned in divers places 
with grains of vitriol very curioufly figured.

And befides thefe, there were ftore of pro
tuberances, which confifted of abundance of 
fmall vitriolate particles, which feemed in

made upon the upper part of the powder, 
feem to penetrate-: fo that I began to hope, 
that, in procefs of time, almoft (if not more 
than almoft) the whole mixture would be re
duced to perfect vitriol. But an accident 
robbed me of my glafs, before 1 could fee 
the utmoft of the event.

And, on this occafion, I muft not preter
mit an odd experiment I lately made, though 
I dare not undertake to make it again. I elfcr 
where relate, how I digefted, for divers 
weeks, a quantity of powdered antimony, 
with a greater weight by half of oil of vitriol ; 
and how having at length committed this mix
ture to diftillation, and thereby obtained, 
befides a little liquor, a pretty quantity of 
combuftible antimonjal, or antimonio-vitrio- 
late fulphur •, there remained, in the bottom 
of the retort, a fomewhat light and very fri
able caput mortuum, all the upper part of 
which was at leaft as white as common wood- 
aflies, and the reft looked like a cinder. 
And now I muft tell you, what became of this 
caput mortuum, whereof I there make no fur
ther mention. Wc could not well forefee 
what could be made of it, but very probable 
it was, that it would afford us fome new dis
covery, by being expofed to the fire, in re
gard of the copious fulphur, whereof it feem- 
cd to have been deprived ; provided it were 
urged in clofe veffels, where nothing could 
be loft. Whereupon committing it to a naked 
fire in a fmall glafs retort, well coated and 
accommodated with a receiver, we kept it 
there many hours, and dt length fevering the 
veffels, we found (which need not be won
dered at) no antimonial quickfilver, and 
mweh lefs of fulphur fublimed than we ex- 
pefted: wherefore greedily haftening to the 
caput mortuum, we found it fluxed in to a mafs, 
covered with a thin cake of glafs, whofe 
fragments being held againft the light, were 
not all coloured, as antimonial glals is wont 
to be, but were as colourlefs as common white 

glafs.
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ftiriat that enoble the darker body, be 
much more elaborate, and therefore more un- 
ealy to be. reftored, than that of many other 
concretes.

Bu T among all my trials about the redinte
gration of bodies, that, which feemed to fuc
ceed beft, was made upon turpentine: for 
having taken fome ounces of this, very pure 
and good, and put it into a glafs retort, I 
diftilled fo long with a very gentle fire, till I 
had ftparated it into a good quantity of very 
clear liquor, and a caput mortuum very dry and' 
brittle \ then breaking the retort, I powder
ed the caput mortuum^ which, when it was 
taken out, was exceeding fleek, and tranfpa
rent enough, and very red, but being pow
dered, appeared of a pure yellow colour. 
This powder I carefully mixed with the li
quor, that had been diftilled from it, which 
immediately diffolved part of it into a deep 
red balfam ; but by further digeftion, in a 
large glafs exquifitely ftopt, that colour began 
to grow fainter, though the remaining part 
of the powder, (except a very little, propor
tionable to fb much of the liquor, as may b^ 
fuppofed to have been wafted by evaporation 
and transfufion out of one veffel into another,) 
be perfeftly diffolved, and fo well reunited to 
the more fugitive parts of the concrete, that 
there is fcarce any, that by the fmell, or tafte, 
or confiftence, would take it for other than 
good and laudable turpentine.

glafs. The lump above mentioned being 
broken^ was found, fomewhat to our wonder, 
to be perfect black antimony, adorned with 
long Ihining ftreaks, as common antimony 
is wont to be ; only this antimony fcemed to 
have been ailittle refined by the lequeftration 
of its unneceflary fulphur i which ingredi- 
eht ftems by this experiment, as well as by 
fome other obfervations of ours, to be more 
copious in fome particular parcels of that 
mineral, than is ab/blutely requifite to the 
conftitution of antimony. Though in our 
cafe it may be fufpeded, that the reduftion 
of part of the mafs to a colourlefs glafs was 
an effeft of the abftnce of fo much of the 
fulphur, and might in part make the remain
ing mals fome amehds for it. What we fur
ther did with this new or reproduced concrete, 
is not proper to be here told you: only for 
your fatisfaftion we have kept a lump of it, 

. that you may with us take notice of what
Ibme philofophers would call the mindfulnefs 
of nature •, which, when a body was deprived 
of a not inconfiderable portion of its chief 
ingredient, and had all its other parts diflipat- 
ed and fhufHed, and difcoloured, fo as not to 
be knowable, was able to rally thofe fcattered 
and difguifed parts, and marfhal or dif- 
pofe them into a body of the former con- 
fiftence, colour, though (which is not 
here to be overlooked) the contexture of an
timony, by reafon of the copious Ihining
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EXP E R I M E N T S,
A N D

TOUCHING THE

Origin of QUALITIES and FORMS.
The Historical PARTi

SECTION I.

Containing the obfervations.

IN the foregoing notes I have endeavoured 
with as much clearnefs as the difficulty of 
the fubjed and the brevity I waS confined 

to permitted, to give a fcheme or fummary 
of the principles of the corpufcularian philo
fophy, as I apprehended them, by way of a 
fhort introdudion to it, at leaft as far as I 
judged neceffary for the better underftanding 
of what is contained in our notes and experi
ments, concerning the produdions and changes 
of particular qualities. But though, I hope, 
I have not fo affeded brevity as to fall into ob- 
fcurity, yet fince thefe principles are built upon 
the phaenomena of nature, and devifed in order 
to the explication of them, I know not what I 
can do more proper to recommend them, than 
to fubjoin fome fuch natural phaenomena, as 
either induce me to take up fuch notions, or 
which I was direded to find out by the notions 
I had embraced. And fince I appeal to th? 
teftimony of nature to verify the dodrine I have 
been propofing about the origin and produc
tion of qualities, (for that of forms will feqliire 
a diftind difcourfe ;) I think it very proper to 
fet down fome obfervations of what nature 
doeSi without being over-ruled by the pow
er and fkill of man, as well as fome experi- 
rrients, wherein nature is guided, and as it 
were maftered by art, that fo fhe may be 
made to atteft the truth of our dodrine, as 
well when fhe difclofes her felf Freely, and, 
if I may fo fpeak, of her own accord, as when 
fhe is as if were cited to make her depofitions 
by the induftry of man. The obfervations 
will be but the more fuitable to our defign 
for being common and familiar as to the phas- 
nomena, though perhaps new enough as to the 
application to our purpofe. And as for the 
experiments, becaufe thofe, that belong' more 
immediately to this or that particular quality, 
may be met with in the notes, that treat of it, 
1 thought it not amifs, that the experiments 
fhould be both few in number, and yet fo preg
nant, that every one of them fhould afford fuch 
differingphrenomena, as may make it applica
ble to more than one quality.

L
The obfervation I will begin with fhall 

be fetched from what happens in the hatching 
of an egg. For as familiar and obvious a 

5

thing as It is, (efpecially after what the learn
ed Fabricus ab A'l^apendente, and a recenter 
anatomift have delivered about them,) that 
there is a great change made in the fubftance 
of the egg, when it is by incubation turned into 
a chick ; yet, as far as I know, this change 
hath not been taken notice of for the fame pur
pofe, to which I am about to apply it.

I Consider then, that in a prolific egg (for 
inftance, that of a hen,) as well the liquor of 
the yolk, as that of the white is a fubftance, 
as to fenfe, fimilar. For upon the fame ac
count, that anatomifts and phyficians call feve
ral parts of the human body, as bones, mem
branes, fimilar, that is fuch, as that eve
ry fenfible part of it hath the fame nature or 
denomination with the whole, as fevery fplin- 
ter of bonQ is bone, as every fhred of fkin is 
fkin.

And though I find by diftilling the yolks 
and whites they feem to be difiimilar bodies, 
in regard that the white of an egg (for ex
ample) will afford fubftances of a very differ
ing nature, as phlegm, fait, oil, and earth; yet 
(not now to examine, whether, or how farthefe 
may be efteemed productions of the fire, that 
are rather obtained from the white of the eggj 
than were prae-exiftent in it; not to mention 
this, I fay,) it doth not appear by diftillation, 
that the white of an egg is other than a fi
milar body in the fenfe above delivered. For 
it would be hard to prove, that one part of 
the white of an egg will not be made to 
yield the fame differing fubftances by diftil
lation, that any other part does; and bones 
themfelves, and other hard parts of a human 
body, that are confefTedly fimilar, may by dif
tillation be made to afford fait, and phlegm, 
and ipirit, and oil, and earth, as well as the 
white of an egg.

This being thus fettledin the firft placCj 
we may in the next confider, that by beating the 
white of an egg well with a whifk, you may re
duce it from a fomewhat tenacious, into a 
fluid body, though this produdion of a liquor 
be, as we elfewhere noted, effeded by a divul- 
fion, agitation, fs’r. of the parts ; that is, in a 
word, by a mechanical change of the texture 
of the body.

In the third place I confider, that, according 
to the exadeft obfervations of modern anato
mifts, which our own qbfervatiohs do not con- 
tradid, the rudiments of the chick, lodged

ill .

    
 



hardnefs, flexibility, fpringinefs, toiighnefs, 
unfitneis to be diflblved in cold water, and Ic- 
veral others. To which mdy probably be 
added.

Thirdly, fome occult properties, as phy
ficians obferve, that fome birds, as young 
fwallows, young magpyes afford fpecifick or at 
leaft noble medicines in the falling-fickneft, 
hyfterical fits, and divers other diftempers.

Fourthly, I very well forelee it may be 
objeifted, that the chick with all its parts is not 
a mechanically contrived engine, but falhioned 
out of matter by the Ibul of the bird, lodged 
chiefly in the cicatricula, which by its plaftick 
power fafhions the obfequious matter, and be
comes the archited; of its own manfion. But 
not here to examine, whether any animal, ex
cept man, be other than a curious engine, I an
fwer, that this objedion invalidates not what I 
intend to prove from the alledged example. 
For let the plaftick principle be what it will, yet 
ftill, being a phyfical agent, it muft ad after a 
phyfical manner j and having no other matter 
to work upon but the white of the egg, it can 
work upon that matter but as phyfical agents, 
and confequently can but divide the matter in
to minute parts of feveral fizes and lhapes, and 
by local motion varioufly context them, accor
ding to the exigency of the animal to be pro
duced, though from lb many various textures 
of the produced parts there muft naturally e- 
merge fuch differences of colours, taftes, and 
confiftencies, and other qualities, as we have 
been taking notice of. I'hat, which we are 
here to confider, is not what is the agent or 
efficient in thele produdions, bur what is done 
to the matter to effed them. And though 
fome birds by an inbred flcill do very artifici
ally build their curious nefts, yet cannot na
ture, that teaches them, enable them to do 
any more than feled the materials of their 
nefts, and by local motion divide, tranfporr, 
and conned them after a certain manner. And 
when man himfelf, whois undoubtedly an intel
ligent agent, is to frame a building or an en
gine, he may indeed, by the help ofrealbn and 
art, contrive his materials curioufly and fkil- 
fully but ftill all he can do, is but to move, 
divide, tranfpofe, and context the feveral parts, 
into which he is able to reduce the matter af- 
figned him.

Nor need we imagine, that the foul of that 
hen, which having firft produced the egg, does 
after a while fit on it, hath any peculiar effici
ency in hatching of a chick; for 4he egg will 
be well hatched by another hen, though that, 
which laid it, be dead. And, which is more, we 
are alTured by the teftimony of very good au
thors, as well as of recent travellers, that in 
fome places, efpecially in there needs
no bird at all to the prodmftion of a chick out 
of an egg, fince they hatch multitudes of eggs 
by the regulated heat of ovens or dunghils. 
And indeed, that there is a motion or agitation 
of the parts of the egg by the external heat, 
whereby it is hatched, is evident of it felf, and 
not (as far as I know) denied by any ; and that 
alfo the white fubftance is abfumed, and contex- 
ed or contrived into the body of the chick, and 
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in the cicatricula or white fpcck upon the 
coat of the yolk, is nouriftied, till it have ob
tained to be a great chick, only by the white 
of the egg; the yolk being by the providence 
of nature referved as a more ftrong and folid 
aliment, till the chick have abfumed the white, 
and be thereby grown great and ftrong enough 
to digeft the yolk : and in effe<ft you may fee 
the chick fiimillied not only withall the necef
fary, but divers other parrs, as head, wings, 
legs, and beak, and claxvs, whilft the yolk 
feems yet as it were untouched. But whether 
this obfervation about the entirenefs of the 
yolk be precifely true, is not much material to 
our prefent purpole, nor would I be thought 
to build much upon it ; fince the yolk itfelf, 
efpecially at that time, is wont to be fluid e- 
nough, and to be a liquor perhaps no lefs lb 
than the white was, and that is enough for my 
prefent purpofe.

For in the laft place I confider, that the 
nutritive liquor of an egg, which is in itfelf a 
body fo very foft, that by a little agitation it 
may be made fluid, and is readily enough dif- 
folvable in common cold water; this very fub
ftance, I fay, being brooded on by the hen, will 
within two or three weeks be tranfmuted into a 
chick, furnilhed with organical parts, as eyes, 
ears, wings, legs, Cifr. of a very differing fa
brick, and with a good number of fimilar ones, 
as bones, cartilages, ligaments, tendons, mem
branes, 13c. which differ very much in texture 
from one another j befides the liquors, as 
blood, chyle, gall, (3c. contained in the folid 
parts. So that here we have out of the white 
of an egg, which is a fubftance fimilar, infi- 
pid, foft, (not to call it fluid,) diaphanous, 
colourlefs, and readily diflbluble in cold water; 
out of this fubftance, I fay, we have, by the new 
and various contrivement of the fmall parts it 
confifted of, an animal, fome of whofe parts are 
not tranfparent, but opacous j fome of them 
red, as the blood ; fome yellow or greenifh, 
as the gall j fome white, as the brain ; fome 
fluid, as the blood, and other juices ; fome 
confiftent, as the bones, flefh, and other ftable 
parts of the body; fome folid and frangible, 
as the bones; others tough and flexible, as the 
ligaments ; others foft and loofely coherent, as 
the marrow ; fome without fprings, as many 
of the parts ; fome with fprings, as the fea
thers; fome apt to mingle readily with cold 
water, as the blood, the gall; fome not to be 
Jo diffolved in it, as the bones, the claws, and 
the feathers; fome well tafted, as the flefh and 
blood ; fome very ill tafted, as the gall -, (for 
that I have purpofely and particularly obferv
ed.) In a word, we have here produced out 
of fuch an uniform matter as the white of an

. .. -
First, new kind of qualities, as (befides 

opacity) colours, (whereof a fingle feather will 
fometimes afford us variety,) odours, taftes, 
and heat in the heart and blood of the chick, 
hardnefs, fmoothnefs, roughnefs, (3c.

Secondly, divers other qualities, that are 
wont to be diftinguifhed from fenfible ones, as 

' fluidity (in the blood and aqueous humour of 
the eye,) confiftency in the griftles, flefh, (3c.

Vol. If.
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its feveral parts, is manifeft to fenfe ; efpecially 
if one hath the curiofity to obferve the pto- 
grefs of the chick’s formation and increment. 
But as it is evident, that thefe two things, the 
Jiibftance of the white, and the local motion, 
wherein the external heat neceffary to incuba
tion puts its parts, do eminently concur to 
the produdion of the chick, fo that- the for
mative power (whatever that be) doth any 
more than guide thefe motions, and thereby af- 
fociate the fitted particles of ma tter after the 
manner requifite to conftitute a chick, is that, 
which I think will not eafily be evinced. And 
I might, to what I faid of the egg, add feve- 
ral things touching the generation of viviparous 
animals, which the learned Fabricius ab Aqua- 
fendente^ as well as feme of the ancient philo- 
Ibphers, would have to be generated from an 
iraperfed kind of eggs: but I take the eggs of 
birds to be much fitter to inftance in, becaufe 
they are things, that we have more at command, 
and wherewith we can conveniently make more 
trials and obfervations; and elpecially becaufe 
in perfeft eggs the matter to be tranfmuted is 
more clofely locked up-, and being kept from 
any vifible fupply of matter, confined to be 
wrought upon by the external heat, and by its 
own vital principle within.

II.
Water being generally efteemed an ele

mentary body, and being at leaft far more ho- 
mogeneous than bodies here below are wont to 
be, it may make very much for our prefent pur
pofe to lhew, that water itfelf, that is fluid, 
taftelefs, inodorous, diaphanous, colourlefs, vo
latile, fife, may, by a differing texture of its 
parts, be brought to conftitute bodies of attri
butes very diftant from thefe. This I thought 

ht be done, by nourilhing vegetables with 
fitnple water. For in cafe I could do fo, all 
or the greateft part of that, which would ac
crue to the vegetable thus nourilhed would 
appear to have been materially but water, with 
what exotick quality foever it may afterwards, 
when tranfmuted, be endowed.

• The ingenious Helmont indeed mentions an 
experiment fomewhat of this nature, though 
not to the fame purpofe, which he made by 
planting a branch of willow, into a pot full of 
earth, and obferving the increafe of weight 
he obtained after divers years, though he fed 
the plant but with rain-water. And fome 
learned modern naturalifts have conjeftured at 
the eafy tranfmutablenefs of water, by what hap
pens in gardens and orchards, where the fame 
Ihowers or rain after a long drought makes a 
great number of differing plants to flourifli. But 
though thefe things be worthy of-their authors, 
yet I thought they would not be fo fit for my 
purpofe, becaufe it may be fpecioufly enough 
objefted, that the rain-water does not make 
thefe plants thrive and flourifli, by immediate
ly affording them the aliments they aflimilate 
into their own fubftance, but by proving .a 
vehicle, that diffolves the faline, and other ali
mental fubftances of the earth, and dilutes both 

-them and the nutritive juice, which, in a part of 
-the plant it felf, it may find too much thickned

Confiderations and^xperbnents touching
by the drought or heat of the ambient air, ahd 
by this means it contributes to the nouriflimenl 
of the plant, though it felf be infenfibly after
wards exhaled into vapours. And indeed ex
perience fliews us, that feveral plants, that 
thrive not well without rain-water, are not yet 
nouriflied by it alone, fince when torn in the 
field, and fruit-trees in orchards, have confumed 
the faline and fulphureous juices of the earth, 
they will not profper there, how much rain 
foever falls upon the land, till the ground by 
diHig or otherwife be fupplied again with fuch 
affimilable juices. Wherefore I rather chofe 
to attempt the making of plants grow in phials 
filled with water, not only to prevent the fore
mentioned objeftion, and alfo to make the 
experiment lefs tedious, but that I might have 
the pleafure of feeing the progrefs .of nature 
in the tranfmutation of water; and my obfer
vations of thiskind as novelties, unmentioned 
by any other writer, I lhewed divers ingeni
ous friends, who having better opportunities 
than I of ftaying in one place, have attempt
ed the like, and made fuccefsful trials, which I 
fuppofe will not be concealed from the publick. 
Qf my obfervations about things of this kind, 
I can at prefent find but few among my Ad-, 
verfartay but in them I find enough for my 
prefent turn. For they and my memory in
form me, that vinca pervinca, raphanus aqua-, 
ticus, Ipearmint, and even ranunculus it -felf, 
did grow and profper very well in phials filled 
with fair water, by whofe necks the leaves were 
fupported, and the plant kept from finking: 
fome of thefe were only cuttings without roots, 
diverfe of them were left in the water all the 
autumn, and great part of the winter, and at 
the end of January were taken out verdant and 
with fair roots, which they had Ihot in. the 
water. And befides I find, that particularly a 
branch or fprig of raphanus aquaticus was kept 
full nine months, and during that time wither
ed not the whole winter, and was taken out of 
the water with many fibrous roots, and fome 
green buds, and an increafe of weight j and that 
aftump ofranunculusdidfo profper in the water, 
that tn a month’s time it had attained to a pretty 
deal more than double the weight it had, when 
it was put in. And the next note, which I find 
concerning thefe plants, informs me, that the 
above mentioned crow’s-foot being taken out 
again at fix months after it was put in, weigh
ed a drachm and a half wanting a grain and a 
half, that is, fomewhat above thrice as much as 
it did at fitft. This laft circumftance (of the 
increafe of weight) I therefore thought fit par
ticularly to make trial of, and fet down upon 
this account among others, that having doubt, 
ed the roots and leaves, that feemed produced 
out of the water, might really be fo by an ob- 
longation and an expanfion of the plants, (as I 
have purpofely tried, that an onion weighed 
and laid up in the fpring, though after Ibme 
weeks keeping in the air it fliot blades, where
of one was five inches long, inftead of in
corporating the air or terreftrial effluviums 
with itfelf, and confequently thereby grpwing 
heavier, had loft nine grains of its, former 
weight j) it might by this circumftance appear, 
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that there taay be a real aflimilation and tranf- 
mutation of water into the fubftance of the 
vegetable, as I elfewhere alfo lhew by other 
proofs. For this being made our, from thence 
J infer, that the fame corpufcles, which, con
vening together after one manner, compofe 
that fluid, modorous, colourlefs, and infipid 
body of water, being contexted after other 
manners, may conftitute differing concretes, 
which may,have firmnefs, opacity, odours, 
fmells, taftes, colours, and feveral other mani
feft qualities, and that too very different from 
one another. And befides all this, thefe dif- 
tindf portions of tranfmuted water may have 
many other qualities, without excepting thofe, 
that are wont to be called fpecific or occult; 
witnels the feveral medicinal virtues attributed 
by authors to fpearmint, and to periwinkle, 
to majorane, and to raphanus aquaticus. And 
as for ranunculus^ thac plant being reckoned 
among poifonous ones, and among thofe, that 
raife blifters, it will be eafily granted, that it 
hath, as other poifons, an occult deleterial 
faculty ; and indeed it fomewhat deferves our 
wonder, that fo infipid and innocent a thing as 
fair water, Ihould be capable of being turned 
into a fubftance of fuch a piercing and cauftic 
nature, as by contaift: to raife blifters on a hu
man body. And yet perhaps that is no lefs 
ftrange, which we elfewhere relate, that a plant 
confifting chiefly of tranfmuted water, did 
by diftillation afford us a true oil, that would 
not mingle with water, and confequently was 
eafily convertible into fire. But whether or no 
this experiment, or any fuch like, prove, that 
almoft all things may be made of all things, 
not immediately, but by intervention of fuccef- 
five changes and dilpofitions, is a queftion, to 
which we elfewhere lay fomething, but are not 
willing in this place to fay any thing. And if 
if it l^ here objefted, that the folid fubftance, 
that accrues to a plant rooted in Water, pro
ceeds not at all from the water itfelf, but from 
the nitrous, fat, and earthy fubftances, that 
may be prefumed to abound even in common 
water; not here to repeat what I elfewhere fey 
about this objection, I lhall at prefenc reply, 
that though as to divers plants, that flourifli af
ter rain, I am apt to think, as I intimated a- 
bove, that they may in part be nourilhed aS 
well by the faline, and earthy fubftances, to 
which the rain ufually proves a vehicle, as by _
the rain itfelf yet as to what the objedlion that in one part of a branch conftitutes (for in
holds forth about the plants, that grow not in* 
the ground, but in glaffes filled with water, it 
Ihould not be barely laid, but proved; which 
he will not perhaps think eafy to be done, that 
confiders how vaft a quantity of fair water is 
requifite to be exhaled away, to obtain aS 
much as one ounce of dry refidence, whether 
feline or earthy.
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many naturalifts ate not wont much to marvel, 
when they fee a tree bear a fruit, that is four or 
bitter, becaufe they prefume, that nature hath 
in the root of the tree culled our fuch parts of 
the alimental juice of the earth, as being made 
to convene into one fruit, are fit to make it of 
fuch a quality. But it is worth obferving for our 
prefent purpofe, what happens both in ordi
nary graftings, and elpecially in that kind of in- 
lition (taking the word in a large fenfe) which 
is commonly called inoculation. For though 
we may prefume, that the root of a white
thorn (for inftance) may eledively actraft its 
aliment from the earth, and choofe that, which 
is fitteft to produce the ignoble fruit, that is 
proper for that plant ; yet we cannot reafon- 
ably fuppofe, that it Ihould, in its attraftion of 
aliment, have any defign of providing an ap
propriate nutriment for a pear: and yet the 
known experience of gardeners, and our own 
obfervations manifeft, that thecyons of a pear
tree will take very well upon a white-thorn- 
ftocki and bring forth a well-tafted fruit, very 
differing in many qualities from that of the 
white-thorn. I have alfo learned from thole 
that are expert, that though apples and pears^ 
being but vulgar fruit, are feldom propagated 
but by grafting ; yet they may be propagated 
likewife by inoculation, (which feems to be 
but a kind of grafting with a bud.) Now in 
the inoculations, that are made upon fruit-trees, 
it is very obfervable, and may much counte
nance what we are endeavouring to prove, that 
a little vegetable bud, (that is no feed properly 
fo called) not fo big oftentimes as a pea, Ihould 
be able lb to tranfmute all the lap that arrives 
at it, that though this lap be already in the 
root, and in its paffage upwards determined by 
nature’s intention, as men are wont to fpeak, 
to the produftion of the fruit, that is natural to 
the ftock ; yet this fap Ihould by fo fmall a ve
getable fubftance as a bud, (whether by the 
help of fome peculiar kind of ftrainer, or by 
the operation of Ibme powerful ferment lodged 
in it, or by both thefe,- or Ibme other caufe) 
be fo far changed and over-ruled, as to confti
tute a fruit quite otherwife qualified than that, 
which is the genuine produdtion of the tree, 
and which is adtually produced by thofe other 
portions of the like lap, which happened to 
nourilh the prolific buds, that are the gepuine 
offspring of the ftock; lb that the famb fap,-

in.
That a plant growing in the earth doth 

by the faculties of its vegetative foul attradf the 
juices of the earth, that are within its reach, 
and feleding thofe parrs, that are congruous to 
ifs nature, refufe che reft, is the general opinion 

’ of philofophers and phyficians : and therefore

ftance) a clufter of haws, in another part of 
the fame branch may conftitute a pear. And 
that which' is further remarkable to our pre
fent purpofe, is, that not only the fruits made 
of the fame fap do often differ from one ano
ther in fhape, bignefs, colour, odour, tafte, 
and other obvious qualities, as well as occult 
ones : blit that though the fap itfelf be (often
times) a waterifh and almoft infipid liquor, 
that appears to fenfe homogeneous enough, and 
even by diftillation affords very little befides 
phlegm ; yet this fap is not only convertible 
by buds of feveral natures into differing fruits, 
but in one and the fame fruit the tranfmuted fap 
fhall, by differing textures, be made to exhibit 
very differing and fometimes contrary qualities.

As

    
 



500 Confiikration^ and Rxperbnents touching
As when (for inftance} a peach-bud does not 
only change the fap, that comes to it into a fruit, 
very differing from that, which the ftock natu
rally produceth, but in the Ikin of the peach 
it muft be red, in the kernel white, and in 
other parts, of other colours the fiefir of it 
muft be fragrant, the ftone inodorous, the flefli 
foft and yielding, the ftone very hard and brit
tle, the meat pleafantly tafted, the kernel bit
ter ; not to mention, that peach-bloftbms, 
though produced alfo by the bud, are of a co
lour and texture very differing from that of the 
fruit, and are ennobled with an occult quality, 
which the fruit hath not, I mean, a purgative 
virtue : fo that from inoculations we may 
learn, that a phlegmatic liquor, that feems ho
mogeneous enough, and but very llenderly 
provided with other manifeft qualities than 
common water, may, by being varioully con- 
texted by the buds of trees, be tranfmuted in
to bodies endowed with new and various confi
derable feents, colours, taftes, folidity, medi
cinal virtues, and divers other qualities mani-

' fell and occult.
If it be here faid, that thefe qualities are tbe 

produftions of the plaftic power refiding in pro
lific buds, which indeed (to me) feem to be but 
very minute boughs j I lhall return the fame 
anfwer, that I did to the like objeftion, when it 
was propofed in the firft obfervation.

Hitherto I have only argued from vulgar 
inoculations, but there may be others, as well 
more confiderable, as lefs ordinary ; and I re
member I have feen a tree, whereof, though 
the ftock was of one fort of good fruit, there 
were three more and differing kinds of ftone- 
fruit, that had been made to take by inocula
tion, and two of thofe inoculated boughs had 
aftually fruit on them ; and the third, though 
it had as yet no fruit, becaufe the feafon fdr 
that fort of plants to bear was not yet come,, 
yet the Ihoot was fo flourilhing, that we con
cluded, that the bloflbms would in due time be 
fucceeded by fruit. And fince I have been 
fpeaking of the differing qualities of the parts 
of the fame fruit, I am content to add two 
things : the one, that Garcias ab Norio, a claf- 
fic author, (and phyfician to the Indian vice
roy) affirms * with fome folemnity, (as won
dering that a learned man fhould write other- 
wife) that though the fruit we call caffia fiftula 
be very commonly ufed, both here and in tbe 
Indies, as a purging medicine, yet the feeds of 
this folutive caffia are aftringent. The other, 
that of late years there have been often brought 
into England from the Caribbe iflands certain 
kernels of a fruit, which thofe, that have feen it 
grow, liken to a white pear-plumb; thefe are fo 
ftrongly purgative and alfo emetic, that the in
genious Mr. Lygon -t tells us, that five of them 
wrought with him a dozen times upwards, and 
above twenty downwards •, and yet the fame 
author alTures us, (which is likewife here a re
ceived tradition among them that are curious of 
this fruit,) that in the kernel, in the parting of 
it into halves, (as when our hazle-nuts in Eng~ 
land part in the middle longways) you fhall

* jIrmnM. yili.lli, I. cap. 29. de CaJJia fiitiCiva. 
j" Lygon’/ Hiftory «/Bai-b.idos67, 68.

4: See yicholaos Monard:} under the tide, {rnrretrlcec.

find a thin film, which looks of a faint carna
tion, (which colour is eafily enough difcerned, 
the relt of the kernel being perfectly white,) 
and that taking out the film, you may eat the 
nut fately, without feeling any operation at all, 
and it is as fweet as a Jordan almond. [A 
learned man, that p radii fed phyfic fn j^srica^ 
being inquired of by me concerning the truth 
of this relation, anfwered, that though he had 
divers times given thofe nuts as (^athartic re
medies, yet he had not that curiofity to take 
out the films, finding it the univerfal belief, 
that the purgative faculty confifted therein.} 
And I remember, that the famous 4: Monardes 
doth fomewhat countenance this tradition, 
where, fpeaking of another purging fruit, that, 
alfo comes from America^ (from Cartagensy 
and Noinbre de Dios'} he takes notice, that thefe 
purging beans (which are like ours, but fmall- 
cr) have a thin Ikin, that divides them through 
the middle, which muft (together with the ex-- 
ternal rind) be caft away, elfe they will work 
fo violently both upwards and downwards, as 
to bring the taker into hazard of his life r 
whereas he commends thefe beans, rightly pre
pared, not only as a pleafant medicine, that 
doth without trouble purge both choler, 
phlegm, and grofs humours, for which it is 
celebrated among the Indians.

To thefe ftories of our countrymen and Mo~ 
nardeSy 1 lhall fubjoin another, which I find re
lated by that great rambler about the world, 
Vincent le Blanch, who giving us an account of 
a public garden, which he vifited in Africa, in 
the territories of the Lord of Cafima, not far 
from the borders of Nubia, which he repre
fents as the curioufeft garden he law in all the 
Eaft, he mentions this among other rarities :. - - - -
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There were (fays he) other forts of fruit, 
which I never faw but there, and one among 
the reft, leaved like a fyeamore, with fruit 
like the golden apple, but no gall more bit
ter, and within five kernels, as big 
monds, the juice whereof is fweet as fu 
betwixt the fhell and the nut there gr 
thick fkin of a carnation colour, which 
before they be thoroughly ripe, they pr 
with date vinegar, and make an exc 
fweatmeat, which they prefent to the kingas 
a great curiofity.*

IV.
The fourth and laft oblervation I fhall at 

prefent mention, is afforded me by the confi
deration of rotten cheefe. For if we take no
tice of the difference betwixt two parts of the 
fame cheefe, whereof the one continues found 
by preftrving its texture, and the other hath 
fuffered that inipairing alteration of texture we 
call rottennefs we may often fee a manifeft 
and notable change in the feveral portions of a 
body, that was before fimilar. For the rotten 
part will differ from tbe found in its colour, 
which will be fometimes livid, but moft com
monly betwixt green and blue 1 and its odour, 
which will be both ftrong and offenfive •, and 
its tafte, which will be very piquant, and to 
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fome men much morepleafant than before, but 
to moft men odious j and in divers other qua
lities, as particularly its conliftence, it will be 
much lefs folid and more friable than before ; 
and if with a good microfcope we look upon 
the moulded parts of many cheefes, we fhall 
-quickly difcover therein, fome fwarms of little

the Origin o/*Qualities and Forms. joi
animals, (the mites) furnilhed with variety of 
parts of differing fizes, lhapes, textures, ^c. 
and defcry a yet greater diverfity, both as to 
manifeft qualities (nor probably is it inferiour as 
to occult ones) betwixt the mouldy part of the 
cheefe and the untainted, than the unaffifted 
eye could otherwife have difeovered.

Advertisements about the Enfuing Section II. o
divers chymifts to learn and relifh the notions 
of the corpufcular philofophy, and divers 
eminent embracers of that to endeavour to il- 
luftrate and promote the new philofophy, by 
addiding themfelves to the experiments, and 
perufing the books of chymifts. And I ac
knowledge, it is not unwelcome to me to have 
been (in fome little meafure) inftrumental to 
make the corpufcularian philofophy, affifted 
by chymiftry, preferred to that, which has fo 
long obtained in the fchools. For (not here 
to confider, which I elfewhere do, how great 
an advantage that philofophy hath of this, by 
having an advantage of it in point of clearnels) 
though divers learned and worthy men, that 
knew no better principles, have, in cultivating 
the Peripatetick ones, abundantly exercifed and 
dilplayed their own wit; yet I fear they have 
very little, if at all, improved their reader’s in
tellect, or enriched it with any true or ufeful 
knowledge of nature ; but have rather taught 
him .to admire their fubtlety, than-underftand 
hers. For to afcribe all particular phenomena, 
that feem any thing difficult, (for abundance 
arc not thought fo, that are fo,} to fubftantial 
forms, and but nominally underftood quali
ties, is fo general and eafy a way of refolving 
difficulties, that it allows naturalifts, without 
difparagement, to be very carelefs and lazy, if 
it do not make them fo; as in effeft we may 
fee, that in about two .thoufand years fince 
Arifiotle'i time, the adorers of his phyficks, 
at leaft by virtue of his peculiar principles, 
feem to have done little more than wrangle, 
without clearing up (that I know of) any my- 
ftery of nature, or producing any ufeful or noble* 
experiment ; whereas the cultivators of the 
particularian philofophy, being obliged by the 
nature of their hypothefis, and their way of rea
foning, to give the particular accounts and ex
plications of particular phtenomena of nature, 
are alfo obliged, not only to know the general 
laws and courfe of nature, but to inquire into 
the particular ftrufture of the bodies they are 
converfant with, as that, wherein, for the moft 
part, their power of afting and difpofition to be 
afted on does depend. And in order to this, 
fuch inquirers muft take notice of abundance 
of minute circumftances j and to avoid miftak- 
ing the caufes of fome of them, muft often 
make and vary experiments } by which means 
nature comes to be much more diligently and 
induftrioufiy ftudied, and innumerable parti
culars are difeovered and obferved, which in 
the lazy Ariftotelian way of philofophizing 
would not be heeded. But to return to that
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f H ^HE author would not have the rea- 
S der think, that the following experi- 

ments are the foie ones, that he could 
have fet down to the fame purpofe with them. 
For they are not the only, that he had aftually 
laid afide for this occafion, till judging theen- 
fuirig ones fufficient for his prefent fcope, he 
thought it fitter to referve others for thofe 
notes about the produftion of particular qua
lities, to which they feemed properly to be
long. Perhaps alfo it will be requifite for me 
(becaufe fome readers may think the omiffion 
a little ftrange) to excufe my having left divers 
particulars unmentioned in more than one of 
the enfuing experiments. And I confels, that 
I might eafily enough both have taken notice 
of more circumftances in them, and made far 
more reflexions on them, if I would have ex
patiated on the leveral experiments, according 
to the direftions delivered in other * papers. 
But though there, where it was my defign to 
give employment to the curiofity and diligence 
of as many votaries to nature, as (for want of 
better inftruftions) had a mind to be fo fet 
on work, it was fit the propofed method 
ffiould be fuitable j yet here, where I deliver 
experiments not fo much as part of natural 
hiftory, as inftances to confirm the hypothefes 
and difcourles they are annexed to, it leem- 
.cd needlefs and improper (if not impertinent) 
to fet down circumftances, cautions, inferences, 
hints, applications, and other particulars, that 
had no tendency to the fcope, for which the 
experiments were alledged.

And as for the kind of experiments here 
made choice of, I have the lefs fcrupled to 
pitch upon chymical experiments rather than 
.others on this occafion; not only becaufc of 
thofe advantages, which I have afcribed to fuch 
experiments in the latter part of the j" preface 
to my Specimens, but becaufe I have been en
couraged by the fuccefs of the attempt made in 
thofe difcourfes. For as new as it was, when I 
made it four or five years ago, and as unufual 
a thing as it could feem to divers Atomifts and 
Cartefians, that I ffiould take upon me to con
firm and ilhiftrate tho notions of the Particu
larian philofophy (if I may fo call it) by the 
help of an art, which many were pleafed to 
think cultivated but by illiterate operatoi's or 
whimfical fanaticks in philofophy, and ufeful 
only to make medicines or difguife metals: yet 
thefe endeavours of ours met with much left 
oppofition, than new attempts are moft com
monly fain to ftruggle with. And in fo ffiort 
a time I have had the happinefs.to engage both

Vol. II.
• Containing fome advices and direftions for the writing of an experimental natural hiftory
+ The preface here mentioned, is that premifed to the traft intitled,—-Sow# Sfeeimm of an attempt'to make 
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Confiderations and Experiments touching
feives would not be now divulged, if I would 
have been ruled by the diffuafions of fuch, as 
would have nothing of chymical made com
mon, which they think confiderable.) But 
things of greater value in themfelves, and of 
noble ufe in phyfick, may be lefs fit for our 
prefent purpofe, (which is not to ithpart medi
cinal, or alchymiftical proceffes, but illuftrate 
philofophical notions,) than fuch experiments 
as thefe.; which, befides that they contain va
riety of phaenomena, do not (for the moft part) 
require either much time, or much charge, or 
much fkill.

502
decade of inftances, to which thefe advertife- 
ments are premifed ; I hope I need not make 
an apology for making choice rather of chy
mical experiments, than others, in the fecond 
and concluding fedion of the hiftorical part of 
the prefent treatife. ‘ But though I prefer that 
kind of inftances, yet I would not be thought 
to overvalue them in their kind, or to deny, that 
fome artifts may (for aught I know) be found, 
to whofe chymical arcana thefe experiments may 
be little better than trifles. Nor perhaps are 
thefe the confiderableft, that I my felf could ea
fily have communicated ; (though thefe tiiern-

SECTION II.

Containing the Experiments.
Experiment I.

Take good and clear oil of vitriol, and 
caft into it a convenient quantity of 

good camphire grofly beaten; let it float there 
a while, and, without the help of external 
heat, it will infcnfibly be refolved into a liquor, 
which, from time to time, as it comes to be pro
duced, you may, by lhaking the glafs, mingle 
with the oil of vitriol; whereunto you may 
by this means impart firft a fine yellow, and 
then a colour, which though it be not a true 
red, will be of kin to it, and fo very deep, as 
to make the very mixture almoft quite opa
cous. When all the camphire is perfedly dif
folved by incorporating with the menftruum, if 
you hit upon good ingredients, and upon a 
right proportion, (for a flight miftake in 
either of them may make this part of the ex
periment mifearry) you may probably obtain 
fuch a mixture, as I have more than once had ; 
namely, fuch a one, as not only to me, whofe 
fenfe of fmelling is none of the dulleft, but 
alfo to others, that knew not of the experi
ment, feemed not at all to have an odour 
of the camphire. But if into this liquor you 
pour a due quantity of fair water, you will 
fee (perhaps not without delight) that, in a 
trice, the liquor will become pale, almoft as 
at the firft, and the camphire, that lay con
cealed in the pores of the menftruum, will im
mediately difclofe itfelf, and immerge in its 
own nature and priftine form of white float
ing and combuftible camphire, which will fill 
not the phial only, but the neighbouring part 
of the air with its ftrong and diffufive odour.

Now the phtenomena of this experiment 
may, befides the ufes we elfewhere make of 
it, afford us feveral particulars pertinent to 
our prefent purpofe.

I. For (firft) we fee a lighter and confif
tent body brought by a comminution into 
particles of a certain figure, to be kept fwim
ming and mixed with a liquor, on which it 
floated before, and which is, by great odds, 
heavier than itfelf: fo that as by the folution 
of gold in aqua regis it appears, that the pon- 
deroufeft of bodies, if it be reduced to parts 
minute enough, may be kept from finking in a 
liquor much lighter than itfelf; fo this experi
ment of ours manifefts, what I know not whe-

ther hitherto men have proved, that the cor
pufcles of lighter bodies may be kept from 
emerging to the top of a much heavier li
quor. Which inftance being added to that of 
the gold, may teach us, that when bodies are 
reduced to very minute parts, we muft as well 
confider their particular texture, as rhe receiv
ed rules of the hydroftaticks, in determining 
whether they will fink, or float, or fwim.

II. This experiment alfo lhews, that feve
ral colours, and even a very deep one, may 
foon be produced by a white body and a 
clear liquor, and that without the intervention 
of fire or any external heat.

III. And that yet this colour may, almoft 
in the twinkling of an eye, be deftroyed, and 
as it were annihilated ; and the latitant white
nefs, as many would call it, may be as fudden
ly reftored by the addition of nothing but 
fair water, which has no colour of its own; 
upon whofe account it might be furmifed to be 
contrary to the perilhing colour, or to heigh
ten the other into a predominacy : nor does 
the water take into it felf either the colour it 
deftroyed, or that it reftores. For

IV. The more than femi-opacity of the
tion of camphire and oil of vitriol does pre 
ly vanilh; and that menftruuqi, with the wa 
make up (as foon as the camphorate corpu 
come to be afloat) one tranfparent and colour
lefs liquor.

V. And *tis worth noting, that upon the 
mixture of a liquor, which makes the fluid 
much lighter, (for fo water is in refpedl of 
vitriol) a body is made to emerge, that did 
not fo, when the fluid was much heavier. 
This experiment may ferve to countenance 
what we elfewhere argue againft the Ichools, 
touching the controverfy about million. For 
whereas though fome of them dilTent, yet moft 
of them maintain, that the elements always 
lofe their forms in the mixed bodies they 
conftitute: and though, if they had deXterouf- 
ly propofed their opinion, and limited their af- 
fertions to fome cafes, perhaps the dodrine 
might be tolerated yet fince they are wont 
to propofe it crudely and univerfally, I canqpt^ 
but take notice, how little it is favoured by Kris 
experiment; wherein even a mixed body (fo^ 
fuch is camphire) doth in a further million re-*
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liquor unfurnilhed with fome of them-, where
as when the camphirate corpufcles had leifure 
to emerge, as they foon did, they floated in 
the form of a white pouder or froth at the 
top of the liquor, leaving all the reft as clear 
and colourlefs as the common water.

But we have not yet mentioned all the ufe 
we defigned to make of our mixture j for by 
profecuting the experiment a little further, 
we made it afford us fome new phenomena.

VIII. For having kept the mixture in a 
moderately warm place, (which circumftance 
had perhaps no influence on the fuccels,) and 
having diftilled it out of a glafs retort, the 
event anfwered our expeftation, and the liquor, 
that came over, had a feent j which, though 
very ftrong, was quite differing both from that

tain its form and nature, and may be immedi
ately fo divorced from the body, to which it 
■was united, as to turn, in a trice, to the mani
feft exercife of its former qualities. And this 
experiment being the eafieft inftance I have 
devifed of the prefervation of a body, when 
it ftems t3 be deftroyed, and of the recovery 
of a body to its former conditions, I defire it 
may be taken notice of, as an inftance I fhall, 
after have occafion to have recourfe to and 
make ufe of.

VI. But the notableft thing in the expe
riment is, that odours fhould depend fo much 
upon texture that one of the fubtleft and 
ftrongeft-fcented drugs, that the Eaft it felf, or 
indeed the world affords us, fhould fo foon 
quite loft its odour, by being mixed with a _ _
body, that has fcarce, if at all, any fenfible of the mixture, and that of the camphire ; and 
odour of its own 5 and this, while the cam
phorate corpufcles furvive undeftroyed in a 
liquor, from whence one would think, that 
lefs fubtile and fugitive bodies than they fhould 
eafily exhale,

VII. Nor is it much lefs confiderable, that 
fo ftrong and piercing a feent as that of cam
phire Ihould be, in a moment, produced in 
a mixture, wherein none of it could be perceiv
ed before, by fuch a liquor as water, that is 
quite devoid of any odour of its own ; which 
fo eafy and fudden reftauration of the cam
phire to its native feent, as well as other quali
ties, by fo languid a liquor as common water, 
doth likewife argue, that the union or texture 
of the two ingredients, the camphire and the 
oil of vitriol, was but very flight, upon which 
neverthelefs a great alteration in point of quali
ties depended. And to confirm, that divers 
of the preceding phaenomena depend upon the 
particular texture of the liquors imployed to 
exhibit them, I lhall add, that if inftead of oil 
of vitriol you caft the concrete into wcll-de- 
phlegmed fpirit of nitre, you will obtain no 
red nor dark, but a tranfparent and colourlefs 
folution. And when to the above mentioned 
red mixture I put, inftead of fair water, about 
two or three parts of duely reftified fpirit of 
wine, there would enfue no fuch changes, as 
thofe formerly recited ; but the fpirit of wine, 
that diffolved the concrete,'when it was by it 
felf, without lofing its diaphaneity, or acquir
ing any colour, did, when it diffolved the 
mixture, diffolve it with its new adventitious 
colour, looking like a grofs red wine, fome
what turbid,- or not yet well freed from its 
lees: fo that this colour appeared to refide in 
the mixture as fuch, fince neither of the two 
ingredients dilfolved in, or mingled with the 
fpirit of wine, would have afforded that colour, 
or indeed any other. But if to this liquor, 
that looked like troubled wine, we poured a 
large proportion of fair water, the rednefs 
would immediately vanilh, and the whole 
would, as to ftnfe, become white throughout: 
I fay, as to fenfe, becaufe the whitenefs did 
not indeed appertain properly, to the whole 
mixture, but to a huge multitude of little 
corpufcles of the revived concrete, whereof 
fome or other, which at firft fwam confuftd- 
ly to and fro, left no fenfible portion of the

in the remaining body, though the liquor and 
the camphire it confifted of, were either both 
tranfparent, or the one tranfparent as a li
quor, and the other white, as tranfparent 
colourlefs bodies are wont to be made by con
tufion : yet the remaining mafs, which amount
ed to a good part of the mixture, was not 
only opacous, but as black as coal, in fome 
places looking juft like polifhed jet ; which 
is the more confiderable, becaufe, that though 
vegetable fubftances, that are not fluid, are 
wont to acquire a blacknefs from the fire, yet 
neither do liquors, that have already been dif
tilled, obtain that colour upon rediftillation ; 
neither have we, upon trial purpofely made, 
found, that camphire, expofed to fire in a re
tort, fitted with a receiver, (which was the cafe 
of the prefent experiment) would at all acquire 
a jetty colour, but would either totally afeend 
white, or afford flares and a caput mortuum 
(as a vulgar chymift would call the remains) 
of the fame colour, both in refpeft of one ano
ther, and in refpeft of the camphire.

IX. And our experiment afforded this no
table phenomenon, that though oil of vitriol 
be a diftilled liquor, and though camphire 
be fo very fugitive a fubftance, that being left 
in the air it wiil of itfelf fly all away, and 
therefore phyficians and druggifts prefcribe the 
keeping it in linfeeds or millium, or other con
venient bodies, to hinder its avolation ; yet, by 
our experiment, its fugacity is fo reftrained, 
that not only the caput mortuum^ newly menti
oned, endured a good fire in the retort, before 
it was reduced to that pitchy fubftance we 
were lately mentioning ; but having taken fome 
of that fubftance out of the retort, and ordered 
it by a careful workman to be kept in a clofely 
covered crucible during Ibme time in the fire, 
when it was brought me back, after the poC 
had been kept red-hot above half an hour, there 
remained a good quantity of the matter, brittle, 
without any fmell of camphire, and as black as 
ordinary charcoal: Ib much do the fixity and 
volatility of bodies depend upon texture.

Experiment II.

A Mong thofe experiments of mine. Pyro- 
philus, which tend to manifeft, that new 

qualities may be produced in bodies, as the 
effefts of new textures j I remember, fome years 

ago,

    
 



Confiderations and Experifnents touching
The fuccefs of this operation was as follows,

1. There came little or no liquor at all over 
into the receiver, but the neck and upper part 
of the retort were candied on the infide, by rea
fon of the copious fublimat e adhering to them, 
which fublimate weighed above ten ounces : in 
the retort we found aboirt two <s,unces and 
a quarter'of running "mercury, which had been 
fuffered to revive by the acid lalts, which cor
roding the copper, forfook the quickfilver, 
whereto they had been in the fublifnate united.

2. Upon tbe increafe of the fire there was 
plainly heard a noife, made by the melting 
matter in the retort, not unlike that of a boil
ing pot, or of vitriol, when, being committed 
to a calcining fire, it is firft brought to flow. 
And this noife we found to be a more con- 
ftant circumftance of this experiment, than the 
revivification of part of the mercury contained 
in the fublimate : for upon another trial made 
with the former proportion of copper plates 
and fublimate, we oblervedj during a very long 
while, fuch a noife as hath been already men
tioned ; but the operation being finiffied, we 
fcarce found fo much as a few grains of running 
mercury either in the retort or receiver.

3. We found the metalline lump in the 
bottom of the retort to have been increafed 
in weight fomewhat more than (though not 
half an ounce above) two ounces ; fome of 
the copper plates, lying at the bottom of the 
mafs, retained yet their figure and malleable* 
nefs, which we afcribe to their not having been 
thin enough to be fufficiently wrought upon 
by the fublimate: the others, which were much 
the greater number, had v/holly loft their me
talline form, and were melted into a very brittle 
lump which I can compare to nothing more fitly 
than a lump of good benjamin. For this mafs, 
though ponderous, was no lefs brittle, and be
ing broken, appeared of divers colours, which 
feemed to be almoft tranfparent, and in fome 
places it was red, in others of a high and 
pleafant(amber colour, and in other parts
colours more darkiffi and mixt might be 
cerned.

4. But this ftrange mafs, being broken 
to fmaller lumps, and laid upon a ffiee 
white paper in a window, was by the i
morning, where-CA^er the air came at it, ail 
covered with a lovely greenifh blue, or ra
ther bluiffi green, almoft like that of the 
beft verdigreefe -, and the longer it lay in the 
air, the more of the internal parts of the frag
ments did pafs into the fame colour: but the 
white paper, which in fome places they ftran- 
ed, feem dyed of a green colour inclining un
to yellow. And here we had occafion to take 
notice of the infinuating fubtiity of the air; for 
having put fome pieces of this cupreous gum (if 
I may fo call it) into a little box, to ffiut out 
the air, which we have found it poffible to ex
clude by other means, we found, that notwith- 
ftandingourcare thofe included fragments were, 
as well as the reft already mentioned, covered 
with the powder as it were of viride <£ris.

5. 'We muft noton this occafion orpit to 
tell you, that having the laft year made fome 
trials in reference to this experiment, we ob-

3 ' ferved
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ago, I writ for a friend a whole fet of trials, 
that I had made about the changes I could 
produce in metals and minerals by the interven
tion of fublimate. But though the whole traft, 
wherein they are recited, might be pertinent 
enough to our prefent fubject, yet referving 
other paffages of it for other places, (efpecially 
for our notes upon thofe particular qualities, 
which they are moft proper to illuftrate,) it 
may at this time fuffice me to fend you a tran- 
fcript of what that account contains relating to 
copper and filver, the one a mean and fugitive, 
and the other a noble and fixed metal. For 
thofe changes in colour, confiftence, fufiblenefs, 
and other qualities, which you will meet with 
in thefe experiments, will afford us divers phte- 
nomena, to fhew what great changes may be 
made, even in bodies fcarce corruptible, by one 
or more of thofe three catholic ways of nature’s 
working according to the corpufcular princi
ples i namely, the accefs, the recefs, and the 
tranfpofition of the minute particles of matter. 

A s for my method of changing the tex
ture of copper, I confefs it hath oftentimes 
feemed ftrange to me, that chymifts, plainly 
feeing the notable effeft, that fublimate dif
tilled from antimony has upon that mineral, 
by opening it and volatilizing it, (as we fee it 
do in the making of what they are pleafed 
to call Mercurius ffiould not have the
curiofity to try, whether or no fublimate might 
not likewife produce, if not the fame, yet a 
confiderable change in other mineral bodies ; 
there appearing no reafon, or at leaft there hav
ing been none given, that I know of, why the 
referating operation (if I may fo fpeak) of fub
limate ffiould be confined to antimony. Up- 
on thefe confiderations, we were invited to 
endeavour to fupply the negleft we had ob
ferved in chymifts of improving the experi^ 
ment of Butyruni Antimonii; and though an 
indilpofition in point of health, which befel us 
before we had made any great progrefs in 
our inquiries, made us fo ffiy of fumes of fub
limate and minerals, that we neither did make 
all our trials fo accurately, nor profecute them 
fo far as we would have done, had we been 
to deal with more innocent materials; yet we 
fuppofe it will not be unwelcome to you to 
receive from us a naked, but faithful, narra
tive of our proceedings ; being apt to think, 
that you will therein find inducements to carry 
on this experiment further than we have done, 
and to compleat what we have but begun.

FIRST then, we took half a pound of cop
per plates, of about an inch broad, and the 
thicknefs of a grain of wheat, (which we after 
found was too great) and of an arbitrary length; 
then cafting a pound of grofiy beaten Venetian 
fublimate into the bottom of a fomewhat deep 
glafs retort, we caft in-the copper plates upon 
it, that the fumes of the fublimate might, in 
their afeenfion, be compelled to aft upon the 
incumbent metal: and then placing this retort 
as deep as we well could in a fand furnace, 
and adapting to it a fmall receiver, we ad- 
miniftred a gradual fire feven or eight hours, 
and at length for a while increafed the heat, 
as much as we well could do in fuch a furn4ce.
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ferved in one of them, that fome little copper
plates, from which fublimate had been drawn 
off, retained their priftine fhape and metalline 
nature, but were whitened over like filver, 
and continued fo for divers months j (though 
we cannot precifely tell you how long, having 
at length accidentally loft them.) And to try 
whether this whitenefs were only fuperficial, we 
purpofely broke fome of thele flexible plates, 
and foundj that this filver colour had pene
trated them throughout, and was more glori
ous in the very body of the metal, than on 
its furface; which made us fufpeft, that the 
fublimate by us imployed had been adulterated 
with arfenick, (wherewith the fophifticators of 
metals are wont to make blanchers for copper, 
but not to mention, that the malleablenefs con
tinued, which arfenick is wont to deftroy) we 
difeovered not by trial, that tlie fublimate was 
other than fincere. *

6. In this metalline gum the body of the 
copper appeared fo changed and opened, that 
we were invited to look upon fuch a change as 
no ignoble experiment, confidering the diffi
culty, which the beft artifts tell us there is, and 
which thole, that have attempted it, have found; 
I lay, not to unlock the fulphur of Venus, but 
to effeft lefs changes in its texture, than was 
hereby made. For this gum, caft upon a 
quick coal and a little blown, will partly melt 
and flow like rofin, and partly flame and burn 
like a fulphur, and with a flame fo lafting, 
if it be rekindled as often as it leaves off 
burning, that we obferved it, not without 
fome wonder; and fo inflammable is this 
opened copper, that being held to the flame 
of a.candle or a piece of lighted paper, it would 
almoft in a moment take fire, and fend forth 
a flame like common fulpur, but only that it 
leemed to us to incline much more to a green- 
ilh colour, than the bluer flame of brimftone 
is wont to do.

To thefe phsenomena of our experiment, as 
it was made with copper, my notes enable me 
to fubjoin fome others, exhibited, when he 
made it with fublimate and filver.

There were taken of the pureft fort of 
coined filver we could get, half a fcore of thin 
plates, on which was caft double the weight of 
fublimate in a fmall and ftrongly-Coated retort. 
This matter being fublimed in a naked fire, 
we found, (having broken the veffel) that the 
fublimate was almoft totally afeended to the 
top and neck of the retort; in the latter of 
which, appeared in many places fome revived 
mercury; in the bottom of the retort we found 
a little fluxed lump of matter, which it was 
fcarce poffible to feparate from the glafs; but 
having, with much ado, divorced them, we 
found this mafs to be brittle, of a pale yellow- 
ifh colour, of near about the weight of the 
metal, on which the fublimate had been caft. 
And in the thicker part of this lump there ap
peared, when it was broken, fome part of the 
filver plates, which, though brittle, leemed 
not to have been perfeftly diffolved. This re
fin of filver did, like that of copper, but more 
flowly, imbibe the moifture of the air, and 
within about twenty-four hours, was covered
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with a fomewhat greenifh duft, concerning 
which we durft not determine, whether it pro
ceeded from that mixture of copper, which is 
generally to be met with in coined filver, or 
from the compounded metal. For the more 
curious fort of painters do, as they inform us, 
by corroding coined filver with the fretting 
fteams of faline bodies, or with corrofive bo
dies themfelves, turn it into a fine kind of azure, 
as we may elfewhere have opportunity more 
particularly to declare. I lhall now only add, 
that fome fmall fragments of our refin being 
caft upon red-hot coals, did there wafte them
felves in a flame, not very differing in colour 
from that of the former mentioned refin of 
copper, but much more durable, than would 
have been eafily expefted from fo fmall a quan
tity of matter.

This is all the account I can give you of 
our firft trial; but fufpefting, that the copper 
wont to be mixed as an alloy with our coined 
filver might have too much influence on the 
recited event, coming afterwards into a place, 
where we could procure refined filver, we took 
an ounce of that, and having laminated it, we 
caft it upon twice its weight of beaten fubli
mate, which being driven away from it with 
a fomewhat ftrong fire, we took out of the 
bottom of the glafs retort a lump of matter, 
which in fome places, where it lay next the 
glals, was as it were filvered over very finely, 
but fo very thinly, that the thicknefs of the fil
ver fcarce equalled that of fine white paper; 
the reft of the metal (except a little, that lay 
undiffolved almoft in the middle of the mafs, 
becaufe, as we fuppofed, the plates had not 
been beaten, till they were fufficiently and equal
ly thin) having been, by the faline part of the 
fublimate, that ftuck to it, colliquated into a 
mafs, that looked not at all like filver, or fo 
much as any other metal or mineral.

And it is remarkable, that though filver be 
a fixed metal, and accounted indeftruftible, 
yet it ffiould by fo flight an operation, and by 
but about a quarter of its weight of addita- 
ment, (as appeared by weighing the whole 
lump) be fo ftrangely dilguifed, and have its 
qualities fo altered.

For (firft) though an eminent whitenefs be 
accounted the colour, which belongs to pure 
filver, and though beaten fublimate lie alfo 
eminently white; yet the mafs we are fpeaking 
of was partly of a lemon or amber colour, or 
a deep amethyftine colour, and partly of fo 
dark an one, as it feemed black: and it was 
pretty, that fometimes in a fragment, that 
feemed to be one continued and entire piece, 
the upper part would be of a light yellow, 
which abruptly ending, the lower was of a 
colour fo obfcure, as fcarce to challenge any 
name diftinft from black.

Next, Whereas filver is one of the moft 
opacous Ixidies in nature, and fublimate a white 
one, the produced mals was in great part 
tranfparent, though not like glafs, yet like 
good amber.

Thirdly, The texture of the filver was ex
ceedingly altered; for our mafs, inftead of be
ing malleable and flexible, as that metal is 
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very much, appeared, if you went about to cut 
it with a knife, like horn, yet otherwife eafily 
apt to crack and break, though not at all to 
bend.

Fourthly, Whereas filverwill endure ig
nition for a good while, before it be brought to 
fufion, our mixture will eafily melt, not only 
upon quick coals, but in the flame of a candle; 
but this refin, or gum (if I may fo call it) of 
our fixed metal did not, like that we former
ly defcribed of copper, tinge the flame of a 
candle, or produce with the glowing coals, 
on which it is laid, either a green or bluilh 
colour.

And, Pyrophilus, to difcover, how much 
thefe operations of the fublimate upon copper 
and filver depend upon the particular textures 
of thefe bodies, I took two parcels of gold, the 
one common gold thinly laminated, and the 
other very well refined, and having caft each of 
thefe in a diftinft urinal upon no lefs than 
thrice its weight of grofly beaten fublimate, I 
caufed this laft named fubftance to be in a fand- 
furnace elevated from the gold, but found not, 
that either of the two parcels of that metal was 
manifeftlyaltered thereby: whether in cafe the 
gold had been reduced to very minute particles, 
fome kind of change (perhaps, if any, differ
ing enough from thofe lately recited to have 
been made in the copper and the filver) might 
have been made in it, I am not fo abfolutely 
certain; but I am confident, that by what I 
referve to tell you hereafter of fublimates ope
ration upon fomeother minerals, efpecially tin, 
it will appear, that that operation depends very 
much upon the particular texture of the body, 
from whence that fublimate is elevated.

Before Idifmifsthisfubjeft, Pyrophilus, I 
muft not conceal from you, that in the papers, 
whence thefe experiments made with fublimate 
have been tranfcribed, I annexed to the whole 
difcourfe a few advertifements, whereof the 
firft was, that I was reduced in thofe experi
ments to imploy, for want of a better, a fand- 
furnace, wherein I could not give fo ftrong a 
fire as 1 defired ; which circumftance may 
have had fome influence upon the recited phte- 
nomena; and among other advertifements 
there being one, that will not be impertinent 
to my prefent defign, and may polTibly afford 
a not unfuccefsful hint, I fliall fubjoin it in the 
words, wherein I find it delivered.

The next thing, of which I am to advertife 
you, is this, that this experiment may probably 
be further improved by imploying about it 
various and new kinds of fublimate ; and that 
feveral other things may be fublimed up to
gether either with crude mercury or with com
mon fublimate, he, that confiders the way of 
making vulgar fublimate, will not, I fuppofe, 
deny. To give you only one inftance, I lhall 
inform you, that, having caufed about equal 
parts of common fublimate and fal armoniack 
to be well powdered and incorporated, by 
fubliming the mixture in ftrong and large uri
nals placed in a fand-furnacc, we obtained a 
new kind of fublimate, differing from the for
mer, which we manifefted ai oculum, by dif- 
folving a little of it and a little of common fub-

Confiderations and Experiments touching
limate feverally in fair water : for dropping a 
little refolved lalt of tartar upon the folution of 
common fublimate, it immediately turned of 
an orange-tawny colour j but dropping the fame 
liquor upon the folution of the armoniack fub
limate, if I may fo call it, it prefently turned 
into a liquor, in whitenefs rcfembling milk. 
And having from four ounces of copper-plates 
drawn fix ounces of this new fublimate after 
the already often recited manner, we had in
deed in the bottom of the retort a cupreous re- 
fin, not much unlike that, made by copper 
and common fublimate j and this refin did, 
like the other, in the moift air foon begin to 
degenerate into a kind of verdigreefe. But that, 
which was fingular in this operation, was, that 
not only Ibme of the fublimate had carried up, 
to a good height, enough of the copper to be 
manifeftly coloured by it of a fine bluilh green, 
but into the receiver there was pafted near an 
ounce of liquor, that fmelt almoft like fpirit of 
fal armoniack, and was tinfted like the fub
limate, fo that we fuppofed the body of the 
Venus to have been better wrought upon by 
this, than by the former fublimate. And yet 
I judged not this way to be the moft effeftual 
way of improving common fublimate, being 
apt to think, upon grounds not now to be men
tioned, that it may by convenient liquors be fo 
far enriched and advanced, as to be made ca
pable of opening the compaft body of gold it 
felf, and of producing in it fuch changes, 
(which yet perhaps will enrich but men’s un- 
derftandings) as chymifts are wont very fruit- 
lefly to attempt to make in that almoft inde- 
ftruftible metal. But of this, having now 
given you a hint, I dare here fay no more.

Eaperiment III.

There is, Pyrophilus^ another experi
ment, which many will find more eafy 

to be put in praftice, and which yet may, as 
to filver,, be made a kind of fuccedaneum to 
the former, and confequently may ferve to 
lhew, how the like qualities in bodies may be 
effefted by differing ways, provided a like 
change of texture be produced by them. Of 
this I lhall give you an example in that prepa
ration of filver, that fome chymifts have called 
Luna Cornea.^ which I lhall not fcruple to men
tion particularly, and apply to my prefent pur
pofe; becaufe though the name of Luna Cor
nea be already to be met with in the writings 
of fome alchymifts, yet the thing itfelf, being 
not ufed in phyfick, is not wont to be known 
by thofe, that learn chymiftry in order to phy
fick ; and the way that I ufe in making it is dif
fering from that of alchymifts, being purpofe
ly defigned to lhew Ibme notable phsenomena, 
not to be met with in theif way of proceeding. 

We take then refined filver, and having 
beaten it into thin plates, and diffolved it in 
about twice its weight of good aqua fortis, 
we filtrate it carefully to obtain a clear folution, 
(which fometimes we evaporate further, till it 
fhoot into cryftals, which we afterwards dry 
upon brown paper with a moderate heat.)

Upon the abovementioned folution we drop 
good Ijiirit of fait, till wc find, that it will no 
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nar folutions and the fpirit of fait would, either 
of them apart, have readily diffolved in water; 
yet when they are mingled, they do, for the 
moft part, coagulate into a fubftance, that will 
lie undiflblved in water, and is fcarce, if at 
all, foluble either in aqua fortisor in fpiritof fait.

6. And remarkable it is, that the body of 
filver being very flexible and malleable, (efpe
cially if the metal be, as ours was, refined) 
it fhould yet, by the addition of fo fmall a pro
portion of fait, (a body rigid and brittle) as 
is affociated to it in our experiment, be made 
of a texture fo differing from what either of 
its ingredients was before, being wholly unlike 
either a fait or a metal, and very like in tex
ture to a piece of horn. And to fatisfy my 
felf how much the toughnefs of this metalline 
horn depended upon the texture of the compo- 

filum., refulting from the refpeftive textures of 
the feveral ingredients, I precipitated a folu
tion of filver with the diftilled faline liquor 
commonly called oil of vitriol, inftead of fpi
rit of fait; and having walhed the precipitate 
with common water, I found, agreeably to my 
conjefture, that this precipitate, being fluxed 
in a moderate heat, afforded a mafs, that look-

more curdle the liquor it falls into, (which 
will not happen fo foon, as you will be apt at 
firft to imagine;) then we put the whole mix
ture in a glals funnel lined with cap-paper, and 
letting the moifture drain through, we dry 
with a genjle heat the fubftance, that remains 
in the filtre, firft wafhing it (if need be) from 
the loofly adhering faits, by letting fair water 
run through it feveral times, whilft it yet con
tinues in the’flltre. This fubftance being well 
dried, we put it into a glafs phial, which be
ing put upon quick coals firft covered with 
afhes, and then freed from them, we melt the 
contained fubftance into a mafs, which, being 
kept a while in fufion, gives us the Luna Cor
nea we are now to confider.

If to make this faftitious concrete, we firft 
reduce the filver into cryftals, and afterwards 
proceed with fpirit of fait, as we have juft now 
taught you to do with the folution, we have 
the exceedingly opacous, malleable, and 
hardly fufible body of filver, by the conveni
ent interpofition of fome faline particles, not 
amounting to the third part of the weight of 
the metal, reduced into cryftals, that both 
Ihoot in a peculiar and determinate figure, dif
fering from thofe of other metals, and alfo ed like enough to the concrete we have been 
are diaphanous and brittle, and by great odds 
more eafily fufible than filver it felf, befides 
other qualities, wherein having elfewhere taken 
notice, that thefe cryftals differ both from fil
ver and from aqua fortis, we lhall not now in
fill: on them, but pafs to the qualities, that 
do more properly belong to the change of the 
folution of filver into Luna Cornea.

First then we may obferve, that though 
fpirit of fait be an highly acid liquor, and 
though acid liquors and alkalies are wont to 
have quite contrary operations, the one preci
pitating what the other would diffolve, and 
diflblving what the other would precipitate; 
yet in our cafe, as neither oil of tartar per deli- 
quiunt, nor fpirit of fait will diffolve filver, lb 
both the one and the other will precipitate it; 
which I defire may be taken notice of againft 
the doftrine of the vulgar chymifts, and as a 
proof, tliat the precipitation of bodies depends 
not upon acid or alkalizate liquors as fuch, but 
upon the texture of the bodies, that happen to 
be confounded.

2. We may here obferve, that whitenefs 
and opacity may be immediately produced by 
liquors, both of them diaphanous and colourlefs.

3. That, on the other fide, a whitepowder, 
though its minute parts appear not tranfparent, 
like thofe of beaten glafs, refin, which, 
by comminution, are made to feem white, 
may yet, by a gentle heat, be prefently re
duced into a mafs indifferently tranfparent, 
and not at all white, but of a fair yellow.

4. We may obferve too, that though filver 
require fo ftrong a fire to melt ir, and may 
be long kept red-hot, without being brought to 
fufion; yet by the aflbeiation of fome faline 
particles conveniently mingled with it, it may 
be made fo fufible, as to be eafily and quickly 
melted, either in a thin phial, or at the flame 
of a candle, where it will flow almoft like wax.

5. It may alfo be noted, that though the lu-

difeourfing of, but had not its toughnefs, be
ing brittle enough to be eafily broken in pieces. 
But the two confiderableft phaenomena of our 
experiment do yet remain unmentioned.

For, ythly, it is odd, that whereas a folu
tion of filver is, as we have often occafion to 
note, the bittereft liquor we have ever met 
with, and the fpirit of fait far fourer thart ei
ther the lharpeft vinegar, or even the fpirit of 
it, thefe two fo ftrongly and offenfively tafted 
liquors fhould be fo eafily and fpeedily, with
out any other thing to corredt them, be re
duced . into an infipid fubftance, (at leaft fo 
far infipid, that I have licked it feveral times 
with my tongue, without finding it otherwife, 
though perhaps with much rolling it to and 
fro in the mouth, it may at length afford fome 
unpleafant tafte, but exceedingly different from 
that of either of the liquors, that compofed it:) 
and this, though the faits, that made both the 
filver and the precipitating fpirit fo ftrongly 
tafted, remain alfociated with the filver.

8. And laftly, it is very ftrange, that 
though the faline corpufcles, that give the ef
ficacy both to good aqua fortis and the like 
fpirit of fait, be not only fo volatile, that they 
will eafily be diftilled with a moderate fire, 
but fo fugitive, that they will in part fly away 
of themfelves in the cold air, (as our nofes can 
witnefs to our trouble, when the phials, that 
contain fuch liquors, are unftopped ;) yet by 
virtue of the new texture they acquire by af
fociating themfelves with the corpufcles of the 
filver and with one another, thefe minute par
ticles of fait lofe fo much of their former light- 
nefs, and acquire fuch a degree of fixednefs, that 
they will endure melting with the metal they 
adhere to, rather than fuffer themfelves to be 
driven away from it. Nor do I remember, 
that when I melted this mafs in a thin phial, 1 
could perceive any fenfible evaporation of the 
matter: nay, having afterwards put a parcel of
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it upon a quick coal, though that were blown 1 
to intend the heat; yet it fuffered fufion, and 
fo ran off from the coal, without appearing, 
Avhen it was taken up again, to be other than 
Luna Cornea^ as it was before.

Experiment IV.

I A M now, Pyrophilus, about to do a thing, 
contrary enough both to my cuftom and 

inclination; that is, to difcourfe upon the phte- 
nomena of an experiment, which I do not teach 
you to make. But fince I cannot as yet, with
out fome breach of promife, plainly difclofe to 
you what I muft now conceal, your equity 
affures me of your pardon. And as becaufe 
the qualities of the fait I am to fpeak of are 
very remarkable, and pertinent to my prefent 
purpofe, I am unwilling to pals them by un
mentioned ; fo I hope, that, notwithftanding 
their being ftrange, I may be allowed to dif
courfe upon them to you, who, I prefume, 
know me too well to fufpect I would impofe 
upon you in matters of fad, and to whom I 
am willing (if you defire It) to lhew the ano
malous fait it felf, and ocular proofs of the 
chief properties I afcribe to it.

I Shall not then fcruple to tell you, that 
difeourfing one day with a very ingenious tra
veller and chymift, who had had extraordi
nary opportunities to acquire fecrers, of a cer
tain odd fait I had thought upon and made, 
which was of fo differing a kind from other 
faits, that though I did not yet know what 
feats I Ihould be able to do with it, yet I was 
confident it muft have noble and unufual ope
rations : this gentleman, to requite my frank- 
nefs, told me, that I had lighted on a greater : 
jewel than perhaps I was aware of; and that 
if I would follow his advice, by adding fome
thing, that he named to me, and profecuting 
the preparation a little further, 1 Ihould ob
tain a fait exceedingly noble. I thanked him, 
as I had caufe, for his advice, and when I 
had opportunity, followed it. And though I 
found the way of making this fait fo nice and 
intricate a thing, that if I would, I could fcarce 
eafily defcribe it, fo as to enable moft men to 
pradfife it; yet having once made it, I found, 
that befides fome of the things I had been told 
it would perform, I could do divers other 
things with it, which I had good caufe to be
lieve the gentleman of whom I was fpeaking 
did not think of; and I doubt not, but I fhould 
have done much' more with it, if I had not 
unfortunately loft it foon after I had prepared it.

Several of the phaenomena I tried to pro
duce with it, which are not fo proper for this 
place, are referved for another; but here I 
fhall mention a few, that beft fit my prefent . 
purpofe.

First then, though the feveral ingredients, 
that compofed this fdt, were all of them fuch, 
as vulgar chymifts muft, according to their 
principles, look upon as purely faline, and were 
each of them far more fait than brine, or more 
four than the ftrongeft vinegar, or more 
ftrongly tafted than either of thofe two liquors; 
yet the compound, made up of only fuch bo
dies, is fo far from being eminently fait, or

four, or infipid, that a ftranger being afkcd 
what tafte it had, would not fcruple to judge 
it rather fweet, than of any other tafte j though 
its fweetnefs be of a peculiar kind, as there is 
a difference even among bodies fweet by na
ture ; the fweetnefs of fugar being fliverfe from 
that of honey, and both of them differing 
from that of the fweet vitriol of lead. And 
this is the only inftance I remember I have 
hitherto met with of faits, that,' without the 
mixture of infipid bodies, compofe a fubftance 
really fweet. I fay, really fweet, becaufe chy
mifts oftentimes term the calces of metals, and 
other bodies dulcified, if they be freed from 
all corrofive faits and iharpnefs of tafte, fweet, 
though they have nothing at all of pofitive 
fweetnefs in them ; and by that licence of fpeak
ing do often enough impofe upon the unfkil- 
ful.

Another thing confiderable in our ano
malous fait is, that though its odouF be not 
either ftrong or offenfive, (both which that of 
volatile faits is wont to be;) yet if it be a lit
tle urged with heat, fo as to be forced to eva
porate haftily and copioufly, I have known 
ibme, that have been ufed to the powerful 
ftink of aqua fortis, diftilled urine, and even 
Ipirit of fal armoniack itfelf, that have com
plained of this fmell as more ftrong, and upon 
that account more unfupportable than thefe 
themfelves: and yet when thefe fumes fettle 
again into a fait, their odour will again prove 
mild and inoffenfive, if not pleafant.

Thirdly, Whereas allthe volatile and acid 
and lixiviate lalts, that we know of, are of fo 
determinate and Ipecificated a nature, if I may 
fo fpeak, that there is no one fort of the three, 
but may be deftroyed by fome one or other 
of the other two faits, if not by both; as fpirit 
of urine, which is a volatile fait, being mingled 
with fpirit of fait or aqua fortis or almoft any 
other ftrong and acid fpirit, will make a great 
ebullition, and lofe its peculiar tafte, and f^e- 
ral of its other qualities; and, on the other 1 
fait of tartar and other alkalies, (that is, al 
produced by incineration of mixed boc r-j 
will be deftroyed with ebullition by aqua foSk^, , 
fpirit of fait, or almoft any other ftrong Ipirit 
of that family: and fpirit of fait, aqua for
tis, ^c. will be (as they ipeak) deftroyed 
both by animal volatile faits, and by the fixed 
faits of vegetables; that is, will make an ef- 
fervefcence with either fort of faits, and com
pofe with them a new liquor or fait, differing 
from either of the ingredients, and, as to tafte, 
fmell, odour, and divers other qualities, morb 
languid and degenerous: whereas, I fay, each 
of thefe three families of faits may be eafily de
ft royed by the other two, our anomalous fait 
feems to be above the being thus wrought up
on by any of all the three, and is the only bo
dy I know; (which is no fmall privilege, or 
father prerogative:) For I did not find, that a 
folution of it, made with as little water as I 
could, which is the way whereby we ufually 
make it fluid, would make any ebullition ei-i^ 
ther with oil of tartar per deliquium, or fpirj/ 
of fal armoniack, or ftrong fpirit of falt,^c 
even oil of vitriol, but would calmly anc} ii I 
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lently mix with thefe differing liquors, and 
continue as long as I had patience to look upon 
them, without beingprecipitated by them. But 
this is not the only way I employed, to examine, 
whether our fait belonged to any of the three 
abovementioned comprehenfive families of faits. 
For I found not, that the ftrongeft folution of 
it would turn fyrup of violets either red, as 
acid fpirits do, or green, as both fixed and 
volatile faits will do. Nor would our folution 
turn a clear one of fublimate made in com
mon water either white, as fpirit of urine, fal 
armoniack, or others of the fame family, or 
into an orange-tawny, like lalt of tartar, and 
other alkalies; but left the folution of fublimate 
tranfparent, without giving it any of thefe co
lours, mingling itfelf very kindly with it, as 
it had done with the four lately mentioned li
quors. And to fatisfy my felf a little further, 
I not only tried, that an undifcoloured mixture 
of fyrup of violets and our folution would im
mediately be turned red by two or three drops 
of fpirit of fait, or green by as much oil of tar
tar } but to profecute the experiment, I let fall 
a drop or two of a mixture made of our ano
malous folution, and Ipirit of lalt well lhaken 

'' together, upon fome fyrup of violets; which 
was thereby immediately turned red, and a 

■ little of the fame anomalous folution, being 
lhaken together with oil of taxtax ■per deliquium, 
turned another parcel of the lame lyrup of vio
lets into a delightful green; which, happening 
as I expected, feemed to argue, that our fo
lution, though as to fenfe it were exquiiitely 
mingled in the feveral mixtures, to which I 
had put it, did, as it left them their unde- 
ftroyed refpeftive natures, retain its own: and 
yet this fait is fo far from being a languid or 
an infignificant thing, that aqua fortis, and 
oil of vitriol themfelves, as operative and as 
furious liquors as they are, are unable in divers 
cafes to make fuch folutions, and perform fuch 
other things, as our calm but powerful men
ftruum can, though but flowly, effeft.

Fourthly, Though this fait be a volatile 
one, and requires no ftrong heat to make it 
fublime into finely figured cryftals without a re
manence at the bottom; yet being dilfolved in 
liquors, you may make the folution, if need be, 
to boil, without making any of the fait fublime 
up, before the liquor be totally or almoft totally 
drawn off; whereas the volatile fait of urine, blood, 
hartftiorn, tfr. are wont to afeend before al
moft any part of the liquor they are dilfolved 
in, which is in many cafes very inconvenient.

And though this be a volatile fait, yet I re
member not, that I have obferved any fixed 
fait, (without excepting fait of tartar itfelf) that 
runs near fo foon per deliquiumt as this will 
do; but by ab draft ion of the adventitious 
moifture, it is eafily reftored to its former feline 
form, and yet differs from felt of tartar, not 
only in fixednefs and tafte, and divers other 
qualities, but alfo in this, that, whereas felt 
of tartar requires a vehement fire to flux it, a 
gentler heat, than one would eafily imagine, 
will melt our felt into a limpid liquor.

And whereas Ipirit of wine will diffolve fome 
bodies, as fanderick, maftick, gum-lac, Csfr.
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and water, on the other fide, diffolves many, 
that Ipirit of wine cannot, and oils will diffolve 
fome, for which neither of the other liquors 
arc good folvents ; our felt will readily diffolve 
both in fair water, in the higheft reftified fpi
rit of wine, (and that fo little, as not to Weigh 
more than the felt) and in chymical oils them
felves, with which it will affociate itfelf very 
ftriftly, and perhaps more too, than I have 
yet found any other confiftent felt to do.

Experiment V.

The experiment! am, Pyrophilus^ now 
about to deliver, though I have not yet 

had opportunity to perfeft what I defigned, 
when fome notions, that I have about fire and 
felt, fuggefted it to me, is yet fuch, as may far 
more clearly, than almoft any of the experi
ments commonly known to chymifts, ferve ta 
fhew us, how near to a real tranfmutation thofe 
changes may prove, that may be effefted even 
in inanimate, and, which is more, fcarce cor* 
ruptible bodies, by the recefs of fome particles, 
and the accefs of fome others, and the new 
texture of the refidue. The experiment I 
have made feveral ways, but one of the lateft: 
and beft I have ufed is this: Take one part of 
good fea-felt well dried and powdered, and 
put to it double its weight of good aqua fortis 
or fpirit of nitre; then having kept it (if you 
have time) for fome while in a previous di
geftion, diftil it Over with a flow fire in a re
tort or a low body, till the remaining matter 
be quite dry, and no more j for this fubftance, 
that will remain in the bottom of the glafs, is 
the thing, that is fought for.

This opetation being performable in a mo
derate fire, and the bodies themfelves being 
almoft of an incorruptible nature, one would 
fcarce think, that fo flight a matter fhould pro
duce any change in them; but yet I found, as 
I expefted, thefe notable mutations of qualities 
effefted by fo unpromifing a way.

For in the firft place, we may take notice, 
that the liquor, that came over, was fto longer 
an aqua fortis, or fpirit of nitre, but an aqua 
regis, that was able to diffolve gold; which 
aqua fortis will not meddle with, and will not 
diffolve filver, as it would have done before; 
but will rather, as I have purpofely tried, pre
cipitate it out of aqua fortis, if that menftruum 
have-already diffolved it. But this change be
longing notfo properly to the fubftance it felf! 
was about to confider, I lhall nothereinfiftonit.

2. Then, the tafte of this fubftance comes 
by this operation to be very much altered. For 
it hath not that ftrong faltnels, that it had be
fore, but taftes far milder; and though it telifh 
of both, affefts the palate much more like felt- 
petre, than like common felt.

3. Next, whereas this Jaff-named body is 
of very difficult fufion, our faftitious felt imi
tates falt-petre in being vety fufibfe; and it 
will, like nitre foon melt, by being held in the 
flame of a candle.

4. But to proceed to a more confiderable 
phaenomenon, it is known, that fea-falt is a 
body, that doth very much refift the fire j whert 
once, by being brought to fufion, it hath been 
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forced to let go that windy fubftance, that 
makes unbeaten fait crackle in the fire, and fo 
by blowing it accidentally increafe it. It is 
alfo known, that acid fpirits, as thofe of fait, vi
triol, nitre, vinegar, Cd’r, are not only not inflam
mable themfelves, but hinderers of inflamma
tion in other bodies; and yet my conjedure 
leading me to expedl, that by this operation 
I Ihould be able to produce out of two unin
flammable bodies a third, that would be ea
fily inflammable, I found upon trial not only 
that fmall lumps of this fubftance, caft upon 
tjuick and well-blown coals, though they did 
not give fb blue a flame as nitre, did yet, like 
it, burn away with a copious and vehement 
flame. And, for further trial, having melted 
a pretty quantity of this tranfmuted fea-falt in 
a crucible, by calling upon it little fragments 
of well-kindled charcoal, it would, like nitre, 
prefently be kindled, and afford a flame fo 
vehement and fo dazling, that one, that had 
better eyes than I, and knew not what it was, 
complained, that he was not able to fupport 
the fplendour of it. Nor were all its inflamma
ble parts confumed at one deflagration: for by 
calling in more fragments of well-kindled coal, 
the matter would fall a puffing, and flame a- 
frelh for feveral times confecutively, according to 
the quantity, thathadbeen put into thecrucible.

'5. But this itfelf was not the chief difeovery 
I defigned by this experiment. Fdr I pretend
ed hereby to devife a way of turning an acid 
fait into an alkali, which feems to be one of 
the greateft and difficulteft changes, that is ra
tionally to be attempte among durable and 
inanimate bodies. For it is not unknown to 
fuch chymifts, as are any thing inquifitive and 
heedful, how vaft a difference there is between 
acid faits, and thofe, that are made by the corn
bullion of bodies, and are fometimes called 
fixed, fometimes alkalizate. For whereas 
ftrong lixiviums (which are bux ftrong folutions 
of alkalies) will readily enough diffolve com
mon fulphur, and divers other bodies abound
ing with fulphur, even thofe highly acid li
quors, aqua fortis and aqua regis, though fo 
corrofive, that one will diffolve filver and the 
other gold itfelf, will let brimftone lie in them 
undiffolved I know not how long; though 
fome fay, that in procefs of time there may be 
fome tindure drawn by the menftruum from 
it, which yet I have not feen tried, and though 
it were true, would yet fufficiently argue a 
great difparity betwixt thofe acid fpirits and 
ftrong alkalizate folutions, which will fpeedily 
diffolve the very mafs of common fulphur. Be
fides, it is obferved by the inquifitive chymifts, 
nor does my experience contradid it, that the 
bodies, that are diffolved by an acid menftru
um, may be precipitated by an alkalizate; and 
on the contrary, folutions made by the latter 
may be precipitated by the former. More
over, as litharge diflblved in fpirit of vinegar 
will be precipitated by the oil of tartar per de- 
liquium, or the folution of its fait; and, on the 
contrary, fulphur or antimony diffolved in fuch 
a folution will be precipiuted out of it by the 
Ipirit of vinegar, or even common vinegar: 
Moreover, acids and alkalizates do alfo differ

exceedingly in tafte, and in this greater dilparity, 
that the one is volatile, and the other fixed, 
befides other particulars not neceflary here to 
be infifted on. And indeed if that were true, 
which is taught in the fchools, that there is a 
natural enmity, as well as difparity betwixt 
fome bodies, as between oily and waterilh ones, 
the chymifts may very Ipecioufly teach, (as 
fome of them do) that there is a ftrange con
trariety betwixt acid and alkalizate faits; as 
when there is made an affufion of bil of tartar 
upon aqua regis or aqua fortis, to precipitate 
gold out of the one, and filver out of the other, 
their mutual hoftility feems manifeftly to fhew 
itfelf, not only by the noife, and heat, and fume, 
that are immediately excited by their conflid, 
but by this moft of all, that afterwards the two 
contending bodies will appear to have mutu
ally deftroyed one another, both the four 
fpirit and the fixed fait having each loft its for
mer nature in the feuffle, and degenerated 
with its adverfary into a certain third fubftance, 
that wants feveral of the properties both of the 
four fpirit and the alkali. Now to apply all 
this to the occafion, on which I mentioned it, 
how diftant and contrary fbever the more in- 
quifitive of the latter chymifts take acid and 
fixed faits to be; yet I fcarce doubted, but that, 
by our experiment, I Ihould from acid faits 
obtain an alkali; and accordingly having, by 
calling in feveral bits of well-kindled coal, ex
cited in the melted mafs of our tranfmuted fait, 
as many deflagrations as I could, and then giv
ing it a pretty ftrong fire to drive away the reft 
of the more fugitive parts, I judged, that the 
remaining mafs would be (like the fixed nitre 
I have elfewhere mentioned) of an alkalizate 
nature; and accordingly having taken it out, 
I found it to tafte, not like fea-falt, but fiery 
enough upon the tongue, and to have a lixi
viate relifh. I found too, that it would turn 
fyrup of violets into a greenifh colour, that it 
would precipitate a limpid folution of fubli
mate, made in fair water, into an orange-tawny 
powder. I found, that it would, like other 
fixed faits, produce an ebullition with acid 
fpirits,' and even with fpirit of fait it felf, and 
concoagulate with them. Nor are thefe them
felves all the ways I took to manifeft the al
kalizate nature of our tranfmuted fea-falt.

I Did indeedconfiderat firft, that it might 
be fufpeded, that this new alkalizatenefs might 
proceed from the afhes of the injected coals, 
the afhes of vegetables generally containing in 
them more Or lefs of a fixed fait. But when 
I confidered too, that a pound of charcoal, 
burned to afhes, iswonttoyield fo very little fait, 
that the injeded fragments of coal (though 
they had been, which they were not) quite 
burned out in this operation would fcarce have 
afforded two or three grains of fait, (perhaps 
not half fo much) I faw no reafon at all to be
lieve, that in the whole mafs I had obtained, 
(and/which was all, that was left me of the 
fea-falt, J had firft imployed,) it was nothing 
but fo inconfiderable a proportion of afhes, that 
exhibited all the phaenomena of an alkali.

An d for further confirmation both of this, 
and what I faid a little before, I fhall add, 
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preparing it, and partly when we had prepared 
it, afforded us thefe various phsenomena, either 
is the fame, that Glauberus means by his fal 
mirabiliSy or at leaft feems to be very like it: 
and whether it be the lame or no, its various 
and uncommon properties make it very fit to 
have a place allowed it in this treatife; though 
of the many trials I made with it, I can at pre
fent find no more among my loofe papers, 
than that following part of it, that I wrote ibme 
years ago to an ingenious friend, who I know 
will not be dilplealed, if, to fave my felf fome 
time and the trouble of examining my memo
ry, I annex the following tranfcript of it.
. [To give you a more particular account of 
what I writ to you from Oxford of my trials 
about Glauber* s fait, though I dare not fay* that 
I have made the felf-fame thing, which he calls 
his fal mirabilisy becaufe he has delcribed it lb 
darkly and ambiguoully, that it is not eafy to 
know with any certainty what he means ; yet 
whether or no I have not made fait, that, as far 
as I have yet tried it, agrees well enough with 
what he delivers of his, and therefore is like to 
prove either his fal mirabiliSy or almoft as good 
a one, I lhall leave you to judge by this Ihort 
narrative.

The ftrange things, that the induftrious 
Glauber's writings have invited men to expett 
from his fal mirabiliSy in cale he be indeed 
polfelTed of fuch a thing, and the enquiries of

me what I thought of its reality and nature* 
invited me, the next opportunity I got, to 
take into my hands his Pars altera tniraculi 
mundi, whofe title you know promifes a de- 
fcription of this fal artis mirtficum, as he is 
pleafed to call it. But, I confefs, I did not 
read it near all over, becaufe a great part of it 
is but a tranfcription of feveral intire chapters 
out of Paracelfus^ and I perceived, that much 
of the reft did,according to the cuftom of chy- 
mical writings, more concern the author than 
the fubjedls : wherefore looking upon h is pro- 
cefs of making his fal mirabilis^ I foon per
ceived he had no mind to make it common* 
fince he only bids us upon two parts of com
mon fait dilfolved in common water to pour 
Ay without telling us what that A is. Where
fore reading on in the fame procefs, and find
ing, that he tells us, that with B (which he 
likewife explains not at all, nor determines the 
quantity of it) one may make an aqua fortis, 
it prefently called into my mind, that fome 
years before having had occafion to make ma
ny trials, mentioned in other tradls of mine, 
with oil of vitriol and falt-petre, I did among 
other things make a red Ipirit of nitre, by the 
help only of oil of vitriol: Remembring this, 
I fay, I reforted to one of my Carneades's di
alogues*, and reviewing that experiment, as I 
have fet it down, I concluded, that though I 
had not dilfolved the lalt-petre in water, as 
Glauber doth his common fait; yet fince on 
the other fide I made ufe of external fire, it 
was probable I might this way alfo get a ni
trous fpirit, though not fo ftrong. And though 
by calling the liquor, that muft make an aqua 
fortis, P i whereas he had called that, which is

to

that to fatisfy my felf yet more, I poured upon 
a pretty quantity of this lixiviate fait a due 
proportion of aqua fortis, till the hilling and 
ebullition ceafed, and then leaving the fluid 
mixture for a good while to coagulate, (which 
it did verjfe flowly) I found it at length to Ihoot 
into faline cryftals ; which, though they were 
not of the figure of nitre, did yet, by their in
flammability and their bignefs, fufficiently 
argue, that sherc had been a conjundlion made 
betwixt the nitrous Ipirit, and a confiderable 
■proportion of alkali.

I confidered alfo, that it might be fufpefted, 
that in our experiment it was the nitrous cor
pufcles of the aqua fortis, that, lodging them- 
Iclves in the little rooms deferted by the faline 
corpufcles of the fea-lalt, that paffed over into 
the receiver, had afforded this alkali; as com
mon falt-petre, being handled after fuch a man
ner, would leave in the crucible a fixt or alka- 
Jizate fait. But to this I anfwer, that as the 
fea-lalt, which was not driven over by fo mild 
a diftillation, and leemed much a greater part 
than that which had paffed over, was far from 
being of an alkalizate nature; fo the nitrous 
corpufcles, that are prefumed to have ftaid be
hind, were, whilft they compofed the fpirit of 
nitre, of an highly volatile and acid nature, and 
confequently of a nature direftly oppofite to 
that of alkalies. And if by the addition of any 
other fubftance, that were no more alkalizate 
than fea-falt, an alkali could be obtained out of- divers eminent men, who would fain learn of 
Ipirit of nitre of aqua fortis, the producible- 
nefs of an alkali out of bodies of another na
ture might be rightly thence inferred : fo that 
however it appears, that by the intervention 
of our experiment, two fiibftances, that were 
formerly acid, are turned into one, that is ma
nifeftly of an alkalizate nature; which is that 
we would here evince.

Perhaps it may, Pyropbilusy be worth while 
to fubjoin, that to profecute the experiment by 
inverting it, we drew two parts of ftrong Ipi
rit of fait from one of purified nitre, but did 
not obferve the remaining body to be any 

* thing near fo confiderably changed as the fea- 
falt, from which we had drawn the fpirit of 
nitre ; fince though the Ipirit of fait, that came 
over, did (as we expefted) bring over fo many 
of the corpufcles of the nitre, that being heat
ed, it would readily enough diffolve foliated 
gold ; yet the fait, that remained in the retort, 
being put upon quick coals, did flalh away 
with a vehement and halituous flame, very like 
that of common nitre.

Experiment VI.

I Come now, Pyrophilusy to an experiment, 
which, though in fome things it be of kin 

to that, which I have already taught you con
cerning the changing of fea-falt by aqua fortis, 
will yet afford us divers other inftances, to 
lhew, how upon the change of texture in bo
dies there may arile divers new qualities; efpe
cially of that fort, which, becaufe they are 
chiefly produced by chymiftry, and are wont 
to be confidered by chymifts, if not by them 
only, may in fome fenfe be called chymical.

The body, which, partly whilft we were

* Sec the Sceptical Chymift.
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to make his fpirit of fait and fal mirabilis. At 
he feemed plainly to make them different 
things ; yet relying on the experiment I had 
niade,andp Lit ting to a folution of nitre as much 
of the oil of vitriol as I had taken laft, though 
that be double the quantity he prefcribes for 
the making of his fal mirabilis, I obtained out 
of a low glafs body and head in fand an in
different good fpiritus nitri, that even before 
rcdlification would readily enough diflblve fil
ver, though it were diluted with as much of 
the common water, wherein falt-petre had been 
diffolved, as amounted at leaft to double or 
treble the weight of the nitrous parts. The re
maining matter being kept in the fire, till it 
was dry, afforded us a fait eafily reducible (by 
folution in fair water and coagulation^ into 
cryftalline grains, of a nature very differing 
both from crude nitre, and from fixt nitre, and 
from oil of vitriol. For it coagulated into 
pretty big and well-lhaped grains, which, you 
know, fixed nitre and other alkalizate faits

, not wont to do j and thefe grains were not, 
like the cryftals of falt-petre it felf, long and 
hexaedrical, but of another figure, not eafy nor 
neceffary to be here defcribed.

Besides, this vitriolate nitre (if I may 
fo call it) would not eafily, if at all, flow in 
the air as fixt nitre is wont to do: moreover, it 
was eafily enough fufible by heat, whereas fixt 
nitre doth ufually exaft a vehement fire for 
its fufion: and though crude falt-petre alfo ‘as I expefted, flioot in the remaining liquor 
melts eafily, yet to fatisfy you, how differing a 
fubftance this of ours was from that, we caft 
quick coals into the crucible, without being at 
all able to kindle it. Nay, and when for fur
ther trial we threw in fome fulphur alfo, 
though it did flame away it felf, yet it did not 
feem to kindle the fait, that was hot enough to 
kindle it •, much lefs did it flafli, as fulphur is 
wont on fuch occafions to make falt-petre do. 
Add to all this, that a parcel of this white fub
ftance, being without brimftone made to flow 
for a while in a cnicible with a bit of charcoal 
for it to work upon, grew manifeftly and 
ftrongly feented of fulphur, and acquired an al
kalizate tafte, fo that it feemed almoft a coal 
of fire upon the tongue,, if it were licked be
fore it imbibed any of the air’s moifture, and 
(which many perhaps will, though I do not, 
think ftranger) obtained alfo a very red colour; 
which recalled to my mind, that Glauber men
tions fuch a change obfervable in his fait made 
of common fait, upon whofe account he is 
pleafed to call fuch a fubftance his Carbuncu- 
lus.

Being invited by this fuccefs to try, whe
ther I could make his fal mirabilis, notwith
ftanding his intimating, as I lately told you, 
that it is done with adiffcring menftruum from 
that, wherewith the falt-petre is to be wrought 
upon i I obferved, that where he points at a 
way of making his lalt in quantity without 
breaking the veffels, he prefcribes, that the 
materials be diftilled in veffels of pure filver: 
whence I conjedured, that it was not aqua 
fortis or Ipirit of nitre, that he employed to 
open his fea-falt j and that confequently, fince 
common Ipirit of fait was too weak to effed

fo great a change as the experiment requires, 
it was very probable, that he imployed oil of 
fulphur or. of vitriol, which will fcarce at all 
fret unalloyed filver. And however I con
cluded, that whatfoever the event fhould prove, 
it could not but be worth the while to try, what 
operation fuch a menftruum would have upon 
fea-falt, as I was fure had fuch a notable one 
upon falt-petre. And I remember, that for
merly making fome experiments about the dif
fering manners of dilTolution of the fame con
crete by feveral liquors, I found, that oil of 
vitriol diflblves fea-falt in a very odd way, 
(which you will find mentioned among my 
promilcuous experiments:) wherefore pouring 
upon a folution of bay-falt made in but a 
moderate proportion of water, oil of vitriol 
to the full weight of the dry fait, and abftrad- 
ing the liquor in a glafs cucurbite placed in 
fand, I obtain’d, without ftrefs of fire, befides 
phlegm, good ftore of a liquor, which by the 
fmell and tafte feemed to be fpirit of fait. 
And to fatisfy my felf the better, mingling a 
little of it with fome of the fpirit of nitre lately 
mentioned, I found the mixture, even with
out the affiftance of heat, to diflblve crude 
gold. And having for further trial’s fake 
poured fome of it upon fpirit of fermented 
urine, till the affufion ccafed to produce any 
conflict, and having afterwards gently evapo
rated away the fuperfluous moifture, there did, 

a fait figured like combs and feathers, there
by dilclofing it felf to be much of the nature 
of fal armoniack, fuch as I elfewhere relate my 
having made, by mingling fpirit of urine with 
fpirit of common fait made the ordinary way.] 

This, Pyrophilus, is all I can find at pre
fent of that account, of which I hoped to have 
found much more: but you will be the more 
unconcerned, for my not adding divers other 
things, that, I remember, I tried, as well be
fore and after the writing the above tranfcribed 
paper, (as particularly, that I found theexpe-’ 
rimenc fometimes to fucceed not ill, when I i 
diftilled the oil of vitriol and fea-falt together, 
without the intervention of water, whereby 
much time was faved, and alfo when I im
ployed oil of fulphur, made with a glafs bell, 
inftead of oil of vitriol) if I inform you, that 
afterwards I found, that Glauber himfelf, in 
fome of his fubfequent pieces, had delivered 
more intelligibly the way of making what he, 
without, altogether fo great a brag, as moft 
think, calls his fal mirabilis, (which yet fome 
very ingenious readers of his writings have 
come to us to teach them) and that thofe ex
periments of his about it, which I was able to 
make fucceed, (for fome I was not, and fome I 
did not think fit to try) you will find, together 
with thofe of my own, in more proper places 
of other papers. Only, to apply what hath 
been above related to my prefent purpofe, d 
muft not here pretermit a couple of obferva
tions.

And firft, we may take notice of th^ power, 
that mixtures, though they feem but yery flight, 
and confift of the fmalleft number of ingre
dients, may, if they make great changes of 
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ftxture, have, in altering the nature and qua
lities of the compounding bodies. For in our 
(above recited) cafe, though fea-fait being a 
body confiderably fixed requires a naked fire 
to be elevated even by the help of copious 
additamepts of beaten bricks or clay, ^c. to 
keep it f?om fufion, yet the faline corpufcles 
are diftilled over in a moderate fire of land ; 
whilft the oil of vitriol, by whofe intervention 
they acquise this volatility, though it be not 
(like the other) a grols, or as the fame che
mift fpeaks, corporeal fait, but a liquor, that 
has been already diftilled, is yet by the fame 
operation fo fixed, as to ftay behind not only 
in the retort, but, as I have fometimes pur
pofely tried, in much confiderabler heats than 
that needs in this experiment be expofed to. 
Nor only is the oil of vitriol made thus far 
fixed, but it is otherwife alfo no lefs changed. 
For when the remaining fait has been expofed 
to a competent heat, that it may be very dry 
and white, to be fure of which I feveral times 
do, when the diftillation is ended, keep the 
remaining mafs (taken out of the retort and 
beaten) in a crucible among quick coals, you 
lhall have a confiderable quantity (perhaps 
near as much as the fea-falt you firft employed) 
of a fubftance, which, though not infipid, has 
not at all the tafte of fea-falt, or any other 
pungent one, and much lefs the highly corro- 
five acidity of oil of vitriol.

And the mention of this fiibftance leads me 
to the fecond particular I intended to take no
tice of, which is a phasnomenon to confirm 
what I formerly intimated, that notwithftand
ing the regular and exquifite figures of fome 
faits, they may, by the addition of other bo
dies, be brought to conftitute cryftals of very 
differing, and yet of curious, lhapes. For if 
you diffolve the hitherto mentioned caput tnor- 
tuiim of fea-falt (after you have made it very 
dry, and freed it from all pungency of tafte) 
in a fufficient quantity of fair water, and hav
ing filtrated the folution, fuffer the diffolved 
body leifurely to coagulate, you will probably 
obtain, as I have often done, cryftals of a 
far greater tranfparency, than the cubes, where
in fea-falt is wont to Ihoot, and of a lhape 
far differing from theirs, though oftentimes 
no lefs curious than that of thofe cubes : and, 
which makes mainly for my prefent purpofe, I, 
have often obferved thofe finely-figured cry
ftals to differ as much in lhape from one ano
ther, as from the grains of common fait. 
And indeed I muft not on this occafion con
ceal from you, that whether it be to be im
puted to the peculiar nature of fea-falt, or 
(which I judge much more probable) to the 
great difparities to be met with in liquors, that 
do all of them pals for oil of vitriol, whether 
(I fay) it be to this or to fome other caufe, 
that the effed is to be imputed, I have found 
my attempts to make the beft fort of fal mi- 
rabilis fubjedl to fo much uncertainly, that 
though I have divers times fucceeded in them.

Von. II.
* Though this VIfth experiment, being confiderable and very pertinent, the author thought fit fo mention if, fuch 

as it is here delivered, when he writ but to a private friend ; yet after he was induced to publilh thefe papers, it 
was the (now raging) plague, which drove him from the accommodation retjujiitc to his purpofe, that fraftrated 
the defign he had of firft repeating that part of the experiment, which treats of the deftruftion of gold i for as for 
that part, which teaches the volatilization of it, he had tried that often enough before.
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I have found fo little uniformity in the fuccefs, 
as made me reckon this experiment amongft 
contingent ones, and almoft weary of med
dling with it.

Experiment VII*.

I Remember, Pyrophilus, I once made an eJt- 
periment, which if I had had the oppor

tunity to repeat, and had done fo with the 
like fuccefs, 1 Ihould be tempted to look 
upon it, though not as a lucriferous experi- 
ment, (for it is the quite contrary) yet as lb 
lucriferous a one, as, how much foever it may 
ferve to recommend chemiftry itfelf, may no 
left dilpleafe envious chemifts, who will be 
troubled, both that one, who admits not their 
principles, Ihould devife fuch a thing j and 
that, having found it, he Ihould not (chemift 
like) keep it fecret.

But to give you a plain and naked account 
of this matter, that you may be able the bet
ter to judge of it, and, if you pleafe, to re
peat it, 1 will freely tell you, that fuppofing all 
metals, as well as other bodies, to be made of 
one catholick matter common to them all, 
and to differ but in lhape, fize, motion, or 
reft, and texture of the fmall parts they confift 
of, from which affedions of matter the qua
lities, that difference particular bodies, refult, 
I could not fee any impoflibility in the nature 
of the thing, that one kind of metal Ihould 
be tranfmuted into another; (that being in 
effed no more, than that one parcel of the 
univerfal matter, wherein all bodies agree; 
may have a texture produced in it, like the 
texture of fome other parcel of the matter 
common to them both.)

And having firft fuppofed this, I further 
confidered, that in a certain menftruum, which 
according to vulgar chemifts dodrine, muft 
be a worthlefs liquor, according to my appre- 
henfion, there muft be an extraordinary effi
cacy in reference to gold, not only to diffolve 
and otherwife alter ir, but to injure the very 
texture of that fuppofedly immutable metal.

The menftruum then I chofe to try, whether 
it could not diffolve gold with, is made by 
pouring on the redified oil of the butter of 
antimony, as much ftrong Ipirit of nitre, as 
would ferve to precipitate out of it ^11 the 
bescoarticum minerale j and then with a good 
fmartfire diftilling off all the liquor, that would 
come over, and (if need be) cohobating it 
upon the antimonial powder. For though di
vers chemifts, that make this liquor, throw it 
away, upon prefumption, that becaufe of the 
ebullition, that is made by the affufion of the 
fpirit to the oil and the confequent precipita
tion of a copious powder, the liquors have 
mutually deftroyed or difarmed each other > 
yet my notions and experience’of the nature 
of fome fuch mixtures invite me to prize this, 
and give it the name of menftruum peracutum.

Having then provided a fufficient quan* 
tity of this liquor, (for I have obferved, that 
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gold ordinarily requires a more copious fol
vent than filver,) we took a quantity of the 
beft gold we could get, and melted it with 
three or four times its weight of copper, 
which metal we choofe rather than that, which 
is more ufual among refiners, filver, that there 
may be the lefs fufpicion, that there remained 
any filver with the gold after their feparation : 
this mixture we put into good aqua fortis, or 
Ipirit of nitre, that all the copper being dif
folved, the gold might be left pure and finely 
powdered at the bottom j this operation with 
aqiia fortis being accounted the beft way of 
refining gold, that is yet known, and not fub
jeft like lead to leave any filver with it, fince 
the aqua fortis takes up that metal. And for 
greater fecurity, we gave the powder to an 
ancient chemift to boil fome more of the men
ftruum upon it, without communicating to 
him our defign. This highly refined gold be
ing, by a competent degree of heat, brought, 
as is ufual, to its native colour and luftre, we 
put to it a large proportion of the menftruum 
^peracutunti (to which we have fometimes found 
caufe to add a little Ipirit of fait, to promote 
the folution) wherein it diflblves flowly and 
quietly enough ; and there remained at the 
bottom of the glafs a pretty quantity (in lhew, 
though not in weight) of white powder, that 
the menftruum would not touch ; and, if I 
much mifremember not, we found it as indif- 
folvable in aqua regis too. The folution of 
gold being abftrafted, and the gold again 
reduced into a body did, upon a fecond fo
lution, yield more of the white •powder, but 
not (if I remember aright) fo much as at the 
firft: now having fome little quantity of this 
powder, it was eafy with borax or fome other 
convenient flux to melt it down into a metal, 
which metal we found to be white like filver, 
and yielding to the hammer, if not to a lefs 
preffure, and fome of it being diffolved in 
aqua fortis, or Ipirit of nitre, did, by the odi
ous bitternefs it produced, fufficiently confirm 
us in our expeftation, to find it true filver.

I Doubt not but you will demand, Pyro- 
fhilus^ why I did not make other trials with 
this faftitious metal, to fee in how many other 
qualities I could verify it to be filver : but the 
quantity I recovered after fufion was fo fmall, 
fome of it perhaps being left either in the flux, 
or in the crucible, that I had not wherewithal 
to make many trials ; and being well enough 
latisfied by the vifible properties and the tafte 
peculiar to filver, both that it was a metal, 
and rather filver than any other, I was willing 
to keep the reft of it for a while, as a rarity, 
before I made further trials with it; but was 
fo unfortunate, as with it to lofe it in a little 
filver box, where I had fomething of more 
value, and poffibly of more curiofity.

You will alfo afk, why I repeated not 
the experiment ? To which I fhall anfwer, 
that, befides that one may eafily enough fail 
in making the menftruum fit for my purpofe, 
I did, when I had another opportunity, (for 
I was long without it) make a fecond attempt j 
and having, according to the above mentioned 
method, brought it fo far, that there remained

nothing but the melting of the white powder 
into filver, when having walhed it, 1 had laid 
it upon a piece of white paper by the fire’s 
fide to dry, being fuddenly called out of my 
chamber, an ignorant maid, that in the mean 
time came to drefs it up, unluckily livept this 
paper, as a foul one, into the fire: which 
difcouragement, together with a multiplicity 
of occafions, have made me fulpend the pur- 
fuit of this experiment till anothcF opportu
nity. But in the mean time, I was confirmed 
in fome part of my conjefture by thefe things.

The firft, by finding, that with fome other 
menftruums, which I tried, and even with good 
aqua regis itfelf, I could obtain from the very 
beft gold I dilfolved in them fome little quan
tity of fuch a white powder, as I was fpeaking 
of; but in fo very fmall a proportion to the 
diflblved gold,'that I had never enough of it 
at once to think it worth profecuting trials 
with.

The other was this, that a very experienced 
mineralift, whom I had acquainted with part 
of what I had done, alTured me, that an emi
nently learned and judicious perfon, that he 
named to me, had, by diffolving gold in a 
certain kind of aqua regis, and after by reduc
tion of it into a body, re-dilTolving it again, 
and repeating this operation very often, reduced 
a very great, if not much the greater part, of an 
ounce of gold into fuch a white powder.

And the third thing, that confirmed me, 
was the proof given me by fome trials, that I 
purpofely made, that the menftruum feracutum 
I employed had a notable operation upon gold, 
and would perform fome things (one of which 
we lhall by and by mention) which judicious 
men, that play the great criticks in chemiftry, 
do not think feafible ; fo that there feems no 
greater caufe to doubt, that the above-men
tioned filver was really obtained out of the 
pure gold, than only this, that men have hi
therto fo often in vain attempted to make a 
real tranlmutation of metals, (for the better 
or for the worfe.) and to deftroy the mofl^ 
fixed and compared b»dy of gold, that thei 
one is looked upon as an unprafticable thing, 
and the other as an indeftruftible metal.

T o refleft then a little upon what we have 
been relating, if we did not miftake nor im
pofe upon our feives, (I fay upon our feives, 
the projeft being our own, and purfued with
out acquainting any body withjour aim,) it may 
afford us very confiderable confequences of 
great moment.

And in the firft place, it feems probably re
ducible from hence, that however the chemifts 
are wont to talk irrationally enough of what 
they call tin£lura auri^ and anima auri j yet, 
in a fober fenfe, fome fuch thing may be ad
mitted : I fay, fome fuch thing, becaufe as on 
the one hand I would not countenance their 
wilcj fancies about thefe matters, fome of them 
being as unintelligible, as the Peripatetics fub
ftantial forms ; fo, on the other hand, I would 
not readily deny, but that there may be fome 
more noble and fubtile corpufcles, that being 
duly conjoined with the reft of the matter, 
whereof gold confifts, may qualify that matter 
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to look yellow, to refift aqua fortis, and to 
exhibit thofe other peculiar phaenomena, that 
difcriminate gold from filver; and yet thefe 
noble parts may either have their texture de
ftroyed by a very piercing menftruum, or by 
a greater eongruity with its corpufcles, than 
with thofe of the remaining part of the gold, 
may ftick more clofe to the former, and by 
their means be extricated and drawn away 
from the fetter. As when, (to explain my 
meaning by a grofs example) the corpufcles 
of fulphur and mercury do, by a ftrift coali
tion, aflbciate themfelves into the body we call 
vermilion, though thele will rife together in 
fublimatory veffels, without being divorced by 
the fire, and will aft: in many cafes, as one 
phyfical body ; yet it is known enough among 
chymifts, that if you exquifitely mix with it 
a due proportion of fait of tartar, the parts of 
the alkali will aflbciate themfelves more ftrift- 
ly with thofe of the fulphur, than thele were 
before alfociated with thofe of the mercury ; 
whereby you lhall obtain out of the cinnabar, 
which feemed intenfely red, a real mercury, 
that will look like fluid filver. And this 
example prompts me to mind you, Pyrophi- 
iui., that, at the beginning of this paragraph, 
I faid no more, than that the confequence, I 
have been deducing, might probably be infer
red from the premifes. For as it is not ab
furd to think, that our menftruum may have 
a particular operation upon fome noble, and 
(if I may fo call them) fome tinging paVts of 
the gold, fo it is not impoffible, but that the 
yellowilhnels of that rich metal may proceed 
not from any particular corpulcles of that co
lour, but from the texture of the metal; as 
in our lately-mentioned example, the cinnabar 
was highly red, though the mercury it confift
ed of, were filver-coloured, and the fulphur 
but a pale yellow ; and confequently, the 
whitenefs and other changes produced in the 
new metal we obtained, may be attributed, not 
to the extraftion of any tinging particles, but 
to a change of texture, whereon the colour as 
well as other properties of the gold did de
pend. But that, which made me unwilling to 
rejeft: the way I firft propofed of explicating 
this change of colour, was, that a mineralift of 
great veracity hath feveral times alTured me, 
that a known perfon in the relator’s country, 
the Netherlands^ got a great deal of money 
by the way of extrafting a blue tinfture out 
of copper, fo as to leave the body white; ad
ding, that he himfelf, having procured from 
a friend (to fatisfy his curiofity) a little of the 
menftruum, (whofe chief ingredients his friend 
communicated to him, and he to me) he did, 
as he was direfted, diflblve copper in com
mon aqua fortis, to reduce it into fmall parts j 
and then having kept the calx of the powder 
of this copper for fome hours in this menftru
um, he perceived, that the clear liquor, which 
was weak in tafte, did not diflblve the body 
of the metal, but only extraft a blue tinfture, 
leaving behind a very white powder, which 
he quickly reduced by fufion into a metal of 
the fame colour, which he found as malleable 
as before. Which I the lefs wonder at, be-

1

S’S 
caufe the experienced chymift Johannes Agri
cola^ in his Dutch annotations upon Pojrpius^ 
mentions the making of a white and malleable 
topper in good quantities upon his own know
ledge i and that of fuch a kind of copper I 
have with pleafure made trial, I elfewhere re
late. But of thefe matters we may poffibly 
fay more in a convenient place.

The fecond thing, that feems deducible 
from our former narrative, is, that however 
moft (for I lay not all) of the judicioufeft a- 
mong the chymifts themfelves, as well as a- 
mong their adverlaries, believe gold too fixed 
and permanent a body to be changeable by 
art, infomuch that it is a received axiom a- 
mongft many eminent Spagyrifts, that faciliuS 
eJi aurum conjlruere, quam dejlruere ; yet gold 
itfelf is riot abfolutely indeftruftible by art, 
fince gold being acknowledged to be an ho
mogeneous metal, a part of it was, by our 
experiment, really changed into a body, that 
was either true filver, or at leaft a new kind of 
metal very different from gold. And fince it 
is generally confefled, that among all the bo
dies we are allowed to obferve near enough, 
and to try our ikill upon, there is not any, 
whofe form is more ftriftly united to its matter 
than that of gold; and fince alfo the opera
tion, by which the white powder was produced, 
was made only by a corrofivc liquor, without 
violence of fire; it feems at leaft a very proba
ble inference, that there is not any body of fo 
conftantand durable a nature, but that, not
withftanding its perfifting inviolated in the 
midft of divers fenfible dif^ifes, its texture, 
and confequently its nature, may be really de
ftroyed, in cafe this more powerful and appro
priated agent be brought, by a due manner of 
application, to work upon the body, whofe 
texture is to be deftroyed.

But this matter we elfewhere handle, and 
therefore lhall now proceed to the laft and 
chief confeftaries of our experiment.

Thirdly then, it feems deducible from 
what we have delivered, that there may be a 
real tranfinutation of one metal into another, 
even among the perfefteft and nobleft metals, 
and that effefted by faftitious agents in a Ihort 
time, and, if I may fo Ipeak, after a mecha
nical manner. I fpeak not here of prqje^ion, 
whereby one part of an aurifick powder is faid 
to turn I know not how many hundred or 
thoufand parts of an ignobler metal into filver 
or gold, not only becaufe, though projeftion 
includes tranfinutation, yet tranfinutation is not 
all one with projeftion, but far eafier than it; 
but chiefly becaufe it is not in this difcourfe you 
are to expeft what I can fay, and do think, con
cerning what men call the philofophers ftone. 
To reftrain myfelf then to the experiment we 
are confidering, that feems to teach us, that at 
leaft among inanimate bodies, the nobleft and 
conftanteft fort of forms are but peculiar con
trivances of the matter, and may, by agents, 
that work but mechanically, that is, by locally 
moving the parts, and changing their fizes, 
fhape, or texture, be generated and deftroyed; 
fince we fee, that in the fame parcel of metah 
line matter, which a little before was true and
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pure gold, by having fome few of its parts 
withdrawn, and the reft tranlpofed, or other- 
wife altered in their ftrufture, (for there ap
pears no token, that the menftruum added any 
thing to the matter of the produced filver) or 
by both thefe ways together, the form of gold, 
or that peculiar modification, which made it 
yellow, indilToluble in aqua fortis, ^c. is abo- 
lifhed; and from the new texture of the fame 
matter there arifes that new form or conven
tion of accidents, from which we call a metal 
filver. And fince ours was not only diflbluble 
in aqua fortis, but exhibited that exceffively 
bitter tafte, which is peculiar to filver, there 
feems no neceffity to think, that there needs 9 
diftinft agent, or a peculiar aftion of a fub
ftantial form, to produce in a natural body 
the moft peculiar and difcriminating properties. 
For it was but the lame menftruum, devoid 
of bitternefs, that by deftroying the texture of 
gold changed it into another, upon whofe account 
it acquired at once both whitenels in colour, 
diflblublenefs in aqua fortis, and aptnels to com
pofe a bitter body with it, and I know not how 
many other new qualities are attributed.

I Know it is obvious to objeft, that it is no 
very thrifty way of tranfinutation, inftead of 
exalting filver to the condition of gold, to de
grade gold to the condition of filver. But a 
tranfinutation is neverthelels more or left real, 
for being or not being lucriferous •, and fince 
that may inrich a brain, that may impoverilh 
a purfe, I muft look upon your humour as 
that of an alchymift, rather than of a philofo- 
pher, if I durft not expeft, that the inftruftive- 
neft in fuch an experiment will fuffice to recom
mend it to you. And if I could have fatisfied 
my felf, that good authors are not miftaken 
about what they affirm of the tranfinutation 
■of iron into copper, though, the charge and 
pains confidered, it be a matter of no gain, 
yet I Ihould have thought it an experiment of 
great worth, as well as the tranfinutation of 
filver into gold. For it is no fmall matter to 
remove the bounds, that nature leems very in- 
induftrioully to have fet to the alterations of 
bodies; elpecially among thofe durable and 
almoft immortal kinds, in whofe conftancy to 
their firft forms nature feems to have defigned 
the lhewing her felf invincible by art.

I Should here, Pyrophilus, conclude what 
1 have to lay of the experiment, that hath al
ready fo long entertained us, by recommend
ing to you the repetition of what I had not the 
opportunity to try above once from end to end, 
were it not, that I remember fomething I faid 
about the menftruum peracutum, may feem to 
import a promife of communicating to you 
fomething of the efficacy of that liquor upon 
gold. And therefore partly for that reafon, 
and partly to make fure, that the prefent dif
courfe lhall not be uninftruftive to you, I would 
add, that though not only the generality of re
finers and mineralifts, but divers of the moft ju
dicious cultivators ofchymiftry itfelf, hold gold 
to be lb fixed a body, that it can as little be 
volatilized as deftroyed, and thac upon this 
ground, that the procelfcs of fubliming or di-

Confiderations and Experiments touching
Hilling gold to be met with in divers chymical 
books are either myftical, or unprafticable, or 1 
fallacious, (in which opinion I think them not 
much miftaken;) though this, I fay, be the 
perfuafion even of fome critical chymifts, yet, 
upon the juft expeftation I had to find my 
menftruum very operativeupon gold, 1 attempt
ed and found a way to elevate it to a confider
able height, by a far left proportion of addi- 
tament, than one, that were not fully perfuaded 
of the poffibility of elevating gold, would ima
gine; and though I have indeed found, by 
two or three feveral liquors, (elpecially the 
aqua pugilum, enigmatically defcribed by Pa-- 

Jtlius) that the fixednefs of gold is not altoge
ther invincible, yet I found the effeft of thefe 
much inferiour to that of our mixture; touch
ing which 1 lhall relate to you the eafieft and 
Ihorteft, though not perhaps the very beft, man
ner of imploying it.

We take then the fineft gold we can pro
cure, and having either granulated it or lami
nated it, we diffolve it in a moderate heat 

‘with a fufficient quantity of the menftruum per
acutum, and having carefully decanted the 
folution into a conveniently fized retort, we 
very gently in a fand-furnace diftil off the men
ftruum ; and if we have a mind to elevate the 
more gold, we either pour back upon tlie re
maining fubftance the fame menftruum, or, 
which is better, re-diffolve it with frelh. The 
liquor being abftrafted, we urge the remain
ing matter by degrees of fire, and in no ftronger 
a one than what may eafily be given in a fand- 
furnace, a confiderable quantity of the gold 
will be elevated to the upper part of the retort, 
and either fall down in a golden-coloured li
quor into the receiver, or, which is more ulu- 
al, fallen itfelf to the top and neck in the form of 
a yellow and reddilh fublimate; and Ibmetimes 
we have had the neck of the retort inriched 
with good ftore of large thin cryftals, not yel
low but red, and moft like rubies, very glori
ous to behold; (though even thefe being taken 
out, and fuffered to lie a due time in the open 
air, would lofe their faline form, and run per 
deliquium into a liquor.) Nor fee I any caufe to 
doubt, but that by the re-affufions of a frelh 
menftruum upon the dry calx of gold, that 
ftays behind, the whole body of the metal 
may be eafily enough made to pafs through 
the retort, though for a certain reafon I for
bore to profecute the experiment lb far.

But here, Pyrophilus, I think my felf 
obliged to interpole a caution, as well as to 
give you a further information about our pre
fent experiment. For firft, I muft tell you, 
that though even learned chymifts think it a 
fufficient proof of a true tinfture, that not only 
the colour of the concrete will not be fepa- 
rated by diftillation, but the extrafted liquor 
will pafs over tinfted into the receiver ; yet 
this fuppofition, though it be not unworthy 
of able men, may in fome cafes deceive them. 
And next I muft tell you, that whereas I fcru
ple not in feveral writings of mine to teach, 
that the particles of folid and confiftent bo
dies are not always unfit to help to make up 
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the Qualities and Forms.
fluid ones, I lhall now venture to fay further, 
thac even a liquor made by diftillation, how 
volatile foever fuch liquors may be thought, 
may in part confift of corpufcles of the moft 
compaft and ponderous bodies in the world.

N ow to manifeft both thefe things, and to 
lhew you withal the truth of what I elfewhere 
teach, That fome bodies are of fo durable a tex
ture, that their minute parts will retain their 
own nature^ notwithftanding variety ofdifguifes, 
•which may impofe not only upon other men, but 
upon chymifts themfelves ; I will add, that to 
profecute the experiment, I dropped into the 
yellow liquor afforded me by the elevated gold 
a convenient quantity of clean running mer
cury, which was immediately coloured with a 
golden coloured film, and lhaking it to and 
fro, till the menftruum would gild no more, 
when I fuppofed the gold to be all precipi
tated upon the mercury, I decanted the cla
rified liquor, and mixing the remaining amal
gam (if I may fo call it) of gold and mercu
ry with feveral times its weight of borax, I did 
as I expedled ; by melting them in a fmall cru
cible, eafily recovered the fcattered particles of 
the elevated metal, reduced into one little mafs 
or bead of corporal or yellow (though perhaps 
fomewhat palifli) gold. But yet, whether the 
gold, that tinged the menftruum, might not, 
before the metal was reduced or precipitated 
out of it, have been more fuccelsfully applied 
to fome confiderable purpofcs than a bare fo
lution of gold, that hath never been elevated, 
may be a queftion, which I muft not in this 
place determine, and fome other things, that I 
have tried about our elevated gold, I have 
elfewhere taken notice of; only this further 
ufe I lhall here make of this experiment, that 
whereas I Ipeak in other papers, as if there 
may be a volatile gold in fome ores and other 
minerals, where the mine-men do not find any 
thing of that metal, I mention fuch a thing 
upon the account of the paft experiment and 
fome analogies. And therefore, as I would 
not bt underftood to adopt what every chymi
cal writer is pleafed to fancy concerning vola
tile gold i fo I think judicious men, that are 
not fo well acquainted with chymical opera
tions, are fometimes too forward to condemn 
the chymifts obfervations; not becaufe their 
opinions have nothing of truth, but becaufe 
they have had the ill luck not to be warily 
enough propofed. And to give an inftance in 
the opinion, that fome minerals have a vola
tile gold, (and the like may be faid of filver) 
I think I may give an account rational enough 
of my admitting fuch a thing, by explicating 
it thus : that as in our experiment, though af
ter the almoft total abftraftion of the menftru
um, the remaining body being true gold, and 
confequently in its own nature fixed, yet it is fo 
ftriftly affociated with fome volatile faline par
ticles, that thefe being preffed by the fire, car
ry up along with them the corpufcles of the 
gold, which may be reduced into a mals by 
the admiftion of borax, or fome other body 
fitted to divorce the corpufcles of the metal 
from thofe, that would elevate them, and to 
unite them into grains, too big and ponderous
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to be fublimed: fo in fome mineral bodies 
there may be pretty ftore of corpulcles of 
gold fo minute, and fo blended with the un
fixed particles, that they will be carried up 
together with them by lb vehement a heat, as 
is wont to be imployed to bring ores, and 
even metalline malfes, to fufion. And yet it is 
not impolfible, but that thefe corpufcles of 
gold, that in ordinary fufions fly away, may 
be detained and recovered by fome fuch pro
per additament, as may either work upon, and 
(to ufe a chymical term) mortify the other parts 
of the mafs, without doing fo upon the gold j 
or, by affociating with the volatile and igno- 
bler minerals Ibme way or other, difable them 
to carry away the gold with them, as they 
otherwife may do j or by its fixednels and 
cognation of nature make the. difperfed gold 
imbody with it. On which occafion I remem
ber, that a very ingenious mat> defiring my 
thoughts upon an experiment, which he and 
fome others,that were prefent at it, looked up
on as very ftrange j namely, that fome good 
gold having for a certain trial been coupled 
with a gread deal of lead, inftead of being ad
vanced in colour, as in goodnefs, was grown 
manifeftly paler than before i my conjcfttire 
being, that fo great a proportion of lead might 
contain divers particles of volatile filver, which 
meeting with the fixed body of the gold by 
incorporating therewith, was detained, was 
much confirmed, by finding upon inquiry, that 
the gold inftead of lofing its weight, had it 
confiderably increafed j which did much bet-* 
ter anfwer my guefs, than it did their expec
tation, that made the experiment, and were 
much furprifed at the event. But tliis is no 
fit place to profecute the confideration of the 
additaments, that may be ufed to unite and 
fix the particles of the nobler metals blended 
with volatile bodies ; though perhaps what 
hath been faid may afford Ibme faint about the 
matter, as well as ibme apology for the chy- 
micai term, volatile gold ; the poffibility of 
which, I prefume, we have evinced by the 
latter part of this experiment, (in which I am 
forry I cannot remember the proportion of 
the remaining faits, that were able to elevate 
the gold) for that I have feveral times made, 
and therefore dare much more confidently rely 
on it, than I can prefs you to do on thd for
mer part (about the tranfinutation, or at leaft: 
deftruflion of gold) till yovi or I fliall have c^- 
portunity to repeat that trial.

Exferiweni VIIL

Though, Pjropbilusy the experimentlam 
about to fubjoin, may at the firft glance 
feem only to concern thtproduSiion eftaftes^ and 

be indeed one of the principal, that I devifed 
concerning that fubjed, and that belongs to the 
notes I have made about tfa<^ qualities j yet, 
if you do not of your felf take notice of it, 
I may hereafter have occafion to fhew you, 
that there are fome particulars in this experi
ment, that are applicable to more than taftes. 
And fince I had once thodghts (hO'Wever fince 
difeouraged by the difficulties of the attempt) 
tQ make my notes extend even to divers quar 
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litiesi which the operations of chymifts and the 
pradice of phyficians have made men take no
tice of i (fuch as the powers of corroding, pre
cipitating, fixing, purging, bliftering, ftupi- 
fying, I prefume you will not diflike 
that one, who had thoughts to fay fomething 
even of chymical and of medical qualities^ if 
1 may fo call them, fhould give you here an 
experiment or two about more obvious, though 
particular affedions of bodies, when there are 
feveral things in the experiment, that may be 
of a general import to the dodrine of the origin 
of qualities and forms.

We took then an ounce of refined filver, 
and having diffolved it in aqua fortis, we fuf
fered it to fhoot into cryftals, which being 
dried, we found to qxceed the weight of the 
filver by feveral drachms, which accrued upon 
the concoagulation of the acid faits, that had 
diffolved and were united to the metal. Thefe 
cryftals we put into a retort, and diftilled 
them in fand, with almoft as great a heat as 
we could give in a hammered iron furnace, 
wherein the operation was made; but there 
came over only a very little fourifh phlegm 
•with an ill feent: wherefore the fame retort be
ing fuffered to cool, and then coated, it was 
removed to another furnace, capable of giving 
a far higher degree of heat, namely, that of a 
naked fire, and in this furnace the diftillation 
was purfued by the feveral degrees of heat, till 
at length the retort came to be red-hot, and 
kept fo for a good while: but though even 
by this operation there was very little driven 
over, yet that fufficiently manifefted what we 
aimed at fhewing, namely, that a body ex
tremely bitter might afford, as well as it con
fifted of, good ftore of parts, that are not at 
all bitter, but (which is a very differing taft^) 
eminently four. For our receiver being taken 
off even when it was. cold, the contained fpirit 
fmoked outlike reftified aqua fortis, and not only 
fmelt and tafted like aqua fortis, to the annoy
ance of the nofe and tongue; but being poured 
upon filings of crude copper, it fell immedi
ately to corrode them with violence, making 
much hiffing, and fending up thick fumes, 
and in a trice produced with the corroded 
copper a bluilh colour, like that, which that 
metal is wont to give in good aqua fortis.

Afterwards wc took minium and aqua 
fortis, and made a folution, which being fil- 
tred and evaporated, left us a faccharum Sa- 
turni much like the common, made with fpirit 
of vinegar. Then taking this fweet vitriol of 
lead, (as we elfewhere call it) we endeavoured 
in the formerly mentioned fand-furnace to drive 
it over in a retort; but finding that degree of 
fire incompetent to force over any thing, fave 
a little phlegmatick liquor, we caufed the re
tort to be coated and transferred to the other 
furnace, where being urged with a naked fire, 
it afforded at length a fpirit fomewhat more 
copious than the filver had done. This fpirit 
fmoked in the cold receiver as the other had, 
and did, like it, rankly fmell of aqua fortis, 
and was fo far from retaining any of the fweet
nefs of the concrete, that had yielded it, that 
it was offenfively acid, and being poured up-

Conftderations and Experiments touching
on 'minium, it did with noife and bubbles fall 
upon it, and quickly afforded us a liquor, which 
being filtred, did, by its fweetnefs, as well as 
Other proofs, affure us, that there would have 
needed but a gentle evaporation (if we had 
leifure to make it) to obtain from it a true 
fugar of lead. And it is remarkable, that the 
Concrete, which appeared white before diftil
lation, remained, for the moft part, behind 
in the retort in the form of a black caput 
mortuum^ (fometimes we have had it in a yel- 
Jowiffi lump) which w^ neither at all fweet, 
as the vitriol of lead it felf had eminently been, 
nor at all fourj as the liquor diftilled from 
it was in a high degree ; but feemed rather in
fipid, and was indeed but a calx of lead, which 
the heat of the fire had in part reduced in
to true and manifeft lead in the retort it felf, 
as appeared by many grains of feveral fizes, 
that we met with in the caput mortuum ; (rhe 
reft of which is eafily enough reducible by fu
fion, with a convenient flux, into malleable lead 
it felf.)

There are fome phenomena of this expe- 
rimenr, that we may elfewhere have occafion 
to take notice of, as particularly, that notwith
ftanding filver be a body fo fixed in the fire, 
that it will (as it is generally known) endure 
the cupel itfelf, and though in the dried cryf
tals of filver, the fait, that adheres to the filver, 
increafes the weight of the metal but about a 
fourth or a third part; yet this fmall propor
tion of faline corpufcles was able to carry up 
fo much of that almoft fixedeft of bodies, 
that more than once we have had the infide 
of the retort, to a great height, fo covered 
over with the metalline corpufcles, that the glals 
feemed to be filvered over, and could hardly, 
by long fcraping, be freed from the copious 
and clofely adhering fublimate.

Bu't the phaenomenon, that I chiefly defire 
to take notice of at prefent, is this, that not 
only aqua fortis, being concoagulated with dif
fering bodies, may produce very differing con
cretes, but the fame numerical feline corpufcles, 
that, being alfociated with thofe of one metal, 
had already produced a body eminent in one 
tafte, may afterwards, being freed from that 
body, compofe a liquor eminent for a very dif
fering tafte; and after that too, being com
bined with the particles of another metal, 
would with them conftitute a body of a very 
eminent tafte, as oppofite as any one can be to 
both the Qther taftes; and yet thefe feline cor
pufcles, if, inftead of this fecond metal, they 
fliould be affociated with fuch a one as that 
they are driven from, would therewith exhi
bit again the firft of the three mentioned taftes. 
To prove all this, we took cryftals of refin
ed filver made with aqua fortis, and though 
thefe cryftals be, as we often note, fuperla- 
tively bitter; yet having, by a naked fire ex- 
tqrted from them what fpirit we could, and 
found that, as we expefted, extremely acid, we 
put one part of it upon a few filings of filver, 
of which it readily made a folution more bitter 
than gall, and the other part of the diftilled 
liquor we poured upon minium. And though 
whilft it had been an ingredient of the cryf
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tals of filver committed to diftillation, it did 
with that metal compofe an exceffively bitter 
fubftance, yet the fame particles being loofened 
from that metal, and alfociated with thofe of 
the lead, did with them conftitute a folution, 
which by dvapouration afforded us a faccharum 
Saturni, or a vitriol fweet as fugar. And for 
further confirmation, we varied the experiment, 
having in a naked fire diftilled fome dried 
faccharum Saturni made with aqua fortis, the 
little liquor, that came over, in proportion to 
the body, that afforded it, was fo ftrong a fpirit 
of nitre, that for feveral hours the receiver was 
filled with the red fumes; and though the 
fmoking liquor were hugely lharp, yet part 
of it, being poured upon a piece of its own 
caput mortuum^ (in which we perceived not any 

’ tafte) did at length (for it wrought’ but very 
flowly) exhibit fome little grains of a faccha- 
rine vitriol j but the other part, being put upon 
filings of filver, fell upon it irrimediately with 
noife and ftore of fmoke, and a while after 
concoagulated with part of it (which it had 
diffolved) into a fait excceflively bitter.

Experiment IX.

Th E artificial tranfinutation of bodies be
ing, as the rareft and difficolteft produc

tion, fo one of the nobleft and ufefulleft ef
fefts of human fkill and power, not Only the 
clear inftances of it are to be diligently fought 
for and prized, but evert the probabilities of 
effefting fuch an extraordinary change of bo
dies are not to be neglefted j efpecially if the 
verfion hoped for, be to be made betwixt bo
dies of primordial textures, (if I may fo call 
them) and fuch bodies, as by the greatnefs of 
their bulk, and by their being to be found in 
moft of the mixed bodies here below, make a 
confiderable part of thofe, that we men have 
the moft immediately to do with. Invited by 
thefe confiderations, Pyrophilus^ I fhall venture 
to give you the account of fome obfervations 
and trials about the tranfmuting of water into 
earth, though it be not fo perfeft, as I wifh, 
and as I hope by God’s blefling to make it. 
. ThE' firft occafion, afforded me to do any 
thing about this matter, was my being con
fulted by a gentleman, (an antient chymift, but 
not at all a philofopher) who relating to me, 
how much he had (with the wonted fuccefs of 
fuch attempts) laboured after the grandy/rr^iwa, 
complained to me, among other things, that, 
havingoccafion to imploy great quantity of pu
rified rain-water, he obtained from it much 
lefs than he wifhed of the fubftance, that he 
looked for, but a great deal of a certain whitifh 
excrementitious matter, which he knew not 
what to make of. This gave me the curiofity 
firft to defire a fight of it, in cafe he had not 
thrown it away, (which by good fortune he 
had not) and then, taking notice of the unex- 
pefted plenty, and fome of the qualities of itj 
to afk him fome queftions, which were requi- 
fite and fufficient to perfuade me, that this re- 
fidence came not from accidental foulnefs of 
the water, nor of the Veffels it was received in. 
This I afterwards often thought of, and indeed 
it might juftly enough awaken fome fufpicions,
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that the little motes, that have been fometimes 
obferved to appear numerous enough in pure 
rain-water, whilft it is diftilling, might not be 
meerly accidental, but really product, as well 
as exhibited by the aftion of the fire. I thought 
it then worth while to profecute this matter a 
little farther ; and having put a pretty quan
tity of diftilled rain-water in a clean glafs bo
dy, and fitted it with a head and a receiver, 
I fuffered it to ftand in a digeftive furnace, till 
by the gentle heat thereof, the water was to
tally abftrafted, and the veffel left dry ; which 
being taken out of the fand, I found the bot
tom of the glafs all covered over with a white 
(but not fo very white) fubftance ; which be
ing fcraped off with a knife, appeared to be a 
fine earth, in which I perceived no manifeft 
tafte, and which, in a word, by feveral qua
lities feemed to be earth.

This encouraged me to rediftil the rain
water in the fame glafs body, whofe bottom; 
when the water was all drawn off, afforded me 
more of the like earth : but though the repe
tition of the experiment, and my having, for 
greater caution, tried it all the while in a new 
glafs, that had not been imployed before to 
other ufes, confirmed me much in my conjec
ture, that unlefs it could be proved, which I 
think will fcarce be pretended, that fo infipid 
a liquor as rain-water Ihould, in fo gentle a 
heat, diffolve the moft clofe and almoft inde- 
ftruftible body of glals it felf, (which fuch cor- 
rofive menftruums as aqua fortis and aqua re
gis are wont to leave unharmed) the earthy 
powder, I obtained from already diftilled rain
water, might be a tranfinutation of fome parts 
of the water into that fubftance ; yet having 
linhappily loft part of my powder, and con- 
fumed almoft all the reft, (for I kept a little 
by me, which you may yet fee) I Ihould, till 
I had more frequently reiterated my experi
ments, (which then I had not opportunity to 
do, though I had thoughts of doing it allb 
with fnow-water, that I had put into chymi
cal glaffes for that purpofe, and with liquor 
of melted hail, which 1 had likewife provided) 
and thereby alfo obtained fome more of this 
virgin earth, (as divers chymifts would call it) 
to make farther trials with, have retained grea
ter fufpicions, if I had not afterward acciden
tally fallen into difeourfe of this matter with 
a learned phyfician, who had dealt much in 
rain-water ; but he much confirmed me in my 
Conjecture, by affuring me, that he had fre
quently found fuch a white earth, as I men
tioned, in diftilled rain-water, after he had di
ftilled the fame numerical liquor, (carefully 
gathered at firft) I know not how many times 
one after another; adding, that he did not 
find fany more than I had done) any caufe to 
fufpeft, that if he had continued to rediftil 
the fame portion of water, it would have 
yielded him more earth.

But the oddnCfs of the experiment ftill 
keeping me in fufpenfc, it was not without 
much delight, that afterwards mentioning it 
to a very ingenious perfon, whom without his 
leave, I think not fit to name, well verfed in 
chymical matters, and whom I fufpefted to 
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have, in order to fome medicines, long 
wrought upon rain-water, he readily gave me 
fuch an account of his proceedings, as (eemed 
to leave little fcruple about the tranfinutation 
we have been mentioning : for he folemnly af
firmed to me, that having obferved, as I had 
done, that rain-water would, even after a di
ftillation or two, afford a terreftrial fi)bftance, 
which may fometimes be feen fwimming up 
and down in the limpid liquor, he had the 
curiofity, being fettled and at leifure, to try 
how long he could obtain this fubftance from 
the water. And accordingly having freed 
rain-water, carefully colleded from its acciden
tal, and as it were feculent earthinefs, which it 
will depofite at the firft flow diftillation, (and 
which is oftentimes coloured, whereby it may 
be diftinguifhed from the white earth made by 
tranfinutation) he re-diftilled it in very clean 
glaffes, not only eight or ten times, but near 
two hundred, without finding that his liquor 
grew weary of affording him the white earth, 
but rather that the corpufcles of it did ap
pear far more numerous, or at leaft more 
confpicuous in the latter diftillation, than in 
the former. And when I expreffed my curio-- 
fity to fee this earth, he readily fhewed me a 
pretty quantity of it, and prefented me with 
fome, which comparing with what I had re
maining of mine, I found to be exceeding 
like it, fave that it was more purely white, as 
having been for the main afforded by rain
water, that had been more frequently redified. 
And to compare this welcome powder with that 
J made myfelf, I tried with this divers things, 
which I had before tried with my own, 
and (becaufe the quantity prefented me was 
lefs inconfiderable) fome others too. For I 
obferved in this new powder, as I had done 
with my own, that being put into an excellent 
microfcope, and placed where the fun-beams 
might fall upon it, it appeared a white meal, 
or a heap of corpufcles fb exceeding, not to 
fay unimaginably fmall, that in two or three 
choice microfcopes both I and others had occa
fion to admire it: and their extreme littlenefs 
was much more fenfibly difeerned by mingling 
fome few grains of fand amongft them, which 
made a mixture, that looked like that of peb
ble ftones, and of the fineft flower. For our 
earth, even in the microfcope, appeared to con
fift of as fmall particles, as the fineft hair-pow
der to the naked eye. Nor could we difcern 
this duft to be tranfparent, though, when the 
fun fhined upon it, it appeared in the micro
fcope to have fome particles a little gliftering, 
which yet appearing but in a glaring light, we 
were not fure to be no deceptio •vifus.

2. I Found, that our white powder being 
caft into water, would indeed for a while dif- 
(■olour it by fomewhat whitening it, which is 
no more than fpaud will do, and the fine duft 
of white marble and other ftones, whofe cor
pufcles, byreafon of their minutenefs, fwim eafi
ly for a while in the water j but when it was 
once fettled at the bottom, it continued there 
iindiffolved (for aught I could perceive) for 
fome days and nights, as earth would have 
done.

Covf, derations and Jn^^periments touching
3. Having weighed a quantity of it, and 

put it into a new clean crucible, with another 
inverted over it for a cover, I placed it among 
quick coals, and there kept the crucible red- 
hot for a pretty while, caufing the fire after
ward to be aepated with a blaft of It bellows ; 
but taking pot the powder, I neither found it 
melted nor clotted into lumps, nor, when I 
weighed it again, did I fee caufe to conclude, 
that there was much of it wafted, befides what 
ftuck to the fides of the crucible and to a little 
clay, wherewith I had luted on the cover, (and 
which, to fhew you that the heat had not been 
inconfiderable, was in feveral places burnt red, 
by the vehemence of fire :) and when I after
wards kept this powder in an open crucible a- 
mong glowing coals, neither I, nor one that I 
employed to affift me, perceived it at all to’ 
fmoke ; and having put a little upon a quick 
coal, and blown that too, I found that, which 
I had not blown away, to remain fixed (which 
fome bodies will not do) upon quick coals, 
that will endure the fire in a red-hot crucible.

4. I Found this powder to be much hea
vier in fpecie, than water •, for employing a 
nice pair of gold fcales, and a method, thac 
would be too long here to defcribe, I found* 
that this powder weighed fomewhat (though 
not much) more than twice fo much common 
water, as was equal to it in bulk. And left 
feme corollaries, that feem obvioufly contained 
in the common but groundlefs conceits of the 
Peripateticks, about the proportions of the 
elcntents in denfity, ^c. Ihould make you ex- 
pe<St, that this powder ought to have been 
much more ponderous, I lhall add, that having 
had the curiofity, which I wonder no body 
Ihould have before me, to examine the gravity 
of the earth, which feems the moft elementary 
of any we have, I took fome fifted wood-alhes, 
which I had caufed to be three or four times 
boiled in a plentiful proportion of water, to 
free them from fait, and having put them 
very dry into common water, I found them 
but little heavier than our newly mentioned 
powder, furpaffing in weight water of the 
fame bulk but twice, and a little more than a 
6th part j (water and it being very little more 
than as i to 24.) And that you may the left 
doubt of this, I will yet fubjoin, thac examin
ing the fpecific gravity of (white) glafs itfelf, 
I found that compaft body to be very little, if 
at all, more than two times and a half as heavy 
as water of equal bignefs to it. So that the 
gravity of that powder, which, borrowing a 
chymical term, we have been calling virgin- 
earth, being added to its fixedneft and other 
qualities, it may feem no great impropriety of 
Ipeech to name it earth ; at leaft if by earth 
we mean not the pure elementary earth of the 
fchools, which many of themfelves confels not 
to be found adually feparate, but a body dry, 
Cpid, ponderous, induring the fire, and, which 
is the main, irrefoluble by water and fire into 
Other bodies fpecifically different.

[But to return to the guife of the powder j 
when I alked this learned man, whether he ob
ferved the glafs he diftilled in to have been 
fretted, by the. liquor* and. whether this loft o£ 
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the Origin y Qualities and Forms.
its fubftance, according as it depofited more 
powder, he anfwered me (and he is a perfon 
of unfu^edled credit) that he found not his 
glafs to have been injured by the liquor, and 
that the water wafted (though he were careful 
it fhould not do fo by evaporation and tranf- 
fufions) by degrees 16 much, that there re
mained by his eftimate but about an eighth 
part of the firft quantity. Andthough forcer- 
tain reafons he kept by him the liquor laft 
diftilled, yet he doubted not, but that it might 
be very nigh totally brought into earth, fince 
out of an ounce of diftilled rain-water he had 
already obtained near three quarters of an 
ounce, if not more, of the often mentioned 
earth.]

These feveral relations will, I fuppofe, per
fuade you, Pyrophilus, that this experiment 
is hopeful enough to be well worth your pur- 
fuing; if not, that perhaps none but fuch a fcru- 
pulous perfon as J, would think the profecution 
of it other than fuperfluous. And if you do 
acquiefee in what hath been already done, you 
will, I prefume, think it no mean confirmation 
of the corpufcularian principles and hypothefes.

- For if, contrary to the opinion, that is fo much 
in requeft among the generality of modern phy
ficians and other learned men, that the ele
ments themfelves are tranfmuted into one ano
ther, and thofe fimple and primitive bodies, 
which nature is prefumed to have intended to 
be the ftable and permanent ingredients of the 
bodies fhe compounds here below, may be ar
tificially deftroyed, and (without the inter
vention of a feminal and plaftick power) gene
rated or produced: if, I fay, this may be done, 

.and that by fuch flight means, why may we 
not think, that the changes and metamorphofes, 
that happen in other bodies, which are acknow
ledged by the moderns to be far more liable to 
alterations, may proceed from the local motion 
of the minute or infenfible parts of matter, 
and the changes of texture, that may be confe- 
quent, thereunto ? Some bold atomifts would 
here be determining, by what particular ways 
this ftrange tranfmutation of water into earth 
may be performed; and would perchance par
ticularly tell you, how the continually butflow- 
Jy agitated parts of -the water, by their innu
merable occurfions, 'may by degrees rub, and 
as it were grind themfelves into fuch furfaces, 
as either to ftick very clofe to one another by 
immediate <ontaft, (as I elfewhere obferve 
polilhed pieces of glafs to do) or implicate and 
intangle themfelves together fo, as to make as 
it were little knots; which knots (he would 
add) or the newly mentioned clufters of co
herent particles, being then grown too great 
and heavy to be fupported by the water, muft 
fubfide to the bottom in the form of a powder, 
which by reafon of the fame gravity of the 
moleculae, and the ftrift union of the leffer par
ticles, that compofe them, obtain an indifpofi- 
tion to diffolve in water, and to be elevated or 
diffipated by the fire; as their infipidnefs may 
be accounted for by its being but the fame with 
that of the liquor, whence they were made, and

Vol. II.
* What is here delivered may be for the main verified by what the reader will meet with in the ^following') 

Xrii experiment, though that be not it which the author meant.

their traniparency by that of the water they 
were made of, and by the multitude of the 
little futfaces, that belong to fo fine a powder. 
But though in favour of fuch conjectures I could 
fomewhat illuftfate them, partly by applying 
to this occafion what I elfewhere obferve of the 
reducing of the fluid body of quickfilver, by 
a bare circulation (which is but a repeated di-* 
ftillation) with a proportionable heat, into a 
real powder, which alfo will not fo eafily be 
raifed by the fire, as the fluid body, whence 
by change of texture it was made; and partly 
by fubjoining, among other things, how by the 
conjunftion of two diflilled liquors digefted to
gether I have obtained good ftore of an infipid 
fubftanccj that would not melt in water, and 
that would long enough endure no inconfider
able degree of fire; though; I fay, by thefe 
and other fuch particulars I could make our 
atomift’s conjectures lefs improbable, yet the 
full difquifition of fo difficult a fubjeCt is too 
long and intricate to be proper for this place. *

And therefore, without here examining our 
atomift’s explication of this metamorphofis, 
we will give him leave for a while to fuppofe 
the tranfmutation itfelf to be real, and there
upon to confider, whether the hiftorical part of 
it do not much disfavour fome of the chief doc
trines of the chymifts, and a fundamental one 
of Helmont's. For if the pureft water may be 
turned into earth, it will not be eafy to make 
it improbable, that the other ingredients of 
mixt bodies, which the chymifts call their hy- 
poftatical principles, are capable of being tranf
muted into one another, v/hich would over
throw one of the main foundations of their 
whole philofophy; and befides, if out of the 
fimpleft water itfelf a moderate fire can pro
duce a large proportion of earth, that was not 
formerly prtEexiftent in it, how lhall we be 
fure, that in all the analyfes, which the fire 
makes of mixed bodies, the fubftances thereby 
exhibited are obtained by feparation only, 
without any tranfmutation? As for Helmont^ it 
is well enough known, that he makes water 
to be the material principle .of ail bodies here 
below, which he would have to be either wa
ter it felf, or but water dilguifed by thofe forms; 
which the feeds of things have given it. I 
will not here examine, whether this opinion, if 
he had reftrained it to animals and vegetables, 
might not with fome reftriftion and limitations 
be kept from appearing abfurd, fince my Eleu
therius hath (though without abfolutely adopt
ing it) elfewhere pleaded for its not being fo 
extravagant, as it hath been thought.

But whereas Helmont^^ grand argument 
from experience is grounded on this, that the 
alkaheftdoth, as he affirms, by being digefted 
withand diftilled from other tangible bodies, 
reduce them all at laft into a liquor no way 
differing from rain-water, though we fhould 
grant the matter of faCt, yet the experiment 
of our powder will warrant me to queftion 
their ratiocination. For if all mixed bodies 
be therefore concluded to be materially from 
water, becaufe they are by the operation of 
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Confiderations and Experiments touching5^^
the fire and a menftruum, after having paffed 
through divers previous changes, reduced at 
length into infipid water; by the famoi way of 
arguing (and with greater cogency) I might 
conclude, that all thofe bodies are materially 
but difgtiifed earthy fince without intervention 
of a feminal principle, (for Helmont will not al
low that title to fire, which he ftyles the artifi
cial death of things) water itfelf may be turned 
into earth. Indeed if that acute chymift were 
now alive, and had fuch an immortal liquor, 
as he defcribes his alkaheft to be, I would glad
ly put him upon trying whether that menftni- 
tim would reduce our white earth into water; 
But there being no more probability of that, 
than that fuch reproduced water, being juft 
what it was before, might be turned into earth 
again; it may be probably faid, that fince thefe 
bodies are mutually convertible into one ano
ther, (and as to the verfion of water into earth, 
by a feemingly flight operation) they are not 
either of them ingenerable and incorruptible 
elements, much lefs the foie matter of all tan
gible bodies, but only two of the primordial 
and of the moft obvious fchematifms of that, 
which is indeed the univerfal matter; which as 
it comes to have its minute particles affociated 
after this or that manner, may, by a change 
of their texture and motion, conftitute with 
the fame corpufcles fometimes water and fome
times earth.

But, Pyrophilus, to leave thefe reflexions, 
to return to the bold conjeftures, that they are 
grounded on; though if I had leifure and in
dulgence enough, I could, I confefs, add ma
ny things in favour of fome of thofe thoughts:* 
yet I would not have you wonder, that whilft 
1 was mentioning the many particulars, that feem 
to evince ' the change of water into earth, *I 
fhould let fall fome words, that intimate a dif
fidence about it. For to difguife nothing un
to you, I muft confefs, that having in fpite 
of an unufual care unluckily loft a whole paper 
of the powder I had made my felf, and hav
ing unexpeftedly been obliged to remove from 
my furnaces, before I had made half the trials 
I judged requifite in fonice a cafe, I have not 
yet laid afide all my fcruples.

For I. I would gladly know, whether the 
untranfmuted rain-water, by the depofition of 
fo much terreftrial matter, were grown lighter 
in fpecie than before, or ftiarp in tafte. Next 
I would be throughly fatisfied, (which I con
fefs I am not yet, notwithftanding ail that the 
followers of Angelas Sala have confidently e- 
nough written) whether and how far infipid 
liquors (as rain-water is) may or may not work 
as menftruums upon ftones or earthy bodies: 
not to queftion whether the particles of rain
water may not by their mutual attrition, or fome 
other aftion upon one another, be reduced into 
fliapes and fizes fit to compofe fuch a menftru
um as the liquor was not before; as in divers 
plant?, that feemed to be nouriflied only with 
water, the fap endowed with a fliarp tafte and 
great penetrancy and aftivity of parts.

2. It were alfo fit to know, whether the glafs 
body, wherein all the diftillations are made, 
do lofe of its weight any thing near fo much 
as the obtained powder amounts to over and 
above the decrement of weight; whiphmaybe 
impiited to the aftion of the heat'upon the 
fubftance of the glafs, in cafe it appear by ano
ther glafs, kept empty in an equal heat, and 
for the lame time, that the glafs fofes by fuch 
operations any thing worth reckoning. And 
it were allb not impertinent to try, whether 
the gravity of the obtained powder be the lame 
in Ipecie with that of the glafs, wherein the 
diftillations were made: (for that it differed 
but about a fifth part from the weight of cry
ftalline glals, I lately mentioned.) Which foruple 
and fome of the former I might have prevented, 
if I had had convenient metalline veffels, where
in to make the diftillations inftead of glafs ones.

3. I could wilh likewife, that it were more 
demonftrably determined, what is on ail hands 
taken for granted; (as it appears indeed highly 
probable^ that diftilled rain-water is a perfeftly 
homogeneous body; which if it be not, divers 
fufpicions might be fuggefted about its tranf
mutation into earth ; and if it be, it will be, at 
a very ftrange thing; fo a matter of very great 
difficulty to conceive, how a perfeftly and ex- 
quifitely homogeneous matter Ihould, with
out any addition or any feminal and plaftick 
principle, be brought to afford great ftore of 
a matter of much more Ipecifick gravity than 
it felf; fince we fee, that no aggregate we can 
make of bodies, but equiponderant in Ipecie with 
water, doth by virtue of their convention grow 
Ipecifically heavier than it.

4. Having had the curiofity to try, whe-^ 
ther corrofive liquors would work upon out 
white powder, I found, that not only good 
oil of vitriol would corrode it, but ftrong and 
dephlegmed fpirit of fait did readily work upon 
part of it, and that without the afliftance of 
heat, though not without hilling and exciting 
great ftore of bubbles ; as I have known fuch 
menftruums do, when put upon Lapis Stella- 
ris or OJfifragus, or fome fqch foft ftone; as if 
that Ib much defecated rain-water, aftuated 
by heat, had refolved fome of the loofer cor
pufcles of the fand or ftone, that together 
with fome faits compofe common glafs, as I 
have obferved in fome petrifying water, thac 
fome of the bodies I took up, and which were 
prefumed I to be petrified, were but crufted 
over with ftone, that feemed generated but by 
the fucceflive appofition of ftony particles, that 
lyinginvifibly mingled with the running water, 
ftuck in their paffage to the conveniently dif
pofed bodies, that lay in the ftream’s, way. But 
yet I muft not omit, that when I fuffered this 
mixture to fettle, as much of the powder, as 
feemed to be a very great part of it, remained 
in the lower part of the liquor, as if that had 
rather fretted than diffolved it; and that not 
becaufe the menftruum was overcharged or 
glutted, as I found by putting in afterwards 
feveral frelh parcels of powder, which it' readily

fell
• Of the poflible ways of turning liquors into confiftent bodies, by bending, breaking, twifting, and by other- 
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fell upon, not without -noife and froth. Nor 
muft I forget, that fometimes I have excited 
fuch an ebullition, by pouring the fame li
quors upon the earthy part of wood-afhes, 
feveral tipies walhed in boilingwater, (though, 
I confels, I afterwards fomewhat fufpcfted 
there might remain fome little adhering alka
li, which might occafion thofe bubbles, not- 
■withftanding that both I and another, whom 
I alfo invited to tafte it, took the earth to be 
quite laltlefs :) I might, Pyrophilus^ add, that 
fometimes alfo methought I found this pow
der (which yet likewife fometimes happened 
to me with the lately mentioned earth of wood- 
alhes) fomewhat gritty between my teeth, and 
fubjoin divers other particulars, if it were not 
too tedious to mention to you all the doubts 
and confiderations, that have occurred to me 
about the recited change of water into earth : 
which yet are not fuch as ought to hinder me 
from giving you the hiftorical account I have 
fet down, fince to fome of my feruples I could 
here give plaufible anfwers, but that I cannot 
do it in few words. And if any part of our 
white powder prove to be true earth, no body 
perhaps yet knows to what the experiment 
may lead fagacious men; and whether in a 
ftridl fenfe it be true earth or no, yet the phae- 
nomena, that are exhibited in the production 
of it, are fufficient to give this ninth experi
ment a place among the others (of the fame 
decad) with which it is alfociated. For .fince 
out of a fubftance, that is univcrfally acknow
ledged to be elementary and homogeneous, 
and which manifeftly is fluid, tranfparent, 
much lighter in fpecie than earth, moift and 
fugitive, there is artificially generated or ob
tained a fubftance confiftent, white, and con
fequently opacous, comparatively ponderous, 
dry, and not at all fugitive ; the alteration is 
fo great, and effedled in fo fimple a way, that 
it cannot but afford us a confiderable inftance 
of what the varied texture of the minute parts 
may perform in a matter confelTedly fi milar. And 
if frequently diftilled rain-water Ihould not be 
allowed homogeneous, our experiment will at 
leaft lhew us, better than perhaps any hath 
yet done, how little we are bound to believe 
what the chymifts and others tell us, when 
they pretend manifeftly to exhibit to us homo
geneous principles, and elementary bodies; and 
how difficult itas to be certain, when a body 
is abfolutely irrefoluble into fpecifically differ--- 
ing fubftances, and confequently what is the 
determinate number of the perfedly fimple in
gredients of bodies : (fuppofing that fuch there 
are.) Though I muft confefs, that my only 
aim is not to relate what hath been done, but 
to procure the profecution of it. For if the 
obtained fubftance be, by the rain-water, dif
folved out of the glafs, this will both prove a 
noble and furprizing inftance of what may be 
done by infipid menftruums, even upon bo- . 
dies, that are juftly reckoned among the com-- 
padeft and moft indiffoluble that we know of, 
and may afford us many other confiderable 
hints, that have been partly intimated alrea
dy : and if, on the other fide, this powder, whe
ther it be true elementary earth or not, be found
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to be really produced out of the water it felf, 
it may prove a magnale in nature, and of grea
ter confequence than will be prefently forefeen, 
and may make the alchymifts hopes of turn
ing otlier metals into gold appear lefs wild ; 
fince that by experimentally evincing, that two 
fuch difficult qualities to be introduced into a 
body, as confiderable degrees of fixity and 
weight, (whofe requifitenefs to the making of 
gold are two of the principal things, that 
have kept me from eafily expeffing to find, 
the attempts of alchymifts fuccefsful) may, 
without the mixture of the homogeneous mat
ter, be generated in it, by varying the tex
ture of its parts.

I WILL not now adventure to add any thing 
of what I have been attempting about the tranf- 
muting (without additaments) of pure alkali
zate felts into earth, becaufe I do not yet know, 
whether the trials will anfwer my hopes, (for 
I do not yet call them my expedtations.) But 
upon this fubjedt of tranfmutations, I could, if 
it did not properly belong to another treatife, 
tell , you fomething about the changes, that 
may be wrought, upon highly reclined fpirit 
of wine, which would perchance make you 
think of other things of the like kind lefs in- 
feafible. For whereas it is a known thing, thac 
that lj)irituous liquor being kindled, (and that, 
if you pleafe, by other fpirit of wine adlually 
fired) will, for aught appears, burn all away, 
that is, be totally turned into flame; if I durft 
rely in fo importanta cafe on a couple of trials, 
whilft I hope for an opportunity of making 
farther ones, I would tell you, that by a way 
unthought on (that I know of) by any body, 
I have without any addition obtained from fuch 
fpirit of wine, as being kindled in a fpoon 
would flame all away, without leaving the leaft 
drop behind it, a confiderable quantity of 
downright incombuftible phlegm. And by ano
ther way (mentioned indeed by Helmont^ but 
not taught to almoft any of his readers) fome 
ingenious perfons, thac you know and efteem, 
working by, my diredions, (but without know
ing what each other was doing) did both 
of them reduce confiderable quantities of 
high rectified Ipirit of wine (that would 
before have burnt all away) into a liquor, 
that was for the moft part phlegm, as I was 
informed as well by my own tafte, as by 
the trials I ordered to be made : (being forced 
my felf to be moft commonly abfent.) From 
which change of the greateft part of that fiift 
liquid fpirit into phlegm, it feems deducible, 
that the fame portion of matter, which by be
ing kindled may be turned all into fire, may 
be, by another way of handling, turned into 
phlegm or water, and this without the addition 
of any thing, and without being wrought up
on by any vifible body, but one fo extremely 
dry as duely prepared felt of tartar ; and that 
it felf is not fo indifpenfebly neceffary to the 
obtaining of phlegm out of totally inflammable 
fpirit of wine, but that, as I was faying, I did 
by another way obtain that dull liquor, with
out imploying the lalt or any other vifible bo
dy whatfoever. -But I make a fcruple to en
tertain you any longer with extravagancie.s of 
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this nature, and yet if I were fure you would 
Contain your fmiles, I would add for conclu
fion, that if I had had time and opportunity 
fo furnifh my felf with any quantity of that 
water, I had it in my thoughts to try, whether 
that would have afforded me fuch a terreftrial 
fubftance as rain-water had done, and thereby 
have undergone a new and further metamor- 
phofis.

Experiment X.

There is one experiment nlore, two of 
the chief phaenomena of which belong 

to another difcourfe, (where I particularly men
tion them -,) and yet I fliall conclude this little 
treatife with the recitation of the experiment it 
felf, not only becaufe divers of the phaenome
na do erriinently belong to our prefent fubjeft, 
but becaufe I have fcarce met with any expend 
rnents more fuitable to the defign I have of 
flicwing, before I conclude this difcourfe, what 
great and fudden produftions and deftruftions 
of qualities may be effefted by the compofi- 
tion of the fmalleft number of ingredients,even 
among liqUors themfelves; and fuch too, as are 
believed to be both of them fimple and homo
geneous, and incapable of putrefaction ; that fo 
it may appear what notable alterations of qua
lities even feemingly flight and eafy mixtures 
tan perform among bodies both of them fluid, 
as well as among thofe, that were cither 
both of them ftable, or one of them ftable, and 
the other confiftent.

Take then of good oil of vitriol and of fpi
rit of wine, that will burn all away, equal parts, 
not in quantity, but in weight; put them toge
ther by little and little, and having placed the 
mixture in a bolt-head or glals-egg with a 
long neck, and carefully ftopped it with a 
cork and hard wax, fet the veffel in a moderate 
heat, to digeft for a competent while, (two 
or three weeks may do well) then pour out 
the mixture into a tall glals cucurbite, to 

which luce on a head and a receiver with ex
traordinary care, to prevent the avolation of 
the fpirits, which will be very fubtile ; then 
with a very gentle fire abftraft the fpirit of 
wine, that will firft afeend 5 and when the 
drops begin to come over fourifh, Ihift the 
receiver, and continue the diftillation with 
great care, that the matter boil not over: and 
when you judge, that about half the acid li
quor is come over, it will not be amifs, though 
it be not neceffary, to change the receiver once 
more: but whether you do this or no, your 
diftillation muft be continued, increafing the 
fire' towards the latter end, till you have 
brought over all you can, and what remains 
in the cucurbite muft be put into a glafs well 
ftopped to keep it from the air.

N. B. I. That to the produftion of moft, 
if not of all the phaenomena of this experi
ment, it is not abfolutely neceffary, that fo long 
a digeftion (not to fay, not any) be premifed j 
though if the time above prefcribed be allowed, 
the experiment will fucceed the better.

2. That, I remember, I have fometimes 
made ufe of oil of fulphur per campanam (as 
they call it) inftead of oil of vitriol, tojpro- 
duce the recited phaenomena ; and though the 

attempt fucceeded not ill as to divers particu
lars, yet I afterwards chofe rather to employ 
oil of vitriol j both becaufe it did in fome 
points better anfwer my expeiStation than the 
other liquor, and becaufe I would not .give oc
cafion to fufpeft, that the odours, hefeafter to 
be mentioned as phtenomena of our experi
ment, were due to the common fulphur,whence 
the unftuous liquor made per campanam was 
obtained, as fuch, and did no way proceed 
from the acid vitriolate fait, which thac oil 
(as it is improperly called) doth abound with.

3. That I had likewife the curiofity to 
digeft oil of vitriol with Spanifii wine inftead of 
fpirit of wine, by which means I obtained an 
odd fpirit and refidence, and fome other phas- 
nomena, which I content my felf to have in 
this place given hint of, in regard that wine 
being a liquor of a much lefs fimple nature 
than its fpiritj the phasnomena, afforded me by 
this, are much fitter for my prefent purpofe.

4. That great care muft be had in regula
ting the firej when once a good part of the 
acid Ipirit mentioned in the procefs is come 
over. For if the fire be hot increafed, the reft 
will fcarce afeend i and if it be increafed but 
a little too much, the matter will be more apt, 
than one would fufpeft, to fwell exceedingly 
in the cucurbite, and perhaps run over into 
the receiver, and fpoil what it finds there, as 
it hath more than once happened to me, 
when I was fain to commit the management 
of the fire to others.

Now the oil of vitriol and the fpirit of 
wine being both of them diftilled liquors, and 
the latter of them feveral times rediftilled, and 
one of them being drawn from fo fimple and 
familiar a fubftance as wine, and the other from 
a concrete not more compounded than what 
nature her felf (which, as I elfewhere fhew, 
can without the help of art produce vitriol) 
doth divers times prefent us with; thefe li
quors, I fay, being both of them diftilled, 
and confequently volatile, one would expeft, 
that by diftilling them they fhould be brought 
over united, aS I have tried, that the fpirit of 
wine and of nitre, or alfo of common fait may 
be ; and as the fpirits of differing vegetables 
are wont to be •, or that at leaft the diftillation 
fhould not much alter them from what it 
found them, after they had been well mingled 
together. But this notwithftanding, thefe two 
liquors being of very odd textures in refe
rence to each other, their conjunftion and di
ftillation will make them exhibit divers con
fiderable and perhaps furprizing phaenomena.

For, firft, whereas fpirit of wine has no 
great feent, nor no good one, and moderately 
dephlegmed oil of vitriol is wont to be inodo
rous J the fpirit, that firft comes over from our 
mixture, hath a feent not only very differing 
frqm fpirit of wine, but from all things elfe, that 
IJ remember I ever fmelt. And as this new 
odour doth to almoft all thofe, whofe opinions 
I have afked about it, feem very fragrant and 
pleafant, fo I have fometimes had it fb ex
ceeding fubtile, that in fpite of the care, that 
was taken to lute the glaffes exaftly together, 
it would perfume the neighbouring parts of 
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itlic laboratory, and would not afterwards be 7. And whereas both oil of.vitriol and fpi- 

fit of wine will each ©f them mote readily, 
than moft liquors, that are yet known, mingle 
with common water, and diffufe it felf therein.

kept in by a clofe cork, covered with two or 
three feveral bladders, but fmell ftrongly at 
fome diftance from the phial wherein it. was 
put. I did not think it unlikely, that fo noble I obferved, that this pitchy mafs, if the diftil- 
and piercing a.liquor might be of no mean ef- Ration had been continued till it was perfeftly 
ficacy in phyfick •, and though I miffed of re- ’ ,
ceiving an account of its effefts from fome in
genious phyficians, into whofe hands I put it 
to have trials made of ir, yet I cannot defpair 
of finding it a confiderable medicine, when I 
remember, partly what hath been done by 
fome acquaintances of mine with bare phlegm 
of vitriql, upon the account (as is fuppofed) of 
that little fulphur of vitriol, that, though but 
fparingly, doth enrich that liquor ; and partly, 
what the mafters of chymical arcana tell us of 
the wonderful virtues of the volatile fulphur 
of vitriol, and what I have obferved my felf, 
that may invite me to have a good opinion of 
remedies of that nature.

2. But to lhew, how muchtbe odours of 
bodies depend upon their texture, I fhall now 
add, that after this volatile and odoriferous 
fpirit is come bver, and has been followed by 
an acid fpirit, it will ufually towards the lat
ter end of the diftillation be fucceeded by a 
liquor, that is not only not fragrant, but ftinks 
fo ftrongly of brimftone, that I have fome
times known it almoft take away the breath 
(as they fpeak) of thofe, who, when I had the 
receiver newly taken off in my hand, did (ei
ther becaufe to make fport I gave them no 
warning, or becaufe they would not take it, as 
thinking what I told them was impoffible) too 
boldly adventure their nofes in the trial,

3. There is in this operation produced a 
liquor, that will not mingle either with the 
fragrant, or with the fetid Ipirit hitherto de- 
foribed, but is very differing from both of 
them, and is fo very pleafant, fubtile, and aro
matical, that it is no lefs differing as well from 
fpirit of wine as oil of vitriol. But of this li
quor I give a further account in a more con
venient place.

4. Wh E N the diftillation is carried on far 
enough, you will find at the bottom, that the 
two above-mentioned diaphanous fpirits (for 
oil of vitriol is indeed rather a faline fpirit 
than an oil) have produced a pretty quantity 
of a fubftance, not only very opacous, but 
black almoft like pitch or jet.

5. And this fubftance, though produced by 
two bodies, that were not only fluid but diftil
led, will not alone be confiftent, but (if the 
diftillation have been urged far enough) brittle.

6. And though fpirit of wine be reputed 
the moft inflammable, and oil of vitriol the 
moft corrofive liquor that is known,yet I could 
not find, that this black fubftance Would eafily, 
if at all, be brought, I fay not to flame, but 
to burn, nor that it had any difcernible tafte j 
though both the liquors, from whofe mixture 
it was obtained, have an exceeding ftrong and 
pungent tafte.

dry, would not, that I could perceive, diflblve 
in common water for very many hoursi and, 
if I much mifremember not, for Ibme days.

8, And laftly,. whereas the oil of vitriol 
and the Ipirit of wine were both of them di
ftilled liquors,’ and one of them exceeding vo
latile and fugitive yet the black mafs pro
duced by them was fo far fixed, that I could 
not make it rife by a confiderably ftrong and 
lafting fire, that would have raifed a much 
more fluggifh body than the heavieft of thoie, 
that concurred to produce it.
• The remaining particulars, that I have ob
ferved in this experiment, belong to another 
treatife, and therefore I lhall forbear to mention 
them in this: nor fhall I at prelent add any new 
phaenomena to thofe I have already recited ; 
thofe frefhly mentioned experiments, and thofe 
that preceded them being, even without the affiid- 
ance of the four obfervations I have delivered 
before them, fufficient to manifeft the truth I 
have been endeavouring to make out. For in 
the experiments we are fpeaking of, it cannot 
well be pretended, or at leaft not w’ell proved, 
that any fubftantial forms are the caufes of 
thfe effefts I have recited. For in moft of the 
(above-mentioned^ cafes, befides that in the 
bodies we imployed, the feminal virtues, if 
they had any before, may be fuppofed to have 
been deftroyed by the fire, they were fuch, 
as thofe I argue with would account to be fac
titious bodies, artificially produced by chymi
cal operations. And it is not more manifeft, 
that in the produftion of thefe effefts there in
ter venes a local motion and change of texture 
by thefe operations, than it is evident and pre
carious, that they are the effefts of fuch things, 
as the fchools fancy fubftantial forms to be : 
fince it is in thefe new experiments, by the 
addition of fome new particles of matter, or 
the recefs or expulfion of fome prse-exiftent 
ones, or, which is the moft frequent way, by 
the tranfpofition of minute parts, yet without 
quite excluding the other two, that no ifiore 
fkilful a chymift than I have been able to pro
duce by art a not inconfiderable number of 
fuch changes of qualities, that more notable 
ones are not Ordinarily prefented us by nature, 
where lhe is prefumed to work by the help 
of fubftantial forms; I fee not, why it may, 
not be thought probable, that the fame cacho- 
lick and fertile principles, motion, bulk, fhape, 
and texture of the minute parts of matter, 
may, under the guidance of nature, (whofe 
laws the modern Peripateticks acknowledge to 
be eftablifhed by the all-wife God) fuffice 
likewife to produce thofe other qualities of 
natural bodies, of which we have not given 
particular inftances.
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FREE CONSIDERATIONS
A15 O U T

SUBORDINATE FORMS,
As they are wont to be maintained by divers Learned Moderns.

An Advertifement

The following difoourfe about fubordi-. 
nate forms had come forth the laft year, 

annexed to the foregoing cxamen, of fubftan
tial forms, as a part of, or appendix to it, 
being then written, and promifed in the pre
face to the reader, if by reafon of the bookfel-
. I

The generality of vulgar philofophers 
have for many ages fo handled the 
doftrine trf forms, as if they fufpefted 

•not, that more than one form could belong to 
a natural body t but fome later writers, efpeci
ally the learned SermertuSy and, if you will be
lieve him, the famous Peripatetick Zabarel 
himfelf, haw endeavoured to introduce an hy- 
-pothefis, which teaches, that m animals and 
plants, befides the fpedfick form, aa Sennertus 
calls k, which alone is wont to be taken no
tice of, there may refide in thofe bodies, and 
efpecially in fome determinate parts of them, 
certain other forms proper to. thofe parts, but 
Jieverthelefs fo folgefted to the predominant 
miftreis form, if I may fo call it, that they de- 
fcrve the tide but of fifoordinate forms, and 
during the reign of the fpecifick form, are fub- 
forvient to it, but in the capacity (as it were) 
of matter; yet fo that when the fpecifick fora) 
comes to be abolifhed or depofed, thefe fubor** 
dinate forms may come to fet up for themfelves, 
and in reference to. thofe parts of matter they 
belong to, exercife the fuoftions of fpecifick 
forms : as in a dog or a hexfe, befides the fon- 
•fitive foul, which is the fpecifick form of thq 
whole bc^, the flefti and blood and bones 
have their diftinft ftxms, which qipertain tq 
them as they are fiich bodies, though they arq 
ruled and imployed by the foul, but as the matter 
which lhe animates and informs} and when by 
death the fenfitive foul or fpecifick form is de
pofed or aboliftied, the body is not prefent
ly refolved into the four elements, much lefs re
duced into the firft nutter, but thofe fubordi
nate forms do- ftill keq> the flefh, flefh and 
the bone, bone} the one for a little, and thq 
other for a much longer time..

T o make out this doftrine*. he ingenioufly 
urges the fpecifick virtues obfervable in gather
ed plants, and particularly the purgative facul
ty of rhubarb, fenna, and other cathartick, ve
getables. And though, as to this noble fort .of. 
examples afforded him by the fpecifick pro
perties they are endowed with, when they are 
deprived of the life they enjoyed as plants, it 

'may not be pretended by the obftinate, that, 
for aught has been yet tried,, rhubarb, fenna.

let’s hafte, who was defirous the book might 
be printed and publilhed at the beginning of 
the term, it had not been left out, and is here 
added in this fecond edition, wherein no other 
addition is made.

are not purgative, while they are living 
plants, and fo, when they are dead, do not fo 
much retain as require that fpecifick virtue ; 
as wine obtains divers medicable virtues fas 
that of cooling, diflblving coral, pearl, ^c.) 
when (by fome alteration imperceptible to fight) 
lofing its predominant form it turns to vine
gar, which it had not before ; yet it were not 
difficult to propofe experiments, that would 
.determine this fcruple, if it were thought im
portant enough. And I fhall add, that it is 
evident, that damafk-rofes, for inftance, which 
are purgative, retain for a confiderable time 
,the fame colour, and fragrant odour, when 
they are gathered, and confequently acknow
ledged to be deprived of life, as when they 
grew upon the tree.
. This doftrine of fubordinate forms has been 
fb well entertained, and fuppofed to be of fuch 
importance, and (which nearly concerns the 
paft difcourfe) to afford fuch countenance to 
fubftantial forms, that the nature of our prefent 
difcourfe forbids me to leave it altogether un
touched i and the rather, becaufe I have not 
found it fo much as taken notice of by the 
corpufoularian philofophers. But as (on the 
one hand) this confideration invites me to offer 
fomething about this matter, fo (on the other 
fide) joining with the difficulty and abftrufe- 
nefs of the fubjeft, it would deter a bolder 
writer, than I, to pretend to give a full and fa- 
tisfaftory account of fo perplexed and abftrufe 
a matter, ( And therefore I fhall think my at
tempt may be excufoble (if not acceptable) if 
I can at prefent fhow, that fubordinate forms 
may beiintelligibly explicated in a general way, 
according to the corpufcularian principles, or 
are at leaft very reconcileable thereunto. And 
in regard, that, as I juft now intimated, the 
patrons thefe fubjugaled forms affert fob- 
ftantial ones, and proceed upon other notions 
that we do not admit, I muft venture to ex
plicate this matter in a way very differing from 
theirs. And it will not be amifs to begin my 
difcourfe with laying down fome obfervations, 
which may ferve partly to add fome things un
mentioned to thofe, that are mentioned by Sen- 
nertus, or Zabarely towards clearing up the .no
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tion and nature of fubordinate forms (a fubjeft 
not obvious, not eafy to be made plain) and 
partly to make way for the carrying on the 
lubfequent part of the difcourfe, without thofe 
excurfions, that would elfe too much interrupt 
it. :

f'rf.s'T theft, we may confider, that according 
to what I have formerly difcourfed, the name 
form is a technical word or term of art, whofe 
lignification, as I there alfo noted, is not fo 
well defined as is prefumed, and were to be 
wiflied. But without much injury to the more 
obvious and ufual notion of it, we may obferve, 
that it is commonly fome one confiderable 
thing (or at moft, fome few things) fuch, for 
the moft part, as fome confpicuous phaenome- 
non, that is exhibited, or fome peculiar opera
tion, that is performed by it, or fome particu
lar ufe, to which it is applicable, upon whofe 
account this or that form is attributed to this 
or that natural body j and only upon the recefs 
Or abolition of which, it Is faid to lofe its form, 
or, if you pleafe, denomination.

Secondly, 1 confider, that the bodies, whofe 
being or not being endowed with fubordinate 
forms is contended for, are generally either ve
getables, Of animals, or bodies belonging to 
them; and confequently, thefe bodies being of a 
very Compounded nature, confift of parts whe
ther organical or not, that are not all of them 
of the fame nature, which I take to be true, 
pot only of thofe parts, that are tinanimhufly 
fo be organical, but of many of thofe, that 
are reputed fimilar, becaufe as to fenfe they 
are lb. This is evident in bones, which, though 
believed to have as good a right as any to the 
title of fimilar parts, do yet by diftillation af
ford fait, oil, phlegm, fpirit, and afhes. And 
vitriol, though fimilar as to fenfe, may be (as 
we formerly noted,) artificially produced by 
uniting the metalline particles of iron or cop
per with the faline corpufcles of diftilled fait 
or nitre. Which inftance I the lefs fcruple to 
make ufe of, becaufe, that though the patrons 
of fubordinate forms feem to have afferted 
them, to give fome account of what happens in 
Vegetables and animals, when the ultimate form 
IS abolilhed or expelled ; yet for my oWn part I 
fee not, why we may not alfo attribute fubordi- 
hate forms to divers inanimate bodies. To 
illuftrate this matter, I will borrow an exam
ple from rhubarb, (for this drug, as it is fold 
in the fhops, is an inanimate body) wherein the 
purgative faculty is affirmed to proceed from 
a fubftantial form ; which virtue, whilft the rhu
barb grew in the ground, did, as they teach us, 
proceed from the fpecifick form. For if from 
the fame rhubarb we do, by a convenient men
ftruum, extract together with the finer parts 
ofjthe body all the purgative virtue, (which, 
as Sennertus himfelf teaches, may very well be 
done) I fee not why, according to his grounds, 
the remaining rhubarb, which will retain di
vers of its former qualities, if not difclofe fome 
new ones, ought not to have a peculiar form 
diftinft from that which he and the fchools call 
Forma mijlionis affigned to it 3 to which thofe 
qualities may be attributed, and which confe
quently may be looked upon as a fubordinate
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form in reference to that, which the entire, though 
inanimate rhubarb, had before. But whatever 
become of this inftance, there are other bodies, 
wherein I fee not why, according to his grounds, 
a fubordinate form may not be allowed. For 
in an olive or an almond (for example) though 
when it is gathered it ceafes to be animated by 
the vegetative foul of the tree, yet it retains 
the fame lhape, colour, that it had before 
it was gathered, (which it retains upon the ac
count of the fubordinate form, that belonged to 
it as fuch a fruit) by virtue of which form it 
may be preferved found during a whole year, 
or perhaps much longer j fo when by barely 
crulhing the pulp of the olive between your 
fingers you may immediately fqueeze out oil, 
which confelTedly was pre-exiftent there (the 
prelTure only affociating fo many parts* as to 
make them vifible) and which is a peculiar 
liquor endowed with noble qualities, and capa
ble of preferving itfelf divers years: I fee not, 
(I fay) why the form of this oil, from whence 
its qualities muft be laid to flow, may not be 
looked upon as having been, whilft the hquor 
made a part of the olive, a fubordinate form 
to that of the intire fruit i whofe remaining 
part having alfo its own peculiar qualities, and 
that fuch, whereby, for inftance, an olive that 
has loft its oil much differs from an almond 
that has loft its alfo, may, for aught I fee, de*' 
ferve to have a diftinft fubordinate form afcri- 
bed unto it. But to make this out the better, 
I lhall here add a couple of examples, that per* 
haps will feem clear enough j the one is fol* 
phurvive, wherein (to Ipeak according to the 
chymical notions) nature has united under one 
form two bodies of very differing kinds, th® 
one readily inflammable, and the other a great 
refifter of fire; and yet thefe two are eafily fe- 
parable, as may appear by the known chymical 
praftice of kindling fulphur under a glafil 
bell. For the oleaginous part (as the combuf- 
tible is fuppofed) manifeftly burns away with a 
blue flame, and the laline corpufcles meeting 
"with the moift vapours, that are commonly in* 
terfperfed in the air, are condenfed againft the 
fides of the glals into a highly ftiarp and cor-* 
rofive menftruum : (which may feveral ways 
be brought to exhibit its fait in a dry and brit* 
tie form.) The other inftance I was to men
tion, is alfo of a body, that cannot be pretended 
to be faftitious, (namely, cinnabaris foffilisy) foe 
in this concrete under the form of a mineral 
ftone, nature has ranged three (if not more) 
compleat bodies, that has each of them its 
own diftinft form, and that exceeding different 
from the others ; as may appear when thefe 
bodies are Ikillfully feparated. For thence, as 
we noted above, we have obtained a running 
mercury, an inflammable fulphur, which itfelf 
will be eafily allowed to be a compounded 
body, and a ftrange concrete, whofe properties 
I had not occafion to look into. To thefe in
ftances I might add divers others, if it were ne- 
ceffary fo to do. And if it be faid, that thefe 
forms are not fubordinate, but rather co-ordi
nate, it will lie upon the ©bjeftors to prove it; 
who perhaps will find it no eafy matter to 
evince, that the fame ingredient, for inftance 
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of fulphur, IS not as much fubjugated by the (and which ,I fometimes call predominant or 
form of the intire body, as that of lhe purga
tive portion of rhubarb, by the form of that 
drug. But if it did appear, that thefe forms 
'were more properly ftyled co-ordinate than fub
ordinate, it would not much trouble me, who 
am inclined to think, that divers of the forms 
which Semertus and his followers call fubor
dinate or fubjugated, may be as fitly ftyled co
ordinate or concurrent; fince I fhall fhow anon, 
that I do not afcribe to the fpecifick, or fu
preme form in reference to the reft, fuch a co
ercive power and dominion, as thofe learned 
men are pleafed to do.

Thirdly, I confider, that all thefe differing 
bodies, whereof, as of parts, or as of ingredi
ents, a compounded body is made up, are by 
virtue of the compofition and peculiar fabrick 
thereof fo put together or contrived, that they 
concur to thofe aftions or operations which are 
proper to the body as fuch, and therefore are 
prefumed to flow immediately from the form 
of it. For an inftance of which I fhall name 
gdnpowder, where three ingredients upon a 
Very flight mixture (as I fhall anon flrew theirs 
to be) do by a concurrent adlion produce thofe 
Wonderful effefts, that are fcarce to be matched 
by nature herfelf. And that thefe ftupendous 
operations really refult from lhe proportion of 
the ingredients, and the manner of their com
mixture, will be hereafter manifeft.

Fourthly, I confider, that notwithftanding 
thefe feveral parts, whereof the compounded 
body confifts, do in the firoper, and, if I may 
fo call them, fpecifick aftions of the body fo 
concur, as to perform them jointly, and (as the 
fchools in divers cafes exprefs themfelves) per 
modum unius: yet thefe thus conlpiring bodies 
may each of them retain thofe attributes or that 
modification, which made it a diftinft namral 
body, before it came to be affociated with thofe 
others, with which it makes up a more com
pounded body.

And if it be proper to propofe here an argu
ment ad bominem, I lhall add, that the more 
confiderate of the mpdern fchool-men them
felves do, though perhaps unawares, teach fuch 
things, as do very well agree with the doftrine 
of fubordinate forms. For when in the gene
ration of man they tell us, that, as Arijlotle 
alfo obferves, the embryo lives the life of a plant 
and of an animal, before he attains to live the 
lifeof aman,it isplain, that, according to them, 
upon the introduftion of the rational foul the 
vegetative and lenfitive fouls, that before fuc- 
ceffively informed the embryo, do lb no more, 
the advenient human Ibul becoming now the 
true form of the human body. And thefe pre- 
exiftent fouls are not abolilhed, and do not 
lofe their being, but only their office, which at 
firft was to inform the body of the embryo, 
but now ceafes, lb that they are not deftroyed, 
but only depofed. And' this confideration 
feems to afford ground enough to admit in di
vers natural b^ies forms, that difpofe the 
matter they modify for the reception of a noble 
ftamp, for which reafon I fometimes call them 
preparatory forms, befides thofe more noted 
forms, that the fchools ufually term Ipecifick,

fupreme) by which I fuppofe is meant (to 
fpeak intelligibly) the laft and higheft ftamp, 
or modification, that nature gives that parcel 
of matter; whereas the preparatory form is 
but (if I may fo fpeak) a harbinger," thag dif- 
pofes the matter to receive a more perfeft form, 
which, if it be not to be fucceeded by any other 
more noble, is intitled the fpccifidc form pf 
that body; as in the embryo the vegetative and 
the fenfitive foul is but preparatory to the ra
tional, which alone is faid to be the Ipecifick 
form of man.

But here I would not be thought to adopt 
for mine all thofe opinions, upon which I 
think it allowable for me to argue with thofe, 
that own them. For I muft not omit to inti
mate in tranfitUt that I elfewhere confider with 
what congruity to Ibme other of their tenets 
they can affert, and in what fenfe, in regard of 
the nature of the thing itfelf, we may admit, 
that the fouls of all living creatures be the true 
forms of their bodies, notwithftanding the 
fcruples fuggefted to me, as by other things, 
fo particularly by the great difference I take 
notice of by fome of thefe animating forms (if 
I may fo call them) and other natural forms 
in reference to the manner of their informing 
the relpeftive bodies they belong to: of this 
to give an inftance, it is evident, that the rea- 
fonable foul, (which fome call animus, to di- 
ftinguiih it from the anima or fenfitive) is not 
the architeft of the human body (which they 
confefs and reach muft be organized, before it 
be fit to have that united to it) as many other 
forms are faid to be of theirs; nor do all the 
properties, or fo much as all the fpecifick ones, 
flow from that foul (whofe manfion was a liv
ing animal of a determinate kind before it was 
united thereto) as thofe of other natural com
pounds are held to flow from their forms. And 
even in beafts and plants (if we will rather con
fider the thing than men’s opinions) if the foul 
be all the form, there will remain in the mat
ter after the abolition of the form great ftore 
of qualities, that by their fo remaining fhow, 
that they do not flow from the fbul, as gra
vity is faid to flow from the form of the earth, 
and tranfparency from that of the air, and thefe 
furviving qualities are oftentimes not only ma
ny, and feveral of them noble and fpecifick, as 
appears in the beauty, fragrancy, and cordial 
virtue of oranges, lemons, but oftentimes 
the fame, ^hat were there in the body, for aught 
bur fenfes can perceive, whilft it was faid to be 
informed by the foul. And I believe it would 
puzzfe a Peripatetick to diferiminate an apple 
or an orange, which, having been plucked off 
from the tree, were with a flendet thread arti
ficially tied on again by the ftalk, from the 
other fruit as yet growing on the lame branch. 
And not only the letters, that were carved on 
thb bark of young trees, and grew with them, 
remain as fair and legible as ever, when the 
trees are cut down; but a dead body for fome 
time after death (and it matters not ho\V little 
a while, provided the foul, and confequently 
the fpecifick form be really deftroyed or de
parted) does oftentimes fo exaftly retain the 
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Subordinate Forms. 519
belongs not to this place, elfe I might alfo 
queftion the congruity of what is taught as well 
by Sennertus, as the fchools, that upon the 
fupervening of the ultimate or Ipecifick form, 
the forms, that thereupon become fubordinate, 
do but make a part of the matter informed by 
the new form. I grant indeed, that they may 
qualify and difpofe the feveral portions of mat
ter they belong to in fuch a way, as that they 
make the body, they confift of, a fitter fubjeft or 
receptacle for the ultimate form, that is to be 
introduced: and there may be a neceffity of 
fuch previous difpofitions in the fubjeft, be
caufe the compounded body is of fuch a nature, 
as that no other bodies, but fuch as are thus and 
thus qualified, are fit to make it up. But it 
feems not to me fo eafy to conceive, how a 
fubftance diftinft from matter (for fuch both 
he and they make their fubftantial forms to be) 
can properly be faid to have its capacity con
founded with that of the matter. And not
withftanding the lately mentioned diftinftion 
betwixt Ipecifick and preparatory forms, thofe 
(laft named) feem to me as true ones, whilft 
they are either foie or predominant, as the 
Ipecifick themfelves. For bodies are what they 
are by the matter and modification, that do for 
the prefent conftitute them, whatever they may 
prove to be in the future j and it is extra-efe 
fcntial to the form, that is /aid to be previous, 
that it is to be fucceeded by another, which is 
/aid to be more noble. A fpring of fteel is a 
true and perfeft fpring, before it be madea part 
of the watch, and by becoming fo, it is not 
really bettered in its nature, though it be made 
indeed more ufeful to man : and when copper 
is turned into vitriol, copper was a true and 
complete metal before, and it is accidental to 
the copper, thatcorrofive/piritscoagulate them
felves with it into a falt-like fubftance. And 
antimony is true and perfeft antimony before 
it be turned into gla/s, whether afterwards it 
happen to be or be not changed, by the bare 
operation of the fire, from a black and opacous 
mineral to a fine red and tranfparent glafs.

And though I know, Arijlotle attributes to 
forms TjjtttflTw 3<) arijaiix; yet it is not always fo 
eafy duly to apply thofe civil appellations to 
phyfical things, and to determine, whether a 
fucceeding form be more or lefs noble than the 
precedent. As when, for inftance, pearls are 
reduced by faits into a chymical magiftery, and 
vitriol is made of iron or copper; where, for 
divers ceconomical and military ufes, the me
tals themfelves are fitter than the magifteries, 
(as in gold-fmiths /hops and on ladies necks, 
the intire pearls are much more prized than 
the prepared ones) and for other purpofes, 
efpecially in phyfick, which regards the health 
of man, the magifteries are better than the 
crude metals. And thefe inftances.put me in 
mind of taking notice, that as the fupervening 
of a form does not always deftroy the old, as 
in vitriol (fuch as I formerly mentioned) the 
copper retains its metalline nature under the 
difguife of a fait; fo upon the abolition of the 
ultimate form, the previous form may in di
vers cafes bereduced to the exercifcof its former 
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lhape, feature, and even colour, warmth, and 
other qualities, which it had whilft the foul 
little before) was there, that it often puzzles 
the beft phyficians (efpecially if the fick perfon 
were hyfterical or apopleftical) to difcern with 
certainty, whether the patient be dead or alive, 
Andas for that conceit of aforma cadaverij, 
whereby divers of the modern Peripateticks 
have attempted to decline the inconvenience 
of allowing, contrary to the doftrine of very 
many of their party, that the larne qualities 
remain in corrupto (as they fpeak) as were in 
genito J and that in fpite of their general and 
fundamental tenet, the matter may be for 
fome time (how little foever it imports not) 
without a fubftantial form: this cadaverous 
form, I fay, that feems much to difparage our 
fenfes, (which witnefs divers of the remaining 
qualities to be the fame they were before) feems 
to be deduced without any ground from the 
phaenomena of nature, being introduced, (as 
* Juarez himfelf, though a friend to this expe
dient, ingenioufly confeffes) but becaufe it is 
confonant to the Peripatetick doftrine, that it 
Ihould be fo; (though that itfelf be not fo evi
dent, but that Scotus, and I know not how ma
ny of the Ariftotelians themfelves, rejeft this 
form, if they do not alfo deride it.)

Nor need we be very follicitous, how the 
parts of a dead body can be kept together, if 
neither the foul, nor fome new fubftantial form 
that fucceeds it, perform that office; fince com
petent agents, whatever they were, having con- 
texed a portion of matter into fuch a human 
body as the foul left upon its departure, the 
fabrick of the body and conneftion of the parts 
will fuffice to make it retain for a little while 
(and that is enough for our purpofe, fince dead 
bodies are not wont to remain long unaltered) 
their priftine ffiape, and divers other manifeft 
qualities, which may continue, till the aftion of 
outward agents upon the lefs folid parts of the 
body, or the internal and inordinate commo
tions of the juices, and the fofter, though not 
fluid parts, that are contained in it, do by their 
degeneration vitiate the texture, and confequent
ly the manifeft qualities of it. And if thefe 
inordinate agitations of the blood, humours, ftfe. 
be hindered, though by an external caufe, the 
body, notwithftanding the lofs of the foul, will 
continue unputrified, not only for fome hours, 
but for many months together; as a learned 
cye-witnefs, whom I inquired of, affured me 
he, as well as many others have obferved 
in very cold countries as Rujfta, Sweden^ 
where they often keep thofe bodies that die 
in the winter unburied, and yet fweet, till the 
fpring, when the fun’s heat makes them begin 
to putrify. And it is plain, in fome aromatick 
gums and fruits, that bodies, that were once 
plants, may, after they have loft the vegetative 
foul, not only continue many years uncorrupted, 
but by embalming other bodies keep them fo 
too.

But as I was faying, the profecution of this 
inquiry (whether in living creatures tbe foul be 
always the true form, to all tho intents and pur - 
pofes, that tbe vulgar philofophers would bavs it).

Vol. II.
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largely difcourfed in the lately mentioned pa
pers. +)

These obfervations being laid down, to a- 
void the neceffity of too much interrupting 
our future difcourfe, by being obliged to inter- 
pofefomeof the premifedexplications; and other 
palTageSj as obfcure and difficult, as we readily 
confefs the fubjed we are treating of to be, we 
fhall now adventure to try, whether about 
Sennertue& dodrine we can propof? any con- 
jeduresj that being as agreeable to the phte- 
nomena, as his are congruous to the corpuf- 
cularian hypothefis, according to which we 
have hitherto difcourfed of forms.

And (to begin with a conceffion ) I allow 
the learned Sennertus and his followers to be in 
the right, who, without fearing the invidious 
title of innovators, afferted, that in an animal 
or a plant there was fomething elfe befides the 
bare materia frima^ and the vegetative or fen
fitive foul, with its effential faculties. And the 
inftances they bring to lhew,that in fome parts 
of fuch bodies there may lurk peculiar forms, 
which, when the life of the plant or animal de
termines, come to difclofe themfelves, are pro
bable enough ; and the inftances taken by Sen
nertus from the fpecifick virtue, that furvives in 
gathered plants, and particularly the above 
confidered purgative faculty of rhubarb, are 
ingenioufly alledged for their purpofe. And 
it is probable too, what Sennertus, according 
to their grounds, teaches, that this purging 
property in rhubarb, fenna, as it does 
not flow from the vital foul of the plant, which 
is already deftroyed, fo it does not proceed 
barely from the form of a mixed body as fuch ; 
it being no way likely, that fo great a variety 
of fpecifick properties, as roots plucked out 
of the ground, and fruits torn from the tree, 
are endowed with, Ihould proceed meerly . 
from that general form, that belongs in com
mon to compounded bodies as fuch. To which 
argumept I forbear to add that other, where
with it is feconded by Sennertus, though he 
and others of feveral parties are wont to Jay 
much weight upon it ; namely, that thefe pro
perties flow from the fpecifick form, which, 
even in inanimate bodies is of a fublime na
ture, and muft be the author of fuch peculiar 
virtues, which, according to him, being far a* 
bove the reach of elementary qualities, cannot 
be produced by any mixture whatever of the 
elements: this argument, I fay, 1 decline to' 
urge in this place, becaufe I elfewhere pur-., 
pofely examine it, and having declared in what 
fenfe only it feems to be fafely grantable, I 
rejedl the chief fuppofition, on which it Jeans.

T o proceed then to the next part of our 
difcourfe : though (as I was faying) there be 
fome things about the dodlrine of fubordinate 
forms, wherein I diflent not from thefe Jearned 
men, yet there are others, wherein I muft con
fels my felf unfatisfied } for neither do I ac- 
quiefte in fome of the notions, whereon they 
ground the things, wherein we agree, nor do 
I agree with them in fome of the main .things 
they aflert: and elpecially having in the paft 
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fundions 5 as out of fuch vitriol as I am fpeak
ing of, it is eafy, without the addition of any 
metalline fubftance, to recover true and mal
leable copper. But I have dwelt too long up
on this fifth confideration, which will invite 
me to make fliorter work with thofe, that 
follow.

Fifthly, But before I proceed to them, 
it will not be amifs to intimate, that one may, 
if one pleafes, make fome diftindion between 
fubordinate forms, there being one fort of them 
that may deferve a peculiar name. For in 
men, horfes, flieep, and other perfed animals, 
there are divers parts, efpecially thole, that 
phyficians call fimilar (in oppofition to organi
cal ones) fuch as bones, ligaments, membranes, 
which feem evidently to challenge peculiar and 
diftind forms: for the diverfity of their nature, 
being very manifeft and ftable, perfevering of
tentimes a great while (as appears in bones) 
after the death of the animal, thofe that allow, 
that a natural body is what it is upon the ac
count of its form, cannot well deny thefe fo 
diftind bodies diftind forms ; which becaufe 
the bodies they conftitute are the parts of a hu
man body, fome modern fchoolmen have (not 
very inconveniently) called partial forms. But 
this diftindion being not of fo great weight, 
that we need infill upon it, the notice already 
taken of it may at prefent fuffice.

S ixthly, I confider, that among thecon- 
ftituent parts, of an animal or plant, there may 
lurk fome feminal principles or rudiments, that 
is,fmall parcels of matter of fuch a texture, that 
though whilft they remain alfociated with the 
other parts of the compounded body, they are 
not by fenfe (efpecially when that is imployed 
with no greater attention than is ufual) diftin- 
guilhable from the reft of the compounded 
body, comes to have its predominant form abo- 
liflied, thefe feminal principles or rudiments 
being fet at liberty, and befriended by exter
nal heat, and the foftnefs which ufually at
tends corrupting bodies, and perhaps by a 
lucky concourfe of other circumftances may 
fall to ad according to their own nature, and 
generate infcds, mofs, (sfr. as I have more 
amply declared in other papers*.

Seventhly, I confider, that befides that 
when the fpecifick form of a body is deftroyed, 
the change is not oftentimes fo great as vul
gar philofophers imagine j the corruption of 
the animal or other body ought not to be 
looked upon, as if it happened in fome of thofe 
imaginary and empty fpaces, that are con
ceived to be beyond the univerfe, but in 
this world of ours, where the body, which is 
deprived of its fpecifick form, is fubjed to be 
aded upon by the fun, the air, and I know 
not how many powerful agents, by whofe va
rious concourfe with, and operations upon the 
body, either the pre-exiftent, though lately e- 
clipfed forms, may be afllfted to fet up for 
themfelves, or new forms may refult from new 
leagues and contextures of the particles, that 
compofed the body, that loft its principal, or, 
if I may fo call it, fovereign form, (as we have

* Etiays about fpontaneous generation.
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difcourfe rejeded fubftantial forms, it is not 
to be expected, that we fliould either employ 
them in our explications, or admit thofe expli
cations, that necelTarily fuppofe them.

They teach us indeed, that the Ipecifick 
form of a* body does command all the fubor
dinate forms, and ufe them but as inftruments 
to its own purpofes, thofe forms belonging 
then to the^matter, which the Ipecifick informs 
and rules. But for my part, that do not ac
knowledge in many bodies,that are or may be 
faid to have fubordinate forms, any thing fub
ftantial diftinft from matter, I confefs I do 
not readily conceive, which way this dominion 
attributed to the fpecifick form is exercifed, 
nor do I fee any neceffity of admitting any 
fuch power in that form, nor that the portions 
of matter, that are endowed with thofe forms, 
that arc faid to be fubordinate, can; being un
der the degrees of fouls, and confequently un- 
furniflied with knowledge and will, pay this 
prefumed fuperintendant form any obedience j 
I mean any other obedience, than fome fuch 
kind of one, as the parts of a clock or en
gine may be laid to yield to one another. I 
fliould therefore . rather conceive the matter 
thus J when divers bodies of differing natures 
or fchematifms come to be aflbciated, fo as to 
compole a body of one denomination, though 
each of them be fuppofed to aft according to 
its own peculiar nature, yet by reafon of the 
Coaptation of thofe parts, and the contrive- 
ment of the compounded body, it will many 
times happen, that the aftion or effeft pro
duced will be of a fixed nature, and differing 
from that,which feveral of the parts, confidered 
as diftinft bodies or agents, tended to, or 
would have performed. As when in a balance^ 
by putting in a weight into one of the fcales, 
the oppofite fcale, though as a heavy body it 
will naturally tend downwards, yet by virtue 
of the fabrick of the inftrument is made to 
mount upwards. And when an archer kills a 
deer with his arrow, the bow being a fpringy 
body, naturally endeavours to unbend it felf; 
and the fpring being faftened to the bow, muft 
neceffarily follow the motion of it, and the 
ftiaft, though a heavy body, and, as fuch, tend
ing direftly downwards, is by the forcible im- 
pulfe it receives from the fpring, thrown with 
fuch violence (not direftly downwards, but 
in a parabolical or fome fuch crooked line) as 
far more ftrongly to hit the mark, than it 
would (if left to it felf) have ftruck the 
ground. So that thofe aftions; which Sennertus 
and others attribute to the confpiring of fub
ordinate forms to affift the fjpecifick and pre- 
fiding form. We take to be but the refultant 
aftions of feveral bodies, which being affo- 
ciated together, are thereby reduced in many 
cafes to aft jointly, and mutually modify each 
other’s aftions j and that, which he afcribes to 
the dominion of the fpecifick form, I attri
bute to the ftrufture, and efpecially to the con
nexion of the parts of the compounded body ; 
as in a clock, though all the parts it confifts 
of, do contribute to the performance of thofe 
things, that belong to a clock, as regularly as 
if they intended fo to do, and did not only
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concur, but knowingly confpite in what they 
do, yet in all this there is no fubftantial form 
to fuperintend their motion; but the lead (or 
other weight) tends downwards as it is wont 
to do J and the hand, wheels, and other parts 
do only perform fuch motions, as they are for
cibly put into by thofe bodies, which by the 
defcending weight (that does not in the leaft 
intend what it effefts) are themfelves fet a mo* 
ving. And notwithftanding the prodigious o<- 
perations, that men admire in gun-powder,,yet 
■not only, as we formerly intimated, this ftrange 
power is but the effeft of the mechanical tex*- 
ture, and of the way, wherein the ingredients 
are mingled, and as it were contexed ; but this 
artificial mixture is far more flight than thofe 
made by nature are wont to be. For as the 
efficacy of the mechanical texture in gun-pow
der may appear by this, that neither of the 
ingredients (whether the fulphur, the nitre, or 
the coal,) is apart able to produce effefts any 
thing near like thofe of gun-powder j fo to 
convince others, how flightly the ingredients 
are mingled, I thought the beft way was to 
fhew, how eafily they may be feparated again ; 
to which effeft I beat good gun-powder fmall; 
and having boiled it a pretty while in a confi
derable proportion of water, by exhaling a 
fufficient quantity of the well-filtrated and lim
pid decoftion, I obtained ftore of cryftals; 
whofe figure, tafte, and way of flafhing upon 
a quick coal proclaimed them to be good falt- 
petre the black ftuff left in the filtre remain
ing, if the folution had been well made, infipid 
enough, and when dried it will not blow up 
like the gun-powder, but (in great part) burn 
along with a blue flame like (common brim
ftone. And for farther proof we may, by boil
ing this black ftuff in a pretty ftrong lixivi
um, diflblve the fulphur, as will appear both 
by the fmell, that the lixivium will acquire, 
and by this, that if you filter it, though the 
liquor will pafs clear enough, and leave the 
black and coal-like-part in the filtre ; yet by 
dropping into it fome quantity of an acid li
quor (I ufed fpirit of fait) the fulphureous fmell 
will be increafed, and the liquor will be made 
white by the precipitation of the fulphureous 
corpufcles } whereas if I put fpirit of fait into 
that clear folution, which (I was laying) af
forded me the cryftals of nitre, the liquor, not 
troubled by any fuch precipitation, would con
tinue limpid as before 5 which argued, that the 
falt-petre had not intimately incorporated dny 
fenfible quantity of the fulphur with it felf, 
but had been only flightly aflbciated with it.

And to illuftrate what I laid of refultant 
aftions by an inftance purely phyfical, I fliall 
fubjoin what I fomewhere mention, with ano-^ 
ther aim, that by taking a couple of powders 
fit for my purpofe, one blue and the other yel
low, and mingling them in a certain propor
tion, the mixture exhibited a green colour, 
which did not flow from any new predominant 
form,which made the blue and yellow corpuf- 
cles fubfervient to its purpofes, (for an excellent 
microfcope lhewed me the blue and the yellow 
particles fuch as they were before) but only 
hence, that from the mixture of thofe bodies, 
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the diftinft aftions of the blue and the yellow 
corpufcles did upon the eye make a com
pounded impreffion, like that made by bodies, to 
whom their fpecifick forms are fuppofed to im
part, among other qualities, greennefs. And 
when vitriol or fublimate are made by art, there 
needs nothing befides the manner, wherein the 
faline and metalline particles are contexed, 
either to contain the parts together, and keep 
them united into one body, or (notwithftand
ing their not only diftinft, but very differing 
forms) to enable the mixture they compole, to 
effeft divers things, which neither of them 
fingle Would have performed: nay and fome 
of them fuch things (as to vomit, purge, fcfc.) 
as merit to be reckoned among fuch Ipecifick 
properties, as many of thofe are, which when 
preferved in vegetables, are thought to argue 
the confpiringof feveral forms under the direc
tion of a fuperintendent one.

And as in a watch the fpring is really a 
Ipring, and afts as a fpring, whilft it is a part of 
die watch, though by reafon of its connexion 
with the other parts it is reduced to concur 
with thofe other parts towards exhibiting the 
phaenomena proper to the whole engine j and 
though the watch were taken all in pieces, the 
fpring would be a fpring ftill: fo in many 
compounded bodies, befides the fpecifick form, 
which the body has as fuch, and which may be 
called its toul or general form, particular bo
dies (by whofe affociation and conjunftion it is 
made up) may enjoy their own diftinft forms, 
which may therefore be called partial ones j 
and thefe bodies, though whilft the whole fub- 
fifts they are part of it, and by their connexion 
with the reft concur to the operations of the 
body as fuch, which joint operations are wont 
fo be thofe, that are attributed to the Ipecifick 
form i yet they do not always fo depend upon 
it, but that when it is abolilhed, they may re
tain their own nature; as a bone will be a bone 
ftill, whole ages after the animal it belonged 
to is dead : whence we need not wonder, that 
divers forms fhould furvive in bodies deprived 
of their fpecifick form. For indeed thofe, 
that are called fubordinate, may be as true and 
real forms (nay, and fubftantial forms, if in any 
living creature, befides man, there were any 
fuch) as that, which bears the title of fpecifick; 
and even whilft this is in being, there are many 
things, which compounded bodies perform by 
virtue of their particular forms, rather than 
upon the account of the fpecifick : as (not to 
repeat the newly mentioned inftance of a 
fpring) in vitriol the friablenefs, tranfparency, 
and aptnefs to mingle with water, need not be 
attributed to the compofitum as fuch, but may, 
for aught we know, be due to the faline cor
pufcles, which not only retain their own nature, 
(as may be argued from fome vitriols, that 1 
have made, fince I have been able to feparate 
and recover them again out of the mixture) but 
to reduce the metal, they have corroded, into 
a falt-like body with themfelves. And in gun
powder it is manifeft, that the blacknefs pro
ceeds not from the compofitum as fuch, but 
from the coals, as the nitrous tafte does from 
the falt-petre. And the fragrancy of a rofe.
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whilft it grows upon the buffi, need not be 
conceived to proceed from the foul or life of 
the plant, fince, when it is gathered, it retains- 
the fame grateful fmell.

And this laft inftance leads me to a farther 
confideration, wherewith I ffiall conclude this 
difcourfe. We may call to mind w/iat was ob
ferved a little after the beginning of it, of the 
arbitrary, or at leaft not fufficiently fettled ufe 
of the word form \ and that it not feldom hap
pens, that thofe things, upon whofe account 
we attribute this or that form to a natural bo
dy, are but very few of thofe many attributes 
that belong to it. Now the form of a body 
being really no more than a convention of ac
cidents, whereby the matter is ftamped and de
nominated, it is very confonant to reafon, thac 
oftentimes hoftile agents or caufes may deprive , 
the matter of thofe accidents, which conftituted 
the fpecifick form, and yet leave the reft, which, 
according to the law of nature, ought to con
tinue there, till fome competent agent put the 
body out of that ftate, wherein, upon the form’s 
deceafe, it was left.

And to clear up this matter, we may con
fider, that the fame body may have a twofold 
modification, and be thereby fitted for two, 
if not more, ftates and kinds of operati
ons, not neceffarily dependent upon one ano
ther. For as the fpring of a watch by virtue 
of its texture is an elaftical body, and upon 
the account of another is iron, and therefore 
though being caft red-hot into cold water it 
will become ftiff and brittle, and confequently 
ceafe to be a fpring, yet it will continue iron, 
that is, a hard metalline body eafily fubjecl to 
tuft, capable of ftriking fire with a flint, and 
of being attracted (as men commonly fpeak) 
by a load ft one, and of attrafling a magnetical 
needle j fo in a rofe, for inftance, we may 
diftinguifh or confider a twofold modification 
of the matter, one, whereby it is fitted to re
ceive from the buffi it grows on a certain pe
culiar and fpirituous fap, by whofe interven
tion and concurrence it has nouriffiment and 
growth, and confequently exercifes vital func
tions as a part of a living plant j and another, 
which does not fo much require the accellion . 
of fluid and moveable parts, but confifts rather 
in the texture of the more ftable parts ; and this 
texture being commonly more permanent and 
durable than the other part of the modification, 
(confifting much in the peculiar motion of 
a fluid fubftance) wherein the life participated 
by the rofe confifted, may laft, when the flower 
is deprived of its foul and fpecifick-form by its 
avulfion from the buffi, and retain thofe qua
lities, as well occult as manifeft, that naturally 
refult from a parcel of matter fo contrived.

1 May fomewhat illuftrate my meaning on 
this occafion, by making a comparifon betwixt 
a living creature and a mill. For as a mill is 
capable of performing divers things only when 
the water, that paffes through certain of its 
parts, puts them, and by their intervention, 
others into motion ; fo there are divers things,, 
that are not performable by a plant, unlefs 
when it is irrigated by a vital liquor. And as, 
a mill may neverthelefs retain the nature of a 
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ftriKfliire ufeful for Other purpofes, though the 
drought of fummer have perchance made it 
loofe, or the froft have congealed into ice 
the v/ater, that ufed to drive it; fo although the 
foul of a plant be deftroyed, or ceafe to aft, 
the body i7iay,upon the account of the more per
manent ftrufture of its ftabler parts,retain a fit- 
nefs for divers of the fame purpofes it ferved 
for before. And if it were here pertinent, 
the comparVon might be carried on a little fer- 
ther, by adding, that as when a mill does up
on either of the lately mentioned accounts ceafe 
to perform the peculiar operation of a mill, as 
the wood, iron, and other materials of that mill 
are not deftroyed ; fo neither does the water 
vanifh into nothing, but either lofes its mo
tion, and by being congealed exchanges the 
name of water for that of ice, or elfe is diffipa- 
ted and fcattered into exhalations, which con
tain all the fubftance, that ever the water had, 
that, which is loft, being but the ufual manner 
of coexiftence of the water and the mill it was 
wont to drive ; fo when a plant is pulled out 
of the earth, or a rofe from the buffi, as the 
difmembred part of the plant may retain the 
texture of its more ftable parts ; fo the fap or 
juice, that were wont to enliven the body, does, 
though invifibly, remain either in the form of 
fteams exhaled into the air, or perhaps in parts 
Condenfed and intercepted upon the lofs of its 
wonted agitation in the imperceptible cavities 
of the fibres, and other parts of the plant, fo 
that nothing, that is fubftantial, perilhes, but 
only the particular modification, that refulted 
from the peculiar kind of union of the more 
permanent parts with thofe congruoudy lhaped 
and fitly agitated fluid ones, that permeated 
them. As to fome purpofes, the example of a 
wind-mill, being fet on work merely by the 
impulfe of the air, may be more appofite than 
that of tbe water-mill ; but neither of them 
affords any more than an imperfeft compari
fon in this regard, among others, that whereas 
the mill itfelf by lofing, even for a very long 
time, the motion it was wont to be in, is not 
thereby confiderably impaired, becaufe of the 
folidity of the materials it is made up of; in 
vegetables, when that fluid fubftance, whereof 
the foul chiefly confifts, quite ceafes to be in
fluent, one of its chief funftions being to repair 
continually, by affimilated or tranfmuted ali
ments, the wafte, that was continually made 
of loofer parts in the body it belonged to, the 
fame agents or caufes, that deftroyed the life 
of the plant, are wont likewife to produce or 
occafion fuch a difeompofure in the texture of 
the remaining part, (efpecially thofe, that are 
more tender or more flightly connefted) that 
they quickly become unfit to be animated a- 
gain, though a fluid fubftance, like that, which 
was wont to irrigate it, whilft the vegetative 
life lafted, fhould be again communicated to 
it ; but yet even in this regard the difference 
betwixt a mill and a plant isnot always fb vaft, 
as one would imagine. For in claffick au
thors we have relations of a ftaff or a pike 
made of a durable wood, that many years after 
the tree had been cut down, being cafually 
ftruck into the ground, took root there. And
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as for the rofe of Jerichoi^ as they call it, a late 
modern writer, followed,as I remember,by ano
ther naturalift of good account, affirms, that 
divers years after it is gathered, and feems to 
be quite fhriveled up and withered, it may by 
the help of water be fo far recovered, as to be 
plumped up again, and difplay its leaves al
moft as if it had not been long fince gathered. 
And I my felf have, not without fome won
der, obferved, how very long a plant of aloes 
tprn from the ground, and hung in the air 
near the deling of my chamber, would not only 
continue fucculent, but fperhaps after fome 
years) be capable of being made to perform 
afts, that are wont to be aferibed to vitality 
and growth, upon the dexterous adminiftration 
of a convenient liquor: and even fome animals 
themfelves are not fo very unlike to thefe plants, 
and confequently to engines, as one would 
think. For ^hat, which children are faid to do 
for fport about reviving drowned flies, chal
lenges a more ferious confideration than were 
fit for me to infift on now, and deferves to be 
both heedfully experimented, and ferioufly re- 
fledled on by a naturalift. I chofe to try it 
chiefly upon wafps and bees, rather than upon 
flies, becaufe their bignefs renders the phseno- 
mena more confpicuous ; and having drowned 
them fo, that, if let alone, they would not in 
probability have ever recovered, I found, that 
the heat of the fun would recover them,as well, 
as it has been obferved, that warm afhes would 
recover flies; (fo that thefe trials argue celeftial 
heat to be as little more as lefs vital than ele
mentary :) and the degrees and manner of their 
recovering again the operations of life fuggefted 
obfervations, not unworthy to be taken notice of 
elfewhere, though not fit to be delivered here; 
where I fhall not fo much as mention what 
with warm applications we have done, to revive 
the expired motion of the parts even of per
fect: and fanguincous animals, when they feem
ed to have been killed ; becaufe I fear, that the 
excurfion I have unawares made already will 
be looked upon as too much a digreffion.

Wherefore, to take up my difcourfe 
where a while fince I left it; I fhall proceed 
now to obfcrve, that even in a body, that has 
loft its Ipecifick form, the noble qualities, jthat 
remain, do not always flow from the form of 
the entire body as fuch, but from the pecdliar 
form of fome particular parts of that body, 
which being feparated from it, though per
haps the more ftable parts, that remain, will 
keep the vifible ftrufture from being manifeftly 
altered, yet this remaining body will be quite 
deprived of the noble properties we were men
tioning; as maybe gathered, as well from 
what has been above mentioned out of Senner- 
ius about drawing an extraft from rhubarb, in 
which its whole purgative virtue refides, as in 
fome preparations of cinnamon, and divers 
other fubftances endowed with fine parts, which 
upon the lofs of thofe parts remain but the 
carcaffes of what they were. And even in the 
grofs bark of oak, tanners find, that when the 
water has extrafted the diffoluble parts, or 
time has wafted fome fubtile parts, and changed 
the texture of the reft, though the bark re- 
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tains its outward form, they cannot make ufe 
of it as they might have done before. And 
(as I formerly intimated*) befides this pre-ex- 
iftent and furviving modification, it is in di
vers cafes very poflible, that new qualities and 
properties (whofe principle may be called a 
form) may be difeJofed upon the abolifhing 
of the fpecifick form, though they were not 
adually in any part of the matter, but are pro
duced in it by a concurrence of the texture and 
difpofitions left there by the late form, and the 
operation of external agents. As when out of 
the flefh of a dead animal there is generated 
mufk; for not only thofe feminal rudiments, 
that adtually were latitant in the corrupted 
body, gain opportunity to fet up for themfelves, 
and become perfeft infefts, or other creatures 
of their own kind, but lhe external agents, to 
whofe aftion, according to the common courfe 
of providence, deceafing plants or animals hap
pen to be expofed, do oftentimes (not with
out the foreknowledge of the moft wife author 
of nature) fo agitate the fmall parts of the 
widowed matter, and perhaps by affociating 
themfelves with them, do fo alter their texture, 
and thereby introduce a new modification, that 
by the conjunftion of the former difpofitions, 
that were regularly left in the matter with thefe 
new agents, promoted by a concourfe of fa
vourable circumftances, there may be produced 
new and noble forms; (however not vital ones.) 
As when a limeftone, being calcined and left 
in the open air, will in traft of time, as I have 
particularly obferved, by the afliftance of con
gruous particles it meets with there, and be
friended by the more catholick caufes of phy
fical mutations, afford true and inflammable 
faltpetre; and I have feen certain marcafites, 
that, being burnt and exppfed to the air in con
venient places, would have fuch a change pro
duced in their parts, as, after a due time, to 
afford an efflorefcence, which both by the co
lour, tafte, and operation appeared to be vi
triol.

But of fuch matters no more at prefent. I 
will rather take notice, in profecution of what 
I was not long fince obferving about tlie two
fold modification of living creatures, tijat I fear 
We fometimes attribute to the Ipecifick form or 
foul, things, that may be well enough perform’d 
without it, by the more ftable modification of 
the body, befriended by an eafy concourfe of 
natural agents. Thus, though the exclufion of 
excrements be unanimoufly pferibed to the 
foul, which for that purppfe is faid to be en
dowed with a peculiar faculty, that they call 
expulfive; yet it has been obferved and affirmed 
by many, that divers times the excrements 
have been difeharged out of the bodies of men 
a good while after they were unqueftionably 
dead; fomuch (it feems) of the former ftruc- 
ture of the parts remaining, as fufiiced to co
operate with the excrements themfelves, changed 
by the death of the animal, to that exclufion. 
And thus (to add an inftance of another kind) 
though the maturation of fruit be a great, and, 
as the fchools fpeak, a perfeftive alteration, 
which is fuppofed to be wrought by the vege-

tatiVe foul of the plant; yet it has been vul
garly obferved, that apples and grapes gathered 
before they be ripe, and laid on heaps toge
ther, will ripen well enough afterwards; (and 
the example were more eminent in medlars, 
if what Ibme call their ripenefs, othe,rs did not 
call their rottennefs.) And very remarkable 
is that account, which the inquifitive Ovieda 
gives the emperor Charles the fifth of the Ana- 
na’s, if I miftake pot the name; which having 
mentioned as one of the confiderableft fruits 
he met with in the Wejl-Indies, he takesnotice, 
that though, notwithftanding their largenels, 
they grow in clufters, yet they muft be gather
ed whilft all but one are green. For as foon as 
the firft begins to be yellow, the whole cJufter 
muft be taken off, leaving the reft to ripen, 
and attain to the fame colour in the chamber, 
which they will very well do. The learned 
•{Jofephus Acojla fpeaks thus of the fruit of 
the plane-tree, to the lame. “ This fruit (fays 
“ he) inclines more to cold than heat.”---- -
They are accuftomed to gather the boughs or 
clufters (as I have laid) being green, and put 
them into veffels, wherein they ripen being 
well covered, efpecially when there is a certain 
herb mingled with it, which ferves for this ef
fed. But the diligent Pifo, Ipeaking of thofe 
Brafilian plants, which he callsPacoeira and Ba- 
naniera, pundually relates that, which comes 
up yet more fully to our prefent purpole. For 
not only fpeaking of the fruit, he fays ||, con- 
tinentur flerumq^ue in uno ratno quatuordeam aut 
fedecem numero, ut ita una flanta prof er at fep~ 
tuaginta aut oHuaginta, q^ui fubinde virides a- 
vulft, nunc in adibus, nunc in navibus fufpen^ 
duntur, donee jujlam maturitcitem Jlavedinem
confequantur: but adds this memorable paffage 
concerning the lopped boughs themfelves; Ra
mus autem ille frullibus onujlus, interea dum 
Uli maturefeunt, augetur, florefque femper pro- 
trudit ex corpore illo foliaceo, i3c. On this 
occafion I might here add, that even in our 
cold climate, onions and fome other bulbous 
plants will in the Ipring-time Ihoot out of their 
own accord. And I have taken pleafure to 
keep potatoes in the air, to obferve, how at 
that feafon, when they ufually begin to 
fprout in the ground, they would put forth 
leaves at fo many of the little holes or dim
ples, as to give themfelves a verdant livery: 
but that not being willing now to examine, 
whether or how far an animated feed may have 
an intereft in thefe laft mentioned produdions, 
I will rather take notice, that even in animals 
fome things, that are confidently prefumed to 
be the proper effeds of the animal’s foul, may 
be really performed by the texture of the bo
dy, and the ordinary and regular concourfe of 
external caufes. For (not here to repeat what 
I lately noted of the exclufion of excrements 
in dead bodies) though the nails of a man are 
nourilhed, and do grow as well as other parts; 
and though the hair in moft animals be fome
times, even in determinate parts of the body, 
peculiar to the fpecies of animals, to which it 
belongs ; and though in man hairs do hot on
ly grow, but in the difeafe called the plica Po- 
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lanica, it appears to participate of blood, (fince 
the hairs being cut, weep out that liquor) yet 
nails themfelves are obferved to grow in dead 
men. And that they do not fo only (as is 
fuppofed) for a little time, whilft the impref- 
fions left by the foul upon the carcafs are yet 
vivid and“recent, but for a much longer while 
than has been imagined, I have been with plea
fure informed by a memorable obfervation I 
met with ijn the experienced * Parous, who 
fpeaking of a body,xhat he by imbalming pre
ferved for more than twenty five years, he af
firms it ftill remained whole and found, and 
that, as to the nails, he found, that having 
often fared them, he ftill obferved them to grow 
again to their former bignefs.

I Know the patrons of Sennertus'^ opinion 
look upon it as a clear and cogent argument, 
toprove the foul’s performing almoft all things 
done in the body, that in the corpfe of a man 
or other animal newly dead, though the orga
nization remain the fame, yet all the animal 
and vital funftions perfeftly ceafe. But befides 
that I have already taken notice, that fome 
things wont to be attributed to the fenfitive 
foul may be obferved in a body avowedly dead, 
I confefs, that this argument feems to me, 
though very fpecious, yet grounded upon what 
is but precarious. For though it may be true, 
that the vifible' fabrick may continue for a 
while without any manifeft alteration, yet who 
can affure us, that the internal organization is 
not confiderably changed and vitiated ? For 
the body of an animal is an engine, that con
fifts not only of folid and ftable parts, as bones, 
mufcles, fkin,£s?r. but of divers foft ones, as the 
brain, nerves, Cifr. and of fome that are fluid, 
as the blood, and other liquors j and, which 
is in our cafe exceedingly confiderable, requires 
a convenient coaptation, or compofition of all 
thefe: whence it follows,that the external frame 
of the body remaining unaltered, yet upon 
death there may be grea.t and fad alterations 
in the texture of the blood and humours, and 
in the contexture or ftrufture of other inter
nal parts. And thefe changes may quite Ipoil 
the organization of the body, and make it un
fit to perform the wonted funftions of fuch an 
engine. Thus we fee, that in dead bodies, even 
whilft they are warm, the blood oftentimes co
agulates in the veffels,whereby the circulation, 
that grand wheel of life, is ftopped. And in 
fudden palfies, though there be ufually no vi
fible change in the affefted limb, yet it lofes 
fenfe, or motion, or both ; and not only in 
fyncopes or great fwoonings, and in apoplexies, 
a great part of the animal funftions are for the 
time fufpended or unperformed ; but even in 
fo natural a ftate as fleep, the body appears not 
to move, nor do founds and odours affeft the 
fenfes, as when one is awaked, though the foul 
be prefent in the body, and the ears and no- 
ftrils be open. And how great changes in the 
nature of liquors, and confequently of the 
blood, may be produced without any vifible 
alteration, may be gueffed at by what often 
happens in wine upon thunder; for that liquor, 
which was pleafant, fpirituous, inflammable

• Param, lil/, 28.

before,fpeedlly degenerates Into a four and un
inflammable vinegar. Which inftance will not, 
I fuppofe, appear inconfiderable to thofe many 
modern philofophers and phyficians, that 
would have life maintained by a liolycbniumy 
or vital flame continually burning in the heart, 
and fed by the fpirituous parts of the circula
ting blood.

IT were not perhaps time milpent to pro
fecute fuch inquiries, as we have lately touched. 
But though I did not want leifure, I fhould be 
difcouraged by confidering, that even fome of 
the things I have already delivered, may be 
queftioned by thofe who take not the word 
life, and fome other terms by me imployed, 
in the fame fenfe that I do. And indeed it is 
very difficult, that men fhould avoid falling 
either into miftakes, or into unprofitable dif- 
putes, if they difcourfe largely of fuch themes, 
where the names, that are of a very common 
and neceffary ufe, have (yet) their fignifica
tions very little ftated or agreed on. For life, 
for inftance, is a word, whofe meaning is not 
yet defined, and is applied to fubjefts, that are 
exceeding different. For it is aferibed not only 
to all forts of animals and plants, but by ma
ny chymifts and mineralifts to ftones and me
tals growing in the bowels of the earth. Nor 
is it attributed only to things corporeal, but 
to thofe, that differ toto genere, as they fpeak, 
from them ; namely, to leparate fouls, angels 
good and bad, and to God himfelf. Nay* 
what that is even among animals, wherein it 
confifts, is notyetfufficiently agreed on;as may 
appear by the difpute among the modern na- 
turalifts, whether prolifical,, but as yet un
hatched, eggs have life or no ? and whether 
flies be really dead in winter, which fome affirm 
them to be, not only becaufe thofe infefts feenii 
to be devoid of fenfe and motion, but becaufe 
they place the notion of life in a ebnftant cir
culation of the blood, or fome analogous juice, 
and a diftributibn of the aliment thereby per
formed to repair the waftes of the body i whilft 
others, on the contrary, think them to be ra
ther benumbed than dead, becaufe regularly 
recovering the manifeft aftions of life in the 
fpring, (or oftentimes before, if a due appli
cation of heat be made unto them) it cannot 
be fuppofed, that they were during the winter 
really deftitute of life: death being a priva
tion, which, by phyfical means, admits not of a 
return to the former ftate. Nor are the boun
daries and differences betwixt the life of a 
plant and that of an animal fo fettled and de
fined, but that divers not impertinent que
ftions may be made about them; and particu
larly it may be doubted, whether fome parts* 
as nails, hair, horns, that belong to the 
body of an animal, may not for all that (even 
whilft he is alive) have the nature of a plant* 
to which the part where it grows* ferves as 
the ftock does to a graft for a foil, and is but an 
appropriated one. But to do more than point 
at fuch matters, would add too much to the 
digrefllons, of which I fear the paffed difcourfe 
may be thought to be guilty already. I fhall 
not therefore add any thing at prefent further 
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about the fubordinate forms of plants and ani
mals : but in regard I ventured, about the be
ginning of this little trad, to afcribe fubordi
nate forms to divers bodies, that never had 
life, which I doubt will feem a paradox to 
many, I think it will not be amifs to apply the 
chief points of our doctrine about fubordinate 
forms to inanimate bodies, becaufe this courfe, 
as it will invite me to make fome new, though 
fliort additions, to illuftrate and enlarge fome 
points ; fo it will help to recal to your me
mory moft of the heads of that dodrine, which 
the feveral excurfions whereto divers fubjeds 
tempted me, may have kept you from taking 
a diftind view of. And for order’s fake I lhall 
caft the main things, I would have confidered, 
into diftind propofitions, with fliort comments 
annexed to them ; having only intimated in 
general once for all, that you will not, I hope, 
wonder, that I fliould often ufe for exam
ples, fuch bodies as are looked upon as fac
titious, if you recal to mind what I have for
merly faid to lhew, that the difference be
twixt them and thofe that are confelTedly na
tural, is not always near fo great as men are 
wont to imagine. To which I lhall now add, 
that in the following difcourfe they are often 
imployed, not fo much to prove, as to illuftrate 
the notions, on whofe occafion they are al
ledged; which fure they may Very properly 
do. And among the bodies themfelves, in 
whole produdion man’s power or Ikill has a 
fliare, I reckon, that there is a great difference 
between thofe, wherein man gives an outward 
fliape, fuch as himfelf defigns, by tools of his 
own making, that are always external to the 
produced body, and thofe (fuch as are moft 
chymical produdions, befides others) wherein 
his chief work is to apply phyfical agents to 
patients, by which means it oftentimes comes 
to pafs, that (as in produdions, that all allow 
to be natural) the inftruments he works by are 
parts of the matter it felf he works upon, or at 
leaft intrinfical to it. But of this more per
chance elfewhere; I come to the propofitions 
themfelves.

I. The wo*rd form is of a fufficiently inde
terminate fignification.

This I have already had occafion to fliew, 
and it can fcarce be denied by them, that lhall 
confider, though it be a technical word or 
term of art, yet men have not intelligibly de
fined and agreed, on how many, or what 
things, they are fufficient to intitle a portion 
of matter to a determinate and diftind form. 
For befides that there are I know not how 
many bodies, fuch as treacle, beer, gun-pow
der, coal, ink, iSc. about which men feem 
not fo much as to have confidered, whether 
they ought to have particular forms aferibed 
to them, (or to be looked upon only as fac
titious things) there are other bodies, that have 
been taken notice of, about which even the 
Peripateticks difpute, whether they ought to 
have particular forms allowed, or no. For 
hot only ice is by fome made to be a diftind 
kind of natural body, whereas others will have 
it to be only water altered, and thereby de
prived of its fluidity, not its form i but even

touching the elements themfelves, the fchoob 
men fiercely difpute, a whole party denying 
them to have any other forms, than the firft 
qualities, by which they are wont to be diftin- 
guiflied. If I affedted paradoxes, I might here 
add, that perchance there may be bodies, which 
as they may be diverfly confidered^ feem to 
have a title to more than one form, and upon 
that fcore may puzzle the fchools about the 
aflignation of their forms. When, ffir inftance, 
I have (though not without fome difficulty) 
reduced lead fer fe into a body like that,which 
chymifts call vitrum Saturni, and which they 
make by the addition of flints fand ; and it is 
not eafy to determine, whether this fhall be 
one of thofe kind of bodies, that are called me
tals, and in our inftance is only difguifed, or 
belongs to that other kind of bodies we. call 
glafs 5 for it feems to have the properties of 
both. For, like lead, it is very ponderous, and 
difToIuble in aqua fortis and fpirit of vinegar, 
which diflblve not common glafs j it affords a 
very fweet folution, as lead is wont to do ; and, 
which is more, it may without addition by 
bare heat be quickly reduced in great part 
into true and malleable lead. On the other 
fide, it is a body fufible, tranfparent, and 
brittle, which are the three grand properties 
of glafs; befides which, I have obferved in it 
fome others, that will be more properly taken 
notice of elfewhere. So likewife when mifle- 
toe grows (as I have fometimes feen it) to a 
very great bignefs on a hazle, which (you 
know) is but a very fmall tree; or when an 
apricock or peach is inoculated, and profpers 
upon the bough of a plumb-tree, the reft of 
whofe branches bear plumbs as they did be* 
fore, (to which I might add'fome inftances of 
trees, that I have feen to bear more kinds of 
fruit;) and when red or blue amel is made, 
which confifts of calcined tin, which they call 
putty, and of the fait and fand (or fufible 
ftones) whereof the glalfinen make what they 
call theif fritta, and of fome burnt copper, or 
fome other metalline pigment, moft, if not 
all, of which fo differing ingredients may per
chance be re-obtained out of the amel, which 
has divers properties of the refpedive bodies 
it confifts of, and yet wants others of them ; 
if, I fay, fuch examples as thefe, to which I 
could add feveral others, were propofed, it 
would perhaps fomewhat perplex the fchool
men, to accommodate them fairly to the vul
gar doctrine of forms, at whofe framing pro
bably fuch inftances were not dreamed of.

II. It is not eafy to decide the noblenefs of 
forms.

This point alfo has been partly handled 
already, which will make it the lefs needful to 
infift long upon it; and indeed, befides thac 
noblenefs is rather a civil or political than a 
phyfical qualification, it is oftentimes difficult 
enough to determine even in this fenfe of no
blenefs, which of the two forms is the moft 
noble. Of this difficulty we have already elfe
where given fome examples, to which we may 
add, befides the lately mentioned inftance of 
the glafs of lead, that of antimony made/>fr fe; 
crude antimony being fitter for feveral pur- 
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pofes both mechanical and medical, than the vi
trified calx; and this again being better for 
divers other ufes, than that, which has not been 
freed from its more fugitive parts.

It feems it was difputable among the an
cients, whether or no their eleftrum (which 
learned men tell us was a compofition of gold 
and filver) was a nobler thing than either of 
thofe meta^f. And it may be queftioned, whe
ther, when chymifts have made a precipitate of 
gold and mercury, the produced powder be a 
nobler thing than the gold alone. For chy
mifts think it worth while to put themfelves 
to much trouble and fome charge to bring gold, 
by the addition of mercury, to this new ftate; 
and therefore if a fpagyrical phyfician were 
judge, he would think, that in fuch a medicine 
the gold is improved by die change: but if a 
goldfmith were to be judge, he would con
clude, that gold being the nobleft of metals, an 
alloy muft needsimbafe it; and he would take 
the pains, by melting it with borax or fome 
other additament, to free the gold from the 
quickfilver, and reftore it to its priftine form.

It may alfo bedifputed, whether, though in 
living creatures the ultimate form be wont to 
be more noble than its previous harbinger, it 
may not be fometimes otherwife in bodies in
animate, as well as in the produftions of art. 
I will not urge for an example to this purpofe, 
that when corn is ground in ahorfe-mill, though 
the whole aggregate confifting of the horfe, 
the wheels, grindftones, and other parts of 
the mill, be looked upon but as one engine in 
reference to the ufe of the whole, which is 
comminution of grain; yet the horfe, though 
contained in the mill, and looked on as a part 
of it, is of a much nobler nature than the engine, 
to whofe effefts it co-operates. This example, 
I fey, and others of the like kind, (as that of 
a turnfpit-dog, included in a wheel, to make 
it go round) I fhall not prefs, but rather give 
this for an inftance, that when an artificer, who 
makes filver fodder, adds to the filver a certain 
proportion (which 1 have elfewhere fpecified) 
of brals or copper, and melts them together, 
though he thereby obtains a mixture, of good 
and frequent ufe for joining together the pieces 
of brafs and filver inftruments, and ftopping 
holes and cracks in them; yet it may be much 
queftioned, whether this brittle fubftance be 
not lefs noble than the filver alone was. And 
when a plant, that grows by fome petrifying 
fpring, by imbibing that water is at length turn
ed into a ftone, though the rarity of fuch things 
makes men prize them; yet it may well be 
queftioned, whether the fupervenient form be 
not lets noble than that, which the plant had 
before.

III. In divers bodies the form is attributed 
upon the account of fome one eminent proper
ty or ufe; which, if it be prefent and continue, 
though many other things fupervene or chance 
to be wanting, the matter is neverthelels looked 
upon as retaining its form, and is wont to be 
allowed its ufual denomination.

An example of this we may be furnilhed with 
by our lately mentioned inftance of ’uitrum an- 
timonii: for the account, upon which we take
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a body to be a glafs, being chiefly fufiblenefi and 
tranfparency^ this antimonial preparation, by 
virtue of thofe qualities, paffes without fcruple 
for glafs, and would in effed be taken for yel
low or red glafs, (according as it happens to 
have more or lefs of tindure) by an indifferent 
fpedator, who wereafked what it is. And yet 
this fubftance is not only by its folubility, dn- 
fixednefs, and difpofition to afford a regulus, 
very differing from common glafs^ but retains 
fo much of an antimonial nature and properties, 
as to be vomitive and purgative, as well as crocus 
metallorum. It can fcarce be unknown to chy
mifts, that there is a vaft difference between 
thofe liquors, that are expreffed out of olives, 
almonds, and other unduous vegetables, and 
thofe fine effential oils, as they call them, which 
are drawn by the help of water in limbecks j 
and even of thefe, fome are wont to fwim upon 
water, as oil of anifeeds or nutmegs; others 
to fubfide, as the oil of cloves and cinnamon, i^c. 
well drawn ; and all thefe effential oils are ve
ry differing from the oil of guaiacum or of box, 
and other empyreumatical oils, that are diftilled 
in retorts by the violence of the fire; and thefe 
do as much differ from expreffed oils as from 
effential ones: and yet all thefe fo differing 
liquors are reckoned among oils, becaufe they 
agreein this, that they are fluid bodies, unduous 
to the touch, and mingle not with water. And 
fo although fome forts of faits be very fugitive, 
(as the volatile faits of hartftiorn, urine, 
others very fixed (as that drawn from the calx 
of tartar, and from the afties of wormwood ; 
afti, celandine, and other plants;) and though 
fome faline liquors, as vinegar and juice of le
mons, are acid, and diffolve pearl, coral, Csfr. 
which lixiviate faits, whofe tafte is fiery, will 
precipitate what the others have diffolved; yet 
all thefe are numbred among faits, becaufe 
they agree in the accounts upon which we allow 
bodies that denomination; namely, their being 
very lapid, and readily diffolublein water. Ex
amples to the fame purpofe with the foregoing 
I could give you in flame, fmoke, glafs, coal, 
and divers other forts of bodies. And indeed 
by reafon of the unfettled notion and almoft 
arbitrary ufe of the word, form, I have ob
ferved it to be fo uncertainly applied to the 
conftituting of the diftinft claffes or kinds of 
bodies, that I have doubted, whether divers of 
thofe forms, by which fuch kindsareconftituted, 
be not a kind of metaphyfical conceptions, by 
virtue of which, bodies very differing in na
ture are comprized in the fame denomination, 
becaufe they agree in a fitnefe for fome ufe, or 
in fome other thing, that is common to them alh 
as whether a bullet be filver, or brals, or 
lead, or cork, if it fwing at the end of a ftring, 
it is enough to make it a pendulum; and whe
ther a burned body be chalk, or rag-ftone 
(which is very hard and coarfe) or alabafter, 
which is a foft and fine ftone, or an oyfter- 
fliell, or a cockle-fhell, or a piece of coral; yet 
if it have been calcined to whitenefs, it is lime, 
rather than fuch true phyfical forms, as are faid 
to make the bodies, that have forms of the fame 
denomination, to be of the fame fpecifick na
ture. However, thefe forms feem to be very
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generical things, and more fuch than is com
monly heeded. And I have alfo fometimes 
queftioned, whether fome of thofe things, upon 
whofe 40016 men conftitute bodies in this or 
that fpecies or claffis, be fo properly the true 
and intrinfick forms of thofe bodies, as certain 
ftates of matter, wherein bodies veiy differing 
in nature may agree. As water, wine, and I 
know not how many other differing liquors, may 
each of them apart be made, by congelation, to 
pafs into that fort of body we call ice. And 
not only the tallow and greafe of animals, and 
the expreffed oils and fpirits of fermented ve
getables, (fome whereof differ exceedingly 
among themfelves) but alfo (as I have tried) 
divers mineral and even metallineconcretes may 
be made, (fome of them without deftruftion of 
their nature) to pafs into that claftis of body 
we call flame.

IV. By reafon of the conjunftion or con
nexion of the parts, that make upa totum, (or at 
leaft an aggregate of bodies, that for their con
nexion are looked upon as fuch) it will often 
happen, that feveral things will be performed 
by the joint or concurrent action of thefe united 
(or coherent) parts.

These kinds of operations are of kin to 
thofe mentioned by the fchoolmen, when they 
tell us, that fome things are done by divers a- 
gents aSione communi: as when a man dilputes 
•viva'uoce fyllogiftically, the rational foul, which 
diftates the words, and the vocal organs, that 
pronounce them, are aclione communi the effici
ents of the pronounced fyllogifm. But to give 

■ an inftance nearer to our purpofe; when a bullet 
is let fall upon a level pavement, though it 
touches the body it falls on but in a very fmall 
part of its fuperficies, (geometricians having 
demonftrated, that a perfect fphere can touch 
a perfeft plane but in one point;) yet the plane 
receives the aftion of the gravity of the whole 
body; thofe parts, that do not immediately 
come to touch ir, ftriking it neverthelefs by the 
intervention of thofe that do. And fo likewife 
in a boat, the limbs and clothes of a man, that 
ftands upon the deck, and all the parts of a 
watch, if he carry one in his pocket, gravitate 
concurrently on the veffel, though only the 
foies of his feet or Ihoes do immediately prefs 
upon it, and the wheels and other parts of the 
watch may be moving at the fame time very 
differing ways. Now in organical bodies, and 
divers others both natural and faftitious, thofe 
things, that are performed by the parts as in a 
ftate of conjunftion, and as it were confpiring, 
or (if you will have it fo expreffed) aciione 
comtnuni (which aftion may fometimes be fuc- 
celTive) are oftentimes aferibed to the form: 
as in a watch, moft of the chief of. the pheno
mena do fo depend upon the concurrent aftion 
of the feveral parts, that few of them can be 
out of order, but that they will hinder thofe 
phaenomena to be at all, or at leaft to be well 

■ and regularly produced.
V. We may yet in a found fenfe admit, that 

in fome bodies there may be fubordinate forms.
What I mean by a found fenfe in this pro

pofition may be clearly colfefted from feveral 
paffages of the paft and remaining parts of

Free .Consider AT I oNs

this difcourfe, where we carefully exclude thofo 
fenfes, in which we do not allow the received 
doftrine of fubordinate forms. Wherefore 
having met with a couple of plaufible objec
tions, ftarted fince the death of Sennertus, againft 
the admitting them at all, we ffiall here briefly 
examine them, not only to make them appear 
not to be cogent, but becaufe fome of our an
fwers may ferve for reafons, why w^ admit the 
forms difputed of.

The firft argument we are to confider is, 
that a body can have but one form, being but 
one body.

But though to this I might frame an an
fwer from the loofe and indeterminate fignifi- 
cation of the word form, yet it may be direftly 
replied, that though a body can have but one 
total and adequate form, yet nothing hinders 
but that its parts may have their partial forms 
fubordinate to that: as the fteel-fpring and the 
brafs-wheels of a watch may retain their di
ftinft metalline forms, though the watch they 
compofe be but one. And it is not wholly to 
be pretermitted on this occafion, that among 
the fchoolmen themfelves there has long been 
a confiderable party, who afferted with many 
of the ancients, that in compounded bodies the 
elements retained their relpeftive forms, not* 
withftanding the new form, that belonged to 
the mixed body as fuch.

Secondly, It is objefted againft the fuper* 
vening of a higher form, that a body being al
ready complete in its own kind by its own form, 
no other form can accrue to it, without mak- ' 
ing that, which they call Ens per accidens.

To this I anfwer, that the notion of an E»i 
fer accident belongs rather to metaphyficks 
than natural philofophy; and in what its elfence 
confifts, is ftill fo hotly difputed among the mo
derns, that till the bufinefs be agreed on, or 
at leaft more clearly ftated, an argument drawn • 
from thence will not much prefe us. And in
deed when I confider, that the fchools them
felves are fain to allow the foul and the body, 
that is, an immaterial fubftance and a corpo
real, to make up a man, who according to 
them is unum per fe, and not per accidens, and 
that the fame fchools fcruple not to teach, that 
the rational foul, which is a fubftance, and the 
underftanding and will, which are faid to be 
its faculties, and fo its accidents, to make 
unum per fe-, I cannot but think, that, by a pa
rity of reafon, that name, predicate, or quali
fication, may well be taken in as large a fenfe, 
as is requifite for our purpofe. And indeed if 
the parts of a body, whether merely natural or 
faftitious, be by their union or conjunftion 
brought to become the principle of a property 
or operation, which belongs to neither of them, 
fingle; I fee not, why fuch a body may not 
pals for unum per fe, as well as divers bodies, 
that are wont to be looked upon under thac 
notion. But to proceed to our further anfwer, 
not here to urge, that a whole feft of the Peri
pateticks themfelves maintained (as we newly 
noted) the forms of the elements to rema,in in 
the mixed body, which notwithftanding they 
hold to be very confiftent with the unity or 
onenefs of that compounded body, it may be 
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anfwered further, that though a body by its 
own form be complete in its own kind, yet 
it may be fuch, as to be capable of being ad
vanced to a nobler ftate by an acceflion, that 
fhall not ruin its former nature, but enable 
it to cooperate to nobler aftions than its for
mer could reach to. As when a fpring is 
made a p^t of a watch, it does thereby, with
out lofinglthe nature of a fpring, mainly con
tribute to the nobleft phsenomena of fo curious 
an engine ; and the ingredients of gun-pow
der, by the fuperinduftion of the form or new 
contexture they acquire by being compounded 
into that concrete, are each of them enobled 
to cooperate to the performance of things far 
exceeding the utmoft it could do before. Nor 
will it follow from this fuperinduction of forms, 
that there may be a form of a form as well 
as of matter, but only that to a body, that 
has already a form, an ulterior form may fuper- 
vene, wherein we fee no abfurdity. But of this 
point more elfewhere ; only in this place it will 
not be amifs to take notice, that in our propo
fition we thought fit to imploy the words, 
fome bodiesy and, may be, becaufe that though 
in living creatures we may often meet with 
fubordinate forms either properly or lefs im
properly fo called, yet that in bodies inanimate 
this happens not fo often, you will be induced 
to think by what you will find faid upon the 
laft propofition of this difcourfe.

VI. The fupervening of the new form is 
often but accidental to the prteexiftent form, 
and (then) does not at all deftroy its nature, but 
modify its operations.

For illuftration fake, let us confider a needle, 
that is not yet touched by aloadftone: this 
needle has its own form as a piece of fteel, as 
■well as its figuration as a needle; but when af
terwards it comes to be excited by the load- 
ftone, there are then new and wonderful pro
perties fuperinduced, and this needle is able 
to point regularly north and fouth, and attract 
other needles, and communicate a verticity 
to them, and is fit for much nobler ufes than 
it was before. And this new modification 
does fo regulate its motions, ^hat-whereas be
fore it was indifferent, if it were nicely poifed, 
to reft at eaft and weft, or at any other 
point of the compafs, it is now determined to 
keep moving till it points north and fouth, and to 
reft in that pofition. And yet by drawing 
this magnetick needle after a certain manner 
upon rhe pole of a vigorous loadftone, you may 
in a trice deprive it of all its acceffional facul
ties ; notwithftanding which, it will remain as 
true a fteel needle as it was at firft.

And perhaps we ffiall need to add but a 
little refleftion on the formerly mentioned in
ftance of the fpring’of a watch, to declare in
telligibly what it is, that the ftrufture or modi
fication, whence the forma totius according to 
us refults, does to a body endowed already with 
its own form. For as the fpring, though it 
retain its own nature, and acts according to it, 
yet by the contrivance of the watch, it is not 
only fopent in, that it cannot fly out to its full 
extent as elfe it would, but by the fame con
trivance has its incelTant endeavour to ftretch
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it felf fo moderated and managed by the wheels 
and balance, that it mainly concurs to let all 
the other parts a moving, and perform what 
is done by a watch as fuch: fo in natural bo
dies, that which is performed by .the fuperven
ing of a higher and total form is, that by vir
tue of the connexion and ftrufture of the parts 
introduced with this new form, the aftion of 
the particular parts, though they i^tain their 
own partial forms, and aft as far as they can* 
according to them, is fo maftered or other- 
wife modified, that they are brought to con
cur to thofe things, that are done by the whole 
body as one agent, and become fublervient to 
the operations, that are proper to the body in 
its new and ultimate capacity. So when a 
piece of lead is without addition vitrified by 
the meer aftion of the fire, this happens to the 
body upon its acquiring the form of glafs j 
that whereas before the metalline particles were 
fo inconveniently fituated, and perhaps lhaped, 
that they denied palfage to the beams of light, 
and by reafon of their contexture compofed a 
body, that was very flexible, they become now 
to be fo ranged and otherwife altered, that they 
freely admit the light to traverfe them, but 
admit not of being freely bent as before. And 
when falt-petre, by the addition of a fmall pro
portion of brimftone and coal, is made into 
gun-powder, this accrues to it from its acquired 
modification, that if a little fire fall on it, it 
will not, as before, leifurely confume, and leave 
behind it a confiderable portion of the ^hole 
body (perhaps a third part or more) in the form 
of a fixed or alkalizate fait, but'Will fly away 
all at once, and leave little or nothing behind 
it.

VII. Besides the fpecifick aftions of a bo-- 
dy, that harbours fubordinate forms, there rtiay 
be divers others, wherein fome of the p.irts or 
ingredients may aft according to their particu
lar and priftine nature.

This might be well enough gathered from 
what we lately delivered, when we IheWecf, that 
the total and fpecifick form has not fuch a 
dominion over the partial and fubordinate ones, 
as the patrons of thefe forms have imagined^ 
For though, by virtue of the modification of thtf 
whole, the operations of the parts or ingredi
ents are fo compounded and guided, and in 
fome cafes as it were overruled, as to concur 
to thofe operations that belonged to the /<?-< 
turn as fuch, and are requifite to be perform
ed aeiione communi ; yet in other relpefts^ 
and as to other purpofes, as it is not necefla- 
ry that fuch bodies as we fpeak of ffiould 
have their parts intirely under the dominion 
of the ultimate form, (that is, fubfervient only 
to the operations and ufes of the totumy as 
fuch j) fo thofe parts may in fuch cafes aft ac
cording to their diftinft and particular quali-- 
fications. This anfwer, I lay, may be deduc
ed from what has been above delivered; but 
I chule rather to clear the matter by two- or 
three pafticular inftances* which may fhew, that 
the fame may happen to feveral bodies, that is ma
nifeft in a watch, where, though the form of the 
engine do in many things make the fpring 
and other parts concur to perform the opera
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lions proper to fuch an engine, yet the wheels 
may look bright and yellow, the fpring may 
move a magnetick needle freely placed, and 
other parts may do other things, not by virtue 
of the form of the watch, but by virtue of their 
own qualities. An example to this purpofe 
may be afforded, by what I remember I have 
not long fince mentioned concerning gun-pow
der. To 5jhich I (hall now add, that whereas 
in pills and divers other medicines made up of 
feveral ingredients, the compofitum has, if the 
phyfician do his part well, fome refulting vir
tues diftinft from thofe of the ingredients, and 
belonging to the compofitum as fuch; it may 
oftentimes happen, that notwithftanding the 
emergent form of the compounded medicine, 
fome particular ingredient may not only retain 
its former nature, but fo retain it, that the 
compofitum is endowed with that quality only 
upon the fcore of that ingredient. This I have 
divers times obferved in certain pills, wherein 
good ambergreafe, being mingled with fome 
purgative ingredients, retained its own grate
ful fmell, and communicated it to the whole 
mafs, whereof the pills are made: and the 
moft fort of purging pills in our apothecaries 
fliops tafte ftrong of the aloes, whatever the 
other ingredients be. And a further inftance 
(and that a confiderable one) we may take

it by the example of antimonial glafs: for one, 
that would make beads or microfcopes with it, 
would readily find in it fufiblenefs and tranf
parency i which, when they are found in com
mon glafs or vitrum Saturni, are enough to re
fer them to that fort of bodies, that are com
prehended under the name of glafs. But be
fides this combination, or (if many convene) 
this conjugation of qualities, or (to exprefs it 
in one word) befides this modification, the body 
we fpeak of has another, upon whofe account 
it is yet to work upwards and downwards in a 
human body; upon which fcore, as the artificer 
confiders it only as glafs, fo the chymift and 
phyfician look upon it as a medicine. 5 thly. 
Nor is it neceffary, that thefe conjugations of 
qualities, or (thefe) modifications, fliould have 
a ftrift dependency upon one another; as for 
inftance, the emetick and cathartick properties 
of the antimonial glafs belong not to it as glaft, 
or (if you pleafe) do not flow immediately 
from the form it hath of glals; for neither has 
common glals, nor (that we know of) glafs of 
lead any fuch properties, nor is it necelfary, 
that if this very portion of matter had not the 
form of glafs, it Ihould want or lofe thefe pro
perties. For the calx of antimony, before its 
vitrification, had them; and you may even with
out addition obtain from this glafs a regulus, 
that is not, like glafs, tranfparent, but looks 
like a metalline body, under which form it 
may yet preferve the virtues of the calcined 
antjmony. 6thly, To thefe things it will alfo 
be congruous, that fince, as was faid above, 
the noblenefs or ignoblenefs of forms is not 
eafy to be decided, and is wont to be meafured 
by men, by the greater or lelTer ufe, chat the 
eftimared body affords' them, one man may 
in the fame body look upon one kind of mo

dification.

Free Considerations about
minate lignification, but is imployed arbitrarily 
enough; fo that divers bodies, to whom parti
cular forms are ufed to be afligned, deferve not 
that privilege better than many others, in 
which (perhaps for want of men’s having par
ticularly confidered them,) they are not wont 
to confider any peculiar and diftinft form* 
zdly. We have alfo elfewhere fliown, that the 
forms of inanimate bodies (which Iwe here 
Ipeak of) are wont to be but relpeftive things, 
refulting from the co-exiftence of fuch corpulcles . 
or parts after fuch a determinate manner, 
^dly. It may likewife be remembred, what we 
have already noted, that it is ufually from Ibme 
particular refpeft, or for a fitnefs to fome parti
cular ufe, that men afcribe this or that form 
to this or that body; as we exemplified in 
oils, fait, tfr. as well as in watches, burning- 
glaffes, and the like. 4thly, To thefe things 
it will be agreeable, that the nature and fabrick 
of a body may be fuch, that it may have a ma
nifold ftrufture (if I may fo fpeak) anfwerable 
to more than one of thofe relpefts, on whole 
fcore bodies are denominated, or may be fit 
for more than one of thofe ufes; an aptitude 
for which, when it is found fingle in another 
body, is fufficient to make it be referred to 
this or that diftinft kind or claffis of things 
corporeal. I cannot in few words exprefs this 

from treacle, that hath not been too long kept.' notion more clearly, and therefore lhall illuftrate 
For though it be acknowledged, that opium 
works by a fpecifick, and, as they call it, occult 
quality, and though it be in {fienice) treacle 
blended with above threefcore other ingredi
ents, rnoft of which enter that famous compo- 
fition in far greater quantity than does the opium; 
yet in fpite of the forma compofiti^ which fo 
elaborate a mixture produces, and to which 
fuch great peculiar virtues are aferibed by 
Peripatetick as well as other phyficians, yet it 
is noted by many, that before treacle grows 
old, it manifeftly derives an opiate quality from 
the little opium admitted in it, and upon that 
accountis a potent remedy in fluxes, and divers 
other diftempers, where quieting medicines 
are proper. A no left evident example to our 
purpofe we have in the precipitate of gold and 
mercury, made by heat alone. For though by 
virtue of the union of the ingredients the re
fulting powder may have divers qualities, as 
particularly, a red colour, which neither the 
gold nor the quickfilver had apart; yet the fa- 
livating faculty, which this precipitate ufually, 
though not always, exercifes, though it be 
reckoned among occult qualities, as not having 
by any been deduced from the firft or fecond, 
yet it belongs to this medicine barely upon the 
account of the mercurial ingredient: the gold, 
without that, having no fuch faculty, and mer
cury alone without gold being fufficient (by 
more ways than one of application) to caufe a 
flux of fpittle.

VIII. In divers bodies, that which is called 
or looked upon as the fpecifick form, is often 
not fo much as the prefiding, but only the emi- 
nenteft.

To make out this, we may take notice of the 
following particulars, i. We obferved above, 
that the word form has not a fettled and deter-
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dification, and another upon a quite differing 
one as the higheft form of that body. As in 
the lately mentioned example of the melted 
calx o^ antimony, an artificer may think its 
noble|; form to be that of glals, and a chy- 
mift or a phyfician that of antimony. And fo 
if an ordinary watch, that Ihows only the hours 
and their cA’.arters, being hung at a ftring, were 
made to fwing as a pendulum, to an aftrono- 
mer or foine other, that were to make nice ob
fervations, Tt would be moft ufeful in the capa
city of a pendulum, becaufe, as that, it may 
divide a minute into feconds, and a fecond it 
felfinto half or fourth parts: but for other men, 
who, though they need an inftrumentto meafure 
time, need not fuch minute fubdivifions of it, 
the little engine we ipeak of will be much 
more ufeful and confiderable in the capacity of 
a watch than of a pendulum, ythly. From all 
which particulars it will be reafonable to col- 
Icdl, that it may often happen in inanimate 
bodies, whether confelTedly natural, or fuch 
as are called fadlitious, that that, which is looked 
upon as the ultimate, or at leaft the chief form, 
is not the prefiding, but only the eminenteft: 
by which I mean, not fimply the nobleft (for 
that, were hard to determine, and according to 
men’s eftimates would not be always true) but 
that, which in that body is at leaft for the time 
the moft confidered ; or, if that expreflion will 
pleafe better, we may fay, that fometimes the 
moft regarded form is not fo much the predo
minating as the denominating form.

IX. Th e lately mentioned forms feem to be 
rather concurrent than fubordinate.

This, as I was laying, follows well enough 
from, what has been frelhly difcourfed. For 
if a body may have divers fuch conjugations of 
accidents or modifications, as may intitle it in 
differing refpeCls to differing forms, and that 
form, which is confidered as the eminenteft be 
not a prefiding form, nor fo much as always 
the nobleft; what will remain, but that thefe 
forms (fori have granted above, that Ibme bo
dies may have fubordinate ones} that happen 
to coexift in the fame body, be more fitly termed 
concurrent or coincident than fubordinate?

And indeed though I cannot now ftay to 
examine, how far what I lhall fay may be ap
plied to bodies in general, I confefs that, as to 
inanimate bodies, this dominion and fubjedion, 
that is imagined between forms, feems to me, at 
leaft in many cafes, neither well eftablillled, nor 
eafy to be well explicated. And I doubt, that 
fometimes we miftake names for things ; and 
becaufe when a body by the adion of proper 
agents obtains fuch a modification, as fits it for 
fuch and fuch adions and ufes, we are wont to 
call it by fuch a name, and attribute a form to 
it, we are prone to conclude, that the faculties 
and qualifications it enjoys, and the things it is 
able toperform, are due to this form we have 
alflgned it; as if this form were fome diftind 
and operative fubftance, that were put into the 
body as a boy into a pageant, and did really 
begin, and guide, and overrule the motions 
and adions of the compofitum. Ni hereas indeed 
what we call the form, if it be not fometimes 
little more than one of thofe airy things, that 

Vol. IL

Subordinate Forms. 541
fchools call an external denomination, feenis 
oftentimes to be rather a metaphyfical concep
tion in our mind than a phyfical agent, that 
performs all things in the body it is aferibed 
to: As when a conveniently lhaped piece of 
fteel is, by having a due temper given it, turn
ed into the fpring of a watch, not only the 
motions of the watch, though proceeding 
from this fpring, proceed not from the form 
of the iron (for a fpring made of another elafti- 
cal body, though it would not be fo conveni
ent, might fet a watch a moving) but, which 
is here the main obfervable, the fpringinefs it 
felf flows not immediately from the form (for 
fteel is not lefs fteel, when it is not fpringy than 
when it is) but from the mechanical and ad
ventitious texture, that is fuperinduced in the 
metal, and may be given it by feveral outward 
agents, as the fire, the hammer, S^c. And 
it is fo far from being evident, that in bodies 
inanimate and compounded the eminenteft and 
moft confidered form muft have a dominion 
over, and an efficacy in all operations and ac
tions of the compofitum, that even in bodies not 
fo compounded it is not always necelTary, that 
the Ipecifick form fhould have 16 much as a 
concurrent ftroke in what is performed: for 
external agents may introduce fuch qua
lities into the body we fpeak of, as, being 
once there, will fuffice for actions and pro
ductions fuitable to their own nature, whe
ther the form be aClive in alfifting them or no. 
We fee, that boiling water taken off" the fire 
will raife blifters on one’s hands, and drels 
meat, and perform other things wont to be 
the effects of the fire, only by virtue of the ad
ventitious heat it has received; though, accord
ing to the Peripateticks, the form of water, 
which is an element naturally cold as well as 
moift, ought rather to oppofe than further the 
action of the preternatural heat. Another ex
ample to the fame purpofe may be given in 
the operations of a heated iron taken from the 
fire, (nay, though that be quite put out) to 
which divers other inftances might be added, 
I know it may be pretended in favour of the 
fchools, that it is the fire, that was got in, and 
yet remains in the iron, that was th? caufe of thefe 
effects. But befides that this fubterfuge wduld 
involve the makers in very perplexing difficul
ties, I will, to prevent the allegation, put a 
cafe, where it cannot be pretended, by fuppo
fing the iron to be heated not by the fire, but 
by forcible ftrokes between a hammer and an 
anvil, both of them aClually cold. When a 
piece of filver is by being hammered, or drawn 
into wire, made to be a fpringy body; it will 
be able to aCl many things by that acquired 
elafticity, which do not at all flow from the' 
form peculiar to the metal. For not only cop
per, fteel, and many other bodies may be 
made fpringy too; but, if you heat it in the 
fire, the goldfmith will afTure you, that it is 
as true and as good filver as before, and yet 
it will ceafe to be a fpring. And fo when a 
fmith makes a filcj by making in it many little 
impreffions acrofs one another; and afterwards 
hardning the fteel, by virtue of this rough-; 
nefs, which is given it by external agents, ie 
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542 Free Considerations about Subordinate Forms, 
acquires a durable afperity, upon whofe ac
count it is qualified to perform many and con
fiderable things, whereto the form of the me
tal as fuch does not, that appears, concur. 
And though the hardnefs contribute to the ma
king a good file, yet not only the iron was as 
true and perfed iron, before it became rough, 
as afterwards, but even that degree of hard
nefs, which qualifies our inftrument to be a 
good file, flows not immediately from the form 
of the metal, for that was true iron, when it 
was foft, and its eminent degree of hardnefs 
was (as I frefhly intimated) given it by the 
temper it received from the fmith. I could 
eafily increafe the number of thefe inftances, if 
it were neceffary j and I fhould here add fome 
examples to fhew, that even in occult quali
ties, which are lb generally prelumed to flow 
from the fpecifick form of a body, it is not 
always neceffary, that this form fhould have 
any great intereft (or perhaps any at all) in 
the operations ; but that the matter need but 
be duely excited, and difpofed by outward a- 
gents, to be enabled to perform them : this, I 
fay, I fhould here make probable, were it not 
that fuch inftances do more properly belong 
to our notes about particular, and efpecially a- 
bout occult qualities.

But that I may at length conclude • this 
difcourfe, I lhall now in the dole, as I have 
done in Ibme of the paflages of ir, complain, 
that the uncertain fignification and ufe of the 
terms, wont to be imployed about the points 
I have been handling, are apt ttMccaijon much 
darknefs and difficulty in ouf ini^jyies into 
the things themfelves j and I ’ xio think, 
that if the meaning of the word-., life.,
foul, animal, •vegetative, and Ibme hvt other 
terms were clearly defined arw a^ried on, a 
great part of the perplexing controwrfies, that 
are agitated about fubordinate forms, and 
points relating unto them, would appear to be 
difputes about words or terms. And I am not 
fure, but that Ibme parts of the pafled dif
courfe would not be looked upon as of the 
fame kind too, not out of choice, but a ne
ceffity impofed upon me, by the nature of my 
defign, that I was drawn to meddle with any 
controverfy, that I think may hereafter look 
like a verbal one ; fo if I have not miffed my 
aim, I have both difeovered fome errors and 
deficiencies in the received dodrine I took upon 
me to confider, and contributed fbmething to
wards the future eftablifhing of a clearer, aS 
well as truer theory about thefe matters.

A    
 



543
A way of preferving Birds taken out of the Egg, and 

other fmall Foetus’s.
Firft Printed in the Philofophical TranfaPiionSy N®. XII. p. 199’ 

For Monday May 7. 1666.

enough ; but not finding it to have been yet 
made by any other, and being perfuaded by 
experience, that it may be extended to other 
foetus’s, which this feafon (the fpring) is time 
to make provifion of, I think the advertife
ment will not feem unfeafonable to fome of 
our friends ; though being now in hafte, and 
having in my thoughts divers particulars, re
lating to this way of preferving birds taken out 
of the egg, and other fmall foetus’s, I muft 
content myfelf to have mentioned that, which 
is effential, leaving divers other things, which 
a little pradice may teach the curious, unmen
tioned. Notwithftanding which, I muft not 
omit thefe two circumftances; the one, that 
when the chick was grown big, before I took

IS was imparted in a letter, as fol- 
»ws. The time of the year invites 
le to intimate to you, that among 

the other ufes of the experiment, I long fince 
prefented the fociety of preferving whelps taken 
out of the dam’s womb, and other fetus's, or 
parts of them, in fpirit of wine j I remember 
1 did, when I was folicitous to obferve the 
procefs of nature in the formation of a chick, 
open hen’s eggs, fome at fuch a day, and fome 
at other days after thebeginning or the incu,- 
bation ; and carefully taking out the embryos, 
embalmed each of them in a diftinft glafs 
(which is to be carefully ftopt) in fpirit of 
wine. Which I did, that fo I might have them 
in readinefs to make on them, at any time, the _
obfervations I thought them capable of afford- it out of the egg, I have (but not conftantly) 
ing •, and to let my friends at other feafons mingled with the Ipirit of wine, a little fpirit 
of the year foe, both the differing appearances 
of the chick at the third, fourth, feventh, four
teenth, or other days, after the eggs had been 
fat on,, and (efpecially) fome particulars not 
obvious in chickens, that go about; as the 
hanging of the guts out of the abdomefi, Uc. 
How long the tender embryo of the chick 
foon after the puncium /aliens is difeovera- 
ble, and whilft the body feems but a lit
tle organized gelly, and fome while after 
that, will be this way preferved, without being 
too much Ihriveled up, I was hindered by 
fome mifchances to fatisfy my felf: but when 
the foetus’s I took out, were fo perfeftly formed, 
as they were wont to be about the feventh day, 

. and after, they fo well retained their lhape and 
bulk, as to make me not repent of my curio
fity i and fome of thofe, which I did very 
early this Ipring, I can yet lhew you. I know 
1 have mentioned to you an eafy application 
of what I, fome years fince, made publick

_ the Ipirit or wine, a little ipiric
of fal armoniac, made (as I have * elfewhere 
delivered) by the help of quick lime : which 
fpirit I choofe, becaufe, though it abounds in 
a lalt not four, but urinous, yet I never obferv
ed it (how ftrong foever I made it) to coagu
late fpirit of wine. The other circumftance
is, that I ufually found it convenient, to let 
the little animals I meant to embalm, lie for a 
little while in ordinary Ipirit of wine, to walh 
off the loofer filth, that is wont to adhere to 
the chick, when taken out of the egg j and 
then, having put either the fame kind of 
fpirit or better upon the fame bird, I fuffered 
it to foak fome hours (perhaps fome days, pro 
re nata) therein, that the liquor, having drawn 
as it were what tindure it could, the foetus 
being removed into more pure and well de- 
phlegmed fpirit of wine, might not diftolour
it, but leave alnapft as limpid, as before it 
was put in.

An Account of a new kind of Baroscope, which may 
be called Statical ; and of fome Advantages and 
Conveniences it hath above the Mercurial.
Firft Printed in the Philofophical TranfaSlionSy N®. XIV. p. 256* 

For Monday July, 2. x666.

$ for the new kind of barofcope^ which, 
not Jong ago, fl intimated to you, 
that my hafte would not permit me to 

give you an account of •, fince your letters 
acquaint me, that you ftill defign a communi
cating to the curious as much information, as

may be, in reference to barofcopes $ I fhall 
venture to fond you fome account of what 1 
did but name (irj my former letter) to you.

Though by a paffage, you may meet with 
in the 19th and 20th pages of my thermome
trical experiments and thoughts, you may find, 

that
♦ In the UfeFulnefs of Experimental Plrilolbphy. 
f Sec XI. 185. Phil. Tranfattions.

    
 



S44
that I did fome years ago think upon this new 
kind of barofcope ; yet the changes of the at- 
mofphere’s weight not happening to be then 
fuch, as I wilhed, and being unwilling to de
prive my felf of all other uie of the exafteft 
balance*, that I (or perhaps any man) ever 
had, I confefs to you, that fucceffive avocations 
put this attempt for two or three years out of 
my thoughts; till afterwards returning to a 
place, where I chanced to find two or three 
pair of fcales, I had left there, the fight of 
them brought it into my mind ; and though I 
were then unable to procure exader, yet my 
defire "to make the experiment Ibme amends 
for fo long a negleft put me upon confider
ing, that if I provided a glafs-bubble, more 
than ordinary large and light, even fuch ba
lances, as thofe, might in fome meafure perform, 
what I had tried with the ftrangely nice ones 
above-mentioned.

I Caused then to be blown at the flame of 
a lamp, fome glafs-bubbles, as large, thin and 
light, as I could then procure ; and chufing 
among them one, that feemed the leaft unfit 
for my turn, I counterpoifed it in a pair of 
fcales, that would lofe their equilibrium with 
about the 30th part of a grain, and were fuf
pended at a frame. I placed both the balance 
and the frame by a good barofcope, from 
whence I might learn the prefent weight of 
the atmofphere. Then leaving thefe inftru
ments together ; though the fcales, Ixing no 
nicer than I have exprefled, were not able to 
fhew me all the variations of the air’s weight, 
that appeared in the mercurial barofcope, yet 
they did what I expefted, by fhewing me vari
ations no greater than altered the height of 
quick-filver half a quarter of an inch, and per
haps much fmaller, than thofe : nor did I doubt, 
that, if I had had either tender fcales, or the 
means of fupplying the experiment with con
venient accommodations, I fhould have dif- 
cerned far fmaller alterations of the weight 
of the air, fince I had the pleafure to fee the 
bubble fometimes in an equilibrium with the 
counterpoifc •, fometimes, when • the atmo
fphere was high, preponderate fo manifeftly, 
that the fcales being gently ftirred, the cock 
would play altogether on that fide, at which 
the bubble was hung ; and at other times (when 
the air was heavier) that, which was at the firft 
but the counterpoife, would preponderate, and, 
upon the motion of the balance, make the cock 
vibrate altogether on its fide. And this would 
continue fometimes many days together, if the 
air fo long retained the fame meafure of gra
vity ; and then (upon other changes) the bubble 
would regain an a:quilibrium, or a preponde
rance ; fo that I had oftentimes the fatisfac- 
tion, by looking firft upon the ftatical baro- 
fcope (as for diftinftion’s fake it may be called) 
to foretel, whether in the mercurial barofcope 
the liquor were high or low. Which ob
fervations, though they hold as well in win
ter, and feveral times in fummer (for I was 
often abfent during that feafon) as the fpring, .
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' more pleafant in the latter of thefe feafons. 

So that, the matter of faft having been 
made out by variety of repeated obfervations, 
and by fometimes comparing feveral of thofe 
new barofcopes together, I lhall add fome of 
thefe notes about this inftrument, which readily 
occur to my memory, referving 
another opportunity.

And firft, if the ground, on w 
in framing this barofcope, be d 
anfwer in Ihort may be; i. Tha 
glafs-bubble, and the glafs-counterpo 
time of their firft being weighed, be in the air, 
wherein they both are weighed, txaftly of the 
fame weight; yet they are nothing near of the 
fame bulk ; the bubble, by reafon of its capaci
ous cavity, (which contains nothing but air, or 
fomething that weighs lefs than air) being per
haps a hundred or two hundred times (for I 
have not conveniency to meafure them) bigger 
than the metalline counterpoife. 2. That ac
cording to a hydroftatical law, (which you 
know I have lately had occafion to make out) 
if two bodies of equal gravity, but unequal 
bulk, come to be weighed in another medium, 
they will be no longer equiponderant ; but if 
the new medium be heavier, the greater body, 
as being lighter in fpecie, will lofe more of its 
weight, than the lelTer and more compaft ; but 
if the new medium be lighter than the firft, 
then the bigger body will out-weigh the leffer: 
and this difparity, arifing from the change of 
mediums, will be fo much the greater, by how 
much the greater inequality of bulk there is 
between the bodies formerly equiponderant.
3. That laying thefe two together, I confidered, 
that it would be all one, as to the effeft to be 
produced, whether the bodies were weighed 
in mediums of differing gravity, or in the fame 
medium, in cafe its (fpecifick) gravity were 
confiderably altered: and confequently, that 
fince it appeared by the barofcope, that the 
weight of the air was fometimes heavier and 
fometimes lighter, the alterations of it, in point 
of gravity, from the weight, it was of at firft 
counterpoifing of the bubble of it, would un
equally affeft fo large and hollow a body, as 
the bubble, and fo fmall and denfe a one, as a 
metalline weight : and when the air, by an in
creafe of gravity, Ihould become a heavier me
dium than before, it would buoy up the glafs 
more than the counterpoife ; and if it grew 
lighter than it was at firft, would fuffer the 
former to preponderate. (The illuftrations and 
proof can fcarce be added in few words ; but 
if it be defired, I may, God permitting, fend 
you them at my next leifure.) And though our 
Englifh air be about a thoufand times lighter 
than water, the difference in weight of fo little 
air, as is but equal in bulk to a bubble, feemed 
to give fmall hopes, that it would be fenfible 
upon a . balance ; yet, by making the bubble 
very large and light, I fuppofed and found the 
event, I have already related.

Secondly, The hermetically fealed glafs- 
bubble I employed, was of the bignefs of a 

yet the frequency of their viciffitudes f\vhich fomewhat large orange, and weighed about i 
perhaps was but accidental) made them drachm and i o grains. But I thought it very 

poffible, 
* The fcales here meant were before competent eye-w;:neffcs made to turn manifeftly with the thoufandth part 
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which may be called Statical* §45
whereof the latter being of equal weight with 
brafs, is much lefs in bulk, and the former 
amounts not to half its bignefs.

Thirdly, Thefe parts of the balance, that 
may be made of copper or brafs, without any 
prejudice to the exaftnefs, will, by being made 
of one of thofe metals, be lefs fubjecl than 
fteel, (which yet, if well hardened and polilh
ed, may laft good a great while) to ruft with 
long Handing.

Fourthly, Inftead of the fcales, the bub
ble may be hung at one end of the beam, and 
only a counterpoife to it at the other, that the 
beam may not be burthened with unneceffary 
weight.

Fifthly, The whole inftrument, if placed 
in a fmall frame, like a fquare lanthorn with, 
glafs-windows, and a hole at the top for the 
commerce of the internal and external air, 
will be more free from duft, and irregular 
agitations ; to the latter of which, it will 
otherwife be fometimes incident.

Sixthly, This inftrument being accom
modated with a light wheel and an index 
(fuch as have been applied by the excellent 
Dr. Chrijiopher Wren to open weather-glaffes, 
and by the ingenious Mr. Hook to barofcopes) 
may be made to fliew much more minute 
variations, than otherwife.

Seventhly, And the length of the beam, 
and exquifitenefs of the balance, may eafily, 
without any of the foregoing helps (and much 
more with them) make the inftrument far ex- 
after, than any of thofe, I was reduced to 
imploy. And to thefe accommodations di
vers others may be fuggefted, by a farther 
confideration of the nature of the thing, and 
a longer praftice.

Though in fome refpefts this ftatical ba
rofcope be inferiour to the mercurial ; yet in 
others it has its own adwantages and conve
niences above it.

And, I. It confirms ad, oculum our former 
doftrine, that the falling or rifing of the mer
cury depends upon the varying weight of the 
atmofphere ; fince in this barofcope it cannot 
be pretended, that a fuga vacui, or fumculus, 
is the caufe of the changes, we obferve. 2. 
It fliews, not only that the air has weight, 
but a more confiderable one, than fome learned 
men, who will allow me to have proved^ it 
has fome weight, will admit; fince even the 
variation of weight in fo fmall a quantity of 
air, as is but equal in bulk to an orange, is 
manifeftly difcoverable upon fuch balances, as 
are none of the niceft. 3. This ftatical baro
fcope will oftentimes be more parable than 
the other: for many will find it more eafy 
to procure a good pair of gold-fcales, and 
a bubble or two, than a long cane fealed, a 
quantity of quick-filver, and all the other 
requifites of the mercurial barofcope ; efpeci-

poffible, if I had been better furnilhed with 
conveniences (wherein I afterwards found, I 
was not miftaken) to make among many, that 
might be expedied to mifearry, fome, that 
might be preferable to this, either for capacity 
or lightneli, or both; efpecially if care be 
taken, that hey be not fealed up, whilft they 
are too hoa For, though one would think, 
that it werl advantageous to ratify and drive 
out the air Is much as is poffible, becaufe in 
fuch fealed bubbles the air itfelf ("as I have elfe
where fhewn) has a weight ; yet this advan
tage countervails not the inconvenience of be
ing obliged to increafe the weight of the glafs, 
which, when it includes highly rarified air, if 
it be not fomewhat ftrong, will be broken 
by the prelfure of the external air, as I have 
fufficiently tried.

Thirdly, 1 would have tried, whether 
the drynefs and moifture of the air would in 
any meafure have altered the weight of the 
bubble, as well as" the variation of gravity pro
duced in the atmofphere by other caufes ; 
but the extraordinarily conftant abfence of fogs 
kept me from making obfervations of this 
kind ; fave that one morning early, being told 
of a mift, I fent to fee (being my felf in bed) 
whether it made the air fo heavy as to buoy 
up the bubble but did not learn, that that 
mift had any fenfible operation on it.

Fourthly, By reafon of the difficulties and 
cafualties, that may happen about the procur
ing and preferving fuch large and light bub
bles, as I have been lately mentioning; it may 
in fome cafes prove a convenience to be in
formed, that I have fometimes, inftead of one 
fufficiently large bubble, made ufe of two, that 
were fmaller. And though a fingle bubble 
of competent bignefs be much preferable, by 
reafon that a far lefs quantity and weight of 
glafs is requifite to comprife an equal capaci
ty, when the glafs is blown into a fingle bub
ble, than when it is divided into two ; yet I 
found, that the imploying of two inftead of 
one, did not fo ill anfwer my expeftations, 
but that they may for a need ferve the turn 
inftead of the other ; than which they are 
more eafily to be procured. And if the ba
lance be ftrong enough to bear fo much glafs, 
without being injured, by imploying two or 
a greater number of larger bubbles, the ef
fect may be more confpicuous, than if only 
a fingle bubble (though a very good one) 
were imployed.

This inftrument may be improved by di
vers accommodations. As

First, There may be fitted to the anfa 
(or cheeks of the balance) an arch (of a circle) 
divided into 15 or 20 degrees, fmore or lefs, 
according to the goodnefs of the balance) that 
the cock refting over againft thefe divifions, 
may readily and without calculation lhew the 
quantity of the angle, by which, when the ally if we comprife the trouble and fkill, 

that is requifite to free the deferted part of 
the tube from air. 4. And whereas the dif
ficulty of removing the mercurial inftrument 
has kept men from fo much as attempting 
to do it, even to neighbouring places ; the ef
fential parts of the fcale-barofcope (for the 

6 Z frame

fcales propend either way, the cock declines 
from the perpendicular, and the beam from 
its horizontal parallelifm.

Secondly, Thofe, that will be fo curious, 
may, inftead of the ordinary counterpoife, (of 
brafs) imploy one of gold, or at leaft of lead.

Vol. II.

    
 



546 .4n Account of a new kind of Baroscope.
cd juft a drachm, when the mercurial cylin
der was at the height of 294- inches, (which 
in fome places I have found a moderate alti
tude J) and that the addition of the 16*** 
part of a grain is requifite to keep the bubble 
in an {equilibrium, when the is rifen
an S'**, or any determinate pa nch,
above the former ftation : w e to
another place, where there is baro
meter, as well freed from air • that
muft be fuppofed) if taking fcale
inftrument, it appear to weigh precifely a 
drachm, and, the mercury in the barofcope 
there ftand at juft 294 inches, we may con
clude the gravity of the atmofphere not to 
be fenfibly unequal in both thofe two places, 
though very diftant. And though there be 
no barofcope there, yet if there be an addi
tional weight, as for inftance, the 16*'’ part 
of a grain requifite to be added to the bub
ble, to bring the fcales to an tequilibrium, it 
will appear, that the air at this fecond place 
is, at that time, fo much heavier, than the air 
of the former place was, when the mercury 
ftood at 294 inches.

But in makingfuch comparifons, we muft 
not forget to confider the fituation of the feve
ral places, if we mean to make eftimates not 
only of the weight of the atmofphere, but of 
the weight and denfity of the air. For, though 
the fcales will fhew (as has been faid) whe
ther there be a difference of weight in the 
atmofphere at the two places; yet, if one of 
them be in a vale or bottom, and the other 
on the top or fome elevated part of a hill, it is 
not to be expefted, that the atmofphere in 
this latter place fhould gravitate as much, as 
the atmofphere in the former, on which a 
longer pillar of air does lean or weigh.

And the mention, I have made of the dif
fering fituation of places, puts me in mind 
of fomething, that may prove another ufe of 
our ftatical barofcope, and which I had thoughts 
of making trial of, but was accidentally hin
dered from the opportunity of doing it; name
ly, that by exaftly poifing the bubble at the 
foot of a high fteeple or hill, and carrying 
it in its clofe frame to the top, one may, by 
the weight requifite to be added to counter
poife there, to bring the beam to its horizontal 
pofition, obferve the difference of the weight E 
of the air at the bottom, and at the top ; and, a 
in cafe the hill be high enough, at fome in- 
termediate ftations. But how far this may 
affift men, to eftimate the abfolute or com
parative height of mountains, and other ele
vated places; and what other ufes the in
ftrument may be put to, when it is duly im
proved ; and the cautions, that may be re
quifite in the feveral cafes, that fhall be pro
pofed, I muft leave to more leifure, and far
ther confideration.

frame is none of them) may very eafily in 
a little room be carried, whither one will, 
without the hazard of being fpoiled or in
jured. 5. There is not in ftatical barofcopes, 
as in other, a danger of uncertainty, as to 
the goodnefs of the inftruments, by reafon, 
that in thofe the air is, in fome more, and 
in fame lefs perfedly excluded ; whereas in 
thofe, that confideration has no place. (And 
by the way, I have fometimes, upon this ac
count, been able to difcover by our new ba
rofcope, that an efteemed mercurial one, to 
which I compared it, was not well freed from 
air.) 6. It being, as I formerly intimated, ve
ry poffible to difcover hydroftatically, both 
the bignefs of the bubble, and the contents 
of. the cavity, and the weight and dimenfions 
of die. giaffy fubftance (which together with 
the included air make up the bubble,) much 
may be difeovered by this inftrument, as to 
the weight of the air abfolute or refpeftive. 
For, when the quickfilver in the mercurial 
barofcope is either very high, or very low, 
or at a middle ftation between its greateft 
and leaft height, bringing the fcale-barometer 
to an exaft a'quilibrium, (with very minute 
divifions of a grain ;) you may, by watchfully 
obferving, when the mercury is rifen or fallen 
juft an inch, ora fourth, or halt,an inch, Csfr. 
and putting in the like minute divifions of a 
grain to the lighter fcale, till you have again 
brought the balance to an exquifite equilibri
um ; you may, I fay, determine, what known 
weight in a ftatical barofcope anfwers fuch de
terminate altitudes of the afcending and de- 
feending quickfilver in the mercurial. And 
if the balance be accommodated with a di
vided arch, or a wheel and index, thefe ob
fervations will affift you for the future to de
termine readily, by feeing the inclination of 
the cock or the degree marked by the index, 
what pollency the bubble hath, by the change 
of the atmofphere’s weight, acquired or loft. 
Some obfervations of this nature I watchful
ly made, fometimes putting in a 64“*, fome
times a 32*’, fometimes a 16"’’, and fometimes 
heavier parts of a grain, to the lighter fcale. 
But one, that knew not, for what ufes thofe 
little papers were, coming to a window, where 
my barofcopes ftood, fo unluckily fhook them 
out of the fcales, and confounded them, that 
he robbed me of the opportunity of making 
the nice obfervations I intended, though I 
liad the fatisfaftion of feeing, that they were 
to be made. 7. By this ftatical inftrument 
we may be affifted to compare the mercurial 
barofcopes of feveral places (though never fo 
diftant) and to make fome eftimates of the 
gravities of the air therein. As if, for inftance, 
I have found by obfervation, that the bubble, 
I imploy, (and one may have divers bubbles 
of feveral fizes, that the one may repair any 
mifchance, that may happen to another) weigh-
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A New FRIGORIFICK EXPERIMENT,

SHEWING

How la confiderable degree of Cold may be fuddenly 
prdpuced without the help of Snow, Ice, Hail, 
Wind, or Nitre, and that at any time of the 
year.
Firft' Printed in the Philofophical Trdnfa^iom^ N°. xv. 255* 

For Wednefday July 18, 166 5.

AS for the experiment, you faw the 
other day at my lodgings, though 
it belongs to. fome papers about cold, 

that (you know) could, not be publilhed, when 
the reft of the hiftory came forth, and there
fore was referved for the next edition of that 
book ; yet the weather having been of late ve
ry hot, and threatning to continue fo, I pre
fume, that to give you here, in compliance 
with your curiofity, an account of the main and 
pradical part of the experiment, may enable 
you to gratify not only the curious among 
your friends, but thofe of the delicate, that 
are content to purchafe a.coolnefs of drinks 
at a fomewhat chargeable rate.

You may remember, that the fpring before 
the laft, I lhewed you a particular account of 
a way^ wherein by a certain fubftance obtain
ed. from fal armoniac, I could prefently pro
duce a confiderable degree of cold, and that 
with odd circumftances, without the help of 
Ihow, ice, nitre, f^c. But that experiment be
ing difficult and coftly enough, and defigned 
to afford men information, not accommoda
tions, I afterwards tried, what Ibme more cheap 
and facile mixtures of likely bodies with lai 
armoniac would do towards the production 
of cold, and afterwards f began to confider, 
whether to that purpofe alone (for my firft 
experiment was defigned to exhibit other phae
nomena too) thofe mixtures might not with
out inconvenience be omitted. And I was much 
confirmed in my conjecture by an accident, 
which was cafually related to me by a very 
ingenious phyfician of my acquaintance, but 
not to be repeated to you in a few words, 
though he complained, he knew not what 
to make of it.

Among the feveral ways, by which I have 
made infrigidating mixtures with fal armoni
ac, the moft fimple and facile is this: take 
one pound of powdered fal armoniac and 
about three pints (or pounds ) of water j 
put the lalt into the liquor, either all together, 
if your defign be to produce an intenfe, though 
but a /bort coldnels 5 or at two, three, or 
four feveral times, if you defire, that the pro
duced coldnefs fhould rather laft fomewhat 
longer than be fo great. Stir the powder 
in the liquor with a ftick or whalebone, (or 
fome other thing, that will not be injured by 
the fretting brine, that will be made) to haften

* In the Hifivry »f C«W,

the diflblution of the fait; upon the quick- 
nefs of which, depends very much the inten- 
fity of the cold, thac will enfue upon this ex
periment. For the clearing up whereof, I 
lhall annex the following particulars.

1. That a confiderable degree of cold is 
really produced by this operation, is very evi
dent : Firft, to the touch } Secondly, by thisj 
that if you make the experiment (as for this 
reafon I fometimes chufe to do) in a glals- 
body or a tankard, you may obferve, that, 
whilft the folution of the fait is making, the 
outfide of che metalline velfcl will, as high as 
the mixture reaches within, be bedewed (if I 
may fo fpeak) with a multitude of little drops 
of water, as I have ’elfewhere ftiown, that it 
happens, when mixtures of Ihow and fait, be
ing put into glalTes or other velTels, the a- 
queous vapours, that fwim to and fro in the 
air, and chance to glide along the fides of* 
the veflels, are by the coldnels thereof con
denfed into water. And in our armoniac fo- 
luiion you may obferve, that if you wipe off 
the dew from any particular part of the out
fide of the veffel, whilft the folution does yet 
vigoroufly go on, ic will quickly collect frelh 
dew, which may be fometimes copious enough 
to run down the fides of the veflel. But third
ly, the beft and fureft \Vay of finding out 
the coldnefs of our mixture is that, which 
I lhewed you, by plunging into it a good 
fealed weather-glafs furnilhed with tinded Ipi- . 
rit of wine. For, the ball of this being put 
into our frigorifick mixture, the crimfon li
quor will nimbly enough defeend much low
er, than when it was kept in the open air, 
in common water, of the fame temper with 
that, wherein the fal armoniac was put to 
diflblve. And if you remove the glafs out 
of the mixture into common water, the tinc- 
ted fpirit will, (as you may remember it did) 
haftily enough re-afeend for a pretty while, 
according to the greater or lefler time, that 
it continued in the armoniac folution. And 
this has fucceeded with me, when inftead of 
removing the mixture into common water, I 
removed it into water newly impregnated 
with falt-petre.

The duration of the cold, produced by 
this experiment, upon feveral circumftances j 
as, firft, upon the feafon of the year, and 
prefent temperature of the gtf | for jn fum- 
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5-18 A new Frigorifick Ex per inent.
fcarce be done without leffening the coldnefs. 
The refrigeration, if the glafs-phial be conve
nient, is quickly performed: and if one have 
a mind to cool his hands, he may,readily do 
ir, by applying them to the outfi ef-
fel, that contains the refrigerating by
whofe help, pieces of cryftal, for
the cooling of the mouths or h hofe
patients, to whom it may be all y be
potently cooled, and other fuel ents
may be eafily procured.

4. How far fal armoniac, ming with 
fand or earth, and not diffolved, but only 
moiftned' with a little water fprinkled on it, 
will keep bottles of wine or other liquors 
more cool, than the earth or that fand 
alone will do, I have not yet had opportu
nity by fufficient trials fully to fatisfy my 
felf, and therefore refign that inquiry to the 
curious.

5. For the cooling of air, and liquors, to 
adjuft weather-glaffes, to be able to do which, 
at all times of the year, was one of the chief 
aims, that made me bethink my felf of this ex
periment ; or to give a fmall quantity of beer, 
tfr. a moderate degree ofcoolnefs, it will not 
be requifite, to imploy near fo much as a whole 
pound of fal armoniac at a time. For you may 
eafily obferve by a fealed weather-glafs, that a 
very few ounces, well powdered and nimbly 
diffolved in about four times the weight of 
water, will ferve well enough for many pur
pofes.

6. And that you may the lefs fcruple at 
this, I ffiall tell you, that even before and 
after midfummer, I have found the cold pro
ducible by our experiment to be confiderable, 
and ufeful for refrigerating of drinks, iAc. but 
if the fal armoniac be of the fitteft fort, (for 
I intimated above, that I fufpedled, it is not 
equally good) and if the feafon of the year 
do make no difadvantageous difference, the 
degree of cold, that may be produced by no 
more than one pound (if not by lefs) fal armo
niac, may within its own fphere of activity, 
be much more vehement, than, I prefume, 
you yet imagine, and may afford us excellent 
ftandards to adjuft fealed weather-glaffes by ; 
and for feveral other purpofes. For I re
member, that in the fpring, about the end of 
March, or beginning of April, I was able 
with one pound of fal armoniac, and a re
quifite portion of water, to produce a degree 
of cold much greater, than was neceffary the 
preceding winter, to make it frofty weather 
abroad ; nay, I was able to produce ice in a 
fpace of time, almoft incredibly fliort. To 
confirm which particulars, becaufe they will 
probably feem ftrange to you, I will here 
annex the tranfeript of an entry, that I find 
in a note-book of phaenomena and fuccefs of 
one of thofe experiments, as I then tried it j 
though I ffiould be affiamed to expofe to your 
perufal a thing fo rudely penned, if I did not 
hope, you would confider, that it was haftily 
written only for my own remembrance. And 
that you may not ftop at any thing in the 
immediately annext note, or the two that fol
low, it will be requifite to premife this ac

count

mer and hot weather the cold will fooner 
decay and expire. Secondly, upon the quan
tity of the lalt and water : for, if both 
thefe be great, the effeft will be as well more 
lafting, as moie confiderable. Thirdly, for 
aught I yet know, we may here add the good
nefs and fttntfi of the particular parcel of fait, 
that is imployed : for though it be hard to 
difcern beforehand, which will be the more, 
and which the lefs proper ; yet fome trials 
have tempted me to fufpeft, that there may 
be a confiderable difparity, as to their fitnefs 
to produce cold, betwixt parcels of fait, that 
are without fcruple looked upon as fal armo
niac; of which difference it were not perhaps 
very difficult to affign probable reafons from 
the nature of the ingredients of this compound 
concrete, and the ways of preparing it. But 
the duration of the cold may be conceived to 
depend alfo, fourthly, upon the way of put- 
ing the fait into the water for, if you caft 
it in all at once, the water will fooner acquire 
an intenfe degree of coldnefs, but it will alfo 
the fooner return to its forme.'' temper where
as, if you defire but an inferiour degree of 
quality, but that may laft longer, (which will 
ufually be the moft convenient for the cool
ing of drinks,) then you may put in the fait 
by little and little. For, keeping a long wea
ther-glafs for a good while in our impregna
ted mixture, I often purpofely tried, that, when 
the tindted liquor fubfided but flowly, or was 
at a ftand, by. putting in, from time to time, 
2 or 3 fpoonluls of frelh fait, and ftirring 
the water to quicken the diflblution, the fpi
rit of wine would begin again to defeend, if 
it were at a ftand, or rifing, or fubfide much 
more fwiftly than it did belore. And if you 
would lengthen the experiment, it may not 
be amifs, that part of the fal armoniac be 
but grofly beaten, that it may be the longer 
in diffolving, and confequently in cooling the 
water. Whilft there are dewy drops produ
ced ontheoutfide of the veffel, it is afign, that 
the cold within continues pretty ftrong ; for, 
when it ceafes, thefe drops efpecially in warm 
weather, will by degrees vanilh. But a furer 
way of meafuring the duration of .the cold, is, 
by removing from time to time the fealed 
weather-glafs out of the faline mixture into 
the fame common water, with part of which 
it was made. And though it be not eafy to 
determine any thing particularly about this 
matter, yet it may fomewhat affift you in 
your eftimates, to be informed, that I have 
in the fpring by a good weather-glafs found a 
fenfible adventitious cold, made by a pound 
of fal armoniac at the utmoft, to laft about 
two or three hours.

3. To cool drinks with this mixture, you 
may put them in thin glaffes, the thinner the 
better ; which (their orifices being ftopped, 
and ftill kept above the mixture) may be mov
ed to and fro in it, and then be immediate
ly poured out to be drunk : though when the 
glafs, I imployed, was conveniently fhaped, 
as like a fugar-loaf, or with a long neck, I 
found it not amifs to drink' it out of that, 
without pouring it into any other ; which can
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A new Frigorifick Experiment. 549
with circumftances difadvantageous enough, in 
(about) half a quarter of an hour the tinfted 
liquor fell beneath 34 j and the thermofcope 
being taken out, and then put in again, an 
hour after the water had been firft infrigidated, 
fubfided beneath 5 inches, and confequently 
within 4 of an inch of the mark of the ftrong
ly freezing weather,

7. Whereas the grand thing, that is like to 
keep this experiment from being as generally 
ufeful, as perhaps it will prove luciferous, is 
the dearnefs of lai armoniack, two things may 
be offered to leffen this inconvenience. For 
firft, fal armoniac might be made much cheaper, 
if inftead of fetching it beyond fea our coun
try-men made it at home ; which it may eafily 
be, and I am ready to give you the receipt, 
which is no great fecret. But next 1 cor.fider- 
ed, that probably the infrigidating virtue of our 
mixture might depend upon the peculiar tex
ture of the fal armoniac, whereby, W’hilft the 
water is diflblving it, either fome frigorific 
particles are extricated and excited, or rather 
fome particles, which did before more agitate 
the minute parts of the water, are expelled (or 
invited out by the ambient bodies) or come to 
be clogged in their motion ; whence it feemed 
reafonable to expeft, that upon the re-union of 
the faline particles into fuch a body, as they 
had conftituted before, the redintegrated fal 
armoniac, having near upon, the fame texture, 
would, upon its being rediflblved produce the 
fome, or a not much inferiour degree of cold
nefs : And hereupon, though I well enough 
forefow, that an armoniac folution, being 
boiled irp in earthen veffels (for glals ones 
are too chargeable) would, by piercing them, 
both lofe fome of the more fubtile parts, 
and thereby fomewhat impair the texture of the 
reft; yet I was not deceived in expefting, that 
the dry fait, remaining in the pipkins, being 
redilTolved in a due proportion of water, would 
very confiderably infrigidate it; as may fur
ther appear by the notes, which for your great
er fatisfaftion you will find here fubjoined, as 
foon as I have told you, that, though for 
want of other veffels I was firft reduced to 
make ufe of earthen ones, and the rather, be
caufe fome metalline veffels will be injured by 
the diffolved fal armoniac, if it be boiled in 
them; yet I afterwards found fome convenien
cies in vefleb of other metal, as of iron; where
of you may command a farther account.

March the zg***, the thermofcope in the. air 
was at 84 inches ; being put into a fomewhat 
large evaporating glals, filled with water, it 
fell (after it ftaid a pretty while, and had been 
agitated in the liquor) to 8 inches : then about 
half the fait, or lels, that had been ufed twice 
before, and felt much lefs cold than the water, 
being put in and ftirred about, the tinfted Ipi
rit fubfided with a vifible progrefs, till it was 
fallen manifeftly beneath 4 inches ; and then, 
having caufed fome water to be frefhly pumped 
and brought in, though the newly mentioned 
folution were mixt with it, yet it prefently 
made the Ipirit of wine manifeftly to afeend 
in the inftrument, much fafter than one would 
have expefted, fife.

count of the fealed thermofcope, (which was 
a good one) wherewith thefe obfervations were 
made; that the length of the cylindrical pipe 
was 16 inches; the ball, about the bignels 
of a fomewhat large walnut, and the cavity 
of the pipe by guefs about an eighth or ninth 
part of an inch diameter.

The fjrft experiment is thus regiftered. 
March the 27"', in the fealed weather-glafs, 
when firft- put into water, the tindted Ipirit 
refted at 84 inches: being fuffered to ftay 
there a good while, and now and then ftirred 
to and fro in the water, it defeended at length 
a little beneath 74 inches : then the fal armo
niac being put in, within about a quarter of an 
liour, or a little more, it defeended to 244 
inches, but before that time, in half a quarter 
of an hour it began manifeftly to freeze the va
pours and drops of water on the outfide of the 
glafs. And when the frigorifick power was 
arrived at the height, I feveral times found, 
that water, thinly placed on the outfide, whilft 
the mixture within was nimbly ftirred up and 
down, would freeze in a quarter of a minute, 
(by a minute watch.) At about 4 of an 
hour after the infrigidating body was put in, 
the thermofcope, that had been taken out a 
while before, and yet was rifen but to the low- 
eft freezing mark, being again put in the li
quor, fell an inch beneath the mark. At a- 
bout 24 hours from the firft folution of 
the fait I found the tinfted liquor to be in the 
midft between the freezing marks, whereof 
the one was at 54 inches (at which height 
when the tinfture refted, it would ufually be 
fome, though but a fmall froft abroad ;) and 
the other at 4 J inches ; which was the height, 
to which ftrong and durable frofts had reduced 
the liquor in the winter. At three hours after 
the beginning of the operation, I found not 
the crimfon-liquor higher than the upper freez
ing mark newly mentioned; after which, it 
continued to rife very flowly for about an 
hour longer; beyond which time I had not 
occafion to obferve it.

Thus far the note-book ; wherein there is 
mention made of a circumftance of fome for
mer experiments of the like kind, which I re
member was very confpicuous in this newly 
recited. For, the frigorificl^ mixture having 
been made in a glafs-body (as they call it) 
with a large and flattilh bottom, a quantity 
of water, which I (purpofely) Ipilt upon the 
table, was, by the operation of the mixture 
within the glafs, made to freeze, and that 
ftrongly enough, the bottom of the cucurbite 
to the table j that ftagnant liquor being turn
ed into folid ice, that continued a confidera
ble while unthawed away, and was in fome 
places about the thicknefs of a half-crown piece.

Another obfervation, made the fame 
fpring, but lefs folemn, as meant chiefly to 
lhew the duration of cold in a high degree, 
is recorded in thefe terms: The firft time, the 
fealed weather-glafs was put in, before it touch
ed the common water, it ftood at 84» having 
been left there a confiderable while, and once 
or twice agitated the water, the tinfted li
quor funk but to 74, or at furtheft, 74; then 
the frigorifick liquor being put into the water
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55° Method of transfufng the Blood
And thus much may fulfice for this time 

concerning ourfrigorifickexperiment; which I 
fcarce doubt but the Cartejians will lay hold 
on as very favourable to Ibme of their tenets; 
which you will eafily believe, it is not to the 
opinion, I have elfewhere oppofed, of thofe 
modern philofophers, that would have falt-petre 
to \x. eas. frimum frigidum(though I found 
by trial, that whilft it is aftually diffolving, 
it gives a much confiderabler degree of cold.

than otherwife.) But about the refledtions, 
that may be made on this experiment, and the 
variations, and improvements, and ufes of it, 
though I have divers things lying by me j yer, 
fince you have feen feveral of them already, 
and may command a fight of the reft, I lhall 
forbear the mention of them here, nof thinking 
it proper, to fwell the bulk of this jitter with 
them. <

The Method obferved in Transfuling the Blood out of 
one Animal into another.

Firft Printed in the Philofophical Tranfa^ions N®. XX. 353* 
For Monday, December 17, 1666.

HIS method was promifed in the laft 
of-thefe papers. It was firft pradtifed 
by Dr. Lower in Oxford^ and by him 

communicated to the author, who imparted 
it to the Royal Society, as follows ;

First, Takeup the carotidal artery of the 
dog or other animal, whofe blood is to be trans- 
fufed into another of the fame or a differing 
kind, and feparate it from the nerve of the 
eighth pair, and lay it bare above an inch. Then 
make a ftrong ligature on the upper part of the 
artery, not to be united again: but an inch be
low, viz. towards the heart, make another 
ligature of a running knot, which may be 
loofened or faftened as there lhall be occafion. 
Having made thefe two knots, draw two 
threads under the artery between the two liga
tures ; and then open the artery, and put in 
a quill, and tie the artery upon the quill very 
faft by thofe two threads, and ftop the quill 
with a ftick. After this, make bare the jugu
lar vein in the other dog about an inch and a 
half long; and at each end make a ligature 
with a running knot, and in the fpace betwixt 
the two running knots draw under rhe vein 
two threads, as in the other. Then make an 
incifion in the vein, and put into it two quills, 
one into the defeendant part of the vein, to 
receive the blood from the other dog and car
ry it to the heart; and the other quill put in
to the other part of the jugular vein, which 
coipes from the head, (out of which, the fecond 
dog’s own blood muft run into dilhes.) Thefe 

• two quills being put in and tied faft, flop them 
with a ftick, till there be occafion to open 
them.

All things being thus prepared, place the 
dogs on their fides towards one another fo con- 
veinently, that the quill may go into each other ; 
(for the dog’s necks cannot be brought fo near, 
but that you muft put two or three feveral quills 
more into the firft two, to convey the blood 
from one to another.) After that, unftop the 
quill, that goes down into the firft dog’s ju
gular vein, and the other quill coming out of 
the other dog’s artery j and by the help of two 
or three other quills, put into each other, ac
cording as there lhall be occafion, infert them

into one another. Then Hip the running knots, 
and immediately the blood runs through the 
quills, as through an artery, very impetuoufly. 
And immediately, as the blood runs into the 
dog, unftop the other quill, coming out of the 
upper part of his jugular vein, (a ligature being 
firft made about his neck, or elfe" his other ju
gular vein being compreffed by one’s finger ;) 
and let his own blood run out at the fame 
time into dilhes, (yet not conftandy, but ac
cording as you perceive him able to bear it) 
till the other dog begin to cry, and faint, and 
fall into convulfions, and at laft die by his 
fide.

Then take out both the quills out of the 
dog’s jugular vein, and tie the running knot 
faft, and cut the vein afunder, (which you may 
do without harm to the dog, one jugular vein 
being fufficient to convey all the blood from 
the head and upper parts, by reafon of a large 
anaftomofis, whereby both the jugular veins 
meet about the larynx.) This done, few up 
the fkin and difmifs him, and the dog will 
leap from the table, and lhake himfelf, and run 
away, as if nothing ailed him.

And this I have tried feveral times, before 
feveral in the univerfities, but never yet upon 
more than one dog at a time, for want of lei
fure, and convenient fupplies of feveral dogs, 
at once. But when I return, I doubt not but 
to give you a fuller account, not only by bleed
ing feveral dogs into one, but feveral other crea
tures into one another, as you did propofe to 
me, before you left Oxford; which will be ve
ry ealy to perform, and will afford many 
pleafant, and perhaps not unufeful experi
ments.

But becaufe there are many circumftances 
neceffary to be obferved in the performing of 
this experiment, and that you may better direft 
any one to do it, without any danger of kil
ling the other dog, that is to receive the other’s 
blood, I will mention two or three.

First, that you faften the dogs at fuch a 
convenient diftance, thac the vein not* artery 
be not ftretched ; for then, being contracted, 
they will not admit or convey fo much blood.

Secondly,

    
 



out of one Animal into another, 551
that the one end may enter into the quill, and 
having at the other end, that is to enter into 
the vein and artery, a fmall knob, for the bet
ter faftening them to it with a thread, will be 
much fitter than a ftrait pipe or* quill, for this 
operation; for fo they are much more eafy to 
be managed.

It is intended, that thele trials lhall be pro- 
fecuted to the utmoft variety the fubjeft will 
bear : as by exchanging the blood of old and 
young, fick and healthy, hot and cold, fierce 
and fearful, tame and wild animals, and, 
that not only of the fame, but alfo of differing 
kinds. For which end, and to improve this 
noble experiment, either for knowledge, or 
ufe, or both, fome ingenious men have alrea
dy propofed confiderable trials and inquiries; 
of which perhaps an account will be given 
hereafter. For the prefent, we fhall only fut)- 
join fome

Confiderations about this kind of Ex
periments.

1. It may be confidered in them, that the 
blood of the emittent animal may, after a few 
minutes of time, by its circulation, mix and run 
out with that of the recipient. Wherefore to 
be affured in thefe trials, that all the blood of 
the recipient is run out, and none left in him 
but the adventitious blood of the emittent, 
two or three or more animals (which was alfo 
hinted in the method above) may be prepared 
and adminiftered, to bleed them all out into 
one.

2. It feems not irrational to guefs afore- 
hand, that the exchange of blood will not al
ter the nature or dilpofition of the animals, 
upon which it lhall be praftifed; though it 
may be thought worth while, for fatisfaftion 
and certainty, to determine that point by ex
periments. The cafe of exchanging the blood 
of animals leems not like that of graffing, where 
the cyon turns the fap of the ftock, grafted up
on, into its nature ; the fibres of the cyon 
fo ftraining the juice, which paffes from the 
ftem to it, as thereby to change it into that of 
the cyon : whereas in this transfufion there 
feems to be no fuch percolation of the blood 
of animals, whereby that of the one Ihould be 
changed into the nature of the other.

3. The moft probable ufe of this experi
ment may be conjeftured to be, that one ani
mal may live with the blood of another ; «nd 
confequently, that thofe animals, that want 
blood, or have cornipt blood, may be fupplied 
from others with a fufficient quantity, and of 
fuch as is good, provided the transfufion be 
often repeated, by reafon of the quick expence, 
that is made of the blood.

Secondly, that you conftandy obferve the 
pulfe beyond the quill in the dog’s jugular 
vein, (which it acquires from the im pulfe of the 
arteriousblood j) for if that fails, then it is a 
fign the quill is ftopt by fome congealed blood, 
fo that yau muft draw out the arterial quill 
from theipther, and with a probe open the paf
fage again in both of them, that the blood 
may have its free courfe again. For this muft 
be expedted, when the dog, that bleeds into the 
other, hath loft much blood, his heart will 
beat very faintly, and then the impulfe of blood 
being weaker, it will be apt to congeal the 
fooner, fo that at the latter end of the work 
you muft draw out the quill oftener, and clear 
the palfage; if the dog be faint-hearted, as 
many are, though fome flout fierce dogs will 
bleed freely and uninterruptedly, till they are 
conVulfed and die. But to prevent this trou
ble, and make the experiment certain, you mufl 
bleed a great dog into a little one, or a maftive 
into a curr, aslonce tried; and the little dog 
bled out at leaft double the quantity of his own 
blood, and left the maftive dead upon the ta- 
ble|; and after he was untied, he ran away, and 
lhaked himfelf, as if he had been only thrown 
Into water. Or elfe you may get three or 
four leveral dogs prepared in the fame man
ner ; and when one begins to fail and leave 
off bleeding, adminifter another; and I am con
fident one dog will receive all their blood, (and 
perhaps more) as long as it runs freely, till 
they are left almoft dead by turns : provided 
you let out the blood proportionably, as you 
let it go into the dog, that is to live.

Thirdly, I fuppofe the dog, that is to 
bleed out into dilhes, will endure it better, if 
the dogs, that are to be adminiftered to fupply 
his blood, be of near an equal age, and fed 
alike the day before, that both their bloods 
may be of a near ftrength and temper.

There are many things I have obferved 
upon bleeding dogs to death, which I have 
feen fince your departure from Oxford, where
of I lhall give you a relation hereafter. In 
the mean time fince you were pleafed to men
tion it to the Royal Society, with a promife to 
give them an account of this experiment, I 
could not but take the firft opportunity to clear 
you from that obligation, Csfc.

So far this letter; the prefcriptions where
of having been carefully obferved by thofe, 
who were imployed to make the experiment, 
have hitherto been attended with good fuccefs; 
and that not only upon animals of the fame 
fpecies, (as two dogs firft, and then two lheep;) 
but alfo upon fome of very differing fpecies, (as 
a lheep and a dog; the former emitting, the 
other receiving.)

Note only, that inftead of a quill, a fmall 
crooked thin pipe of filver or brafs, fo flender.

Trials
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Trials propofed to Dr. Lower,

To be made by him, for the improvement of transfufing 
Blood out of one live Animal into anothef.

(Promifed Numb. XX. />. 357.)

Firft Printed in the Philofophical TranfaEiionSt N® XXII. p. 385.
For Mondayy February ii. 1666.

The following queries and trials were 
written long fince, and read about a 
month ago in the Royal Society, .and 

do now come forth againft the author’s in
tention, at the earneft defire of fome learned 
perfons, and particularly of the worthy dexflor, 
to whom they were addreffed who thinks, 
they may excite and affift others in a matter, 
which to be well profecuted, will require many 
hands. At the reading of them, the author 
declared, that of divers of them he thought he 
could forefee the events, but yet judged it fit, 
not to omit them, becaufe the importance of 
the theories, they may give light to, may make 
the trials recompence the pains, whether the 
fuccefs favour the aflirmative or the negative 
of the queftion, by enabling us to determine 
the one or the other upon furer grounds, than 
we could otherwife do. And this advertife
ment he defires may be applied to thofe other 
papers of his, that confift of queries or pro
pofed trials.

Ti&e ^eries tJ^emfelves follow.
I. Whether by this way of transfufing 

blood, the difpofition of individual animals of 
the fame kind, may not be much altered ? (as 
whether a fierce dog, by being often quite 
new ftocked with the blood of a cowardly dog, 
may not become more tame;) Csf vice verfa^ 
^c.

2. Whether immediately upon the un
binding the dog, replenifhed with adventitious 
blood, he will know and fawn upon his mafter j 
and do the like cuftomary things as before ? 
and whether he will do fuch things better or 
worfe at fome time after the operation ?

3. Whether thofe dogs, that have pe
culiarities, will have them either abolilhed, 
or .at leaft much impaired by transfufion of 
blood? (as whether the blood of a maftiff, 
frequendy transfufed into a blood-hound, or a 
fpaniel, will not prejudice them in point of 
feent ?)

4. Whether acquired habits will bede
ftroyed or impaired by this experiment ? fas 
whether a dog, taught to fetch and carry, or 
to dive after ducks, or to fett, will after fre
quent and full recruits of the blood of dogs 
unfit for thofe exercifes, be as good at them, as 
before?)

5. Whether any confiderable change is 
to be obferved in the pulfe, urine, and other 
excrements of the recipient animal, by this 
operation, or the quantity of his infenfible 
tranfpiration ?

6. Whether the emittent dog, being full 
fed at fuch a diftance of time before the ope
ration, that the mafs of blood may be fup
pofed to abound with chyle, the recipient dog, 
being before hungry, will lofe his appetite, 
more than if the emittent dog’s blood had 
not been fo chylous ? and how long, upon a 
vein opened of a dog, the admitted blood 
will be found to retain chyle ?

7. Whether a dog may be kept alive 
without eating by the frequent injeftion of the 
chyle of another, taken frefhly from the re
ceptacle, into the veins of the recipient dog ?

8. Whether a dog, that is fick of Ibme 
difeafe chiefly imputable to the mals of blood, 
may be cured by exchanging it for that of a 
found dog ? and whether a found dog may 
receive fuch difeafes from the blood of a fick 
one, As are not otherwife of an infeftious na
ture ?

p. What will be the operation of fre
quently flocking, (which is feafible enough) an 
old and feeble dog with the blood of young 
ones, as to livelinels, dulnefs, drowfinefs, 
fqueamilhnefs, vice verfa.

10. Whetherr fmall young dog, by being 
often frelh flocked with the blood of a young 
dog of a larger kind, will grow bigger than 
the ordinary fize of his own kind ?

11. Whether any medicated liquors may 
be injected together with the blood, into the 
recipient dog ? and, in cafo they may, whe
ther there will be any confiderable difference 
found between the feparations made on this 
occafion, and thofe, which would be made, in 
cafe fuch medicated liquors had been injebled 
with fome other vehicle, or alone, or taken in 
at the mouth ?

12. Whethe R a purgative medicine, being 
given to the emittent dog a while before the 
the operation, the recipient dog will be thereby 
purged, and how ? (which experiment may 
be hugely varifed.)

13. Whether the operation may be fuc- 
cefsfully praftifed, in cafe the injedled blood be 
that of an animal of another Ipecies, as of a 
calf into a dog, (s’r. and of a cold animal, as 
of a fifh, or frog, or tortoife, into the veffels 
of a hot animal ? (i? vice verfa ?

14. Whether the colour of the hair or 
feathers of the recipient animal, by the frequent 
repeating of this operation, will be changed in-; 
to that of the emittent ?

15. Whether by frequently transfufing in
to the fame dog, the blood of fome animal bf 
another fpecies, fomething further, and more

I tending
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tending to fome degrees of a change of fpe- 
ciesi may be effefted, at leaft in animals near 
of kin} (as fpaniels and fetting dogs, Irilh 
grey-hounds and ordinary grey-hounds, tfr ?)

16. Whether the transfufion may be prac- 
tifed upon pregnant bitches, at leaft at cer
tain times* of their gravidation ? and what ef
feft it will have upon the whelps ?

There were fome other queries propofed 
by the fame author ; as, the weighing of the 
emittent animal before the operation, that 
(making an abatement for the effluviums, and 
for the excrements, if it voids any) it may ap
pear, how much blood it really lofes. To 
which were annext divers others, not lb fit to 
be perufed but by phyficians, and therefore 
here omitted.

PROPOSALS

To try the Effefts of the Pneumatick Engine ex 
haufted, in Plants, Seeds, Eggs of Silk-worms.

Firft Printed in the Philofophical ’Tranj.'aSiions, N*’. XXIII. p. 424.
For Monday March ii. 1666.

HE ingenious Dr. Beale did formerly 
fuggeft, as follows.
It would be, I think (faith he) ve

ry well worth the trial, to fee what effefts would 
be produced on plants, put into the pneu- 
matick (or ratifying) engine of Mr. Boyle, 
with the earth about their roots, and flouri/h- 
ing; whether they would not fuddenly wither, 
if the air were totally taken from them. And 
particularly to try in the feafon cherry-blof- 
Ibms, when partly opened, partly not opened, 
upon a branch ; to wit, whether the air may 
be fo attenuated as to blaft. But it may be 
noted, that the bloffoms do not forthwith dif
cover the blaft; an old experienced country
man having once given me notice of a blafty 
noon, (it being then fultry weather, and fome
what gloomy with the thicknefs of exhala
tions, almoft like a very thick mift^ and with
in a day or two fiiewing the proof upon the 
cherry-bloffoms then flagging, but not much 
altering their colour till two days more were 
paft.

The noble Mr. Boylefuggefts, as proper for 
the approaching feafon ; that it may be tried,

1. Whether feeds (elpecially fuch as are 
of a hafty growth, viz. orpin, lettice, garden- 
crefs-feeds, ftfr.) will germinate and thrive in 
the exhaufted receiver of the faid engine ?

2. Whether the exclufion of air from 
the fenfitive plant would be harmful to it ?

3. Whether the graffing of pears upon 
fpina cervina (the almoft only purgative ve
getable known in England) will produce the

effect of communicating to the fruit that purg
ing quality, or not ?

4. Whether filkworms eggs will be 
hatched in fuch an exhaufted receiver, in the 
feafon proper for hatching ?

T o which may be added the trials of put
ting in a phial, full of water, Ibme of thofe 
herbs, that will Ihoot and grow in water alone, 
including them in fuch a receiver, and pump
ing out what air you can, to fee, whether they 
will then Ihoot or not ?

And though Ibme of thefe propofals have 
been formerly begun fo be experimented, yet 
ought they to be diligently profecuted, to fee 
how far the air is neceflary to vegetation 5 
and whether plants do indeed live as much 
upon the air, as the earth; and the branches 
of them are rooted (as it were) in, and quick- 
ned by the air, as their roots are planted and 
Dourilhed in. and by the earth ?

The experiment heretofore made of this 
kind was, that fome Icttice-feed being fown 
upon fome earth in the open air, and fome 
of the fame feed at the fame time upon other 
earth in a glafs-receiver of the above menti
oned engine, afterwards exhaufted of air; the 
feed expofed to the air was grown up an Inch 
and a half high, within eight days ; but thac 
in the exhaufted receiver, not at all. And air 
being again admitted into the faid emptied 
receiver, to fee whether any of the feed would 
then come up, it was found, that in the 
fpace of one week it was grown up to the 
height of two or three inches.
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A Confirmation of the Experiments mentioned in 
Numb. XXVII. to have been made by Signor 
Fracassati in Italy, by inje£Iing Acid Liquors 
into Blood.

Firft Printed in the Philofophical TranfaEiions^ N°. XXIX.
For Monday, November 11. 1667.

quifitive members of the Society came pre
fently to me, and defired me to acquaint them 
more particularly with it; which I readily 
did, though afterwards I made fome further 
obfervations about the fame experiment, that 
I had no occafion to relate.

This having been fo publickly done, though 
I lhall not fay, that Signor Fracaffati may not 
have hit, as well as I, upon the experiments 
publilhed in his name, yet there is fo little 
difference between the warm blood of an a- 
nimal out of his veins and in them, that it 
is not very improbable, that he may have had 
fome imperfeft rumour of our experiment with
out knowing whence it came; and fo may, 
without any difingenuity, have thence taken a 
hint to make and publilh, what now is englilhed 
in the Tranfaftions. If it be thought fit, that 
any mention be made of what I related lb 

That by putting into • long fince, I think I can lend you fome other 
circumftances belonging to it. For I remem
ber, I tried it with other liquors, (as fpirit of 
wine, oil of tartar, oil of turpentine,) and 1 
think alfo, I can fend you fome remarks up~ 
on the colour of the upper part of the blood. 
And I lhall on this occafion add, in reference 
to anatomical matters in general, that after I 
faw, how favourably the Ufefulnefs of experi
mental Philofophy was received, I was invi
ted to inlarge it in another edition j and for 
that, I provided divers anatomical, as well as 
other experiments, and defigned many more j 
fo* that, I have by me divers things, that 
would not perhaps be unwelcome to anato- 
mifts,

ThE author, having feen the particu
lars inferred in Numb. XXVII. con
cerning fome experiments made by 

Signor Fracaffati^ and recollefting, what him
felf had experimented of that nature, leveral 
years ago, was pleafed to give to the publilher 
the following information about it, by the fa
vour of a letter, written to him from Oxford, 
Odtober 19, 1667.

S IR,

I Hinted to you in my laft fomething about
the original of the experiments, made in 

■Italy, by injecting acid liquors into blood : to 
explain which, I lhall now tell you, that about 
this time three years *, I mentioned at Grejham 
college to the Royal Society an odd experi
ment, I had formerly made (not by chance, ; 
but defign) upon blood yet warm, as it came ; 
from the animal, viz. 
it a little aqua fortis, or oil of vitriol, or fpirit 
of fait, (thefe being the moft ufual acid men
ftruums,) the blood not only would prefently 
lofe its pure colour, and become of a dirty one, 
but in a trice be alfo coagulated ; whereas if 
fome fine" urinous fpirit, abounding in volatile 
fait, fuch as the fpirit of fal armoniac, were 
mingled with the warm blood, it would not 
only not curdle it, or imbafe its colour, but 
make it rather more florid than before, and 
both keep it fluid, and preferve it from putre
faction for a longtime.

This experiment I devifed, among other 
things, to lhew the amicablenefs of volatile 
fpirits to the blood. And I remember it was 
fo much taken notice of, that fome very in-

* The Journals of the Royal Society being looked into by the publiflier, (who, by the honour of his rela
tion to that illuftrious body, hath the advantage of perufing them, as he by his office hath the care of feeing 
them faithfully managed) do fully agree with the affirmation of this noble perfon, as well in the circumftance 
of,^thetime, as the fobfhnce of the matter in queftion; it beii^inthe month of Decembir of An. 1664. when, 
what is now allcdged in this letter, was publickly related by its author.
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NEW EXPERIMENTS

Concerning the Relation between Light and Air in 
Ihifiing Wood and Filhj made by the Author, and by 
him addrefled from Oxford to the Publifher^ and fb 
communicated to the Royal Society.

Firft Printed in the Philofophical TranfaBions^ N®. XXXI. p. 581. 
For Monday January 6. 1667,

SIR,

TO perform now the promife I made 
you the other day, I muft acquaint 
you with what will perhaps Ibme

what furprize you, by giving you an account 
of what I tried on Tuefday night laft fOSlober 

1667.) and the two or three following 
nights, about the relation between air and light, 
as this is to be found in fome bodies.

The occafion of thele trials was this : Hav
ing, as you know, long fince made fome notes, 
chiefly hiftorical, upon particular qualities, and 
finding light to be (how juftly, I now difpute 
not) reckoned by the generality of philofo
phers among qualities, I huddled together what 
obfervations I had either made my felf, or re
ceived from fome ingenious travellers (to whom 
I recommended my inquiries) about Ihihing 
bodies ; and had alfo prepared feveral triais 
about them, to be made when I Ihould have 
opportunity and requifite inftruments to put 
them in praftice ; which, as to fome of thofe 
defigned experiments, have been long denied 
me. But having at length got hither one of 
my little engines, and having allb procured, 
after much inquiry, a few fmall pieces of Ihin
ing wood, I began on the day above-men
tioned to try with them an experiment, I 
found in my lift. And though the main ex
periment be but one j I intend to fet down 
what occurred to me about it but as feveral 
phaenomena of it: yet finding it requifite to 
acquaint you with fome trials, that are not 
fo properly parts of it, I fhall, for diftinfti- 
on fake, propofe them as feveral experiments; 
the narratives whereof are taken, for the moft 
part, 'verbatim out of the notes I fet down for 
my own ufe, when the things to be regiftered 
were frelhly done. Which advertifement I 
give you, both to excufe the careleffnefs of the 
ftyle, and to induce you not to diftruft a nar
rative, that was made only to ferve my me
mory, not an hypothefis.

EXPERIMENT I.

TO try, whether or no,a piece of fhining 
wood, being put into a receiver of our 

pneumatick engine, would, upon the withdraw
ing and re-admitting of the air, fuffer fuch 
changes, as I have often obferved a live coal, 
placed there, to do. Having at length pro
cured a piece of fuch wood, about the big
nefs of a groat or lefs, that gave a vivid light 
(for rotten wood) we put it into a middle-

fized receiver, fo as it was kept from touch
ing the cement; and the pump being fet a 
work, we obferved not, during the five or fix 
firft exfudlions of the air, that the fplendor 
of the included wood was manifeftly leffened, 
(though it never was at all increafed ;) but 
about the feventh fuck, it feemed to grow a 
little more dim, and afterwards anfwered our 
expedlation, by lofing of its light more and 
more, as the air was ftill farther pumped out; 
till at length about the tenth exfudion, (though 
by the removal of the candles out of the 
room, and by black clothes and hats we made 
the place as dark as we could, yet) we could 
not perceive any light at all to proceed from 
the wood.

EXPERIMENT II.

WHEREFORE we let in the outward 
air by degrees, and had the pleafure 

to fee the feemingly extinguilhed light revive, 
lb faft and perfeftly, that it looked to us 
all, almoft like a little flafh of lightning, and 
the fplendour of the wood feemed rather 
greater, than at all lefs, than before it was 
put into the receiver. But partly for greater 
certainty, and partly to enjoy fo delightful a 
fpeftacle, we repeated the experiment with the 
like fuccefs as at firft. Wherefore being de- 
firous to fee how foon thefe changes might be 
produced, we included the wood in a very 
fmall receiver of clear glafs, and found, thac 
in this the light would begin to grow faint 
at the fecond, or at leaft at the third exfuftion 
of the air, and at the fixth or feventh would 
quite difappear. And we found by a miniite- 
watch, that the lending the candles out of 
the room, the pumping out the air till the 
wood would Ihine no more, the re-admitwng 
of the air, (upon which in a trice it would 
recover its light) and the lending in for the 
candles to conifult the watch, did in all take 
up but fix minutes.

EXPERIMENT III.

The fore-mentioned experiment, without 
taking notice how long it lafted, being 

reiterated twice in this new receiver, we had 
a defire to fee, whether this luminous wood 
would more refemble a coal, or the life of a 
perfeft animal, in being totally and finally ex- 
tinguilhed, in cafe the air were kept from it 
a few minutes •, or elfe the life of infefts, which 
in our exhaufted receiver I had obferved 
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to lofe all appearance of its continuing, and 
that for a much longer time than a few mi
nutes, and yet afterwards, upon the reftitution 
of air, to recover prefently, and fliew mani
feft figns of life ? Wherefore having exhaufted 
the receiver, till the wood quite difappeared, 
wc ftayed fomewhat above a quarter of an 
hour in the dark, without perceiving, that the 
wood had regained any thing of light, though 
about the end of this time we made the place 
about it as dark as we could ; and then it be
ing too late at night to protraff the experi
ment, we let in the air, upon whofe admiffion 
the wood prefently recovered light enough to 
be confpicuous at a diftance j though it feemed 
to me fomewhat lefs vivid than before : which 
yet may be either a weaknefs in my fight, or 
an effeff of the fteams of the cement, unfriend
ly perhaps to the luminoufnefs of the wood.

Thus far we proceeded yefter-night^ to which 
we this night added thefe obfervations.

W E put in a piece of wood bigger than 
the former, (this being above an inch long) 
and that Ihone very vigoroufly. And having 
by a few fucks quite deprived it of light, we 
left it in the exhaufted receiver for full half 
an hour, and then coming into the dark room 
again, we found all had not continued fo ftanch, 
but that fome fmall portion of air had infinu- 
ated it felf into the receiver. This we con
cluded to be but a fmall portion of air, be
caufe the wood was but vifible to an attentive 
eye. And yet, that it was really Ibme air, 
which was got in, that caufed the little glim
mering light which we perceived, may ap
pear by this, that it did prefently (as we ex- 
peffed) vanilh at the firft or fecond fuck ; and 
then the air being let into the dark receiver, 
the included wood prefently flione again as 
before : though I fufpeffed, I dilcerned Ibme 
little diminution of its brightnefs which yet, 
till further trials of the like kind, and for a 
longer time, have been made, I dare not affirm. 
Before the receiver was fufficiently emptied at 
the beginning of the experiment made with 
this great piece of wood, a fmall leak acciden
tally fprung, which, letting in a little air, did, 
fooner than we intended, recall the almoft dis
appearing light.

EXPERIMENT IV.

There is an experiment of affinity with 
the former, which we thought it not 

altogether impertinent to tty. For having 
obferved on another occafion, that fometimes 
the operation, which the withdrawing the air 
hath upon a body included in the receiver, 
proves more confiderable fome minutes after 
we have ceafed pumping, than immediately 
after the exercife is left offI imagined, that 
even in fuch cafes, where the light is not made 
wholly to difappear (though it be made almoft 
quite to do fo) by the emptying of the pneu
matical glafs, the fuffering the body to remain a 
while there, though without any pumping (un
lefs now and then a very little to remove the air, 
that might have ftolen in, in the mean time) 
the remaining light of the body might be 
further impaired, if not reduced quite, to vanilh.

New Experiments concerning the relation between
To examine this conjeffure we put in a body, 
that was not wood, which had fome parts far 
more luminous than the reft; and having 
drawn out the air, all the others difappeared, , 
and even the formerly brighter ones Ihone but 
faintly, when the pneumatical glafs feemed to 
be exhaufted. But keeping the inckided bo
dy a while in that unfriendly place, we per
ceived the parts, that had retained light, to 
grow more and more dim, fome of them dis
appearing, and that, which was formerly the 
moft confpicuous, being now but juft vifible 
to an attentive eye, and that fcarce without 
difpute. For, if we had not known before
hand, that a Ihining matter had been included 
in the receiver, perhaps we Ihould not have 
found it out. And he, that had the youngeft 
eyes in the company, could not at all difcern it: 
(the air being let in, the body began to Ihine 
again.) But this being a fingle trial, which 
the latenefs of the night hindered us from re
iterating, is to be further profecuted, and in 
differing fubftances, before much be built up
on it.

EXPERIMENT V.

The rare faff ion or expanfion of the air 
having fo notable an operation upon 

our Ihining wood, I thought it would not be 
amifs to try, what the compreffion of the air 
would do to it For which purpofe we in
cluded a piece of it in fuch a little inftrument 
to comprefs, which you may remember to 
have been devifed and propofed by Mr. Hook. 
But though we impelled the air forcibly enough 
into the glafs, yet, by reafon of the thicknefs 
requifite in fuch glaffes, and the opacity thencs 
arifing, we were not able then, to determine 
whether or no any change was made in the 
luminoufnefs of the wood.

Which I thought the lefs ftrange, becaufe 
by fome experiments purpofely devifed, (at 
one of which I remember you were prefent) I 
had long fince obferved, that even a great 
preffure from a fluid body, which preffeth 
more uniformly againft all the parts it touch- 
eth of the confiftent body, does work a far lefs 
manifeft change, even on foft or tender fub
ftances, than one would expeff from the force 
wherewith it compreffeth.

And were it not, that one contrary often
times minds us of another, I might have for
got, that I had divers thoughts about finding 
fome good' ways of trying, whether any fuch 
change of texture might be difeovered to be 
made in the Ihining wood by the abfence and 
return of the ambient air, as might with any 
probability have the lofs or recovery of the 
wood’s fplendour attributed to it. For I had 
formerly (if I were not miftaken) found by fe- 
vcral circumftances, which I lhall not now ftay 
to name, that a flight (fo it be an appropri
ated) variation of the texture of this wood, 
and which may feem mainly to refpeff: the 
pores, (which perhaps ought to be of a deter
minate lhape and fize, and filled with a deter
minate matter) will have a great operation 
upon its fplendour. And I formerly found 
by other trials, that even confiftent bodies, if 
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foft ones, may have their pores enlarged and 
vitiated, and their bulk, and confequently their 
texture (at leaft as to their pores) manifeftly 
enough altered by having the air withdrawn 
from about them, (whereby the aerial particles 
within them were able to expand themfelves) 
and let hi again; whereby, as to fenfe, they 
feemed pretty well reftored to their former 
ftate. But the fuccefs of my endeavours ei
ther with microfcopes (through which a vi
vid piece of wood will Ihine by its own light) 
or otherwifc, was not confiderable enough to 
deferve a particular account; efpecially in this 
paper, where I am not to venture at matter 
of theory.

EXPERIMENT VI.

Thinking fit to try, whether a fmall 
quantity of air, without being ventilated 

or renewed, might not fuffice to maintain this 
cold fire, though it will not that of a live coal, 
or a piece of match, we caufed a piece of Ihining 
wood to be hermetically fealed up in a pipe of 
clear and thin glafs: but though, carrying it 
into the dark, we found it had quite loft its 
light, yet imagining, that that might proceed 
from its having been over-heated, (being fealed 
up in a pipe not long enough to afford it a due 
diftance from the flame of the lamp we employ
ed to feal it,) we caufed two or three pieces of 
frelh wood, amounting all of them to the length 
of about two inches, to be fealed up in a flen
der pipe between four or five inches in length j 
which being warily done, the wood retained 
its light very well, when the operation was 
over: And afterwards laying it by my bed- 
fide, when the candles were carried away out 
of the room, I confidered it a while before I 
fell afleep, and found it to Ihine vividly.

The next morning when I awaked, though 
the fun was rifen, yet forbearing to draw open 
the curtains of my bed, till I had looked upon 
the fealed glafs, which I had fenced with a piece 
of cloath, held between it and the window, 
my eyes having not yet been expofed to the 
day-light, fince the darknels they had been ac
cuftomed to during the night, made me think 
the wood Ihined brighter than ever. And this 
night, after ten of the clock, looking on it in 
a dark place, it appeared luminous all its length, 
though not fo much fo as in the morning.

The morning after, and the night after 
that, the fame wood did likewife manifeftly, 
though not vigoroully Urine j efpecially one 
piece, whofe light was much more vivid than 
the reft. And, for aught I know, I might 
have obferved them to Ihine longer, if one of 
the fealed ends of the glafs had not been ac
cidentally broken.

EXPERIMENT VII.

WHILST the former trials were mak
ing, I was wilhing for a good Bolonian 

ftone, to try what effeft the withdrawing of the 
air would have upon it. For though I knew 
it might be objefted, that the experiments of 
light performable in our engine muft be made 
in the night, whereas the Bolonian ftone gains 
its light by being expofed to the fun-beams;
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yet that objeftion did not hinder my wilh, 
fince the better Ibrt of Bolonian ftones may be 
indued with a luminoufnefs by the flame of 
fire, or of large candles.

I Also wilhed for fuch a fliining diamonds 
as is now in the hands, that beft deferve fuch 
a rarity, our RoyaJ Founder’s. For you may 
remember, that in the obfervations I made 
of that ftone, and annexed to the conclufion 
of the book of colours, I lhew how it may, 
feveral ways, be brought to Ihine ; fo that by 
one or other of thofe ways, efpecially that of 
external heatj I thought it very likely, I Ihould 
be able to make the light continue four or 
five minutes; which would be long enough to 
try in a very fmall receiver, exhauftible at a 
fuck or two, whether the withdrawing and're- 
ftoring the air would have any vifible opera
tion on it ?

I Also wilhed for fome of the glow-worm’s, 
with which I formerly made other trials. For 
though I forgot not, what operation the with
drawing of the air, by our engine, is wont to have 
upon living creatures, yet that made me not 
forbear my wilh 5 not only becaufe of the dif
ferent effeft I have found the engine to have on 
infefts in refpeft of other animals, but becaufe 
I am not of the opinion of thofe modern 
writers, who will have the light of the glow
worms depend altogether upon their life, and 
end with it. But being not likely by my 
wilhes to procure any new fubjeft to make tri
als on, I thought fit at leaft to do what was 
in my power; and accordingly (to gratify 
them, who, I prefumed, would, if prefent, pro
pofe fuch a trial) caufed a piece of iron to be 
forged, whofe top was of the bignels of a nut
meg; the reft being a ftem, of an inch, or 
an inch and half long, for which we provid
ed a little candle-ftick of tobacco-pipe-clay, 
which would not yield any fmoke to fill and 
darken the receiver. Then having heated the 
iron red-hot, and placed it in this clay, lb that 
the round part was clearly protuberant, we 
conveyed it into a receiver of white glafs, 
which was fo placed, as to keep the fides 
at as good a diftance, as we could, from the 
iron, left the exceffive heat Ihould (as we 
much feared it would) break the glafs. Then 
fending away the candles, and making the 
room dark, we haftily pumped out the air, 
but could not perceive the withdrawing of 
it had any operation on the glowing iron. And 
though it continued Ihining long plough to 
give us opportunity to pump out and let in 
the air three feveral times, yet we could not 
obferve, that the air had any manifeft ope
ration one way or other. For though, upon 
the withdrawing of the air, the iron grew dim
mer and dimmer, yet that I attributed to the 
cooling of it: and the rather, becaufe, having 
(to examine the conjefture) let in two or three 
times the air, when the receiver had been ex
haufted, there appeared no manifeft- increafe 
of light upon the fudden admiffion of it.

EXPERIMENT VIII.

Having formerly in our Phyfico-micha- 
nical experiments about the fpring of 
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the air obferved, that the air is thus far a 
vehicle of found, that a body but faintly found
ing, being placed in our receiver, gave a yet 
weaker found, when the air was withdrawn 
from about it, than when the receiver was 
full of air ; I prefumed, fome curious perfons 
would, if they had been prelent, defire to have 
a trial made, whether or no a fmall piece of 
Ihining wood being fo included in the receiver, 
as that the pumping out of the air Ihould have 
no injurious operation upon the body of it, its 
light would upon the withdrawing of the air be 
manifeftly diminilhed. And this I was the left 
backward to try, becaufe (not to mention the 
relation, which the former experiments lhew 
there may be in fome cafes between light and 
air) it did not readily occur to my memory, 
that by any manifeft experiment (for I know, 
there are probable reafons to prove it) it ap
peared, that a body more thin than air will 
or can tranfmit light, as well as other diapha
nous mediums. And thofe modern Atomifts, 
that think, there is in our exhaufted receiver 
very many times more vacuum than body, 
would, I prefumed, be glad to be fupplied 
with an argument againft the Peripateticks, 
to lhew, that the motion of bodies, viz. the 
corpufcles of light, may be freely made in 
vacuo, and proceed without the afiiftance of 
a vehicle.

Wherefore having hermetically fealed up 
a fmall piece of Ihining wood in a flender pipe, 
and placed it in a fmall receiver, that was like
wife made of clear glaft, we exhaufted it of 
air, and afterwards let in again that, which 
we had excluded. But by neither of the ope
rations could we perceive any fenfible decre
ment or increafe of the light of the wood ; 
though by that very obfervation it appeared, 
that the glafs had been well fealed, fince other- 
wile the included air would have got out of 
the pipe into the receiver, and have left the 
wood without fight.

EXPERIMENT IX.

I Had alfo a mind to try, both what degree 
of rarcfaftion of the air would deprive the 

wood of its fplendour in fuch and fuch mea- 
fures, and whether or no the felf-fame air, 
which, when rarefied, would not fuffer the 
wood to Ihine, would, when reduced to its 
former denfity, allow it to Ihine as much as 
before.

This J propofed to do by putting fome 
Ihining wood into a clear and conveniently 
lhaped glafs, that the long ftem or pipe being 
fo far filled with quick-filver, as that there 
might be about half a fpoonful of air left at 
the clofed end, where the wood was placed, 
it might be inverted into a little glafs of ftag- 
nant quickfilver, and therewith conveyed into 
a flender receiver, out of which as the air 
fhould come to be pumped, that included in 
the glaft, which held the wood, might be ra
refied, and afterwards upon the admiflion of 
the outward air (which muft impel up the 
quickfilver to its former height) might be re
ftored to its former ftate. But when we came 
co make trial of this, we had no receiver con-

5S8 New Experiments concerning the relation between 
veniently fhaped, that was fo clear and thin, as 
that we could fee the wood Ihine through 
both theglafles. And though-we would for 
an expedient have fubftituted a fine thin blad
der, wherein the wood was to be put, and 
a convenient quantity of air ftrongly* tied up 
with it, yet for want of a bladder fine enough 
for our turn, that expedient alfo proved ufe- 
left to us. But being defirous to make what 
trial we could by the leaft unfit means we 
had in our power, we got an old, but thin glaft, 
fealed at one end, whofe lhape was pretty cylin
drical, and whofe bore was about the bignefs 
of a man’s little finger, and whofe length was 
about a foot or more. Into this pipe near the 
fealed end we put a piece of Ihining wood, 
wedged in with a piece of cork, to keep it from 
falling; and having inverted the nofe of it in
to another flender glafs, but not cylindrical, 
wherein was pretty ftore of quickfilver, we 
put them both into a long receiver, lhaped al
moft like a glaftchurn; and having pumped 
a while, that the air included in the pipe, ex
panding it felf, might depreft the quickfilver, 
and fo make efcapes into the receiver, as long 
as we thought fit; we then let in the outward 
air, that the ftagnant quickfilver might be 
impelled into the cavity of the pipe now freed 
from much of the air, to the height requifite 
for our purpofe.

This done, we plied the pump again, and 
obferved, that, as the air in the pipe did by 
its own Ipring expand it felf more and more, 
and grow thinner and thinner, the Ihining 
wood grew dimmer and dimmer, till at length 
it ceafed to Ihine, the internal air being then 
got a good way lower than the furface of the 
external quickfilver: whereupon opening the 
commerce between the cavity of the receiver, 
and the atmolphere, the quickfilver was driven 
up again, and confequently, the air above it 
was reftored to its former denfity; upon 
which the rotten wood alfo recovered its light. 
What the greateft expanfion of this air was, 
we could not certainly determine, becaufe the 
expanfion raifed the external quickfilver fo high, 
as to hinder us to fee and meafure it. But 
we guefled, that the air reached to about a 
foot or more from the top of the pipe to the 
furface of the quickfilver near the bottom of 
it. But, when that rarefied air was impelled 
into its former dimenfions, we meafured it, 
and found, that the upper part of the tube, 
unpolTeffed by the quickfilver, was about three 
inches; and the wood being about an inch 
long, there remained two inches or fomewhat 
better for the air. But this experiment is to 
be repeated, when exafter inftruments can be 
procured.

EXPERIMENT X.

Thi NKI N G it fit to try, aswell whether 
ftinking filh, that Ihines, be of the la ne 

nature as to luminoufnefs with rotten wood, 
that Ihines too ; as whether the withdrawing 
of the air will extinguilh or eclipfe the light of 
a confiderable bulk of luminous matter, as in the 
experiments, hitherto made, we found it would 
do to a fmall one; we took a fifh, that we 
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had kept, and caufed to be watched, till it was 
almoft all over luminous j though much more 
in the belly and fome parts of the head, than 
elfewhere: and having fufpended him in a con
veniently lhaped receiver, we found him to 
give fo great a light, that we fufpefted before
hand, that the withdrawing of the air would 
hardly have its full operation upon a body, 
whofe bulk was confiderable, as well as its 
light very vivid, and which had many lumi
nous parts retired to a pretty diftance from 
the air. Accordingly, having exhaufted the re
ceiver as much as we were wont, it appeared 
indeed, efpecially towards the latter end of the 
operation, that the abfence of the air did con- 
fiderabJy leffen, and in fome places cclipfe the 
light of thofe parts, that Ihone lefs ftrongly. 
But the belly appeared not much lefs luminous 
than before: wherefore fuppofing, that upon 
the turning of the ftop-cock the air coming 
in much more haftily than it could be drawn 
out, we Ihould have the beft advantage to dif
cern, what intereft it had in the luminoufnefs 
of the filh, we re-admitted it j and upon its 
rulhing in, perceived the light to be as it 
were revived, and increafed ; thofe parts of the 
filh, that were fcarce vifible before, or Ihone 
but dimly, receiving prefently their former 
Iplendour.

And not to leave un-profecuted the remain
ing part of the experiment, which was to try, 
whether it was the kind of the luminous body, 
or only the greatnefs of the bulk, and the 
vividnels of light, and, if I may fo fpeak, the 
tenacity of the fubftance it refided in, that 
made the difference between the filh and the 
wood; v/e put part of the filh of another kind, 
that Ihone much more faintly than that, hither
to Ipoken of, and but in fome places; and by 
the withdrawing the air, we made Ibme of the 
luminous parts difappear, and the others fo dim, 
as fcarce to be difeerned ; and yet both the one 
and the other regained their former light upon 
the return of the air.

And to purfue the experiment a little fur
ther, we put in fuch a piece of the firft filh, as 
though it were bright, was yet but thin, and 
not confiderably great; and upon pumping out 
the air, we found it, according to our expec
tation, quite eclipfed, though it recovered its 
light upon the air’s re-entry.

S59 
and blood a vital kind of fire, which needs 
air, as well as thofe fires, that are fenfibly hot : 
which may leffen the wonder, that animals 
fiioiild not be able to live, when robbed of air. 
And if I had now time, I could poffibly fur- 
nilh you with fome other trials, that feem 
much to favour the comparifon, th, gh, as to 
the opinion it felf of a vital flame, ? ffiall not 
now tell you my thoughts about it. And 
though not only the Cartefians will perhaps draw 
an argument from the paft phsenomena in 
favour of their theory of light, but divers 
others will difcourfe upon them, and propole 
further queftion3,and perhaps inquiries, fuitable 
to their feveral hypothefes ; yet 1 ffiall content 
my felf ac prefent to have faithfully delivered 
the hiftorical pait of thefe appearances, with
out making, at leaft at this time, any reflexi
ons on them. And the rather indeed, becaufe 
1 enjoyed fo little health, when I was making 
the experiments, that it was not fit for me to 
engage in fpeculations, that would much ex
ercife my thoughts i which, I doubt, have been 
more gratified, than my health hath been by 
the bare trials, which are moft feafonably made 
at hours unfeafonable for one, that is not well.

Postscript,/??;/ by the fame noble Author from 
the fame place, December 6. 1667.

THESE, Sir, are the experiments, I have 
lately made about the Ihining bodies in 

our engine. More I would have tried, not
withftanding the trouble we found in manag
ing the engine in the dark, if rotten wood had 
not failed us, and I were not in a place, where 
the glafs-men’s Ihops are not near fo well fur
nilhed as the ftationers.

I Scarce doubt, but thefe experiments 
will occafion among the virtuofi feveral que
ries and conjeftures, according to the differing 
hypothefes, and inquifitions, to which men 
are inclined. And particularly it is probable, 
that fome will make ufe of this difcourfe to 
countenance their opinion, that notwithftand
ing the coldnefs (at leaft as to fenfe) of filhes 
and other animals, there may be in the heart

My condition in point of health being not 
much improved, fince I writ to you in October 
lajt^ when I fhall have added, that I have not 
thefe five or fex weeks been able to procure any 
Jhining wood, (except one fengle piece, which 
though large, was fo ill conditioned, that it 
afforded me but one trial) you will not, I hope, 
expell, that I feoould adfi much to the experi
ments I formerly fent you about the relation be
twixt light and air. But however, fence the 
fubjeSl is new and noble, and fence your curiofity 
about other mattters has been fo welcome and 
ufeful to'tbe Virtuofi, Ifhall not decline even 
on this occafion to comply with it j and the 
rather, becaufe I half promi fed you fome addi
tional a good whilefence, and becaufe too, that 
though what I fhall acg^uaint you with, may 
feem to be but a confirmation of two or three 
of the former experiments, yet, befides that it is 
of them, which moft needed a confirmation, thefe 
trials will alfo afford fome circumftances, that 
will not, I think, be unwelcome.

EXPERIMENT *

TO examine then the conjedure, men- ' 
tinned in the ^laft experiment, that the 

durablenefs of the light in the Ihining fifh, 
in fpite of the withdrawing the air, might 
proceed in great part from the vividnefs of 
it, and the beauty of the matter it refidcd 
in, rather than from the extent of the lumi
nous body in comparifon of the fmall pieces 
of Ihining wood, I hitherto had made my 
trials with •, I put in the above-mentioned 
piece of wood, whofe luminous fuperficies might 
be perhaps ten or twelve times as great, as 
that, which the eye faw at once, of the furface of 
fuch fragments of Iliining wood, as I was wont 
to imploy: and though fome parts of this large 

fuper-
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fuperficies Ihined vividly, (for the light was ufu
ally enough, for rotten wood, inferiour to that 
of our filh) yet this great piece, being put in
to a convenient receiver, was, upon the with
drawing of the air, deprived of light, as the 
fmaller ones had been formerly j the returning 
air reftoring its light to the one, as it had done 
to the other.

EXPERIMENT XII.

But this is not the chief thing I intended 
to acquaint you with that being the fuc

cefs of fome trials, which we made in profecu- 
tion of thefe two neighbouring experiments.

In the firft of thefe I told you, I had been 
able to try but for half an hour,or a little more, 
that a Ihining piece of wood, deprived in our 
engine of light, would yet retain a difpofition 
to be as it were rekindled upon the frelh accefs 
of the air. Wherefore, though I could have 
wilhed to have made a further trial with the 
fame kind of bodies, yet being able to procure 
none, I fubftituted in their room fmall pieces of 
rotten filh, that Ihone fome of them more 
faintly, and fome of them more vividly, in 
reference to one another, but none as ftrongly 
as fome that I could have employed: and hav
ing, in a very fmall and clear receiver, fo far 
drawn off the air, as to make the included bo
dy difappear, we fo ordered the matter, that 
we kept out the air for about 24 hours ; and 
then allowing the air to re-enter in a dark 
place, and late at night, upon its firft admit
tance the filh regained its light.

EXPERIMENT XIII.

This, compared with fome of my former 
obfervations about putrefaftion, put me 

upon a trial, which, though it mifcarried, I 
' lhall here make mention of, that in cafe you, 

who are better furnilhed with glaffes, think it 
worth while, you may get reiterated by the 
Society’s operator. Confidering then, how 
great an intereft putrefadion hath in the Ihin
ing of filhes, and air in the phasnomena of pu- 
trefaftion, I thought it might be fomewhat to 
the purpofe, to take a filh, that was, accord- ■ 
ing to the common courfe I had obferved in 
animals, not far from the ftate, at which it ’ 
would begin to Ihine : and having cut out a 
piece of it, I caufed the reft to be hung up 
again in a cellar, and the exledled piece to be 
pat intp a fmall and tranfparent receiver, that 
we might obferve, if a day or two, or more, 
after the filh in the cellar Ihould begin to Ihine, 
that in the exhaufted receiver would either alfo 
Ihine, or (becaufe that feemed not likely) 
would, notwithftanding the check, which the 
abfence of the air might be prefumed to give 
the putrefadion, be found to Ihine too, either 
immediately upon the admilfion of the air, or 
not long after it.

But this experiment, as I lately intimated, 
was only defigned and attempted, not com- 

pleated i the receiver being fo thin, that upon 
the exhauftion of the internal air, the weight of 
the external broke itj and we could ill Ipare 
another of that kind from trials, we were more 
CQncerned to make: notwithftanding which.

New Experiments concerning the /'elation between 
we made one trial more, which fucceeded no 
better than the former, but mifcarried upon a 
quite differing account, n/z. becaufe neither the 
included piece of filh, nor the remaining,though 
it were of the fame fort with the filhes I ufu
ally employed, would fhine at all, though kept 
a pretty while beyond the ufual time, at which 
fuch filhes were wont to grow luminous.

If this experiment had fucceeded, I had 
fome others to try in profecution of it, which I 
fhall not now trouble you with the mention of. 
But that this paragraph may not be ufelefs to 
you. I’ll take this occafion to give you a couple 
of Advertifements, that may relate not only to 
this experiment, but alfo more generally to 
thofe, whether precedent or fubfequent, where 
Ihining filh are employed.

ADVERTISEMENT I.

IN the firft place then, I will not undertake, 
that all the experiments you lhall make 

with rotten fifh, lhall have juft the fame 
fuccefs with thele I have related. For, as I 
elfewhere obferved, (in a difcourfe written pur
pofely on that fubjeft) that the event of divers 
other experiments is not always certain ; fo I 
have had occafion to obferve the like about 
Ihining of filhes. And, befides what I lately 
took notice of at the clofe of the tenth Expe
riment, I remember, that having once defign
ed to make obfervations about the light of 
rotten filhes, and having in order thereunto 
caufed a competent number of them to be 
bought, not one of them all would Ihine, 
though they were bought by the fame perfon 
I was wont to employ, and hung up in the 
fame placc,where I ufed to have them put, and 
kept not only till they began to putrify, but 
beyond the time, that others ufed to continue 
to Ihine; although a parcel of the fame kind 
of filhes bought the week before, and another 
of the fame kind bought not many days af
ter, Ihined according to expectation. What 
the reafon of this difappointment was, I could 
not determine ; only I remember, that at the 
time it happened, the weather was variable, 
and not without fome days of froft and fnow. 
Nor is this the oddeft obfervation I could relate 
to you about the uncertain Ihining of filhes, if 
I thought it neceffary to add it in this place.

ADVERTISEMENT II.
OTICE muft alfo be taken in making 
experiments with Ihining filh, that their 

luminoufnefs is not wont to continue very ma
ny days. Which advertifement may be there
fore ufeful, becaufe without it we may be apt 
fometimes to make trials, that cannot be foon 
enough brought to an iffue ; and fo we may 
miftake the lofs of light in the fifb, to be a 
deprivation of it caufed by the experiment; 
which indeed is but a ceffation, according to 
the ufual courfe of nature.

EXPERIMENT XIV.

I KNOW not, whether you wall think it 
worth while to be told of a trial, that we 

made to fave thofe criticks a labour, that elfe 
might perhaps demand, why it was not made. 

We

    
 



Light and Air, in Shining Wood ^zzz/Fish.
We put therefore a piece of Ihining filh into a 
wide mouthed glafs, about half filled with fair 
water, and having placed this glafs in a receiver, 
we exhaufted the air for a good while, to ob
ferve, whether, when the preffure of the air 
was removed, and yet (by reafon of the water 
that did before keep the air from immediately 
touchingthe filh) the exhauftion of the receiver 
did not deprive the filh of that contad: of air, 
which it had loft before; whether, I fay, in 
this cafe the ablence of the air would have the 
fame influence on the fliining body, as in ,the 
former experiments; and here, as far as the 
numerous bubbles excited in the water would 
give us leave to diftern it (for they did, though 
not unexpededly, Ibmewhat difturb the expe
riment, which inconvenience we might have 
prevented, if we had thought it worth while) 
we could not perceive, that either the abfence 
or return of the air had any great operation 
upon the light of the immerfed body : which 
yet did not keep me from intending to make a 
ibmewhat like trial with Ihining wood (when I 
can get any) faftened to the lower part of a clear 
glals, and covered over, but not very deep, with 
quickfilver. Of which pradice I fhall not now 
Itay to give you the reafons, having ellewhere 
fully enough expreffed them.

And that this Sedtion may acquaint you 
with fomething befides the (feemingly) infig- 
nificant experiment related in it, I fhall here 
inform you, (fince I perceive, I did not in the 
firft papers I fent you,) that though, when I 
formerly put together fome notes about lumi
nous bodies, I confined not my obfervations to 
bne or two forts of filhes, yet the experiments, 
lent you fince OSlober laft, were all of them 
(except a collateral one or two) made with whit
ings, which among the filhes, I have had occa
fion to take notice of, is (except one fort, that 
I cannot procure) the fitteft for fuch trials, and 
confequently fit to be named to you, to facili
tate their future ones, in cafe you think it re
quifite to make any upon fuch fubjeds.

EXPERIMENT XV.

The other of the two neighbouring ex
periments', I lately mentioned (wz. the 

ninth) I told you, when I fent it you, needed 
a reiteration to confirm it, fince we had but 
once tried it (and that without all the conveni- 
ency we defired) that a Ihining body, which 
upon the firft withdrawing the air lofeth much, 
but not all its light, may be deprived of the 
reft by continuing in that unfriendly place, 
though the air be no farther exhaufted. To 
profecute therefore both the experiments in 
one trial, we took fomewhat late at night a 
piece of rotten filh, which we judged to Ihine 
too ftrongly, to be quickly deprived of all its 
light, and having put it into a fmall and clear 
receiver, we found (as we had forefeen) that 
the light was much impaired, but nothing near 
fuppreffed by the withdrawing of the air. 
Wherefore having removed the receiver into a 
convenient place, I caufed it to be brought to 
me about midnight (after I was a-bed) and 
having by clofe drawing the curtains, and 
other means, made the place pretty dark, I

Vol. II.
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perceived the included body to continue to 
Ihine more vividly, than one would have ex- 
peftcd, (and, if I miftake not, I faw it Ihining 
in the morning, whilft it was dark;} but the 
night after, coming to look upon it again, its 
light appeared no more: notwithftanding which 
I made a Ihift to keep out the air about 24 
hours longer, and fo after 48 hours in all, we 
opened the receiver in a dark place, and pre
fently upon the ingrels of the air were pleafing- 
ly fainted with fo vivid an apparition of light, 
that the included body continued to fhine, 
when carried into a room, where there was 
both fire and candle, if it were but by a hat 
fcreened from their beams.

Being encouraged, as well as pleafed with 
this fuccefs, we forthwith exhaufted the air 
once more out of the fame receiver, and hav
ing kept it about four hours longer, we looked 
upon it again in a dark place, and finding no 
appearance of light, let the air in upon it, 
whereby it was made to fhine again, and that 
vigoroufty enough, fo that I caufed the receiver 
to be exhaufted once more; but that it being 
Sunday night, I was unwilling to fcandalize 
any, by putting my fervants upon a laborious, 
and not neceffary wprk.

The fuddennefs, with which the included 
body appeared to be, as it were, re-kindled up
on the firft contact of the air, revived in me 
fome fufpicions I have had about the poffible 
caufes of thefe fhort-lived apparitions of light 
(for I fpeak not now of real lamps, found in 
tombs, for a reafon to be told you another 
time,) which dilclofing themfelves upon men’s 
coming in, and confequently letting in frelh 
air into vaults, that had been very long clofe, 
did foon after vanilh. Thefe thoughts, as f 
was faying, occurred to me upon what I had 
been relating, by reafon of the fudden opera
tion of the frefh air upon a body, that but a 
minute before difclofed no light. For, though 
the lights reported to have been feen in caves, 
quickly difappeared, which that of our fifli 
did not; yet that difference might poffibly pro
ceed from the tenacity, or fome other difpofi
tion of the matter wherein the luminoufnefs 
of the filh refides. For I remembered, tJi.it [ 
had more than once obferved a certain glim
mering and fmall light to be produced in ja fort 
of bodies upon putting them out of their for
mer reft, and taking them into the air, which 
fparks would vanilh themfelves fometimes with
in one minute, fometimes within a few minutes. 
But as thefe thoughts were but tranfi^t ^n- 
jedures, fo I fhall not entertain you longer 
about them, but rather contenting my felf with 
the hint already given, take notice of what 
may be more certainly deduced from our expe
riment ; which is, that the air may have a much 
greater intereft in divers odd phtenomena of 
nature, than we are hitherto aware of.

And for confirmation of our experiment I 
fhall add, that, having in another receiver 
cclipfed a piece of fifli, that Ihone, when it was 
put in, more languidly than divers others, that 
we had tried, I kept it about three days and 
three nights in a receiver, which (receiver) 
being fomewhat like another, at firft fuggefted 
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Obfervations about between
tion, as well of what 1 laft related, as of fome
thing, that I obferved before, that having in. 
eluded in fmall receivers two pieces of rottea 
whitings, whereof the one, bdbre it was put • 
in, fcarce Ihone fo vividly, as did the other 
after the receiver was exhaufted} and having 
ordered the matter fo, that we were, able to 
keep out the air for fome days, at the’ end ^f 
about 48 hours we'found, that the more ftrong
ly Ihining body retained yet 3 deal of light. 
But afterwards looking upon them both in a 
dark place, we could not perceive in either 
any Ihow of light. Wherefore having let in 
the air into that recei5rcr, whereinto the body 
that at firft Ihined the faintlier had been put, 
there did not enfue any glimmering of light 
for a pretty while; nay, upon the rufhing in of 
the air into the other glafs, (then alfo made 
acceflible to the atmofphere) the body, tliat at 
firft fhone fo ftrongly, and that continued to 
fhine fo Jong, fhewed no glimmering of light* 
But being refolved to expeft the iflue a while 
longer, our patience was rewarded in Jefs than 
a quarter of an hour with the fight of a mani
feft light in the body laft named } and a while 
after the other alfo became vifible, but by a 
light very dim. The more luminous of thefo 
bodies I obferved to retain fome light twenty- 
four hours after; and the hitherto recited ex
periment had this peculiar circumftance in. it; 
that the two receivers were un-interruptcdly 
kept exhaufted no lefs than four days, and 
as many nights*.
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to me, when I came to take it, fome feruple; 
but afterwards, upon farther examination, con
cluded it to be the fame ; wherefore I opened 
it in the dark, and upon letting in the air on 
this body, that fhined but faintly ac firft, it 
immediately recovered its long fuppreffed 
light. And having included another piece, 
that was yet more faint than this, when it was 
put into the receiver, I thought fit to try 
at once the experiment hitherto confirmed, 
and the converfe of it. And therefore hav
ing kept this piece alfo three days and three 
nights in the exhaufted glaft, I let in the air 
upon it, and notwithftanding the darknefs of 
the place, nothing of life was thereupon revived. 
But this- being little other than I expefted 
from a body, that Ihined fo faintly, when it 
was put into the receiver, and had been kept 
there fo long, I refolved to exercife my, pati
ence a while as well aS my curiofity, and try, 
whether the appulfe and contaft of the air 
would have thac operation after fome time, 
that it had not at firft} and accordingly, after 
having waited a while, I obferved the filh to 
difclofe a light, which, though but dim, was 
manifeft enough} but having confidered it for 
fome time, I had not leifure to watch, whe
ther it would increafe, or how long ic would 
continue.

I Know not. Sir, whether you are weary 
with reading, but 1 am fure I afrt quite tired 

. with making fo many experiments upon ona 
fubjeft} and therefore I lhall here conclude this 
paper, as foon as 1 have added this confirma-

'Obfervations and trials about the Refemblances and R)if^ 
ferences between a Burning Coal and Shining 
Wood.

Firft Printed in the Philofophical TranfaElions^ N ® XXXII. p. 6o 5 • 
For February 10. i66r.

T
HES E particulars were already in our 
hands, when the publifhed tbe experi- 
menls made 6n Jhining wood and fijh, 

in the laft Papers, imparted then by tbe fame 
noble author, that thofe were; but tvanted then 
room enott^ftji^ contain thefe, tvhicb nota follotv, 

^t in a letter from Oxford, toiz.
E r ^ir, feeing the want of fhining

'VtvJ t ‘ h me ever fince I fent you the 
. -jj^ysfn^tXperiments from making any new 

* ones on that fubjeft, I fhall, by way of amends, 
fubjoin fome of the obfervations, that I hereto
fore intimated to you, I had made of the refem
blances and differences between a fire coal and 
a piece of fhining Wood} in perufing of which 
you will eafily difcern, that to thofe particu
lars, which my memory and the former ob
fervations, I had noted down about light and 
luminous bodies, had fuggefted to me, 1 have

I

added fome, that have been afforded me by 
thofe late trials, made in my engine, whereof I 
fent you an account

Risxmblances.
Th® things, wherein I obferved a piece of 

wood and a burning coal to agree or refemble 
each other, are principally thefe five.

I. Poth of them are luminaries, that is,pive 
light, as having it (if I may fo fpeak}rtfiding 
in them} and not like looking-glaffes or white bo
dies, which are confpicuous only by the incident 
beams' of tbe fun, or fame other luminous body, 
which they refleSb.

This is evident, becaufe both Ihining wood 
and a burning coal, Ihine the more vividly, 
by how much the place, wherein they are put, 
is made the darker by the careful exclufion of 
the adventitious light. It is true, that the 

moon
* What method the noble author of thefe experiments* ufed la keeping out tbe air tor fb long a tiin^ wifi 

probably be made known ere long by himfclf.

    
 



^ Burning Coal ^^WSHrNUsro Wood. 563
diatcly deftroy all the light of the wood, that 
was immerfed in it j and having put a little of 
that liquor with my finger upon a part of the 
whole piece of wood, that Ihone very vigo- 
roully, it quickly did, as it were, quench the 
coal, as far as che liquor reached} nor did it in a 
pretty while regain its luminoufnefs: (which 
whether it recovered at all, I know not; for 
this trial being made upon my bed, I fell afleep, 
before I had waited long enough to finilh tlie 
obfervation.)

5, As a quick coal is not to be txtinguijhsd 
by the, coldnefs of the air^ -when that is greater 
than ordinary^ fo neither is a piece ef fhining 
wood to be deprived ef its light by the fame 
quality of air.

As much of this obfervation, as concerns 
tlie coal, will be readily granted ; and for proof 
of the other part of it, I could relate to you 
more trials than one, but that I fuppofe, one 
may fuffice, circumftanced like that, which I 
lhall now relate.

I Took a fmall piece of Ihining wood, and 
put it into a flender glafs-pipe, fealed at one 
end, and open at the other, and placed this 
pipe in a glafs veffel, where I caufed to be put 
a ftrongly frigorifick mixture of ice and fait; 
and having kept it there full as long, as I 
thought would be requifite to freeze an aque
ous body, I afterwards took it out, and perceiv
ed not any fenfible diminution of its light. 
But to be fure, the frigorifick mixture ffiould 
not deceive me, I had placed by this pipe ano
ther, almoft filled with water, which I found 
to be turned into ice; and though I fuffered 
the wood to remain, a pretty while after, ex
pofed to fo intenfe a cold^ yet when I took it 
out, it continued Ihining, and, if I much mif- 
takc not, it ceafed not to do fo, when J looked 
on it, twenty-four hours after. But though 
the light of Ihining fiffi be ufually (as far as 
I have obferved) more vigorous and durable, 
than that of Ihining wood; yet I cannot fay, 
thac it will hold out againft cold fo well, as the 
other. For, having ordered one of my fervants 
to cut off a good large piece of the luminous 
whiting, and bury it in ice and felt. When 
I called for it in lefe than half an hour after, 
I found it much ftiffned by the cold, and to 
have no light, that 1 could difcern in a place 
dark enough. And for fear, that this effect 
may have proceeded not barely from the ope
ration of the cold, but allo from fhat of the 
fait, (for which fufpicion you would fi|e Jta- 
fon enough, if I could fficw you Jy trials 
about Ihining fiffi) I caufed another time a 
piece of whiting to be put in a pipe of 
glafs fealed at one end, and having feen it 
Ihine there, I' looked irpon it again, after it 
had ftayed but a quarter of an hour, by my 
eftimate, in a frigorifick mixture, which the 
glals kept from touching the fiffi j and yet 
neither I, nor a youth, that I imployed to 
look on it, could perceive in a dark places 
that it retained any light; which whether 
the cold had deprived if of by that great 

change

moon and Venus appear brighceft at or about 
midnight, and yet have but a borrowed light; 
but tlie difference between thofe planets and the 
bodies we treat of, in reference to the difficul
ty we are confidering, is obvious enough. For, 
though the beholder’s eye, that looks upon thofe 
ftars, be advantaged by being in the dark, 
which‘enlarges the pupil of the eye, yet the 
objeft it felf is freely expofed to the beams of 
the fun i which, if they were intercepted, thofe 
planets would quickly be darkened, as experi
ence manifefts in eeJipfes.

2. Both fhining vjoed and a burning coal need 
lhe pre fence of the air, and are too of fuch a 
denfity, to make them continue fhining.

This has been proved as to a coal, by what 
I long fince publilhed in my Bhyfico-mechani- 
cal Experiments, where I relate, how quickly a 
coal would be extinguiffied upon the with
drawing the air from about it : and as to ffiin- 
ing wood, the experiments I lately fent you, 
make it needlefs for me to add any other proof 
of the requifitencfs, not only of air, but of air 
of fuch a thicknefs, to make its light continue. 
How far this is applicable to flame, it is not 
neceffary here to determine; though when I 
have the fatisfaftion of feeing you again, I may 
tell you Ibmething about that queftion, which 
perhaps you do not expeft.

3. Both fhining wood and a burning coal, hair
ing been deprived for a time of their light, by 
the with-arawing of tbe contiguous air, may 
prefently reccruer it by letting in frefh air upon 
them.

The former part of this particular trials 
have often Ihown yon to be true, when kindled 
Coals, that feem to be extinguiffied in our ex
haufted receivers, were prefently revived, when 
the air was reftored to them; and the latter 
part is abundantly manifeft by the experiments, 
to which this paper is an appendance.

4. Both a quick coal and fhining wood will be 
eafily quenched by water and many other liquors.

The truth of this, as to coals, is too obvious 
to need a proof; and therefore I lhall confirm 
ic only as to wood. For which purpofe you 
may be pleafed to take the following tranfcript 
ef fome of my notes about light.

I Took a piece of Ihining wood, and having 
wetted it with a little common water in a 
clear glals, it prefently loft all its light*.

The like experiment I tried with ftrong 
fpirit of fait, and alfo with weak fpirit of fal 
armoflac; but in both the light did, upon the 
wood’s imbibing of the liquor, prefently dif
appear.

And left you ffiould think, that in the words, 
many other liquors, 1 intended not to comprife 
any, that confift of foft and unftuous parts, or 
that are highly inflammable, I ffiall fubjoin a 
couple of notes, that I find next to thofe juft 
now tranfcribed.

I Made the like trial with reftified oil of 
turpentine, with a not unlike fuccefs. The 
lame experiment I tried more than once with 
high reftified fpirit of wine, which did imtne-

• From hence you will eafily gather the reafon, why, when I lately toM yon of iht trial, I made with 3 piece of 
Ihining filh under water in the un-exhaufled receiver, I did not propole to have the like V'Utl Rude with fhinkig 
wood and water, but for this fi^oor fabftituted mercury.

    
 



564 Obfervations about the Differences between 
change of texture, that the congelation of the 
aqueous juice of the fifh (which I have fe
veral times obferved to be luminous) may be 
fuppofed to have made in the body invaded 
by it; or whether the effect depend more 
principally on fome other caufe, I fhall not 
now examine.

Differences.
1. The firft difference I obferved betwixt a 

live coal and fhining wood, is, that whereas the 
light of the former is readily extinguifhable by 
comprffon (as is obvious in the ■prablice of fud
denly extinguijhing a piece of coal by treading 
upon it) I could not find, that fuch a compref
fion, as I could conveniently give, without lof
ing fight of its operation, would put out or 
much injure the light even of fmall fragments 
of fhining wood: one of my trials about which 
I find thus fet down among my notes about 
light.

I Took, a piece of Ihining wood, and hav
ing preffed it between two pieces of clear glafs 
(whereof the one was pretty flat, and the other 
convex) fo that I could clearly fee the wood 
through the glafs, I could not perceive, that 
the compreffion, though it fometimes broke 
the wood into feveral fragments, did either 
deftroy or confiderably alter the light.

This experiment I repeated, with the fame 
fuccefs. But what a ftronger or more lafting 
compreffion may do in this cafe, I had not 
opportunity to try.

2. The next unlikenefs to be taken notice of 
betwixt rotten wood and a kindled coal, is, that 
the latter will in very few minutes be totally 
extinguifhed by the with-drawing of the air ; 
whereas a piece of faining wood, being eclipfed 
by the abfence of the air, and keptfo for a time, 
will immediately recover its light, if the air be 
let in upon it again within half an hour after 
it was firft with-drawn.

The former part of this obfervation is ea
fily proved by the experiments, that have been 
often made upon quick coals in the pneuma
tical engine ; and the truth of the latter part 
appears by an experiment about fhining wood 
made by us in Oblober laft. Neither is it un
probable, that if I had had the conveniency to 
try it, I fhould have found, that a piece of 
fhining wood deprived of its light by the re
moval of the ambient air, would retain a 

recover it upon the return of the 
for half an hour, (which is all that 
d) but for half a day, and per- 
r time.

difference to be mentioned is, that 
a live coal being put into a fmall clofe glafs, will 
not continue to burn for very many minutes, but a 
piece of fhining wood will continue to fhine for 
fome whole days.

The firft part of theaffertion I know you 
will readily grant; and the rather, becaufe it 
contains matter of fadt, without at all determin
ing, whether the coals not continuing to burn, 
proceeds from its being, as it were, ftifled by 
its own fmoak and exhalations, (which can 
have no vent in a fmall clofe glafs) or from 
the want of frelh air, or from any particular

caufe, which I muft not here debate ; though 
I have fometimes made experiments fomewhat 
odd, to facilitate that enquiry. The other part 
of our obfervation may be eafily made out by 
what I tried upon fhining wood, fealed up 
hermetically in very fmall glaffes, whfre the 
wood did for feveral days (though I remem
ber not precifely how many) retain its light.

4. A fourth difference may be this •, that, 
whereas a coal, as it burns, fends forth ftore 
of fmoke or exhalations, luminous wood does not 
A

5. A fifth, flowing from the former, is, that, 
whereas a coal in fhining waftes it felf at a 
great rate, fhining wood does not.

These two unlikeneffes I mention together, 
not only becaufe of their affinity, but becaufe 
what concerns the coal in both, will need no 
proof; and as for what concerns rotten wood. 
It may be verified by an obfervation, that, I 
find by my notes, I made in a piece of it 
hermetically fealed up in a fmall clear glafs ; 
where, after it had continued luminous Ibme 
days, I looked on it in the day-time to per
ceive, if any ftore of fpirits or other fteams 
had, during all that While, exhaled from the 
wood ; but could not find any on the infide 
of the glafs, fave that in one place there appear
ed a kind of a dew, but confifting of fuch ve
ry fmall drops (if at leaft their fize were not 
below that name) that a multitude of them 
would go to the making up of one ordinary 
drop. But in pieces of Ihining fifh I found 
the cafe much otherwife, as was to be ex- 
pebted.

6. The laft difference I fhall take notice of 
betwixt the bodies hitherto compared, is, that a 
quick coal is actually and vehemently hot; where
as I have not obferved fhining wood to be fo much 
as fenfibly lukewarm.

What is faid of the coal’s heat being as 
manifeft as its light, I fliall need only to make 
out, what relates to the fhining wood. To 
affift me wherein, I meet among my notes 
that, whofe tranfeript I lhall fubjoin, when I 
have premifed, that (if my memory do not 
deceive me) the piece of wood to be mentioned 
was one, that flione fo vividly, that waking 
in the night fome hours before I tried it, and 
perceiving, as it lay near me on the bed, how 
luminous it was, I was invited to reach out 

. to a place near the bed’s-head, where there 
ftood feveral books, and laying the^vood 

: on that, which came to hand, I coiW dif
cern by the liglit of it, that the book was an 
Hebrew bible, and that of the page I lighted 
on, the wrong end was turned upwards : to 
which intimation having added, that the little 
glafs inftrument, mentioned in the note, is fuch 
an one, as you may find defcribed in my preli
minaries to the hiftory of cold, fave that part 
of this was a little bending inward at the bafis, 
that it may fometimes ftand by it felf, and fome
times receive a fmall body into the dimple at 
its bafis: having, I fay, premifed this, and, thac 
as fhining wood did not feel at all warm to 
me, fo I alfo found Ihining fifh palpably cold, 
I fhall conclude your trouble with the pre
mifed note, which fpeaks thus;I (I
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