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At a Meeting of the Council of the ROYAL 
SOCIETY, Feb. 22. 168S 

DR. Grew having read feveral Lectures of the Ana- 

tomy of Plants, fome whereof have been already 
printed at divers times, and fome are not printed 5 with 
feveral other Lettures of their Colours, Odours Tafts, and 
Salts 5 as alfo of the Solution of Salts in Water 3 and 
of Mixture 3 all of them to the fatisfattion of the faid 
Society: It is therefore Ordered, That He be defired, to 
caufe them to printed together in one Volume. 

£hr. Wren P.R.S. 
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TO HIS MOST 

Sacred Majefty 

CHARLES II 
King of G reat Britain, 6c c. 

May it pleafe Your Majefty, 

Width 

HTf' |J|| 
H E Dedication of one Part of the 

following Anatomy having been 

very gracioufly received by Tour 

Majejly: I am now emboldened mojl 

humbly to yrefent the Whole into 

Your Royal Hands. 
By which Tour <£Xfajes{y will find, That there 

are Terr* Incognita: in Philofophy, as well as 

Geography. And for fio much, as lief here, it 

comes to ]>afs, I lyaow not how, even in this Inqui- 

fitive Age, That I am the firfi, who have given a 

Map ofi the Country. 
Tour 



The Epiftle Dedicatory. 

Tour Majefly will here fee, That there are thofe 

things' within a Plant, little lefs admirable, than 

within an Animal. That a Plant, as well as an 

Animal, is compofed of feveral Organical Parts; 

fome whereof may be called its Bowels. That eve- 

\ *y Plant hath Bowels of divers fynds, conteining 

divers kinds of Liquors. 7 hat even a Plane lives 

partly upon Aer j for the reception whereof, it hath 

thofe Parts which are anfwerable to Lungs. So that 

a Plant is, as it were, an Animal in Quires • as an 

Animal is a Plant, or rather fever al Plants bound up 

into one Volume. 

Again, that all the faid Organs, Bowels, or other 

Parts, are as artif dally made * and for their Place 

and Number, as pun&ually fet together • as all the 

Mathematick Lines of a Flower or Face. That 

the Staple of the Stuff is fo exquifitely fine, that 

no Silk-worm is able to draw any thing near fo fmall 

a Thred. So that one who wallas about with the 

meaneft Stick, holds a Piece of Natures Handicraft, 

which far Jurpajfes the mold elaborate Woof or 

Needle-Work in the World. 

That by all the/e Means, the Afcent of the Sap? 

the Diftribution of the Aer, the Confe&ion of fe¬ 

ver al forts of Liquors, as LymphaV, Milks, Oyls, 

Balfames; with other parts of Vegetation, are all 

contrived and brought about in a Mechanical way. 

In 
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In fern, Tour ^ATajeJly will find, that we are come 

cifhore into a new World, whereof we fee no end. 

It may he, that feme will fay, into another Utopia. 

Yet not I, hut Nature fpeaf^eth thefe things: the only 

true Pallas, wherewith it is treafenahle for the mosl 

courioufy handed Arachne to compare. In wbcfe 

Name, I, the nteaneft of her Pupils, do in all humi¬ 

lity craveYour Majesties Gracious Patronage Where¬ 

of 1 cannot doubt, fence Your MajeTly hath been plea- 

Jed to be the Founder, and to Jlyle Your Self the Pa¬ 

tron of that Society, of which I have the honour to 

be a Member. Tour Majejly deeming it to he a more 

Noble Defegn, To enlarge the Territories of Know¬ 

ledge, than tbofe of Dominion: and the Highefe Pitch 

of Human Glory, not to rule, in any fort, over many j 

but to be a Good Prince over Wife SVLen. 1$ am 

Your Ma/efties 

moft humble 

and 

moft obedient 

Subject 

NEHEMf AH CJREW. 
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THE 

PREFACE- 
T is a Politick or Civil Virtue in every 
prudent mans Eye, To fet himfelf. an 
example, in what he doth, unto others. 
And in fo doing, he looks upon him¬ 
felf as accountable, in fome fort, to all 
Men. To thofe therefore, who may 

either exprefly, or tacitly, expedt the Reafons, upon 
which I firft undertook the Anatomy of Plants, and al* 
fo made the after-progrefs therein 3 I fhall fumme them 

up as follows. 

The firft occafion of directing my Thoughts this 
way, was in the Tear \66\-, upon reading fome, of 
the many and curious Inventions of Learned Men, in 
the Bodies of Animals. Lor confidering, that both 
of them came at firft out of the fame Hand 3 and 
were therefore the Contrivances of the fame Wifdom: 
I thence fully affured my felf, that it could not be a 
vain Defign 3 to feck it in both. And being then new¬ 
ly furnilhed with a good ftock of Seeds, in order to 
raile a Nurfery of Plants 3 I refolved, befides what I 
firft aimed at, to make the utmoft life of them for 
that purpofe: that fo I might put fomewhat upon that 
fide the Leaf which the beft Botanicky had left bare 
and empty. And in which, notwithftanding fome o- 
ther Learned Men had infertedTomewhat of this na¬ 
ture 3 as Dr. Highmore in his Book, of Generation, Dr. 
Sbarrock. of the Propagation of Plants, and Mr. Hook. 
in his Micrography: yet but collaterally, and whithout 
(hewing any purpofe of managing this Part of Na¬ 
tural Hifiory. And although it feemed at firft an Ob» 

a jedfion 
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je&ion m my way. That the firft projectors feldome 
bring their bufinefs to any good end : yet I alfo knew, 
That if Aden fhould ftav for an Example in every thing 3 
nothing extraordinary would ever be done. 

But notwithftanding the reafonablenefs of the De- 
fign 3 yet I did not forget, that, in refpeCt of the 
Undertaker, there might be Impar congrejfm. And there¬ 
fore, before I had ventured very far, in the Year 1668, 
I imparted it to my Brother-in-Law, the Learned Dr. 
Henry Samp (on, now Fellow of the C oiledge of Phyfi- 

cians in London. Who not only very well liked the 
fame 3 but alfo excited me to a vigorous and accurate 
profecution of it. Which he did, partly, by mentioning 
a very pertinent paffage of Dr. Glijfon, in the Preface to 

(a) Ch.i. his Book de Hep ate, (a) which I had not then read. 

Plant# quoque in hunc cenfum (fc. Anatomicum) veniunt 5 
varia enim Partium texturf & difjerentiis conftant: isr pro- 

culdubio, ex acurata earundem dijfeftione, utiles valde obfer- 
vationes nobis exurgerent: praejlaretque in illis ( inferioris 
licet ordinis 'J rebus examinandis operam impendere, quam in 

tranfcribendis ut f#pe fit,aliorum laboribus, inutiliter #tatem 
tranfigere. Quippe hoc paclo, ignavarum apum more, aliena 

duntaxat alvearia expilamuspiihilque bono publico adjicimus. 

After I had fini/hed the Firft Book, that I might know 
the fenfe alfo of other Learned Men, whether the ffeps 
Iliad already taken, would warrant me to proceed any 
further: I put fome part of it into the fame Hand3 
who, in the Year 1670, communicated the fame to 
Mr. Oldenburge , then Secretary to the Royal Society: 

and after he had read it over, it was, upon his motion, de¬ 
livered to that excellent Perfon Dr. John Wilkins then 
Bifhop of Chefter 5 who produced it at a Meeting of the 
Royal Society, and defired?they might fee the reft. Which, 
or the greateft part, being alfo prefented to them,the Right 
Honourable the Lord Vicount Brouncker, then Prefident 
of the Royal Society, was pleafed to perufe the fame. 
Prefcntly, after which, at a Meeting of the Council 

of 
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of the faid Society, the following Order was made, 
and entred in their Council-Book with this Date, and 
in thefe words : 

itAday 11th 1671. 

Then was Licenfed XV.Nehemjah Grew9/ 

dBoof^, Entituled, The Anatomy of Vegeta- 
bles begun; together with an account of Vege¬ 
tation grounded thereupon. And Ordered to be 

Printed by the Printer to the Royal Society. 

Hereupon, I was obliged to fend the Book to the 
Prefs. And upon the yth of November following in 
the fame Year 1671, when it was near being printed, 
my Lord Brouncher figned the forementioned Order: the 
Printer, whofe Name was to be inferted therein, not 
having received his Diploma till that time. 

* 

The Book being quickly after printed off1*, I or¬ 
dered it to be Prefented to the Royal Society ; which 
was accordingly done at one of their Meetings Decem¬ 
ber 7, 1671. And alfo to be Pent to the Biihop of 
Chefter; who was pleafed to fignifie his acceptance there¬ 
of by a Letter dated at Chefter, December 26th 1671, 
now filed amongft others in the Cuftody ot the Royal 
Society: part whereof, in regard it relates to matter of 
Fadt, I lhall here recite, 

Sir, 

I did yejlerchy receive your Boo\; and am very 

jenfible of the Honour you have done me in the De¬ 

dication of it. Tou %vas very happy in the choice 

a 2 of 
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of this Subject to write upon', one of the mofl No¬ 

ble and the mojl Copious farts 0/PhiIofophy; and 
fuch an one, as hath hitherto lain uncultivated. And 
you have been very fuccefsful in your firtt Attempt 

about it, in fo many remarkable Objervations and 
t'Difcoveries, as you have made already. I could 

heartily wifh, that you would Hill apply your felf 

to this kind of Enquiries. Ton will find that Ad- 
ditionals will come in more copioufly and eafily. And 

it is not fit, that any one (hould, by his Super- 

fir uBions, carry away the praife from him, who was 

the firtt Inventor, and who laid the Foundations, 

wherein the greatett difficulty doth confitt, See. 

Having thus fubmitted my felf to the Judgment of 
many Learned Men 5 I faw that my Journey muft not 
here end. So that, like one who is got into a Wood, I 
thought I might as fairly find my way out, by going 
on, as by making a retreat. Whereupon, I began to 
draw uj> a Scheme of the whole Defign. 

While I was doing this, I received news from Lon¬ 

don, that the fame day, December 7. 1671, in which 
my Book, then printed, was prefented to the Royal So¬ 

ciety : there was alfo prefented a Manufcrfpt (with¬ 
out Figures) from Seignior Malpighi, upon the fame 
Subject, dated at Bononia, November, ift 1671. the 
fame, which Mr. Oldenburge, when it came to be prin¬ 
ted, calleth his Idea. And of this, entry was made in 
their Journal Book. So that the Royal Society having now 
a Profpedt of the good fervice of an Ancient Member, 

and one, who had highly merited by his Works then 
extant 3 from thence forward, I looked upon my felf to 
be excufed. 

But foon after, receiving another Letter from the 
Bifhop of Chefter, dated at London, Febr. 18. 1672. I 

found 



The Preface* 

found the matter otherwifej and that the Society were 
pleafed to engage me to proceed. Whereof entry was 
made by the Secretary in their Journal Book, at one 
of their Meetings, April, 18. 1672, inthefe words; 

The Society was made acquainted with one 

particular lately paffed in the Council; fc. That 

the Biftoop of Chefter had there propofed Dr. 
Grew to he a Curator to the Royal Society 
for the Anatomy of Plants: and that the 
Council had approved of that Propofal. ZJpon 

whichy it was Ordered, That the Thanks of 

the Society be returned to the Lord Bijhopof 

Chefter, for this Propofal, and to the Coun¬ 

cil for their Approbation of the fame. 

This they might be induced to do3 upon confidering* 
that it would be no difadvantage to the credit of thole 
matters, which were fo new and ftrange, to be Offered 
to the World from a double Authority. For one, al¬ 
though he may have no mind to deceive 3 yet is it more 
likely for one, than for two, to be deceived. Likewife* 
that the fame Subjed, being profecuted by two Hands, 
would be the more illuftrated by the different Examples 
produced by both. And that, as in other matters, fo 
here, the defeds of both, would mutually be fup- 

plyed. 

Whether for thefe, or other Reafons alfo, they were 
pleafed to pafs the forementioned Order 3 that being 
done, it had been very ill manners in me, not to have 
anfwered their expedation therein. And therefore re- 
affuming the Defign I had laid by, and having reduced 
it to fome intelligible Idea, it was fubmitted to the Cen- 
fure of the Royal Society: and it was thereupon ordered 

it fhould be printed. 
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Not long after, I received a Curious and Learned 
Book from Monf. Dodart, Archiater to the Prince of 
Cmde, and Fellow of the Royal Acadeviy at Vans 5 in per- 
fuance of whofe Order, it was by him compofed and 
publilhed. Which being a Defign of a like Import, 
I was glad to fee ltfo far juftify d by that Illuftrious So- 
ciety, as well as by our own. 

In this Idea, one principal Thing I infill upon, for 
a Philofophical Hiftory of Plants, is Anatomy. And, agree¬ 
ing to the Method therein propofed, all the Obfervations 
conteined in the Fir ft Book, except one or two, were made 
with the Naked Eye. To the end, I might firft give a 
proof, How far it was potfible for us to go, without the 
help of Glajfes: which many Ingenious Men want 5 
and more, the patience to manage them. For the Truth 
ofthefe Obfervations, Seignior Malpighi, having pro¬ 
cured my Book to be tranflated into Latin for his 
private ufe, fpeaks his own fenfe, in fome of his Letters 
to Mr. Oldenburge, printed at the end of his Anatomy of 
Plants. And fome of them, have fince been confirmed, 
both by our Learned Country-men Dr. Wallis, and 
Mr. lifter 5 and by the Ingenious Mr. Lewenhoeck.> a- 
broad. 

Having thus begun with the bare Eye 31 next proceeded 
to the ufe of the Microfcope. And the Obfervations 
thereby made, firft on Roots, and afterwards on Trunks 
and Branches, together with the Figures, were all exhi¬ 
bited to the Royal Society at feveral times from May 15. 
1672. to April 2.16743 being the Materials for the Se¬ 
cond and Third Parts: and hereof Memorials were m- 
ferted in their Journal Books. 

After this, the Royal Society received from Seignior 
Malpighi his Second Part of the Anatomy of Plants, toge¬ 
ther with the Figures therein deferibed, and his Letters to 
their Secretary, dated at Bononia Aug. 20th of the fame year 
1674. when, and not before, he gave leave that the two 
faid Parts fhould be printed. 

So 
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So foon as I had finifhed the Second and Third Tarts, I 
proceeded to the Laft, fc. of Leaves, Flowers, Fruits and 
Seeds: and thofe Things I met with, more remarqua- 
ble, were prefented to the Paid Society in the Years 1676 

6c 1677. And the publifhing of the former Parts fuc- 
ceffively, as well as of all together, hath been done in 
purfuance of their feveral Orders for the fame. 

Having concluded the Hiftory of Perfeff Plants 3 I in¬ 
tended to have fubjoyned the Description of thofe which 
are Imperfeff. Asalfo of Parafitical, Marine, and Sen- 

fitive Plants. Aud laftly, a view of the chief Particu¬ 
lars, wherein the Mechanifme of a Plants is different from 
that of an Animal. But thefe things I leave to fome 
other Hand. 

The Fir ft Boo/^, a little after it came forth 5 was 
tranflated into the French Tongue, by Monf Le Vajfeur 
an Ingenious Gentleman in Paris 3 elegantly, and in the 
Judgment of thofe who are well skilled in that Lan¬ 

guage, with much exadtnefs, as to the fenfe. He ha¬ 
ving taken fpecial care, to have all the difficulties of 
our own, by Me, cleared to him. And in a late Book 
Entituled, Philofophia vetus nova printed at Noriberg 
1682. the Learned Author feems to have made ufe of this 
Tranflation, for all that he hath taken notice of in that 
my Fir ft Book. 

By the Ingenious Collectors of the German Epheme- 

rides, both my Fir ft. Second, and Third Books, are all 
publilhed in Latine. But their unskilful Interpreter doth 
often fail of the Grammatical Senfe. Whofe Errors, ma¬ 
ny of them very grofs, I defire may be imputed neither 
to them, nor to my felf. 

Befides thefe, the Second Letture of Mixture is alfo 
tranflated into French, by Monf. Mefmin a Learned 
Phyfician in Paris: whofe Verfion is very well approved 
bv thofe who are competent Judges hereof. 

J This* 
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This, and the reft which follow, are placed, not in the 
order of Time $ but more according to their Nature or 
Relation one to another. All of them intended as a 
Commentary upon fome particulars mentioned, either 
in the Fir ft Letture, or in the Idea. 

In the Plates, for the clearer conception of the Part 
defcribed, I have reprefented it, generally, as entire, as its 
being magnified to fome good degree, would bear. 
So, for inftance, not the Barque, Wood, or Pith of a Root 
or Tree, by it felf 3 but at leaft, fome portion of all three 
together: Whereby, both their Texture, and alfo their 
Relation one to another, and the Fabric4 of the whole, 
may be obferved at one View. Yet have I not every 
where magnify’d the Part to the fame degree 3 but more 
or lefs, as was neceflary to reprefent what is fpoken of it. 
And very highly, only in fome few Examples, as in 
Tab. 40. which may fuffice to illuftrate the reft. Some of 
the Plates, efpecially thofe which I did not draw to the 
Engravers hand, are a little hard and ftiff: but they are all 
well enough done, to reprefent what they intend. 

THE 
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PLANTS- 
F VV E take an account of the 1degrees whereunto 
the Knowledge of Vegetables is Advanced, it ap- 
peareth, That befides the great Varieties, which 
the Succefiful Airts of Florijls, or Tranfplantations 
from one Climate to another, have produced y we 
have very many Species brought to light, efpecially 
Natives of the Indies, which the Ancients, for any 

thing that appears in their Writings now extant, were ignorant of. 
In which particular Clujivs, Columna, Bauhinus, Koccone, and others, 
have performed much. With all, That their Defcriptions (of all Parts 
above ground) their Places andSeafons, are with good diligence and 
precifenefs fet before us. Like wife their Order and Kindred: for the 
adjufting whereof our Learned Countryman Mr. Raj, and Dr. Morri- 
fon, have both taken very laudable pains. As alfo the ordering of 
them with refpett to their Alimental and Mechanic^ Ufes $ for which, 
amongft others, Mr. Evelyn and Dr, Beal have deferved many thanks, 
and great praife. We are alio informed, of the Natures and infallible 
Faculties of many of them. Whereunto fo many as have affifted, have 
much obliged their Pofierity, 

2. §. By 
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2. s. By due RefleSion upon what hath been Performed 5 it alfo 

appears, what is left Imperfect, and what Undone. For the I irtues o 
mod Plants, are with much uncertainty, and too promifiuoujly aferibed 
to them. So that if you turn over an Herbal, you (hall find almoft 
every Herb, to be good for every Difeafe. And of the Virtues of 
many, they are altogether blent. And although, for the finding out, 
and juft appropriation of them, they have left us fome Rules, yet rot 
all The Descriptions likewifeof many, are yet to be perfe&ed 5 eft 
pedally as to their Roots. Thofe who are very curious about the 
other Parts, being yet here too remils. And as for their Figures, it 
were much to be wiftsed, That they were all drawn by one Scale? or, 
at nioft, by Two j one, forTrerjand shrubs? and another for Herbs. 

Many like wife of their Ranks and Affinities, are yet undetermined. 
And a great number of Names, both Englijh and Latinc, not well given. 
So what we call Goats-Rue, is not at all of kin to that Plant, whole 
Generical Name it bears. The like may be faid of IVild-TanJy, Stock? 

ffuly-Flowers, Horje-Radiff, and many more. So allb when we fay 
Bellfc Major, & Minor, as we commonly do, thele Fames would inti¬ 
mate, That the Plants to which they are given, differ (as the great 
double Marigold, doth from the lefs) only in Bulk: whereas, in truth, 
they are two Species of Plants. So we commonly lay. Centaur ium Ma- 
\us Minus, Chelidonium Majus & Minus, and of others in like man¬ 
ner,which yet are diftinft Species,2nd of very different Tribes. But for 
the Reajbn of Vegetation, and the Caufes of all thofe infinite Varieties 

therein oblervable (1 mean lb far as Matter, and the various Affffii- 

ons hereof^ are ioftrumental thereunto) almoft all Men have leemedto 

be unconcerned. 
5. §. That Nothing hereof remaineth further to be known, is a 

Thought not well Calculated. For if we confider how long and gra¬ 
dual a ’journey the Knowledge of Nature is ? and how (hort a Time 
we have to proceed therein ■; as on the one hand, we fhall conclude it 
our eale and profit. To fee how far Others have gone before us. (b 
{hall we beware on the other. That we conceive not unduly of Na¬ 
ture whiift we have a juft value for Thofe, who were but her Difci- 

pks, and ioftrafted by Her. Their Time and Abilities both, being 
{hort to her ? which, as She was firft Defigned by Divine Wifdom 5 
fomay Hervaft Dimenfions beft be adjudged of, in being compared 
Therewith. It will therefore be onr Prudence, not to inlift upon 
the Invidious Queftion, Which of Her Scholars have taken the faireft 
mealure of Her ? but to be well fatisfied, that as yet She hath not 

been Cireumfcribed by Any. _ 
4. §. Nor doth it more behove us to conftder, how much of the 

Nature of Vegetation may lie before us yet unlqiovon ? Than, to be¬ 
lieve, a great part thereof to b q know able. Not concluding from the 
acknowledged, much left fuppoled Infuccelsfulnes, of any Mens Un¬ 
dertakings : but from what may be accounted Poffible,asto the Nature 
of things themfelves 5 and from Divine Providence, by Infinite Ways 
conducing to the knowledge of them. Neither can we determine 
how great a part This may be : Becaule, It is impojjible to Meafure, ^bat 

toe See not. And fince we are moft likely to under-meafure, we {nail 
hereby but intrench our Endeavours, which we are not wont to carry 

beyond the Idea, which we have of our IV)rk. 
J 5.§. And 
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5. §. And how far foever this kind of Knowledge may he attaina¬ 
ble, its being fo far alfo worthy our attainment will be granted. For 
beholding the Many and Elegant Varieties, wherewith a Field or 
Garden is adorned 5 Who would not fay, That it were exceeding plea- 
font to know what we See : and not more delightful, to one who has 
Eyes, to difcernthat all is very fine 5 than to another who hath Reafon, 

to underftand how. This farely were for a Man to take a True In¬ 
ventory of his Goods, andhisbeft way to put a price upon them. Yea 
it feems, that this were not only to be Partaker of Divine Bounty -? 

but alfo, in fome degree, to he Copartner in the Secrets of Divine Art. 

That which were very defireable, unlds we fhould think it imperti¬ 
nent for us to defign the Knowing of That, which God hath once 
thought fit to Do. 

6. §. Ifforthefe, and other Reafons, an inquiry into the Nature 
of Vegetation may be of good Import , It will be requisite to fee, firft 
of all, What may offer it felf to be enquired of 5 or to underftand, 
what our Scope is: That fo doing, we may take our aim the better in 
making, and having made, in applying our Obfervations thereunto. 
Amongft other Inquiries therefore, fuch as thefe deferve to be pro- 
pofed. Firft, by what means it is that a Plants or any Part of incomes 
to Grow, a Seed to put forth a Root and Trunk? and this, all the other 
Parts, to the Seedagtm ■? and all thefe being formed, by continual Nu¬ 
trition ftill to be increased. How the Aliment by which a Plant is 
fed, is duly prepared in its feveral Parts -? which way it is conveyed 

unto them 3 and in what manner it is ajfimilated to their refpe&ive Na¬ 
tures in them all. Whence this Growth and Augmentation, is not 
made of one, but many differing Degrees, unto both extremes of[mail 

and great-? whether the comparifon be made betwixt feveral Plants, or 
the feveral Parts of one. How not only their Sizes, but alfo their 
Shapes are fo exceeding various} as of Roots, in being Thick or Slen¬ 
der, Short or Long, Entire or Parted, Stringed or Ramified, and the 
like: oi Trunks, fome being more Entire, others Branched, others 
Shrub’d: of Leaves, which are Long or Round, Even-edg’d or Ef- 
callop’d, and many other ways different, yet always Flat: and fo for 
the other Parts. Then to inquire, What fhould be the reafon of their 
various Motions ■? that the Root fhould defeend-? that its defeent fhould 
fometimes be perpendicular, fometimes more level: That the Trunl^doCa 

afeend ? and that the afeent thereof, as to the fpace of Time wherein 
it is made, is of different meafures: and of divers other Motions, as 
they are obfervable in the Roots, Trunks, and other Parts of Plants. 

Whence again, thefe Motions have their Different, and Stated Terms 5, 
that Plants have their fet and peculiar Seafons for their Spring or 
Birth, for their Full Growth, and for their Teeming -? and the like. 
Further, what may be the Caufes as of the Seafons of their Growth -? 
fo of the Periods of then Lives? fome being Annual, others Biennial, 

others Perennial ? fome Perennial both as to their Roots and Trunks ? 

and fome as to their Roots only. Then, as they pafs through thefe fe¬ 
veral Seafons of their Lives, in what manner their convenient feeding, 

houpng, cloathing or protection otherwife, is contrived } wherein, in this 
kind and harmonious Oeconomy, one Part, may be officious to another, 
for the prefervation of the health and life of the whole. And laftly", 
what care is taken, .not only for themfelves, but for their Pofferity? in 
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what manner the Seed is prepared, formed and fitted for Propagation: 
and this being of fo great concernment, how fometimes the other Parts 

alfo, as Roots, in putting forth Trunks 3 Trunks inputting forth Roots 3 
yea in turning oftentimes into Roots themfelves 3 whereof, in the Se¬ 

cond Bookof the Anatomy of Plants, I fiiallgivefome inftances. With 

other Heads of Inquiry of this kind. 
7. 55. Nor are the Natures, Faculties, and Contents of Vegetables 

left various, or a particular Infpe&ion hereinto, of lefs concernment. 
For fince All, or Moft,feem to grow in the fame manner, with one Sun, 

one Rain,indifferently well upon one Soil, and, to outward appearance, 
to have the fame Common Parts 3 it may be asked, How it comes to pals, 
that their Liquors, or other Contained Parts, are of fuch different 
Kinds $ one being Watry, another Winy, a third Oily, a fourth Mil¬ 

ky and the like. Horv alfo there is fuch a variety in their Senfible 

Qualities, as their Colours, Taftes, and Smells 3 what thofe Materials 

are, which are neceffary to the Being of thele Qualities 3 and thofe 
Formalities, wherein their Ejfence doth confift, as what it is that makes 
a Plant, or Flower, to be white or red3 fragrant or fetid 3 bitter or fweet 3 
or to be of any other Colour,Smell, or TaJle. In like manner, their Fa¬ 

culties and Powers, what that is, or thofe things are, by which they 
are conftituted3 as whence one becomes Purgative, another l onntory, 

a third Diaphoretick, &c, Thefe, I fay, with many other particular 
Inquiries depending hereupon 3 as they cannot but much oblige the 
Reafon of Man to be obfequious to them , fo by bringing in,at leaf!, 
fome fatisfaftion, will no lefs reward it. Efpecially, if it be withal 
confidered, that befides our fatisfaftion as to the Nature of Vegetation3 
fome further Light, to divers other parts of Knowledge, may likewife 

hence arife. 
8. §. For fince the prefent Defign will ingage us, to an accurate 

and multifarious Obfervation of Plants h we may hereby be enabled 
to range and fort them with more certainty , according to the Degrees 
of their Affinity. And all Exoticks, Plants or Parts of Plants, may 
probably oe reduced to fome fuch Domefticks, unto which they may 
bear the beft Refemblance. Again, it may frequently conduft our 
minds to the confideration of the State of Animals 3 as whether there 
are not divers material Agreements betwixt them both 5 and what 
they are. Wherein alfo they may confiderably differ, and what thofe 
things are which are more eflential to their diftinguifhment. And be¬ 
fides, not only to compare what is already known of both 5 but alfo, 
by what may be obferved in the one, to foggeft and facilitate the finding 
out of what may yet be unobferved in the other. So alfo the confide¬ 
ration of the Colours, Smells and Taftes of Vegetables, may conduce to 
the Knowledge of the fame Qualities in General or of what it is, that 
conftitutes them fuch, in any other Body : not as they are actually re¬ 
ceived by Senfe 3 but fo far, as fuch Materials or external Circumftan- 

ces, are requifite to their becoming the Adequate ObjeBs thereof. It 
mdy lead us alfo to inquire into further Ways of Cultivation, with re- 
fpett to the whole Plant, or to the Flower, Fruit, or other Part: 
To amend themas to their Sizes, Colours, Taftes, Fruitfulneft, or other- 
wife: To think of other Ways of Propagation 3 or to apply thofe al¬ 
ready known to other Plants than hath been ufed. Likewife the Know¬ 
ledge of their Mechanical \Kks may hereby be enlarged 3 bothastothe 

< 
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Reafon of their ule, in fuch particular Trades and Manufactures, al¬ 
ready known 3 and the dilcovery of other ufes yet unknown. As alfo 
their Aliment al, with refpeCt both to Meats and Drinks 3 the prepara¬ 
tion of fome, and the finding out of others. But efpecially theirMe- 
dicinal 3 fome Plants which have hitherto been negle&ed, may be ap¬ 
plied to ufe 3 the Perverted ufes of fome, and the Confufcd ules of 
others, may be re&ified. What may beff correCt their Malignancies, 

or inforce their Virtues 3 When needful to add the preparations of Art 

to That of Nature 3 How to Enlarge thole of Art, and ReCHfie thole 
which are indeed Inartificial, may hereby be better conjectured. The 
knowledge of a\\ which, that we may know how far it is nccefiible, 
and what probable Approaches may be made towards it 3 thole leve- 
ral Means I have thought of, and fuppole necefifary thereunto,are next 

to be propofed. 
9. Reflecting then upon the prefent Defign, and feeing this to 

lie wide 3 we (hall, in the firft place, conclude the Means attending 
thereon, (hould do fo likewife. Wherefore, although fome may pre¬ 
lent themfelves unto us as more promifing^ yet let us fuppole what 
feveral Perfons, were they hereunto engaged, each according to his 
Senfe and Genius, would poliibly make choice of. Believing, that 
although Confidering Men may vary, in the approval of their own 
Senfe and Notion 3 yet not always mearly, becaufe it is their own 3 
but becaufe each, may probably fee fomewhat more in his own, than 
others do. Wherefore it will be our fureft Logick to conclude, Not 
becaufe no Mean may be approved by all Men, that all Means fiiould 
be rejected 3 but rather, becaufe each may be approved by fome,that 
therefore, all be made choice of. And thefe, I think, may be compre¬ 
hended under Five General Heads of Enquiry. Firft, Of thole Things, 
which are of more External Confideration about Plants, as their Fi¬ 

gures, &c. Secondly, Of their Compounding Parts, as Vqjjels, &c. 

Thirdly, Of their Liquors, and other Contents. Fourthly, Of their. 
Principles, as Salts.&c. Fifthly, Of their Alin/ait, as W,ater, and other 

Means of Growth. 
10. f. AN D FIRST of all, whatever is of more External Con- The Firft 

fideration, as the Figures, Proportions, Motions, Seafons, Situations of General 
Vegetables’ and of their feveral Parts, fiiould be obferved. In doing Mean- 
which, a particular furvey of all their Varieties (hould be taken. And 
then a Comparifon made betwixt thefe,and the feveral Plants, or Parts 

of Plants, whereof they are the Properties, do the end, We may, if 
pofiible, be thereby conducted to find out, what other, either fenfi- 
ble, or more reclule Property, any of them may agree together in. For 
it is not more certain, that the three Angles of every Rectilinear Trian¬ 
gle, becaufe all ways equal to two Right Angles, are therefore, if put 
together, always the fame ; than that one Property, agreeing to divers 
Vegetables, (hould have one Caufe: For although the Scope and End 

may vary 3 yet the Caufe, as it is the Caufe of that Property, muffc be 
one : and confequently, muft alfo import fome Identity in the Nature 

of all thole Vegetables wherein it ACb. Wherefore by thus comparing 
of them, we lhall be able more exaCtly to ftate the Orders and Degrees 

of their Affinities 3 Better to underftand both the Caufes and Ends of 
their Varieties : And more probably to conje&ure of their Natures and 

Vertuesi . 
€ 2 11. f>. Firft 
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, i. y. Firft then the various Figures of their feveral Parts fhould 
be obferved 5 and that with refpeft both to the Form, and the Por¬ 
tions, by which their Roots, Trunks, Branches, Leaves, Flowers,Fruits, 

and Seeds may vary, or agree 5 and thofe feveral Lines, by which 
both the faid Varieties are determin’d. In which of thefe Parts, the 
agreement chiefly lies 5 this being both more obfervable, and more 
material in fome of them 5 lefs in the Root, more in the Flower, or 
Seed. And in how many of thefe Parts together 5 whether one, more, 
or all. By both which, the Orders and Degrees of Affinity, which 
are many, may be accounted * either as to what we ftri&ly call Kin¬ 

dred, or elfe Analogy. For there are found, not only Herbs account¬ 
ed of feveral Tribes, which are ally’d 5 and fome of the Smalleft,which 
are of kin to the Created .* But there are alfo, probably, Come Herbs, 

which have a particular Relation, to many Kinds of shrubs 5 and fome 
Shrubs,to many Kinds of Trees. Thus the feveral forts oCLetuce, are 
of Kin, together in the Firft Degree? with Endive, in the Second. The 
feveral' Clary s, amongft: themfelves in the Firft 5 with Horehound, in 
the Second 5 with Lamium, in the Third. All Strawberries agree toge¬ 
ther, in the Firft Degree ? with Cincyuefoyl, in the Second ? with Tor- 

mentil in the Third $ and with Avens, &c. in other Degrees more re¬ 
mote. So Agrimony, hath alike Analogy unto Strawberry ? as Goats- 
Rue, hath to Claver : And Strawberry, the like unto the Rafp ? as Goes- 
berry to the Vine 5 or Burnet, to the Rofe. Amongft the feveral Sorts 

of Graft, there are fome which match all thofe of Corn $ which is but a 
greater kind of Graf. So again all Pulfe, are not only of kin, in their 
feveral Degrees, to one another 5 but likewife, to almoft all kinds of 
Trefoyls, as Melilot, Fenugreek, and the common Clavers themfelves 5 
as by comparing not only their Leaves, but Flowers? Seeds, and Cods 
together, may be evident. For the feveral parts of the Floiver of a 
Trefoyl, are fo many more Flowers, containing fo many Cods of fmall 
Seeds, all, in fhape, agreeable to the Flowers, Cods, and Seeds of Pulfe. 

The fame Relation, which Trefoyls have to the Peas or other Pulfe ? 

Colts-foot, hath to Buttyr-Bur ? Chickweed to Leucanthemum ? Ground- 
ftell, to Jacob£a ? or Scorodonia, to Foxglove: Or, to go higher, as the 
Leguminous Kinds of Herbs, have to Sena, or fome other of the Lobed 

Shrubs and Trees. And, as among Animals, there are fome which coi> 
ne& feveral Kinds$ as the Batt doth Beafts and Birds: So, among 
Plants, there are fome alfo, which feem to ftand between two Tribes $ 
as Lappa, between Knapweeds and Thifiles ^ Lampfana, between the 
Intybaceous Kind, and the Moufe-ears. 

12. $. From hence likewife, the Natures of Plants may be conje¬ 
ctured. For in looking upon divers Plants, though of different 
Names and Kinds; yet if fome affinity may be found betwixt them, 
then the Nature ofany one of them being well known, we have thence 
ground of conje&ure, as to the Nature of all the reft. So that as eve¬ 
ry Plant may have fomewhat of Nature individual to it felf, fo^as far 
as it obtaineth any Viftble Communities with other Plants, fb far, may 
it partake of Common Nature with thofe alfo. Thus the Wild, and 
Garden Cucumers, have this difference * that the one purgeth ftrongly, 
the other, not at all: yet in being Diuretick, they both agree. The 
Natures of Umbelliferous Plants, we know, are various} yet ’tis moft 
probable, that they all agree in this one, foil, in being Carminative. 



The feveral forts, both of Corn and Graf, are all akin 5 there is no 
doubt therefore, but that the Seeds of Graff themfelves ('of Rye and 
Oats it is tryedj if it were worth the while to Order them, as Barley 

would yield an inflammable Spirit. So likewife the feveral Kinds of 
Fulfe, have lome one community in their Form, as is faid : for which 
reafon, I queftion not,but that in lome Cafes, wherein Cicers are efteem- 
ed a good Medicine ; a Decottion of the better fort of Peafe, efpeci- 
ally that we call the Sugar-Peafe, may go beyond them. As doth alfo 
the Blower or Meal of Beans, that of the Seeds of Fcenugreel^ ; even 
there, where they are accounted excellent. So Tulips, Lillies ', Crocu- 

fes, Jacynths, and Onions themfelves, with meny others, in their feve¬ 
ral Degrees, are all allied. If therefore Crocufes, Onions, Lillies, agree 
in one or more Faculties, then why may not all the reft > as in being 
Anodyne ; or in fome other Common Nature ; whereby, in their Vege¬ 

tation, their Parts are Governed and Over-ruled, to one Common or 
Analogous , Form. 

13. i. The Proportions likewife, amongft the feveral Parts of Vege¬ 

tables, for the fame Reafons, deferve to be obferved 5 the comparifon 
being made, both betwixt the Parts of feveral Plants, and the feve¬ 
ral Parts of one. And here again, either betwixt any Two of the 
Parts, or any One of them, and the Whole befides, or all the reft 
put together. So fome larger Seeds, produce a fmall Root; as thofe 
of Cucitmer : and others fmaller, produce one very great; as thofe of 
Bryony. Some Plants, as the Melon, though themfelves but very flen- 
der, yet have a vaft and bulky Fruit; others again, as Thiftles, and 
many yet more fubftantiaj, have no other Fruit, befides their Seed. 

So the Seeds of all Pulfe, and efpecially, the Garden Bean, though 
large, yet produce but a fmall Plant: but thofe of Foxglove, Mullen, 

Burdoc\, Sun-flower, &c. being themfelves much lefs, do yet produce 
a far greater. And efpecially, thofe Seeds, which are incloltd in the 
Thicker fort of Cover, (analogous to that I have elfewhere called 
the Secondine) as that of Peony; whofe Seed, fo called, is only the Anat. Plant. 

Nell wherein the true and real Seed is lodged, no bigger than a little Book KchaP* 
Pins head.* which is alfo obfervable of the Seeds of divers other ult* 
Plants. Thefe, and the like Proportions, as they lie betwixt the feveral 
Parts, fhould be noted : and to what Plants or Parts efpecially, any 
of them may agree: comparing alfo in what other kind of Properties 

an agreement betwixt the faid Parts may be found : that fo doing,we 
may, if poflible, amongft all their Individual Natures, beinftru&edto 
Angle out thofe Common Ones, which are concomitant to fuch Agree¬ 
ing Properties. 

14* The feveral Seafons alfo of Plants, and of their Parts, fhould 
be confidered. Obferving at what particular Times of the Year,any 
of them chiefly Spring, Early or Late. The Times wherein they Ger¬ 

minate; whether for fome Space only, or all the Year long. Where¬ 
in they Spring, after Sowing; or Flower, after Springing, fooner, or 
flower. Which Flower, theflrft Year, or not till the fecond. Which 
after the Leaves are put forth, or before them; for fo, fome do, as 
the Crocus Vernus, Bears-foot,Hcpatica aurea, and others; all the Leaves, 

at the time of their flowering, being old, or of the foregoing Year’s 
growth. So likewife the Maturation of the Fruit or Seed; how long 
after the Flower, andthe like. All or fome of which Varieties, being 

laid 
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laid together, we may probably conje&ure the Catifes thereof y and 
the Ndtiires ofthe Plants in which they are feen: fcil. as fuch a De¬ 
gree of Heat may be neceffary for the Fermentation, or the better Di- 
ftribution of the sap of fuch a Plant 5 or for the Impregnation of 
the Aer, to be mixed therewith $ or the due Difpohng ofthe Soil, to 
render the moft convenient Aliment thereunto. So the Principles of 
fuch Plants, which flower all the Year, may be more equally propor¬ 
tion’d. Thofe which flower before the Leaves put forth, as the Cro¬ 

cus Vernus, and thofe which flower in Spring., may be accounted Rank, 
and full of Volatile Salt. But Autumn Plants efpecially, to abound with 

a Fixed : and the like. ... 
15. The proper Places alfo of plants, or Inch wherein they 

have, from their Seeds, or other way of Propagation, a Spontaneous 
growth, fhould be confidered. And that as to the Climate, whether 
m one Colder, Temperate, or more Hot. The Region $ Continent, 
or Aland. The Seat 5 as Sea, or Land, Watry, Boggy, or Dry 3 Hills, 
Plains, or Vallies, Open, in Woods, or under Hedges5 Againft Walls, 

rooted in them, or on their Tops 1 and the like. And perhaps the 
Seeds of fome Plants, as of Mojfcs, (which, through their fmallnefs, 
will afeend like Moths in the SunJ) may fly or fwim for lome time, in 
the Aer,viz. till they begin to (hoot, and fo become heavy enough, 
to fall down upon the Ground. From whence, in like manner, as 
from their Seajons, their particular Natures may be directed unto. 
In that, fo far as we may conjedture the nature of fuch an Aer, Soil, or 
Seat, we may alfo of fuch a Plant, to which they are congenial. 

16. $. Solikewife, thofe many Varieties obfervable in the Moti¬ 

ons of Plants, and of their Parts, both Kinds and Degrees 5 Afcending, 
Defending, and Horizontal j Rectilinear, and Spiral Motions, fhould be 
noted 5 to what Plants they agree, and wherein any of thefe Motions 
may be analogous to thofe of Animals. And in a word, any other 
Forenfic( Properties of Plants. And then, to Compare them all toge¬ 
ther 5 both being neceflary. For Thoughts cannot work upon no¬ 
thing, no more than Hands. He that will build an Houle, muft pi o- 
vide Materials. And on the contrary, the Materials will never be¬ 
come an Houle, unlefs, by certain Rules, we joyn them all together. 
So, it is not, jimply, the Knowledge of many things, but a multifari¬ 
ous Copulation of them in the Mind, that becomes prolifick of further 
Knowledge. And thus much for the firft General Mean. 

ij. y. THENEXT which I propofe, and that a moll: necef- 
fary one, is Anatomy. For when upon the Dilfettion of Vegetables,-^e 

lee lo great a difference in them, that not only their Outward Fi¬ 

gures, but alfo their Inward Structure, is fo Elegant, and in all, fo 
Various^ it muft needs lead us thus to Think, That thele Inward 
Varieties, were either to no End , or if they were, we muft aflign to 
what. To imagine the firft, were exceeding vain , as if Nature, the 
Handmaid of Divine Wifdom, fhould with Her fine Needle and Thred, 

ftitch up fo many feveral Pieces, of fo difficult, and yet lo groundlels 
a Work. But if for fome End, then either only to be looked upon, 
or fome other befides. Iffor this only, then this muft be fuch as in 
relpeft whereof, Her Work is at no time, nor in any degree fruftrate* 
the contrary whereunto, is moft manifeft. For although Men do 
every where,with frequent pleafure,behold the Outward Elegancies of 

Plants 5 
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Plants 3 yet the Inward Ones, which, generally, are as Precife and 
Various as the Outward 3 we fee, how ufual it is, forthe beholding of 
Thefe, to be omitted by them. And befidcs, when we have obferved 
Nature’s Work, as well as we can 5 it may be no impediment to our 
beft Endeavours, to believe, That fome Parts of it, will ftill remain 
behind, Vnfeen. So that if to be Seen, were the only End of it, it muft 
needs be wholly fruftrate, as to the greater number of Men* and, in 
fome part, as to all. Wherefore, we mull luppofe fome other Ends 

of the faid Varieties, which (hould have their EffeB, and fo Thefe, 
not be in vain, whether Men beheld them or not 3 which, are, there¬ 
fore, fuch as have refpeft to Vegetation: That the Corn might grow, 
fo 3 and the Flower, fo, whether or no Men had a mind,leifure, or abi¬ 
lity, to underftand how. 

18. If then the Anatomy of Vegetables be fo ufeful a Mean, we 
ought not to {heighten it 3 but to force this, as well as the reft, to its 
utmoft Extent. And therefore, firft of all, To go through all the 
Parts, with equal care 3 examining the Root, Trunk, Branch, Leaf 

Flower, Fruit, and Seed. Then to Repeat or Retrograde the Dif 
feftion, from Part to Part: in that, although the beft Method of De¬ 
livery, for clear Difcourfe, can be but one, according to that of Na¬ 

ture, from the Seed forward, to the Seed : yet can it not but be ufe¬ 
ful, for That of Diflebtion, to proceed to and fo‘, fomewhat or other 
being more Vifible in each feveral Part, from whence ftill an Hint 
may be taken, for the ufhering in the obfervation of it in the others. 
To examine, again, not only all the Parts,but Kinds of Vegetables, and 
comparatively, toobferve divers of the fame fze, fiape, motion, age, 
fap, quality, power, or any other way the fame' which may alfo agree, 
in fome one or more particulars, as to their lnteriour StruBure: and to 
make this comparifon, throughout all their Parts and Properties. To 
obferve them likewife, in feveral Seafons of the Year, and ift feveral 
Ages of the Plants, and of their Parts 3 in both which, divers of them 
may be noted to change, not only their Dimenfons, but their Natures 

alfo 3 as Veffels, do into Ligaments 3 and Cartilages, into Bones, fome- 
times, in Animals. And to do all this by feveral Ways of SeBion, 

Oblique,Perpendicular, and Tranfverfe 3 all three being requifite, if 
not to Obferve, yet the better to Comprehend, fome Things. And 
it will be convenient fometimes to Break, Tear, or otherwife Divide, 
without a SeBion. Together with the Knife it will be neceffary to 
joyn the Microfcope 3 and to examine all the Parts, and every Way, in < 
the ufe of Thaf. As alfo, that both Immediate, and Microfeopical 
Infpeftions^ be Compared : fince it is certain. That fome things, may 
be demonftrated by Reafon and the Eye conjunct, without a Glafe, 
which cannot be difeovered by it 3 or elfe the difeovery is fo dark, as 
which, alone, may not be fafely depended on. 

19. By thefe feveral Ways of Infpettion, it will be requifite, To 
obferve their Compounding Parts 3 as Simply confidered,andasvariou(ly 
Proportioned, and Dijpofed. As simply confidered, to note their Num¬ 

ber 3 what, and whether the feme, in all: their Kinds, wherein dif¬ 
ferent in the feme, or divers Vegetables .* their Original, in part, or in 
whole: Structure, as to their Contexture and their Cavities 3 Their 
Contexture, within themfelves feverally, and as joyned together: their 
Cavities, as to their Size, Shape, and Number ; in which a great va¬ 
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rietv will be found. Next their Pofttioxs one amongft another, which 
are alfo various; as Anterior, Pofterior, Collateral, Surroundtng, Me¬ 
diate, Immediate, Near, Remote; both as they refpeft the feveral 
Part), and the feveral portions of one: And all thefe as few, or more ; 
thefe or others of them, may be diverfly Compounded together And 
then the Proportions they bear one to another ; whether as to Mino¬ 
rity, Equality, orExcefs; each Part compared with each, and that 
as to the feveral Degrees appearing in the faid Proportmss ; the Va¬ 
rieties whereof may be exceeding numerous. For if we (hould fuppofe 
but Four confiderable Parts generally conftitutive of a Vegetable: 

Thefe Four, produce a Variety Four ways. Firft, when One is Une¬ 
qual; and then it produce* only Four Varieties: and thofe two ways, 
foil, when one is Greater, and the other three, Equal and Lets 3 01 
when one isLefs 3 and the other three, Equal and Greater. Secondly, 
when Two be Unequal 3 and then they produce Six \ arieties. Third¬ 
ly when Three be Unequal, which producerh Twelve Varieties. Or 
laftly, when all Four be Unequal 3 which produceth Twenty four : 

which general Varieties, may be further multiplied by then leverai 

Degrees. , , , - 
20. i. From all.which, we may come to know, what the Com- 

^unities of Vegetables are, as belonging to all 3 what their Distjn&i- 

ons, tofuch a Rind 3 their Properties, tofuch a Species 3 and their Pe¬ 

culiarities, to fuch Particular ones. And as in Metaphyffcal or other 
Contemplative Matters, when we have a diftind knowledge of the 
Communities and Differences of Things, we may then be able to give 
their true Definitions : fb may we poflibly, here attain, to do like- 
wife: not only to know, That every Plant Inwardly differs from a* 
nother, but alfo wherein 3 fo as not more furely to Define by the Out¬ 
ward Figure, than by the Inward Structure, What that is,, or thofe 
things afe, whereby any Plant, or Sort of Plants, may be diftinguilh- 
ed from all others. And having obtained a knowledge of the Com¬ 
munities and Differences amongft the Parts of Vegetables 3 it may con¬ 
duct us through a Series of more facile and probable Conclujions, or the 
ways of theifcaufality, as to the Communities and Differences of Ve¬ 

getation. And thus much for the Second General Mean. 
21 51 HAVING THUS far examined the Orgamcal and Lon- 

tawing Parts of Vegetables 3 it will be requifite more defignedly, 
to obferve thofe alfo which are Fluid, or any others Contained in 
them rand that, for our better undemanding both of the Natureof 
Vegetation, and of the faid Contained Parts. And to.make inquiry, tirjt 

oftheir Kinds 3 as Spirits 3 both fuch as agree, in general, in being 
Vinous 3 and thofe that are Special, to particular Plants. Aers and 
Vapours 3 for the exiftence whereof, in all J egetables, there are Ar¬ 
guments certainly concluding. And for the difference of their Na¬ 

tures, in being more dry, or moift, more fimple or compounded, as 
they are exiftent in feveral Parts, there are probable ones. Lym- 

phas or clear and watry Saps 3 which moft Plants, in one Part or other, 
at fome time of the Year, do Bleed Mucilages 3 as in Mallow and Vio¬ 

let Leaves 3 in many Seeds, as of Quinces, Clary 3 Fruits, as in Cucu- 

nters 3 diftinft from the watry Sap, as by permitting it to ftand and 
gelly upon the Veffels from whence it iflues, is plain: And in the 
young Berrys of White Bryony, when about the bignefs of a Pepper- 
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r 

bilofopbical Hiftory of Plants 11 

Corn3 the juyce whereof is lb Vifcous, that the twentieth part of a 
Grain, will draw out above a Tard in length. Oyles 3 not only in 
Seeds, and fome Fruits, but other Farts 3 as in certain little cavities in 
the heaves of Savine, vilibly colle&ed while they are growing. Gumms 

or Refines 3 as in Fine, Fir, and others of this Kind. Milks 5 as 
in a vaft number of Plants, and amongft them, many not fufpe&ed to 
yield any. For, of Herbs, not only moft of the IJmbelhjerous Kind, 

are Milky b but all or moft of the Intybous 3 Poppys 3 Tracheliums 5 
Fertvinkles 3 divers Thijiles 3 and even Onions, if cut at the bottomed 
with a great many more. Of Trees, not only the Little Maple, but 
the young shoots of Lawrel, efpecially being cruftied} as aho thole of 
Elder, and fome others. To which may be added, fuch Mucilages, 

which though not lo properly contained -within the Parts, yet are 
found lying ever them 5 as over the firft Spring-leaves of all kinds of 
Dock/ 3 betwixt the Leaves and the Veil wherein they are involved. 
That fine white Flower or Powder, which lies over the Leaves of fome 
plants, as of Bears-Ear : And in Princes-Feather, about certain Aper¬ 

tures only on the edges of the Leaves. 
22. $. Of all thele fhould be oblerved, firft their Receptacles 3 

fome of them, being proper to one3 others, common to two or more 
of them : fince it is certain, that fome of them do Tranfmigrate from 
one, into another Receptacle, or that the lame Receptacle is tilled with 
Fluid Bodies, of a quite different Nature, at the different Seafons of 
the Tear, and Ages of the Vegetable. And it is alfo very probable,That 
two of lome of them, may, fometimes, be contained in one Receptacle, 

at the lame time 5 as in Animals, the Lyrnpha in the D. Thoracicus, and 
that, and the Chyle, in the Sanguineous Vcjfels. 

23. $. Then their Motions 3 both Natural, and fuch as may be 
effe&ed by Art: and thofe either by Defcent or Afcent 5 And in 
alcending, through what different Chanels or Parts of the Trnnky, fince 
it is certain, That there is a variety, both in refpedf of the Seafon, and 
of Vegetables. Where it will fall in, To obferve the Tapping of Trees. 

As alfo their Bleeding : to what Trees it is proper to bleed: in thole to 
which it is,with what difference of Celerity: and when their peculiar 
Seafon: for none will bleed at all times3 neither will all bleed at the 
fame. And then their Collateral Motion, together with the Mode of 
their Tranfitionfrom oneOrganicalPart to another. 

24. $. Next their Quantities, either of one 3 as the Comparifon 
is made betwixt leveral Plants, or betwixt the Parts of the fame. So 
the true Seed of all Plants, containeth more Oyl, in proportion, than 
any of the other Parts. Orelfeof divers, as coexiftent and bearing fuch 
a proportion one to another in the fame Tart: of moft of which, it 
may be known by their refpe&ive Receptacles. Yet the Computati¬ 
on muft not be made from the number of the faid Receptacles, [imply 3 
but as that is in conjunction with their Capacity 3 and as their Capacity 

is proportioned to their furrounding Sides 3 the Sides of thole of the 
leaft Capacity, being ufually as thick, as thofe of the greateft : fo that 
fuppofe Ten lefler, to lye within the compals of One greater3the Con¬ 

tent of thefe altogether, would foarce be equal to half the Content of 

that One. 
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25. §. Al(p their Confluence? fcil: offo many of them as are dife 
criminable by Touchy in being Soft or Hard} Thin or Thick } Mu¬ 
cilaginous,^Gummous,Glutinous,Friable,&c. And thefe in their feveral 
Degrees^in which there is a Variety,as in the Milks offome Plants,which 
are more Dilute, than that of others: Mucilages } which in fome, are 
very thick and Vifcous, in others, more diluted and coming nearer to 
a watry Sup. And by This, to be compared in the feme manner, as 
by their Quantity. 

26. j>. Likewife their Colours, Smells, and Tafles: The general 
and particular Kinds of all which fliould be noted. And to what Con¬ 

tained Parts, and in what Variety, they appertain. So mod Refinous 

Gumms are Tin&ur’d, fome, not 5 as that which drops from the Dome- 
fiic\ Pine, is as clear as Rock-water. The Milks of fome Plants are 
Paler, as in Burdock'-, of others Whiter, as in Dandelyon, Scorzonera5 
Citrine, as in the Root of Trachelium, Angelica } Yellow, as in Lovage. In 
fome Plants, Odorous, as in Umbelliferous 5 in others not, as in Cichora- 

ceous. That of Little Maple, TajllefS'} of Garden Chervil, Sweet 5 of 
Fenil, Hot 5 of Scorzonera, Aflringcnt 5 of Dandelion, Bitter} and ge¬ 
nerally, in other Plants } but with many Degrees of Strength, and in 
conjun&ion with other Tajls. But mod: Mucilages, have little either 
Colour, Tajlc, or Smell ? and the like. Here alfo the fame Qualities are 

to be inquired into, as, in general fpeaking, they are faid to belong to 
a Vegetable. Since it is more than probable, that all Colours ("excepting 
White, which is fometimes common both to Containing and Contained 

Parts') all Odours, and Tafles, which are more immediately, and with¬ 
out a refolution of their Ejjcntial Principles, perceptible in a Plant 5 are 
not afcribable either to the Organical, or Containing Parts } but only 
to Thofe, Contained in them 5 as from divers reafons hereafter may 
appear. 

27. £1 And firjl, their Colours5 where, with refpeft to feveral 
Plants and Parts, they are more Changeable 5 as Red, in Flowers 5 or 
Conjlant, as Green, in Leaves. Which, with refpeft to feveral Ages 
of one Part, are more fading, as Green in Fruits $ or durable, as Yel¬ 
low in Flowers. In what Parts more Single, as always in the Seed? 

or more Compounded, as in the Flowery and in what Plants more efpe- 
cially, as in Pancy. Which proper to Plants that have fetch a Tajle 

or Smell, as both, in White Flowers, are ulually lefs ftrong. To Plants 

that flower in fuch a Seafon, as a Yellow Flower, I think, chiefly, to 
Spring Plants. And to Plants that are natural to fuch a Soil or Seat, 

as to Water-plants, more ufually, a white Flower. What, amongft all 
Colours,more Common to Plants, as Greeny or more Rare, as Black. And 
what all thefe Varieties of Colours are upon Cultivation, but chiefly, 
in their natural Soil. To obferve alfo with their feiperficial Colours, 
thofe within: fo the Roots of Docks, are Yellow? of Bijlort, Red'? 

of Avens, Purple j but of mod, White. Where the Inward, and Su¬ 
perficial Colours agree, as in the Leaves 5 or vary, as in the other Parts 
frequently. And in what manner they are Situated ? fome univerfelly 
fpreading, others running only along with the VeJJels, as in the Leaves of 
Red Dock_, and the Flowers of Wood-Sorrel. 

28. Next their Odours 5 what may be their principal Seat$ 

whether one or divers Seats in the feme Plant. What the chief Mat¬ 

ter out of which they are continually bred. What fimilitude betwixt 
the 



*3 

the Smells of divers Vegetables 5 as betwixt Baume, and a Limon 3 the 
Green Leaves of Meadow-fweet, and the green Rinds of Walnuts. Or 
betwixt thofe of Plants and Animals 3 as the Smell of green and well- 
grown Carduus, is like to that rank /cent, ab aliquorum axillis Jpi- 
ranti. Which have a more fenfible Smell3 as moft have 3 and which 
have left, as Corn. Where the green Leaf is the moft Fragrant Part, 
as in MuskfiCranesbill3 where the Flower, as in the .Rwf, as in 
fweet Calamus. Where all the have fome Odour, where fome, or 
one, only 3 as in Scnrvy-grafi.\ only the Flowers, unleft the are 
bruis’d 5 and in Arum, the Pejlil only 5 for neither the Leaf nor Root 

hath any Smell, unlefs cut 3 but this is ftrong enough, not much unlike 
to Humane Excrements. 

29. But efpecially their Taftes, which it much importeth us 
more precifely to diftinguifh 3 Firfi, by their general Kinds 3 for the 
number,even of thefe, may be computed greater than ufually it is. I 
remember not, that Heat and Acritude, with refpeft to 7JaUe, are di- 
ftingui(hed3 yet Arum-Root is very Pungent, without any proper 
Heat 3 and Cloves, are very Hot, without any proper Pungency. So 
the White Roots of Tarrow, have a TaCle, hardly any other way per¬ 
ceptible, than by caufing a gentle glowing and continued Warmth upon 
the Tongue. Alfo their Rejjondencies one to another 3 as that of Ze- 

doary, and of the Idler Cardamoms, is fomewhat like to Camphire, 

Likewife their Degrees 3 in which there is a great latitude, and may 
be extended from One to Ten, or with eafie diftin&ion, from One to 
Five: So the Root oi Sorrel, is Bitter in the firjl^ of Dock,, in the 
fecond 3 of Dog-Rofe, in the third 3 of Danclelyon, in the fourth 3 of Gen¬ 

tian , in the fifth: oblerving them, not only as they vary in feveral 
Kinds of Plants, but the feveral Species of one, as in Cichory, Hawk,r 

weed, Dandelyon. And then their Compofitions 3 for TaRes are as truly 
conjunct in one Part, as Colours: by which, the latitude is ftil’l greater3 
In that all Kinds of Taffes, in all their Degrees, and in differing Num¬ 
bers, may be varioufly Compounded together: For the moft part. 
Two, as in the Leaves of fharp-pointed Dock , Ajlringent, and Sowrej 
in Sorrel-Roots, Ajlringent and Bitter 3 and in Aloes, Bitter and Sweet 3 
the one in the fifth, the other, in the firtf Degree 3 as upon an unpre¬ 
judiced tryal may be perceived : and yet more evidently in the Gall 

of any Land-Animal. Sometimes three, as in Agrimony, Bitter,Rough, 

and Sowrijh, and in Agaric ^Bitter,Rough, and Sweet. And fometimes, 
perhaps more. The Senfible diftin&ions of all which, may lye almoft 
as wide, as of Plants themfelves. Wherefore, although it may be 
thought rafhneft, to take away the diftin&ions of Hot, Cold, Moifi, 

Dry, Thin, Grojf, and other Qualities, in their feveral Degree,which 
the Ancients have affixed to particular Plants: yet fince they have 
done it, to many of them, with much uncertainty 3 and that, withal, 
they are, more properly,the Ejfetts andOperations of Plants,than their 
Qualites 3 Pra&ical Obfervation, may therefore approve it ufeful, to 
add thefe Senfible Ones of various Taftes, precifely diftinguifhing their 
Conjugations and Degrees. Laftly, their feveral Varieties and Mutati¬ 
ons, with refped to the Subject wherein they refide, (hould alfo be 
noted, As, of all Tatfes found in Plants, Bitter and Sowr, are moft 
common 3 Sweet and Salt, moft rare. Which latter, is not only per¬ 
ceptible in fome Sea-Plants 3 but upon fome others, as upon the frefh 
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Leaves of Tamarisk i which being licked while they grow, or when 
immediately gathered, are plainly Sallijh. How they vary with the 
Age of the Plant, or Part? as the Roots of Radices, growing up to 
Seed, lofe the ftrength of their Taft $ fo moft Fruits are fult Some, 
then* Sweet. What proper to the feveral Parts of any one Plant 5 fo 
the Leaves of Wormwood are extraordinary Bitter ? the Root fcarcely 
fo at alH of an Hot, but quite different Tafte. What more Common,or 
Rare to any Part ? fo no Root that I ever tafted, is Some. And how v 
they Alternate in feveral Plants ? as the Root of StockVJuly-jlower is 
biting, not t he Leaves ? on the contrary, the Leaves of the Water- 
Arfmart, are Biting ? but not the Root '? and the like. To which we 
may add the difference of Time wherein the Tajles of Plants are per¬ 
ceived 5 as thofe of Arum, and Rape-Crowfoot, are both Biting ? but 
that of the firft, as it is flowly perceived, fo it continues long 5 that of 
the other, quickly comes, and quickly goes. 

30. F Amongft the other Adjuncts of the Contained Parts, though 
not of thefeooly, the Faculties of Vegetables are to be reputed. For 
fo the Roftn of Jalap, which is Purgative, is as truly contained in the 
Orgamcat Parts of that Root, as Blood is in Veins: It will be requi- 
fite therefore to make particular obfervation of thefe alfo. And firft, 
what Faculties chiefly may refide in Plants, above others: fo there is 
none of known ufe in Salivation, except by holding in the mouth: 
Although we may ask, Why fome amongft them, may not ("being Ta¬ 
ken inwardly) have a power to evacuate by This,as well as other Vio¬ 
lent ways ? Where the Faculty is more univerfally fpread over all the 
Parts of a Vegetable, as in Afarum. Where belonging chiefly or wholly 
to any particular Parts or Part? as chiefly to the Root of Rhubarb? 
and only to the true and proper Seed of Barbado Nuts. Whether fome 
Faculties, may be proper to fome Parts efpecially. What conjunction 
they may have with any fenfible Qualities. So, many Purgers, are not 
only Rejinous and Gummous ? But alfo Mucilaginous ? as Bryony, wild 
Cucumer, Lapathum Sativum? and therefore probably Rhubarb, when 
growing ? Mallows, Volets, &c. Such as are Purging and Vomitory, 
though fome of them have aftrongT^e, yet the greater part, and of 
thole, many of the ftronger fort, have no Tajle, or not Great ? as 
Senna, Jalap, Scammony, Hellebore, Afarum, and others. Amongft 
which, although Hellebore hath a very Durable Tajle, yet is it not ve¬ 
ry High or Great. So alfo, thofe that are moft fenfibly tafted, are, I 
think, for the moft part, more or lefs Bitter 5 either Amply, as Colo- 
cynthis? or Bitter and AJlringent, as Rhubarb ? or Bitter and Sweet, as 
Aloe ? or Bitter, AJlringent, and Sweet, as Agarick. Few are Hot, as 
Iris. Or [imply Sweet. And though fome may be Subacid, that are 
Mollifying or Lenitive, yet no proper Purge or Vomit is Sowre. Such 
Plants as are ofa foft and fweetilh Tajle, without Vifcofity, may beac- 
counted good Antifcorbuticks, efpecially againft the Sea, or other Salt- 
Scurvcy? as are good fweetPeafe: And fometimes the Water or Spi¬ 
rit ofthz shells ? which may eafily be drawn from them, being flrft 
duly fermented, and hath a true Vinous Tajle ? but very mild, and not 
unpleafant. Thofe Plants, whofe Parts are not only Hot but Volatile, 
as Onions, are generally good for Burns. Such as have a Baljamick. 
Tajle or Smell, with a little Ajlringcncy, as Hypericum, Golden-Rod, 
Lamium Luteum,&c. the beft Wound-Herbs. And fuch as are gently 
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Bitter, and Penetrant upon the Tongue, or in theThroat, as Daijy, Ana- 
galik,good Cleanfers. That fuch Bodys,principally,are Anodyne, which 
are Yellow, l think, is more than a conceit 5 Yelks of Eggs, Fcenugreek 
Seeds, Lint-feed Oyl, May-Butyr, Marrow, Pingnedo Humana, Hyoft 

cyamus lute us, Safron, Sulphur, Opium, aU Anodyne and Yellow. How 
likewife their Faculties and Qualities may vary their Degrees, either 
differently or together: fo Aloe and Colocynthk, are both Bitter in the 
higheft Degree; yet Aloe, which is alfo Sweet, Purgeth more mode¬ 
rately ; Colocynthk, which is Bitter, but not Sweet,molt Violently. How 
far the Faculties of Vegetables, as wdl as their Qualities, may be Com¬ 
pounded ; where, and which chiefly; as Aftri&tve and Purgative in 
Rhabarb. Where this Queftion may be put, Whether divers other, 
and yet more extreme Faculties, as well asthefe of Aftriftive and Pur¬ 
gative, may not fomewhere or other be alfo found, or made, to meet: 
whereby the fame Plant, or fomq Preparation of it, may be mod Po¬ 
tent, and yet molt Innocent; the Malignity thereof exerting its Pow¬ 
er, and the Virtue its Soveraignty at the fame time. And laftly, what 
Affinity there may be betwixt them; as mod Plants, that are flrong 
Purgatives, and especially Vomitories, l think, are alfo Sternutatory; 
as white Hellebore, Jalap, Tobacco: and on the contrary, fuch as are 
Sternutatory, are Some of the moft proper and mod potent Medicines 

for the Head, Brain, and Genus JSlcrvofitm, Taken inwardly, as Liliunt 

convalle, &c. and the like. 
31. §. Thus far a particular obfervation of the Qualities and Fa¬ 

culties of the Contents of Vegetables may proceed, as they are exiftent 
in their Natural Eftate. From which,, although fomeprobable Con¬ 
jectures may be made, of their Material and Formal Effences, and of the 
Caffes of their determinate Varieties, or the Modes of Vegetation ne- 
ceflary thereunto : yet will our (Conceptions hereof be more fqeile,dear, 
and comprehenlive, ifby all other Ways of Obfervation, they be like- 
wife examined, according as Experiment may be applicable to any of 
them. 

32. As by Contuftonk fo fome Plants give their Smell,not with¬ 
out Rubbing, or not fo well; as the green Leaves of Stramonium,Scnr- 

vygraft, and many more : others lofe it by Rubbing, as the flowers of 
Volets, Carnations, Borage, &c. others yield it both ways, as Rofe- 

mary, &c. So fome Apples mend their Tafle, by Scoaping, and Pears 

by Rowling, efpecially that called the Rowling Pear. 

33. §. By Agitation; which doth that, fometimes, by Force, which 
Bigejlion, doth by Heat; fo any cold Oyl and a Syrup being, in a due 
manner, agitated together, of two Fluid bodies will become one Con- 
fiftent, as is known. 

34. §. By Frigifatfion'j how far the Juyces of Plants, either with¬ 
out or within them, may be any of them, or fome more than others,fub- 
jed to Cold : and thereby to be deprived of their Motion or natural 
Confluence, or may fuffer alteration in their Colour, Tafle, or Smell. 

35. By Infufionj where I mean Infufion only in Common Wa¬ 
ter; So both CaJjialLignea, and Cinnamon are a little Mucilaginous; 
but the former moft. Some of the Contents of Plants, may be wholly 
diffolved in Common Water ; fome but in part,others not at all; or ve¬ 
ry little; which is proper to fome Milks, as well as Gums. The Co¬ 
lours, Smells or Taftes they hereupon yield, are found various; and in 
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fome very unexpected : So the green Leaves of Bawm, being duly in- 
fufed in common Water, without any other Body added, tincture it 
with a clear and deep Red, near that of Claret Wine, as I have often 

\ 6. §. By Sulfiding } So the Juyceof Sorrel, being ordered as that 
of Grapes, will, in time, let fall a kind of Tartar or EffentialSalt. And 
fo perhaps will that of many other Plants, without any previous De¬ 

coBion } although that be commonly thought to be neceflary.. 
07. ^ By Digeftion with Fermentation} either of the entire Ve¬ 

getables, or of the Juyces, or other Contents } and theie by themlelves, 
or with common Water. And hereby to note, what difference may 
be in the Strength, Celerity,or Continuance of the Fermentation. Like- 
wife, how their Qualities may thereby be altered } as the Smell of Vio¬ 

let-flowers, from a moft excellent Fragrancy, may, by Digeftion, be re¬ 
duced to an odious and abominable Stinky-, like that of the black Mud 

of Gutters. . . 
28. §. By Digeftion with CalefaBion } fo the Colour of the fiuyce 

of Unions,' from Tranfparency (if that be a Colour) maybe turned 
to a perfect Red. Whence it is that many are deceived in the / repa¬ 

ration called the TinBure of Corals? fuppoiing the Corals to give the 
Menjlruum its Colour. Whereas the MenUruum will obtain it, only 
by Digeftion, without any Corals, mixed with it. 

29. By DecoBion ? either of Vegetables themlelves, or of their 
Liquors ? and to obferve what alterations follow. So Turpentine boi¬ 
led becometh friable 5 Sugar, Bitter, and of a Brown Red. Turneps lofe 
their Biting Tajle } Onions, their Picquancy} yet neither of them con¬ 
vey thofe felf fame Qualities to the Water. The fame may be obferved 
in the DecoBion of Sweet-Fennel-feeds, Anifeeds, and others, lofing 
much of their Taftes themfelves, and yetconveying very little of them 
to the Li'quors wherein they are boiled } the greater portion of their 
Volatile parts, and fo their Virtue and Tafte therewith, flying away. 
Whereof therefore it is much bettertomake an Emulfton, than to decoB 

them } or to make an Emulfion from them, with their own DecoBion, 
efpecially if the Medicine be intended to be Carminative, as I have fre¬ 
quently obferved. The DecoBion fhould alfo be carried on through¬ 
out all degrees to that of an ExtraB ? by which the Qualities there¬ 
of,fometimes,are much altered} as the Colour ofallor moft green Leaves, 

from a kind of Yellow, deepens at laft into a dark one, as Black as 

Pitch. 
40! By Diftillations } both with the cold Still, Alembicfi, Chap- 

pel- and open Furnace : and to note what Vegetables thus give their 
Smell or Tatte, and in what Degrees of ftrength, either under,or over 
their natural ones} as Mint, Pennyroyal, and the like, which are Aro- 

matick and Hot, give their Taftes perfeCt: but Wormwood, which is 
Aromaticl^and Bitter } gives it but by halfs,pretty fully as Aromaticl^, lit¬ 
tle as Bitter. And Carduus, though alfo fo exceeding Sitter, yet not 
being Aromatic4, yieldeth a much weaker Tafte. Alfo what Vegeta¬ 

bles yield Oyl moft plentifully } and what difference may be in thofe, 
Oyls, as to their Colour, Weight, orotherwife} as that of Cloves is fome- 
times Red} of Cinnamon, limpid } both Ponderous. So pi^diftil Juices? 

Gums, or other Contents, with an hot fire } and to fee, what Bodies they 
yield, and of what Qualities} as Turpentine'is known to yield, befides 

c 



its Oyl\ a fubacid Water 3 Vinegar, an Eager Spirit $ as that part may 
be called, which C by miffs are wont to call the Phlegm. 

41. By Arefa&ion 3 fo Mz/Zy which are Liquid, and White in 
their Natural Eftate, in Standing, grow Gummous, Yellow,and other- 
wife different,fo doth that of Scorzonera 3 and that of Fenil becomes a 
Balfamical, but Limpid Oyl. The Roots of Angelica, being dry’d,and 
cut by the length, exhibit their fmall Veins fill’d with an Aromatick 
Rofin. In the whiter parts of Rhubarb, is gathered a kind of Saline 

Concret 3 by which, this Root, in chewing, feems as if it were a little 
gritty. Cabbage-Stalks, diced, and laid in the Shade to dry, gather on 
them a kind of Nitrous Hoar. Raifins and Corins contain, not only 
a fweet Juyce, but alfb a true Sugar, which lies curdled in the Pulp, 

as the more Saline parts do in Green Soap. And the like is gather’d 
on the out-fide of a Fig 3 faving, that it is more Nitrous ,as lying next 
the Aer. The Roots of Arum, upon drying, lofe much of theftrength 
of their Tafie 3 but the contrary may be noted of many other Roots, 
which, upon drying, increafe it. Some, being cut and laid by, change 
their Natural Colours, into Red, Purple, Yellow, Green, or White 5 
as LiquoriJ),'), into White, in fome places 3 and Peony, into Red: and 
fometimes into two 3 as Patience, into Yellow and Red. 

42. By Ajjation 3 thus Apples, by roafting, eat more Sowre. The 
Root of Horfe-Radijh, toafted, tafteth like a Turnep. Potatoes, Oni- 

onsy and many other Roots, and Parts, have their Tafies, either Alte¬ 
red or Refra&ed 3 which chiefly, and in what manner, fhould be ob- 
ferved. There is one alteration, as remarkable, as commonly known 3 
and is that which followeth upon roafting or baking in one kind ofthe 
Waldenjian Pears, which, for a Walden, we corruptly call a War¬ 
den. 

43. $. By Ujiion 3 wherein fome plants, or Parts of the,m5 burn 
very quietly 3 others, not without violent motions 3 fo Fenil-Seeds, 
held in the flame of a Candle, will fpitand fpurtle, like the Serum of 
Blood. Some Vegetables lofe their Smell, as Rofes 3 others, keep it, 
as Rofemary3 and others, mend it, as Lignum Aloes, To note, not 
only the alteration of their Qualities, but what they yield 3 as Turpen¬ 

tine, which,in Difoliation, yieldethO// and Water, bothlimpid 3 upon 
Ujiion, (heweth nothing but a black Soot. So Benzoine, by Di folia¬ 

tion, Oyl 3 by Uffion, white Flowers, as is known. 
44. By Calcination 3 and here to obferve, wherein the Caput 

Mortuum of one, may differ from, or agree in Nature with that of ano¬ 
ther 3 and alfb to compare thefe with thole of Animal Bodies. As alfb in 
their Quantities. And to compare them with what they yield by Di- 

ftillation and Uffion as to both. Thus far they have been tryed ftn- 

gly, or by themfelves. They fhould alfo be examined, 
45. By Compofition 3 not only with Water, as in Ample Inftfions, 

&c. but with any other Bodies, which may have a power of adfing 
upon them, or upon which, thefe may have a power to aft. And fo 
to make Infujtons, Defoliations, DecoCtions, Digefoons, in divers kinds 
of Liquors, as Vinegar, Urine, Spirit of H. H. Wine, Blood, Mi/4, 
or others. So in Infujtons, fome Red Colours are heightned by Acids i, 

Blews, turned Purple.So fetid Spirits (as of H.H.) may be rendred much 
more grateful, by being Rectified, once or twice, with frefh Aromaticks, 

To obferve alfb what follows, upon mixing the Liquors, or other Parts 
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of Plants together 3 as Oyl of Turpentine, by Digefiion with a Lixivial 

Salty extra&eth thence a Red Tin&ure. Or with Salts, Earthsy Metals, 
or any other Bodies 5 as the Juyce of the green Leaves of Rasberry,Prim- 

rofe, and divers other Plants (l think principally fuch as are Aftrin- 
gentj expreffed upon Steel, as it drieth, becometh of a Purple Co¬ 

lour. 
46. $. Laftly, by Compounding the Experiment it felf, or joyning 

two or more of them, upon the fame matter : as Fermentation and De¬ 

foliation, as is uled for fome Waters. In fuff on and Fermentation, as in 
making of Beer. Fermentation and Coition, or rather Ajjation, as in 
making of Bread. Arefafoon and Dejlillation, as may be tryed upon 
fome Herbs 3 and with what difference from what may be noted, upon 
their being diftilled,moift. 

47. Having proceeded thus far, by all the above particular 
Ways ofOblervation 3 a Comparative Profpeft mud be taken of them: 
by which, at laft, the Communities and Differences of the Contents of 
Vegetables, may be dilcerned 5 the manner of their Caufation and Origi¬ 

nal, partly, be judged of 5 and wherein it is, that the Ejjence of their 
feveral Natures and (Vitalities doth confift, in fome meafure compre* 
hended. And confequently, both from the knowledge of their par¬ 
ticular Natures, and the Analogy found betwixt them 3 we may be 
able, better to conjeffu re, and try, what any of them are, or may be 
good for. For certainly, we fhall then know, more readily, to apply 
things unto, and more fitly to prepare them for, their Proper Ules, 
when we firft know, what they are. "Notwithftanding, fince the Facul¬ 

ties of Plant s,do often lie more reclufe^ it is beft,therefore, not wholly 
to acquiefce in fuch Conjectures, as their Tables, or other Senfible Pro¬ 

perties may luggeft 3 but to fubjoyn Experiment. In making ofwhich, 
and in palling a Judgment thereupon, many Cautions, both in refpeCt 
of the Plant whereof, and the SubjeB whereupon it is made, are requi- 
fite to be attended. Which yet, in regard they refult not fo direffly 
from the Matterat prefent in hand 3 I (hall not, therefore, here inlift 
upon them, And thus much for the Third General Mean. 

48. V THE Contents of the Organical Parts of Vegetables, having 
been thus duly Examined: it will berequilitetomake the like Inquiry, 
into their Principles 3 or the Bodys, immediately concurrent and effen- 
tial to their Being. And of thele, we are to oblerve,Firft,their Num¬ 
ber 5 whether well reducible to five, fix,feven, ox more, or fewer : and 
the Special Differences oblervable under any one General 3 fince there 
are many Bodies, of very different Natures, confounded under one 
Name. Next their Conjugation 3 which they are, that either un¬ 
der or over thole oblervable in animal, or other Bodies, are here joy- 
ned together in a Plant 3 How far common to the Organical Parts 
of divers Plants 3 or to the feveral Organical Parts of one 3 or 
how far different in them. So the predominant Principle of the Paren- 

chymous Parts of a Plant, that it is an Acid, feems evident, From the 
general Nature of Fruits 3 and of Corn 3 and moft Parenchymous Roots, 

which are either Spirituous, or Sower, or by Digeftion, do eafily be¬ 
come fuch. Likewife their Proportions 3 which Hand in the greateft, 
which in the leaft, or in the meaner Quantities, and in what Degrees 3 
both in divers Vegetables, and in the feveral Organical Parts of one. 
And then the Concentration and Union of them altogether 3 as to the de¬ 

grees 
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greesof their Clofenefsor Laxity* or the manner oftheirlmplicationand 
Coherency 5 or as to their Location, one being m’6re Centra], another 
moreExpofed and Rampant over the reft3 or otherwife different. To 
examine thefe Principles, by their Colour, Tajie, SmeU,Confijlencc,Fix- 

ednefi; Volatility.Weight, Figures, or other Accidents. to thefe 
purpofes, to go through the formentioned Ways of Experiment * as 
Vftion, Calcination, Dcfiillation, dv. as any of them may appear ap¬ 
plicable hereunto. So the Ejficntial Salt o[Wormwood, which may be 
obtained from the Lixivial 5 is Bitter, tranfparent, and commonly, of 
a Cylindrick figure : whereas that which is obtained by Cobiion,or from 
the Extraft, is tafilef, greyifh, and almoft CubicV' and that in the Ex¬ 
tract of the Green Lm»w of Violets, appears in fine tranfparent Shoots, 

like fo many little Needles. And it is probable. That the Salts of 
moft Kinds of Plants, whether Lixivial or Eflential 5 and of thefe, whe¬ 
ther obtained by Decoction, or otherwife, have either their Figure, or 
other Qualities, proper to themfelves, whereby they are all diftinguifh- 
ed one from another. And laftly, to make Experiment upon thefe 
;principles, mixing them with one another, or with other Bodies, or 

otherwife. 
49. §. I know it will be difficult to make obfervations of this kind 

upon the Organical Parts of Plants, feverally. Yet I have thought of 
fome Ways, whereby true and undeceivable ones may be made. And 
the better to illuftrate what I mean, I (hall give one or two Inftances 
of Tryal to this purpofe. For the making of which, and fome others 
of the like nature, I confidered, That upon the Anatomical Analyfis of 
all the Parts of a Plants I had certainly found, fand (hall hereafter 
(hew) That in all Plants, there are Two, and only Two Organical Parts 

Ejjentially dittintt,viz. The Pithy Part, and the Lignous Part, 'or fuch 
others as are analogous to either of Thefe. So that, if we can think 
of any Plants, which will afford us either of thefe two,though not per¬ 
fectly, yet in(omegood meafure, fimple and unmixed: We may then 
fee, by putting them to a Chymical, Left, what Principles and Proporti¬ 

on of Principles, concur to Jpecifie their Substantial Forms. 
50. §. To the Pithy Part, Starch, or pure Manchet is analogous, 

as having very little ofthe Lignous mixed with them. I therefore or¬ 
dered ft ij of Starch to be put into a Retort, and with a Receiver affix¬ 
ed, to befetin a Sand Furnace * and that all it would yield, (hould, 
by degrees, be forced over * which, befides what was evaporated at 
the Neck of the Receiver, was about ft j. of an acid and eager Liquor, 
of a heavy and blackifh Oyl% ff, and of a light Oyl 5 )• The Caput 
tuum could not be reduced to Afhes, by the ftrongeft heat which a 
nakgd fire in that Furnace would produce. _ . 

51, To the Lignous Part, Hemp or Flax is analogous, having 
very little ofthe Pithy mixed with them. I caufed therefore ft ij of 
Flax to be put into a Retort, and manag’d as the Starch : whereupon, 
it yielded a Liquor, as I remember, fomewhat like the former, and 
about the fame quantity * no Oyl which remained liquid, when co 5 
but inftead of that a Batyr, almoft of the Confiftence and Colour ot 
the Oyl of Mace 5 and of this above l iij, or near fix times the quan¬ 
tity of the Oyl which was yielded by the Starch. The Caput Mortnnm 
being burned to a white AJh, yielded fome portion of a Lixivia. 

Salt. 
E 53 
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52. §. From whence, I (hall, at prefent, only make thefe two Re- 

marques^ Firft, That although the chief portion, as to quantity, in 

both thefe Bodys, (as in molt Plants') is an Acid Liquor 5 yet the lat¬ 

ter yields alfo feme of an Alkaly, which the other doth not. So that 

they are th ^Lignous Parts of a Plant, generally, which yield the Alkalic^ 

Salt, or at Raft in the greateft Proportion, secondly, That the Sul- 
phurious or Oleous Principle, is alfo much more predominant in the Lig- 

nousPart, than in the Pithy. To thefe, the like Tryalsupon other 

Plants, ihould be added } and other ways. So, in regard the Soot of 

moft Woods, yields a Volatile Alkyly 5 it were fit to examine, Whe¬ 

ther the Soot which is made of the Pithy Parts and that, of the Lig- 

nous, afford the faid Alkaly, in equal qantity 5 or whether, as is moft 

likely, that of the Lignons doth afford it in a far greater : and the 

like* 
53. $. The profecution of what is here propofed, will be requifite, 

To a fuller and clearer view, of the Modes of Vegetation, of the Senfi- 
hle Natures of Vegetables, and of their more Reclufe Faculties and Port¬ 

ers. Firft, of the Modes of Vegetation. For fuppofe we were fpeak- 

ing of a Root ? from a dueconfiderationof the Properties of any Or- 

^anical Part or Paris thereof 5 ’tis true, that the real and genuine Can- 
fes may be rendred, of divers other dependent Properties, as fpoken ge¬ 

nerally of the whole Root. But it will be asked again, What may be 

theCaufes of thofe firft and Independent ones > Which, if we will 

feek, we muft do it by inquiring alfo, What are the Principles of thofe 

Organical Parts <? For it is neceffary, that the Principles whereof a Bo¬ 

dy doth confift, Ihould be, if not all of them the aliive, yet the capa¬ 
citating Caufes, or fuch as are called Can fie fine quibus non, of its becom¬ 

ing and being, in all refpetts, both as to Subfiance and Accidents,what 

it is: otherwile, their Exiftence, in that Body, were altogether fu- 

perfluous $ fince it might have been without them : which if fo, it 

might then have been made of any other 5 there being no neceffity of 

putting any difference , if neither thofe, whereof it is made,are thought 

neceffary to its Being. Wherefore if we will allow a Body, and lo the Or¬ 
ganical Parts of a Vegetable to have Principles, we muft allow thefe Prin¬ 

ciples their neceffary Ufe 5 and that the Shapes or other Properties of the 

(aid Parts, are as much dependant upon the Nature of Thefe 5 as is the 

Roundnels of a Drop of Ink, upon the Fluidity of Water, ingredient 

to it. 
54. £. Again, the Principles of the Organical Parts being known, 

we may from thence obtain a further knowledge of the Natures, and 

Caufation or Original of their Contents } fince thefe Contents are not on¬ 

ly included in the faid Organical Parts, but alfo Created by them :and 

muft needs be fo, whether we will fuppofe the Principles of thefe Con¬ 

tents to be pra-exiftent to their reception thereinto, or not. For, if 

not prae-exiftent, what can be clearer, than that the laid Parts give 

them their Exiftence > And if prs-exiftent, yet in regard they are di- 

ftinguiftied, and fuch only of them admitted in fuch fort into an Orga¬ 

nical Part, from amongft others, as are apt to combine and mix toge¬ 

ther in fuch a Form,and fo to conftitute fuch a Liquor 5 it is as clear,that 

the Exiftence, if not of thofe Principles, yet of that Liquor, is depen¬ 

dent on the faid Part. 

c 55-*. 
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55. f. And if by means of the faid Organical Parts, it is, that their 
Contents becomefuch and fttch peculiar Mixtures 3 it is hence alfo mani- 

feft, That, by the fame means, they are of fuch diftinft Faculties and 
Powers ; Becaufe the Faculty or Power of a Body, lieth not in any of 

its Principles apart 5 but is a Refultance from them all 5 or from their 

being, in fuch peculiar fort and manner, United and Combined toge¬ 

ther. So the Principles of the Purgative Parts of a Root, as of Rhu¬ 

barb, although we fhould fuppofe them to be exiftent in the furround¬ 

ing Earth, yet we cannot fay, That that Earth, or the Principles there¬ 

in contained, are Purgative 5 but only that they are fuch, as by being 

combined together, in fuch a peculiar way, may become fo. So thele- 

veral parts of a Clocks, although they are and muft be all prae-exiftent 
to it, and it is their Form, by which they are, what they are 5 yet is it 
th efetting together of fuch Parts, and in fuch away only, that makes 

them a Clock. And fince we fee that the Mixture of two Bodies of two 

different Qualities, as of Two Colours, will produce a Third Colour, 

differing from them both 5 as Blue and Red, do a Murrey : Why fhould 

hot Two or More Bodies of different Natures, be fo combined to¬ 

gether, as to produce a Third Nature? Or wherefore may not that be 

allowed to be performed by Nature, which by Artificial Compounding 

of Medicines, or other Bodies, is defigned, and oftentimes effetted > I’ll 
give but one Inftance 3 Water, Greafe, and an Alcaiizate Salt, may be 

eafily fo ordered as to be inverted with new Qualities, Nature, and 

Powers 5 the Salt, to lofe its extreme fiery Pungent Tajle 3 the TaUow,\ts 

Smell3 and being before unfociable with the Water, to mingle there¬ 

with: neither Tallow, Salt, nor Water alone, will fetch out a fpot of 

Greafe3 but all united eafily do it: the fame Three Bodys united, are, 

in fome Cafes, as in the Jaundies, no ill Medicine 3 any of which, gi¬ 

ven alone, may rather prove prejudicial, than a cure: and all this done, 

only by duly boiling them together into one Body, which we call 
Sope. 

56. §. Whence again, if it be fuch an Z)nion, and Proportion, of 
fuch a Sort of Principles, which produceth fuch a Faculty 3 and that 

we may, by any means, come to know what thefe are 3 we may, poffi- 
bly, alio attain to the knowledge of fuch Rules, whereby any kind of 

Faculty may be made 3 as to Compound fuch Bodies, which are neither 

Purgative nor Vomitory, fo together, as to be Inverted with thofe Fa¬ 
culties. And if to Make them, then confequently, to Mend, Exalt, 

Strengthen, and Enoble them, with greater eaft and certainty. And thus 
much for the Fourth General Mean. 

57. §. HITHERTO, We have confidered the Materials of a Ve- The Fifth 
get able, only as Ingredient to it : there yet remains a Fifth Story to be General 
afeended 3 which is, to confider thefe Materials as they are derived Mean. 

from abroad : or as, after they are received and naturalized, they may, 

with others yet abroad, have any kind of correfpondence. And thefe 
are Four in general,/;/. Earth, Water, Aer, and Sun 5 all which, in 

that they contribute fo univerfally to Vegetation, and to whatfoever is 

contained in a Vegetable, it is therefore requifite, that ofThefe likewife, 
Particular Obfervation fhould be made. 

58. §. And Firft, of the Earth, and of all Solid Receptacles of 
Plants. Where we are to confider their feveral Kinds 3 as Mellow, 

Sandy, Clayie, Chalky, and others. Their Ingredients 3 as Rank and 

E 2 Mellow 
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Mellow Earth, with Sand, or with Clay 5 or Sand with Clay 3 or alto¬ 

gether 5 and in what Proportions. The Principles whereinto any one 

of thefe Ingredients, feparated from the reft, and put to the Teft of 

Diftillation, VJlion, Calcination, or other, either alone, or by mix¬ 

ture with other Bodies, may be Refolved. And by their Qualities, as 
Colour, Swell, Tajle, &c. both Ingredient sand Principles to be exami¬ 

ned. To make tryal of the growth of Plants, in all kinds of fimple 

Soils $ either Earthy or Mineral, as Clay, Marl, Oker, Fullers Earth, 
Bole Armeniac, Vitriol, Allum, &c. or Vegetable, as Rotten Wood, 

Brans, Starch, or Flower, &c. or Animal, as Dungs, pounded Flefh, 

dried and powdered Blood, and the like 5 that it may appear, how far 

any of thefe may contribute to the growth of a Plant 5 or to one,above 

another. 
59. §. Next of the Water, and of all Liquid Receptacles. Where 

the feveral kinds of Water, from Wells, Springs, Rain, and Rivers are, 
by their Qualities and Faculties, to be examined ^ as thefe, and by 

thefe, their Principles, either in their Natural State, or upon Digefti- 
on, or otherwife, may be obfervable : Gnce Common Water it felf^ is 
undoubtedly compounded of feveral Principles , the fimplicity there¬ 

of, not being argued, from its Clearnefs and franfparency} for a Solu¬ 
tion of Alum, though it containeth a confiderable quantity of Earth, 

is yet very Clear: nor from its feeming to have neither Smell nor 'Tajle 5 
for Water-drinkers will tell you of the varieties of both in different 

Waters. Befides, if thefe Qualities fhould be accounted rather Phan- 

fie, than Senfe 5 the difference of Waters is yet more manifeft, from 
their different Effefts, obferved by Cooks, Laundrefies, Brewers, and 

others, that have occafion to ufe them: for not to mix with Sope,with¬ 
out curdling } not to boil Meat tender, or without colouring it red 5 

and the'like, are the vices of fome Waters, not of others, which yet 

would feem, in Colour,Tafte,and Smell, fo be the fame. 1 ryal fhould 

alfo be made of the growth of Plants in all kinds of Liquid Recepta¬ 

cles, as Common Water, Snow Water, Sea Water, Urine, Milk , Whey, 

Wine, Oyl, Ink, &c. Or any of thefe, with a folution of Salt, Nitre, 

Sal prunella;, Sope, or other body. And hereby to obferve what fol¬ 

lows, either in the Liquor, or in the Plant it (elf.' as if any fixed Body, 

being weighed before its diffolution in Water and ifthe Plant,fet herein, 

groweth 5 the Water,beingthen evaporated y whether the quantity ofthat 
diffolved body,continue the fame,or is leffened.So,whether any Vegetable 

will become Opiate,by growing a confiderable time in a plain Solution or 

Water-tin<fture of Opium , and the like. Which Experiments,what event 

fbever they have, yet at leaft, for our further inftru&ion in the Nature 

of Vegetation, may be of u(e. 
60. Next of Aer, where it will be requifite to inquire,what fort 

of Bodies may be herein contained : It being probable, from the variety 

of Meteors formed herein 5 and of Vapours and Exhalations continually 

advanced hereinto^ that fome or other ofthem, may bear an Analogy, 

to all Volatile Bodys, whether AnimalJVegetable, or Mineral. The flou- 

rifhings alfo of Frozen Dew j and the Green Colour, which the Aer 
gives the Ground or Water, when, for fome time expofed to it 5 and 

other effefts 5 feem to argue, that it is Impregnated with Vegetable Prin¬ 

ciples. To confider alfo the peculiar Nature ofthat Body, which is ftrift- 

ly called, Aer, And of that true Aerial Salt, which to me, feemeth pro- 
3 bable. 



bable, that it is diffolved in the Hither,as other Salts are in Water, or in 
the Vaporous parts of the Aer. As alio to try, what different Effedts, a 

diverfityoff4er may have upon a Vegetable $ as by fetting a Plant,or Seed, 

either exceeding Low, as at the bottom of a deep Well j or exceeding 

High, as on the top of a Steeple. Or elfe by expofing fome Soil to the 

Aer, which is affuredly free from any Seed, and fo, as no Seed can light 

upon it 5 and toobferve, whether the Aer hath a power of producing 
a Vegetable therein, or not: and the like. 

61. §. Laftly of the Sum, as to which, it may be confidered, What 

Influence it may have upon the Plant,it felf 5 upon the Soil j Or upon 

the Aer. Whether that Influence is any thing elfe befides Heat : or may 

differ from that of a Fire, otherwife, than by being Temperate, and 

more Equal. That it doth, feems evident from an Experiment fometime 
fince given us, in one of the Parifian Journals des Scavans, and which I 

therefore think very applicable to our prefent purpofe. If you hold a 

Concave at a due diftance, againft a Fire,it willcolledt andcaftthe Heat 

into a burning Focus: but if you put a peice of plain Glafs between 

them, the Glafs will fcatter the Heat, and deftroy the Focus. Whereas 

the Sun-Beams, being gathered in like manner, will pafs through the in- 

terpofed Glafs, and maintain their Focus. Asfbr That, of the Collecti¬ 

on of the Sun-beams, by the help of Glajfes, in the form of a Magifiery, 

orof Flowers, and fuch like, I defire to fufpend my thoughts of them, 

till I fee them. I will only fay thus much further at prefent, That I do 

not underftand why the Sun fhould not have fome Influence upon Bo¬ 

dies, befides by Heat, ifit may be granted, That the Moon hath 5 for 

which, it fhould feem, there are fome good Arguments. 

62. $. WE HAVE thus far examined the Principles neceffary to A Sixth Ge- 

Vegetation. The guejlion may be put once more. In what manner are Mean. 

thefe Principles Co adapted, as to become capable ofbeing affefflbled to- Cnly hinted* 

gether, in fuch a Number, Conjugation, Proportion, and Union, as to 

make a Vegetable Body .<? For the comprehension whereof, we muftalfo 

know,Whatarethe Principles ofthefe Principles. Which, although they 

lie info great anabyfs of obfeurity 5 yet, I think, I have fbmereafon to be¬ 
lieve, that they are not altogether undifcoverable. How far they may 

be fo, I am fo far from Determining, that 1 (hall not now Conjedture. 

63. §. THIS is the Defign, and thefe the Means I propofe in order The ConJ 

thereunto. To which, I fuppofe, they may all appear to be neceffary. clufion. 

For what we obtain of Nature, we muft not do it by commanding,but 

by courting of Her. Thofe that woo Her, may poffibly have her for 

their Wife 5 but She is not fb common, as to proftitute her felf to the 

beft behaved Wit, which only pradfifeth upon it felf, and is not appli¬ 

ed toher. I mean, that where ever Men will go beyond Phanfie and 

Imagination, depending upon the Condudt of Divine Wifdom,they muft 
Labour, Hope and Perfevere. And as the Means propounded, are all 

neceffary, fb they may, in fome meafure, prove effectual. How far, I 

promife not 5 the Way is long and dark: and as Travellers fometimes 

airiongft Mountains, by gaining the top of one, are fb far from their 

Journeys end 3 that they only come to fee another lies before them : 
fo the Way of Nature, is fo impervious, and, as I may fay, down Hill 

and up Hill, that how far foever we go, yet the furmounting of one 

difficulty, is wont ftill to give us the profpedt of another. We may 

there- 
I 
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therefore believe,our attainments will be imperfeft, after we have done 

all .* but becaufe we cannot attain to all,that therefore we (hould endea¬ 

vour after nothing } is an Inference, which looks fo much awry from 

the Practical Senfe of Men,that it ought not to be anfwered. Nor with 

better Reafon, may we go about determining, what may be done. The 

greateft Defigns that any Men undertake, are of the greateft uncertain¬ 

ty, as to their Succefs: which if they appear to be of good Import, 

though we know not how far they are attainable, we are to propound 

the Means, in the utmoft ufe whereof only, we can be able to judge: 

A War is not to be quitted, for the hazards which attend it 5 nor the 

Councils of Princes broken up, becaufe thofe that fit at them, have not 
the Spirit of Prophecy, as well as of Wifdom. To conclude, If but 

little mould be effected, yet to defign more, can do us no harm : For 

although a Man (hall never be able to hit Stars by (hooting at them* 

yet he (hall come much nearer to them, than another that throws at 

Apples. 

F / N 1 S. 
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I. 
TO THE 

Right Reverend 

Lord Bifhop of 

CHESTER 
MX LORD, 

Hope your pardon5ifwhile you are holding 
That beft of Books in one Hand, I here 
prefent forne Pages of that of Nature in¬ 
to your other: Efpecially fince Tour Lord- 

fhip knoweth very well, how excellent a 
Covwientary This is on the Former 5 by 

which, in part, GOV reads the World his own Defini¬ 
tion, and their Duty to him. 

But if this Addrefs, my Lord, may be thought con¬ 
gruous, ’tis yet more juft 3 and that I fhould let Tour 
Lordjhip, ana others know, how much, and how defer- 
vedly , I refent Tour extraordinary Favours. Particularly, 
that you were pleafed, fo far to animate my Endeavours, 
towards the Publifhing the following Obfervations. Ma~ 

F 7. ny 
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ny whereof, and mod belonging to the Fir ft Chapter, 
having now lain dormant, near feven years 5 and might 
dill, perhaps, have fo continued, had not Tour Lordjhips 

Eye, at length, created Light upon them. In doing 
which, Tou have given one, amongd thofe many Tokens, 
of as well Tour readinefs to promote Learning and Know¬ 
ledge by the hands of others 3 as Tour high Abilities to do 
it by Tour Own: Both which, are fo manifed in Tour 
Lordjhip, that, like the firft Principles of Mathematical 

Science, they are not fo much to be afferted, becaufe 
known and granted by all. 

The Confederation whereof, my Lord, may make me 
not only Juft, in owning of your Favours 3 but alfo mod 
Ambitions of your Patronage: Which yet, to befpeak, I 
mud confefs, I cannot well. Not that I think, what p 
Good and Valuable, is always its own bed Advocate : for 
I know, that the Cenfures of Men, are humorous, and va¬ 
riable 3 and that one Age, mud have leave to frown on 
thofe Books, which another, will do nothing lefs than kifs 
and embrace. But, chiefly, for this Reafon, Led I fhould 
fo much as feem defirous, of Tour Lordjhips Sollicking 
my Caufe, as to all I havefaid. For as it is your Glory, 
that you like not fo to fhine, as to put out the lead Star 3 fo 
were it to Tour Difhonour, to borrow Tout Name, to ll 
ludrate the Spots, though of the mod confpicuous. I am, 

My Lord\ 

Tour Lordjhips 

Moft Obliged, 

And 

Moft Humble Servant 

NEHEMJAH GREW. 
Coventry, 

June 10. 1671 • 
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THE 

ANATOMY 
O F 

PLANT 
BEGUN. 

With a General A ccount of Vegetation? 

Founded thereupon. 

C H A P. I. 

. Of the Seed in its State of Vegetation. 

E I N G to fpeak of Plants ; and, as far as Inlpe&i- 
on, and conlequent Reafon, may conduct, to en¬ 
quire into the vifible Conjlitutions, and ZJfcs of their 

feveral Parts : I choofe that Method, which,to the 

belt advantge, may fuit with what we have to lay 

hereon. And that is the Method of Nature her felf, 
in her continued Series of Vegetations 5 proceeding 

from the Seed fown, to the formation of the Root, Trun4, Branchy 

Leaf,\ F lower. Fruit, and laft of all, of the Seed alfo tobe fown again ^ 

all which, we (hall, in the fame order, particularly fpeak of 
2. £. The EjJential Conjiitntions of the laid Parts are in all Plants the 

fame: But for Gbfervation, lome are more convenient 5 in which I (hall 

chiefly inftance. And firft of all, for the Seed, we choofe the great Gar* 

den-Bean. 
G 3- i* 
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Tab. I./.2. 

Tab.i.f. 2* 

Tab.l.f.l- 

ft2, 

i 

it 

3. 5J. If then we take a and diffeft it, we (hall find it cloath- 

ad with a doubled Vefl or Coat. Thefe Coats, while the Zfo*# is yet 
green, are feparable, and eafily diftinguiftied. Or in an old one, after 

ithathlay’n two or three days in a mellow Soil 5 or been fbaked as 
long a time in Water: asirtT^.i. When us dry, they cleave fo clofely 

together, that the Eye not before inftru&ed, will judge them but one 5 

the inner Coat (which is of the molt rare contexture)fo far fhrinking up, 

as tofeem only the roughnefs of the outer, fomewhat refembling Wafers 

under Maquaroons. 
4. f. The Inner Coat, in its Natural State, is every where twice, 

and in fome places, thrice as thick, as the Outer. Next to the Radi¬ 

cle, which I fhall prefently defcribe, it is fix or feven times thicker 5 

and encompafles the Radkle round about, as in the fame Figure ap¬ 

pears. 
5. At the thicker end of the Bean, in the outer Coat, a very 

fmall Foramen prefents it felf, even to the bare Eye. In Difte&ion 
*tis found to terminate againft the point of that Part which I call 

a the Radicle. It is of that capacity, as to admit a fmall Virginal Wyer^ 

and is moft of all confpicuous in a green Bean. Efpecially, if a little 

magnified with a good Spe&acle-Glaf. This Foramen is not a hole ca- 

fually made, or by the breaking oft of the Stalk 5 butdefignedly form¬ 

ed, for the ufes hereafter mentioned. It may be obferved not only in 
the great Garden-Bean, but likewife in the other kinds 5 in the French- 

Bean very plainly } in Pcafe, Lupines, Vetches, Lentiles, and other 

Pulfe ’tis alfb found and in many Seeds not reckoned of this kind¬ 

red, as in that of Fcenugreek, MedicaTornata, Goats-Rue, and others .* 

In many of which, ’tis fo very fmall, as fcarcely, without the help of 

Gltjfes to be difcovered 5 and in fome, not without cutting off part 

of the Seed, which otherwife would intercept the fight hereof. 

6. $. That this Foramen is truly permeable, even in old Setting- 

Beans, and the other Seeds above named, appears upon their being 

loaked for fome time in Water. For then, taking them out, and crufh- 

ing them a little, many fmall bubles will alternately arife and break up¬ 

on it. 
7. £. Of all Seeds which have thick or hard Covers, it is alfb ob- 

fervable, That they have the fame likewife T erf orated, as above faid, 

or in fome other manner. And accordingly, although the Coats of fuch 
Seeds as are lodg’d in Shel/s or Stones, being thin, are not vifibly per¬ 

forated j yet the Stones and shells themfelves always are: as in Chap. 7. 

fhajl be feen how. To which Chapter, what is farther obfervable, ei¬ 

ther as to the nature and number of the Covers of the Seed, I alfo 

refer. 
8. §. The Coats of the Bean being ftripp’d off, the proper Seed 

(hews it felf. The parts whereof it is compofed, are three , fc. the 

Main Body, and two more, appendant to it 5 which we may call, the 

Three Organical Parts ofthe Bean, 
9. The Main Body is not one entire piece, but always divided, 

lengthwife, into two halves or Lobes, which are both joyn’d together 
at the Bafs ofthe Bean. Thefe Lobes in dry Beans, are but difficultly 

(eparated or obferv’d 5 but in young ones, efpecially boil’d, they eafily 

flip afunder. 

10. 

0 
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lo. Some very few Seeds are divided, not into two Lobes, but 

into more , asthatof Crejjes into Six. And (ome are not at a!l divi- Eab. *• /• 4* 

ded, but entire 5 as the Grains of Corn. Excepting which few,all other f' 5* 

Seeds, even the fmalleft, are divided, like as the Bean, into juft two 

Lobes. Whereof, though in moft Seeds, becaule of their minutenels, 

we cannot by difte&ion be inform’d 3 yet otherwile, we eafily may, 
as in this Chapter (hall be (een. 

11. §. At the Bajis of the Bean, the two other Organical Parts 

(land appendent ^ by mediation whereof,the two Lobes meet and join 

together. The greater of thele two Parts ftands without the two 

Lobes, and upon diverting the Bean of its Coats, is immediately vifible. 
’Tis of a white colour, and more gloflie than the Main Body, efpeci- J* /• 2» 

ally when the Bean is young. In the Bean, and many other Seeds, ’tis & ^”*a 
fituated fomewhat above the thicker end, as you hold the Bean in its 

moft proper pofture for growth. In Oaft Kernels, which we call A- 

corns, Apple-Kernels, Almonds, and many other Seeds, it ftands pro- Tab.i.f.6—^ 
minent juft from the end 5 the Bafts and the End being in thefe the 

lame, but in the Bean divers. 

12. $. This Part is found not only in the Bean, and the Seeds 

above mentioned 5 but in all others: being that, which upon the Ve¬ 

getation of the Seed, becomes the Root of the Plant 5 which therefore 

may be called the Radicle : by which, I mean the Materials, abating 

the Formality, of a Root. In Corn, it is that Part, which Maljiers, up¬ 

on its (hooting forth, call the Come. 'Tis not eafie to be obferved, la¬ 

ving in (ome few Seeds, amongft which, that of the Bean is the moft 

fair and ample of all I have feen. But that of (ome other Seeds, is, in 

proportion, greater 5 as of Fccnugreeft, which is full as big as one of Lab.i.fq—t 
its Lobes. 

13. The lefler of the two faid Appendents lies occult between 

the two Lobes of the Bean, by feparation whereof only it is to be feen. 

’Tis enclos’d in two fmall Cavities, form’d in the Lobes for its reception. ' Tab.l.f$--b 

Its colour comes near to that of the Radicle 5 and it is founded upon the 

Bafts thereof^ having a quite contrary production, fc. towards the Cone 

of the Bean 5 as being that very Part, which, in proceli, becomes the 
Body or Trunks of the Plant. In Corn, it is that Part, which after the 

Radicle is fprouted forth, or come, (hoots towards the (mailer end of 
the Grain $ and by many Malffers, is called the Acrojpire. 

14. §, This Part is not, like the Radicle, an entire Body, but di¬ 

vided, at its loofe end, into divers pieces, all very clofely couched to¬ 

gether, as Feathers in a Butlch} for which reafon it may be called the 
Plume. They are fo dole, that only two or three of the outmoft are 

at firft feen: but upon a nice and curious feparation of thefe, the more 
interiour (fill may be dilcovered. In the Bean, this may be done: but 

in very few other Seeds 5 becaufe of the extreme fmallneft of the Plume. 

Now as the Plume is that Part which becomes the Trunks of the Plant, 
fo thefe pieces are fo many true, and already formed, though not dis¬ 

play’d Leaves, intended for the (aid Trunk , and foulded up in the fame 
plicature, wherein upon the fprouting of the Bean, they afterwards ap¬ 

pear. In a French Bean, and efpecially in the larger white Kind, or in 

the great Indian Phajeolus, the two outmoft are very fair and elegant. ^ 

In the great Garden-Bean two extraordinary fmall Plumes often, if not a 

always, ftand one on either fide the great one now deferib’d : From 
G 2 which* 
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which, in that they differ in nothing fave in their fize, I therefore on¬ 

ly here juft take notice of them. And thefe three Parts, fc. the Main 

Body, the Radicle, and the Plume, are concurrent to the making up of 

a Seed 5 and no more than thefe 
15. Having thus taken a view of the Organical Parts of the 

Bean, and other Seed/$ let us next examine the Similary, fc. thole 

whereof the Organical are compos’d: a diftinfr obfervation of which, 

for a clear underftanding of the Vegetation of the Seed, and of the whole 

Plant arifing thence is requifite: To obtain which, wcmuft proceed 

in our Anatomy. 
16. $. Differing a Bean then, the fir ft Part occurring is its Cuticle. 

The Eye andfirft Thoughts, fuggeft it to be only a more denfe and 

glofly Superficies 5 but better enquiry difcovers it a real Cuticle. Tis 

fo exquifitely thin, andforthemoft part, fo firmly continuous with 

the Body of the Bean, that it cannot, except in fome finall Rag, be di- 

ftinCtly feen , which, by carrying your Knife aflant into the Bean, and 

then very gently bearing upward what you have cut, will feparate,and 

fhew it felf tranfparent. This Cuticle is not only fpread upon the Con¬ 

vex of the Lobes, but alfo on their Flats, where they are contiguous, 

extending it felf likewife upon both the Radicle and Plume,and fo over 

the whole Bean. 
17. §. This Part, though it be fo far common with the Coats of 

the Bean, as to be like thofe, an Integument 5 yet are we in a quite dif¬ 

ferent Notion to conceive of it: For whereas the Coats, upon fetting 

the Bean, do only adminifter the Sap, and, as being fuperfeded from 

their Office, then die 3 as (hall be feen : this, on the contrary, with the 
Organical Parts of the Bean, is nourifoed, augmented, and by a real Vege¬ 

tation co*extended. 
18. §; Next to the Cuticle, we come to the Parenchyma it felf5 

the Part throughout which the Inner Body, whereof we (hall (peak anon, 

is diffeminated 5 for which reafon I call it the Parenchyma. Not that 

we are fo meanly to conceiveof it, as if ("according to the drifter fenfe 
of that word, ; it were ameer concreted Juyce. For it is a Body 

very curioufly organic d, confiding of an infinite number of extreme 

finall Bladders $ as in Tab. 1. is apparent. The Surface hereof is fome- 

what denfe, but inwardly, ’tis of a laxer Contexture. If you view it 
in a Microfcope, or with a very good Spe&acle-Glaf, it hath fome fi- 

militude to the Pith, while fappy in the Roots and Trunks of Plants 3 

and that for good reafon, as in Ch. 2. (hall be feen. This is beft feen in 

green Beans. 
19. $. This Part would feembyits colour to be peculiar to the 

Lobes of the Bean 3 but as is the Cuticle, fois this alfo, common both to 

the Radicle and Plume 3 that is, the Parenchyma or Pulp of the Bean, as 

to its effential fubftance,is the fame in all three. The reafon why the 

colour of the Plume, and efpecially of the Radicle, which are white, 

is fo different from that of the Lobes, whidh are green, may chiefly de* 

pend upon their being more compact and denfe, and thence their dif¬ 

ferent TinCtures. And therefore the Lobes themfelves, which are green 

while the Bean is young 5 yet when it is old and dry, become whitifh 
too. And in many other Seeds, as Acorns, Almonds, the Kernels of Ap¬ 

ples, Plums, Nuts, &c. the Lobes, even fief and young, are pure white as 

the Radicle it felf. 
20. §*, 
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20. But although the Parenchyma be common* as is laid, to 
all the Organical Parts 5 yet in very differing proportions. In the 
Plume, where it is proportionably leaft, it maketh about three Fifths 
of the whole Plume 5 in the Radicle, it maketh above five Sevenths of 
the whole Radicle j and in each Lobe, is fb far over-proportionate, as 
to make at leaft nine Tenths of the whole Lobe. 

21. §. By what hath been faid, that the Parenchyma or Pulp is not 
the only conftituting Part, befides the Cuticle, is imply’d : there be¬ 
ing another Body, of an effentially different fubftance, embofom’d here¬ 
in: which maybe found not only in the Radicle and Plume, butalfo 
in the themlelves, andfo in the whole Bean. 

22. §. This Inner Body appears very plain and confpicuous in 
cutting the Radicle athwart, and fb proceeding by degrees towards Tab.i.f. 10, 
the Plume, through both which it runneth in a large and ftrait Trunks I2» 
In the Lobes, being it is there in fo very fmall proportion, ’tis difficult¬ 
ly feen, efpecially towards their Verges. Yet if with a fharp Knife 
you fmoothly cut the Lobes of the Bean athwart, divers fmall Specks, r , 
of a different colour from that of the Parenchyma, ftandingthereinallla 'Ia *'1^ 
along in a Line, may beobferv’d^ which Specks are the Terminations 
of the Branches of this Inner Body. 

23. §. For this Inner body, as it is exiftent in every Organical Part 
of the Bean } fo is it, with refpeft to each Part, moft regularly di- 
ftributed. In a good part of the Radicle ’tis one entire Trunk.5 to¬ 
wards the Bafts thereof, "tis divided into three main Branches $ the mid- Lab.r. f. 14. 
dlemoft runneth directly into the Plume; the other two on either fide 
it, after a little fpace, pafs into the Lobes^ where the faid Branches 
dividing themfelves into other fmaller5 and thofe into more,and fmal- 
ler again, are terminated towards the Verges of each Lobe 5 in which 
manner the faid Inner Body being diftributed it becomes in each Lobe a 
true and perfect Root. 

24. §. Of this Seminal Root, as now we'll call it, from the Defcrip- 
tion here given, it is further obfervable 3 That the two main Branch¬ 
es hereof, in which thefeveral Ramifications in each Lobe are all uni¬ 
ted, are not committed into the Seminal Trunks of the Plume, nor yet 
ftand at right angles with That and the Radicle, and fb with equal re- 
fpeft towards them both : but being produced through part of the Pa¬ 
renchyma of the Radicle, are at laft united therein to the main Trunk., 
and make acute Angles therewith: as may be feen in the fame. f. 14. Tab.i.f. 14. 

25. This Seminal Root being fb tender, cannot be perfectly ex- 
carnated, (as may the Vejfels in the Parts of an Animal) by the moft 
accurate Hand. Yet by diffe&ion begun and continu’d, as is above 
declared,its whole frame and diftribution may be eafily obferv’d. Again, 
if you take the Lobe of a Bean, and lengthwife pare off its Parenchyma 
by degrees, and in extreme thin flices, many Branches of the Seminal 
Root, (which by the other way of Diffettion were only noted by fb 
many Specks) both as they are fewer about the Bafis of the Bean, and 
more numerous towards its Verges, in fome gooddiftin&ion and entire- 
nefs will appear. Forthis you muft have new Beans; or elfe foaked in 
Water, or buryed for fbme time. 

26. As the Inner Body is branched out in the Lobes, fois it in 
the Plume: For if you cut the Flume athwart, and from the Bafis pro¬ 
ceed along the Body thereof you’ll therein find, fir ft, one large Trunk. 

or 
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or Branch, and after four or five very (mall Specks round about it, 
which are the terminations of fb many leffer Branches therewith di- 
ftributed to the feveral parts of the Plume. The diftribution of the 

Jib.i.f. ii-c Jnner Body, as it is continuous throughout all the Organical Parts of 

the Bean, is reprefented,T<z/>. 
27. This Inner Body is, by diffeCtion, beft obfervable in the 

Bean and great Lupine. In other larger Pulfe it (hews likewife fome 
obfcure Marks of it fclf But in no other Seeds,which I have obferved, 
though of the greateft (Ize: as of Apples, Plums, Nuts, &c. is there any 
clear appearance hereof upon diffeCtion, faving in the Radicle and 
Plume 3 the reafon of which is partly from its being, in moft Seeds, 
fo extraordinary little 3 partly from its Colour, which in moft Seeds, 

is the fame with that of the Parenchyma it fel£ and fo not diftinguifha- 
ble from it. 

_ , 28. Yet in a Gourd-Seed, the whole Seminal Root, not only its 
.1./.15-C fypajn branches, but alfo the Sub-divifions and Inofculations of the lefter 

ones, are without any difleCtion, upon the feparation of the Lobes, on 
their contiguous Flats immediately apparent. 

And as to the exiftence of this Seminal Root, what DiffeCtion can¬ 
not attain, yet an ocular infpeCtion in hundreds of other Seeds, even 
the fmalleft, will demonftrate$ as in this Chapter fhall be feen how. 

29. $. In the mean time, let us only take notice 5 That when we 
fay, every Plant hath its Root, we reckon fhort. Forevery Plant hath 
really two, though not contemporary, yet fuccefiive Roots 3 its Ori¬ 

ginal or Seminal-Root within the Lobes or Main Body of its Seed 3 and 
its Plant-Root, which the Radicle becometh in its growth : the Paren¬ 

chyma of the Seed, being in fome refemblance, that to the Seminal 

Root at firft, which the Mould is to the Plant-Root afterwards 3 and 
the Seminal Root being that to the Plant-Root, which the Plant-Root 

is to the Trunk, For our better underftanding whereof having taken 
a view of the feveral Parts of a Bean, as far as DiffeCtion conducts 3 
we will next briefly enquire into the life of the laid Parts, and in 
what manner they are the Fountain of Vegetation, and concurrent to the 
being of the future Plant. 

\ccount go. §. THE GENERAL Caufe of the growth of a Bean, or other 
P-ge-Seed, is Fermentation. That is, the Bean lying in the Mould, and a 

v ot the moderate accefs of fome moifture, partly diffimilar, and partly conge¬ 
nerous, being made, a gentle Fermentation thence arifeth. By which, 
the Bean fwelling, and the Sap ftill encreafing, and the Bean continu¬ 
ing ftill to fwell, the work thus proceeds: as is the ufual way of ex¬ 
plicating. But that there is fimply a Fermentation, and fb a fufficient 
fupply of Sap is not enough : but that this Fermentation, and the ~Sap 

wherein ’tis made, fhould be under a various Government, by divers 
Parts thereto fubfervient, is alfo requifite 3 and as the various prepa¬ 
ration of the Aliment in an Animal, equally neceffary : the particular 
procefs of the Work according whereto, we find none undertaking to 
declare. 

g 1. §. Let us look upon a Bean then, as a piece of Work fo fram’d 
and fet together, as to declare a Defign for the produ&ion of a Plants 

which, upon its lying in fome convenient Soil, is thus effected. Firft 
of all, the Bean being enfoulded round in its Coats, the Sap wherewith 
it is fed, inuft of neceffity pals through thefe : By which means, it is 

not 
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not only in a proportionate quantity, and by degrees 5 but alfo in a 
purer body 5 and poftibly not without Tome Vegetable Tin&ure, tranf- 
mitted to the Bean. Whereas, were the Bean naked, the Sap mud 
needs be, as over-copious, fo but crude and immature, as not beingfil- 

tred through fofine a Cotton as the Coats be. And as they have theufe 
of a F"litre to the tranfient Sap 5 fo of a Veffel to that which is ftill 
depofited within them, being alike accommodated to the fecurer Fer¬ 

mentation hereof, as Bottles or Barrels are to Beer, or any other Fermen¬ 

tative Liquor. * 
32. jf. 4nd as the Fermentation is promoted by fome Aperture in 

the Veffel 5 fo have we the Foramen in the upper Coat alfo contrived. 
That if there {hould be need of fome more Aiery'Particles to excite 
the Fermentation 5 through this, they may obtain their Entry. Or, 
on the contrary, {hould there be any fuch Particles or Steams, as might 
damp the genuine proceeding thereof, through this again, they may 
have eafie iffue. Or if, by being over copious, they (hould become too 
high a Ferment'-y andfo precipitate thofe foft and flow degrees, as are 
neceffary to a due Vegetation. The faid Aperture being that, as a com¬ 
mon Pafport, here to the Sap, which what we call the Bung-hole of 
the Barrel, is to the new tunn’d Liquor. 

33. $. And the Radicle being defigned to (hoot forth firft, aspre- 
fently (hall be fhew’d how$ therefore is it diftin&ly furrounded with 
the Inner and more fucculent Coat. That being thereby fuppled on 
every fide, its eruption may be the better promoted. 

34. $. The Sap being paffed through the Coats, it next enters the 
Body of the Bean 5 yet not indiferiminately neither 5 but, being filtred 
through the Outer Coat, and fermented in the Body of the Inner, is by 
mediation of the Cuticle, again more finely filtr’d, and fo entereth the 
Parenchyma it felfundera fourth Government. 

35. §. Through which Part the Sap paffing towards the Seminal 

Root, as through that which is of a more fpatious content, befides the 
benefit it hath of a farther percolation,’ it will alfo find room enough 
for a more free and attive fermenting and maturation herein. And be¬ 
ing moreover, part of the true Body of the Bean, and fo with its pro¬ 
per Seminalities or TinUures copioufly repleat 5 the Sap will not only 
find room, but alfo matter enough, by whofe Energy its Fermentation 

will ftill be more advanced, 
36. § And the Sap being duly prepared here, it next paffeth into 

all the Branches of the Seminal Root, and founder a fifth Government. 
Wherein how delicate ’tis now become* we may conceive by the pro¬ 
portion betwixt the Parenchyma and this Seminal Root 5 fo much only 
of the beft digefted Sap being difohargedfrom the whole Stock in that, 
as this will receive. And this, moreover, as the Parenchyma, with its 
proper Seminalities being endowed 5 the Sap for thefupply of the Ra¬ 
dicle, and of the young Root from thence, is duly prepared therein,and 
with its higheft Tinffure and Impregnation at laft enriched. 

37. (j. The Sap being thus prepared in the Lobes of the Bean, 5tis 
thence discharg’d $ and either into the Plume,or the Radicle,rauft forth¬ 
with iffue. And fince the Plume is a dependent on the Radicle 5 the 
Sap therefore ought firft to be difpenced to this .* which accordingly, 
is ever found to [hoot forth before the Plume: and fometirnes an inch 
or two in length. Now becaufe the primitive courfe of the Sap into 

* 
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the Radicle, is thus requifite 5 therefore, by the frame of the Parts of 
the Beanis'it alfo made neceffary. The two main Branches of the Se¬ 

minal Root, being produced, as is before obferved, not into the Plume, 

but the Radicle. Now the Sap being brought as far as the Seminal 

Root, in either Lobe } and according to the conduft thereof continu¬ 
ing (till to move: it muft needs immediately iflue into the fame Part, 

lab. 1. /. 14. whereinto the main Branches themfelves do 5 that is, into the Radicle. 
By which Sap, thus bringing thefeveral Tinffvres of the Parts afore 

faid with it, being now fed 5 it is no longer a meer Radicle, but is 
made alfo Seminal, and fo becomes a perfect Root. 

38. 55. The Plume, all this while, lyes clofe and ftill. For the fake 
of which, chiefly it is, that the Bean and other 'Seeds are divided into 
Lobes, viz. That it might be warmly and fafely lodged up between 
them, and fo fecur’d from the Injuries fo tender a Part would foftain 
from the Mould} whereto, had the Main Body been entire, it muft, 
upon the cleaving of the Coats, have lay’n contiguous. 

39. But the Radicle being thus impregnated and {hot into a 
Root } Vis now time for the Plume torouze out of its Cloyfters, and 
germinate too: In order whereto, ’t is now fed from the Root, with 
laudable and fufficient Aliment. For as the Supplies and Motion of 
Sap were firft made from the Lobes, towards the Root : fo the Root 

being well fhot into the Mould, and now receiving a new and more 
copious Sap from thence } the motion hereof muft needs be ftronger, 
arjd by degrees proceed in a contrary courfe, Jc. from the Root to¬ 
ward the Plume : and, by the continuation of the Seminal Root, is di- 
re&ly conduced thereinto 5 by which being fed, it gradually enlarges 
and difplays it felf. 

40. §. The courfe of the Sap thus turned, it iflues, I lay, in a 
dired Line from the Root into the Plume: but collaterally, into the 
Lobes alfo} Jc. by thofe two aforefaid Branches which are obliquely 
tranfmitted from the Radicle into either Lobe. By which Branches the 
laid Sap being disburfed back into all the Seminal Root, and from 
thence, likewife into the Parenchyma of the Lobes, they are both thus 
fed, and for fome time augmenting themfelves, really grow : as in Lu¬ 
pines is evident. 
' 41. §. Yet is not this common to all Seeds. Some rot under¬ 
ground } as Corn} being of a laxer and Ids Oleous Subftance, differing 
herein from moft other Steds} and being not divided into Lobes, but 
one entire thick Body. • And fome, although they continue firm, and 
are divided into Lobes, yet rife not} as the great Garden Bean. In 
which, therefore, it is obfervable, That the two Main Branches of the 
Lobes, in comparifon with that which runs into the Plume, are but 

• rmrl fr\ t-r\ *%r\A *7/=>rrr»t-ot-irMi nT T r*Ln r • 

them. 
42. §. Excepting a few ofthefe Two Kinds, all other Seeds what- 

foever, (which I have obferved) befides that they continue firm } > 

upon the Vegetation of the Plume, do mount alfo upwards,and advance 
above the Ground together with it} as all Seeds which fpringup with 
one or more Dijfimilar Leaves: Thefe DiJJtmilar Leaves, for the moft 
part Two, which firft fpring up, and are of a different fhape from thofe 
that follow, being the very Lobes of the Jee^divided, expanded, and thus 
advanced. 
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43. $. The Impediments of our apprehenfion hereof are the Co¬ 

lour, Size and Shape of the Dijjimilar Leaves. Notwithftanding, that 
they are nothing elfe but the Main Body of the Seed, how I came- 
firft to conceive, and afterwards to know it, was thus. Firft, I ob- 
lerved in general, that the Dijjimilar Leaves, were never jagg’d, but • 
even edg’d : And feeing the even verges of the Lobes of the Seed here¬ 
to refpondent, I was apt to think, thatthofe which weTe fo like,might 
prove the fame. Next defending to particular Seeds, I obferved,firft, 
of the Lupine 5 that, as to its Colour, advancing above the Ground, 
fas it ufethtodo) it wasalways changed into a perfeft Green. And 
why might not the fame by parity of R_eafon be inferred ofother seeds <? 
That, as to its fize,it grew but little bigger than when firftfet.Whence, 
as I difcern’d (The Augmentation being but little) we here had only Tab. 2. f. 1. 
the two Lobes : So, (as fome augmentation there was) I inferr’d the 
like might be, and that, in farther degrees, in other Seeds. 

44. $. Next of the Cucumber-Seed, That, as to its Colour, often 
appearing above ground,in its primitive white, from white it turns to 
yellow,and from yellow to greeny the proper colour of a Leaf. That, 
as to its fize, though at its firft arife, the Lobes were little bigger than 
upon letting} yet afterwards, as they chang’d their Colour, fo their di- Tab. 2. f. 2, 

mentions alio, growing to a three-four-five-fold amplitude above their 
primitive fize. But whereas the L obes of the Seed, are in proportion, 
narrow, fhort and thick : how then come the Dijjimilar Leaves, to be 
lo exceeding broad, or long, and thin? The Queftion anlwers it lelf: 
For the Dijjimilar Leaves, for that very reafon are lo thin, becaufe lb 
very broad or long} as we lee many things, how much they are ex¬ 
tended in length or breadth, fo much they lofe in depth, or grow 
more thin } which is that which here befalls the now effoliated Lobes. 
For being once dif-imprifened from their Coats,and the courfe ofthe&/p 
into them, now more and more encreafed} they muft needs very confi- 
derably amplifiethemfelves: and from the manner wherein the Semi¬ 

nal Root is branched in them, that amplification cannot be in thick- 
nels, but in length or breadth. In both which, in fome Dijjimilar ^ 
Leaves, ’tis very remarkable } elpecially in lengthy as in thole of Let- a ’ 2‘ L 3‘ 

tice, Thorn-Apple, and others} whole Seeds, although very fmall, yet 
the Lobes ofthofe Seeds growing up into Dijjimilar Leaves,are extended 
anlnch,and Ibmetimes more,in length. Though he that fhallattempt to 
get a clear fight of the Lobes of Thorn-Apple,and lorne others,by Dijje&i- 

on,will find it no eafie Task} yetisthat which may be obtained }and in 
the Laft B00L fhall be fhew’d. From all which, and the ob¬ 
servation of other Seeds, I at laft found, that the Dijjimilar Leaves of 
a young Plant, are nothing elfe but the Lobes or Main Body of its 
Seed. So that, as the Lobes did at firft feed and impregnate the Ra- 
dicle into a perfebl Root} lo the Root, being perfe&ed, doth again feed, 
and by degrees amplifie each Lobe into a perfeft Leaf. 

45. $. The Original of the Dijjimilar Leaves thus known, we un- 
derftand, why fome Plants have none} becaule the Seed either rileth 
not, as Garden-Beans, Corn, &c. Or upon riling, the Lobes are little 
alter’d, as Lupines, Peaje, 8cc. Why, though the proper Leaves are 
often indented round} the Dijjimilar like the Lobes are even-edg’d. 
Why, though the proper Leaves are often hairy* yet thele are ever 
fmooth. Why fome have more Dijjimilar Leaves than two, as Crejjes, 

H which 
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Hift. of the which have fix, as the Ingenious Mr. sharrockdfo obferves. The reafon 
Prop.otVege. whereof is, becaufe the Main Body is not divided into Two, but Six,di- 

ftinft Lobes, as I have often counted. Why Radijhes feem at firft to 
have four, which yet after appear plainly two .* becaufe the Lobes of the 

. Seed, have both a little Indenture, and are both plaited, one over the 
other. To which, other Inftances might be added. 

46. The ufe of the Dijfmilar Leaves is, firft, for the protedion 
of the Plum 3 which being but young, and fo but foft and tender, is 
provided with thefe, as a double Guard, one on either fide of it. For 
this reafon it is, that the Plume, in Corn, istrufied up within a mem¬ 
branous SW: and that of a Bean, cooped up betwixt a pair of Sur- 

Lab. 3. j ls . But where the Lobes rife, there the Plume hath neither of them, 

being both needlels. ' 
47. §. Again, fmce the Plume, being yet tender, may be in¬ 

jur'd not only by the Aer, but alfo for want of Sap, the fupplies from 
the Root being yet but flow and fparing 3 that the faid Plume rhere- 
fore by the Dijfmilar Leaves, may have the advantage likewife of 
fome refreftiment from Dew or Rain. For thefe having their Bafts 
a little beneath that of the Plume, and expanding themfelves on all 
fides of if, they often ftand after Rain, like a Veflel of Water, con¬ 
tinually foaking and fuppling it, left its new accefs into the Ayr, fhould 

48. Moreover, that fince the Dijfimilar Leaves by their Bafts 
intercept the Root and Plume, the greater and grofler part of the 
S*p, may be, by the way, depofited into thofe 3 and fo the pureft pro¬ 
ceed into the yet but young and delicate Plume, as its fitted: Ali¬ 

ment. . r 1 1 • » r- 

49. 5*. Laftly, we have here a demonftration ot the being of 
the Seminal Root: which, fince through the colour or fmalnefs of 
the Seed, it could not by Difle&ion be obferv’d, except in fome 
few 3 Nature hath here provided us a way of viewing it in the now 
effoliated Lobes, not of one or two Seeds, but of hundreds 3 the Semi¬ 
nal Root vifibly branching it felf towards the Cone or Verges of the 

laid Lobes, or now Dijfmilar Leaves. 

CHAP. 



Book I. of P lant r. 11 

CHAP. n. 

Of the ROOT. 

A VI NG Examin’d and purfu’d the Degrees of 
Vegetation in the Seed, we find its two Lobes have 
here their utmoft period: and, that having conveyed 
their Seminalities into the Radicle and Plume 3 thefe 
therefore, as the Root and Trunfiof the Plant, ftill 
furvive. Of thefe, in their order, we next pro- 
ceed to (peak 5 and firft, of the Root: whereof, as 

well as of the Seed, we muft by Diffeftion inform ourfelves. 
2. §. In Diffe&ion of a Root then, we (hall find it with the Ra¬ 

dicle, as the Parts of an Old Man with thofe of a Foetus fubftantiallv 
one. The firft A* occurring is its Skin, the Original whereof is 
from the Seed: For that extreme thin Cuticle which is fpread over the 
Lobes of the Seed, and from thence over the Radicle, upon the 
mooting of the Radicle into a Root, is co-extended, and becomes its 
skjn- 

3- The next Part is the Cortical Body. Which,when it is thin 
is commonly called the Barque. The Original hereof, likewife is 
from the Seed? or the Parenchyma, which is there common both to 
the Lobes_and Radicle, being by Vgetation augmented and prolonged ^ . - 
into the Root, the fame becomes the Parenchyma of the Barque. lab'2'h 4 

4. The Contexture of this Parenchyma may be well illuftrated 
by that of a Sponge, being a Body Porous, Dilative and Pliable. Its 
Pores, as they are innumerable, fo, extream fmall. Thefe Tores are 
not only fufceptive of fo much Moifture as to fill, but alfo to enlarge 
themielves? and fo to dilate the Cortical Body wherein they are •• which 
by the (hnv’hng in thereof, upon its being expos’d to the Air, is alfo 
ken. In which dilatation, many of its Parts becoming more lax and 
diltant, and none of them fuffering a folution of their continuity 3 ’tis 
a Body alfo fufficiently pliable 3 that is to fay, a ritott exquifitely fine- 
wrought Sponge. J J 

5- §• The Extention of thefe Pores is much alike by the length 
and breadth of the Root 5 which from the (blinking up of the Cortical 
Body, in a piece of a cut Root, by the fame dimenfions, is argu’d. 

. .6‘ T.he proportions of this Cortical Body are various.* if thin, 
tis, as isfaid, called a Barque 3 and thought to ferve to no other end, 
than what is vulgarly afcrib’d to a Barque 3 which is a narrow conceit! 
It a Bulky Body, m comparifon with That within it, as in the young 
Roots of Cichory Afparagus, &c. ’tis here, becaufe the faireft, there¬ 
fore taken for the prime Part 3 which, though, as to Medicinal ufe 
it is 3 yet, as to the private ufe of the Plant, not fo. The Colon r 
hereof, though it be originally white, yet in the continued growth of 
the Root, divers Tintfures, as yellow in Docfi, red in Biftort are there¬ 
into introduced. 
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7. i. Next within this Part ftands the Lignous Body : This Lig- 

tious Body, lyeth with all its parts, fo far as they are vifible, in a Cir- 
•k cle or Ring. Yet are there divers extreme fmall Fibres thereto pa¬ 

rallel, ufualiy mixed with the Cortical Body } and by thefomewhat dif¬ 
ferent colour of the faid Cortical Body where they ftand, may be no¬ 
ted. Thefe Fibres the Cortical Body, and Shin, altogether, properly 
make the Barque. The Original of this Lignous Body, as of the two 
former, is from the Seed 5 or, the Seminal Roots of both the Lobes, be¬ 
ing united in the Radicle, and with its Parenchyma co-extended, is here 
in the Root of the Plant, the Ligno/ts Body, 

8. £. The Contexture hereof, in many of its parts, is much more 
clofe than that of the Cortical} and their Pores very different. For 
whereas thofe of the Cortical are infinitely numerous, thefe of the Lig- 
nous are in companion nothing fo. But thele, although fewer, yet 
are they, many of them, more open, fair and vifible : as in a very thin 
Slice cut athwart the young Root of a Tree, and held up againft the 
light, is apparent. Yet not in all equally 5 in Coran-Tree, Goosberry- 

Tree, &c. lefs, in Oak. , Plums, and Specially Damajcens, more 5 in 
' Elder, Vines, <&c. moft confpicuous. And as they are different in 

number and fize, fo alfo (whereon the numeroufnefs of the Pores of the 
Cortical Body principally depends) in their Ihape. For whereas thole 
of the Cortical Body are extended much alike both by the length and 
breadth of the Root } thefe of the Lignous, are only by the length } 
which elpecially in Vines, and Ibme other Roots is evident. Of thele 
Pores, ’tis alfo obfervable, that although in all places of the Root they 

, are vifible, yet moft fair and open about the filamentous Extremities of 
a,b' fome Roots, where about, the Roots have no Pith } as in Fenil. And 

in many Roots, higher. 
9. The proportion betwixt this Lignous Body and the Cortical, 

is various, as was laid} yet in this, conltant, fc. that in the filamentous 

and'fmaller Parts ofthe Root, the Lignous Body is very much the lefs} 
running like a flender Wyer or Nerve through the other furrounding 
it. Whereas in the upper part, it is often times of far greater quan¬ 
tity than the Cortical, although it be encompafs’d by it. They ftand 
both together pyramidally, which is moft common to Infant Roots, but 
alio to a great many others. 

10. The next Part oblervable'in the Root, is the Infertment. The 
exiftence hereof, fo far as we can yet oblerve, is fometimes in the .Radi¬ 

cle of the Seed it lelf} I cannot fay always. As to its fubftantial na¬ 
ture, we are more certain } that it is the fame with that of the Paren¬ 

chyma of the Radicle} being always at leaft augmented, and fo, in part, 
originated from the Cortical Body, and lo, atlecond hand, from the laid 
Parenchyma. For in differing a Root, I find, that the Cortical Body 

doth not only environ the Lignous, but is alfo wedg’d, and in many 
Pieces inferted into it} and that the faid inferted Pieces make not a 
raeer Indenture, but tranlmit and Ihoot themlelves quite through as 
far as the Pith : which in a thin Slice cut athwart the Root, as fo many 
lines drawn from the Circumference towards the Center, (hew them- 
felves. 

n. The Pores of the Injertment are fometimes, at leaft, exten¬ 
ded Ibmewhat more by the breadth of the Root, as about the top of 
the Root of Borage may be feen} and are thus different from thofe of 

the 
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the Cortical Body, which are extended by the length and breadth much 
alike; and from thofe of the Lignous, being only by its length. 

12. $. The number and lize of thefe Infertions are various. In 
Hawthorn, and fome others, and efpecially Willows, they are moft ex- 
tream fmall; in Cherries and Plums they are Biger; and in the Vine ^ 

and fome other Trees, very fairly apparent. In the Roots of moft 6 

Herbs they are generally more eafily difcoverable ; which may lead to 
the obfervation of them in all. 

13. Thefe Infertions, although they are continuous through 
both the length and breadth of the Root; yet not fo in all Parts, but 
by the feveral fhootings of the Lignovs Body they are frequently in¬ 
tercepted. For of the Lignous Body it is ('herebeftj obfervable ^ 
That its feveral Shootings, betwixt which the Cortical is inferted, are 
not, throughout the Root, wholly diftinft, ftrait and parallel: but 
that all along being enarch’d, the Lignous Body, both in length and 
breadth, is thus difpofed into Braces or, Ofculations. Betwixt thefe 
feveral Shootings of the Lignous Body thus ofculated, the Cortical •y ^ 2 f.% 
(hooting, and being alfo ofculated anfwerably Brace for Brace, that * ' 
which I call the Infertment is framed thereof. 

14. Thefe Ofculations are fo made, that the Pores or Fibres of 
the Lignous Body, I think, nofwithftanding, feldom or never run one 
into another; being, though contiguous, yet ftill diftinft. In 
the fame manner as fome of the Nerves, though they meet, and for 
fome fpace are alfociated together, yet ’tis moft probable, that none 
of their Fibres are truly inofculated, faving perhaps, in the Flexures. 

15. §. Thefe Ofculations of the Lignous Body, and fo the intercep¬ 
tion of the Infertions of the Cortical, are not to be obferv’d by the 
traverfe cut of the Root, but by taking off the Barque. In the 
Roots of Trees, they are generally obfeure ; but in Herbs often more 
diftinfty apparent; and efpecially in nTurnep: the appearance where¬ 
of, the Barque being dripp’d off, is as a piece of clofe-wrought Net¬ 
work, fill’d up with the Infertions from thence. 

16. §. The next and laft diftintt Fart of the Root is the Pith. The 
fubftantial nature thereof, is, as was faid of the Infertment, the fame 
likewife with that of the Parenchyma of the Seed. And according to 
the beft obfervation I have yet made, ’tis fometimes exiftent in its Ra¬ 

dicle ; in which, the two main Branches of the Lobes both meeting, 
and being olculated together, are thus difpos’d into one round and 
tubular Trunk , and fo environing part of the Parenchyma, make there- 
ofa Pith; as in either the Radicle, or the young Root of the great Bean 
or Lupine, may, I think, be well feen. 

17. But many times the Original hereof is immediately from 
the Barque. For in diffe&ion of divers Roots, both of lrees and Herbs, 
as of Barberry or Mallows, it is obfervable, That the Cortical Body and 
Pith, are both of them participant of the fame Colour ; in the Barberry, 
both of them tinged yellow, and in Mallows, green. In cutting the 
fmaller Parts of the Roots of many Plants, as of Bor agefMallows, Par- 
fey, Columbine, &c. ’tis alfo evident, That the Lignous Body is not 
there, in the lead Concave, but ftandeth Solid, or without any Pith, Tab^.fp.-i 
in the Center ; and that the Infertions being gradually multiplied after¬ 
wards, the Pith, at length, towards the thicker parts of the Root, 
(hews and enlarges it felf. Whence it appears, that in all fuch Roots, 

the 

<* 
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the Pith is not only of the fame fubftantial nature, and by the ln- 

Jertions doth communicate with the Barque ; and that it is aho aug¬ 
mented by it; which is true of the Pith of all Roots j but is moreo¬ 
ver, by mediation of the faid Infertions, wholly originated from it 5 
that is to fay, from the Parenchymous Part thereof. The various appea¬ 
rances of the Infertions and Pith from the filamentous Parts to the 

Tab, 2. f.p. top of the Root, fee in Tab. 2. The Tores of the Lignous Body, as 
it ftands entire in the faid filamentous Parts, are beft feen when they 
have lain by a night to dry,after cutting. 

18. A farther evidence hereof are the Proportions betwixt the 
Cortical Body and Pith. For as about the inferiour Parts of the Root, 

where the Pith is fmall, the Cortical Body is proportionably great 5 fo 
about the top, where the Pith is enlarged, the Cortical Body (now more 
properly becoming a Barque) groweth proportionably lefs, fc. becaufe 
the Infertions do ftill more and more enlarge the Pith. Likewife the 
peculiar frame of fbme Roots, wherein befides the Pith, the Lignous 

Body being divided into two or more Rings, there are alfo one or more 
thick Rings, ofa white and foft fubftance, which ftand betwixt them 5 
and are nothing elfe but the Infertions of the Cortical Body colledfed 
into the faid Rings ; but, towards the top of the Root, being inferted 
again,thus make a large and ample Pith ; as in older Fe«»e/-Roots,thofe 

iab.2.f%. Beet^ Turnep, andfome other Herbs, is feen. 
19. §. The Pores of the Pith, as thofe of the Cortical Body, are 

extended both by the breadth andlength of the Root, much alike 5 yet 
are they more or lefs of a greater fize than thofe of the Cortical 

Body. 
20. §. The Proportions of the Pith, are various 5 in Trees, but 

fmall 3 in Herbs, generally, very fair 5 in fome making by far the great- 
eft part of the Root ; as in a Turnep : By reafon of the wide circum¬ 
ference whereof and fo the finer Conco&ion and Affimilation of its 
Sap 5 that Part which in moft old Trunk* is a dry and harfh Pith, here 
proves a tender, pleafant meat. 

2 r. £. fn the Roots of very many Plants, as Turneps, Carrots, &c. 

the Lignous Body, befides its main utmoft Ring, hath divers of its of 

culated Fibres difperfed throughout the Body of the Pith ; fometimes 
all alike, and fometimes more efpecially in, or near, its Center; which 
Fibres, as they run towards the top of the Root, ftill declining the 
Center, at laft collaterally ftrike into its Circumference; either all of 
them, or fome few, keeping the Center ftill. Of thefe principally,the 
Succulent part of the Lignous Body of the Trunks often originated. 

22. §. Some of thefe Pith-Fibres, although they are fo exceeding 
(lender, yet in fome Roots, as in that of Flower de liz, they are vifibly 
concave, each of them, in their feveral Cavities alfo embofoming a ve¬ 
ry fmall Pith; the fight whereof, the Root being cut traverfe, and laid 
in a Window for a day or two todry, may without Glajjes be obtain’d. 
And this is the general account of the Root; the declaration of the man- 
nerofits growth, with the ufeand fervice of its feveral Parts, we, (hail 

next endeavour. 
23. I SAY THEN, That the Radicle being impregnate, and 

An Account jnto the Moulds, the contiguous moifture, by the Cortical Body,be- 

Growth of ing a BodY laxe and Spongy, is eafily admitted : Yet not all indifcrimi- 
the Root. nately, but that which is more adapted to pafs through the furrounding 

Cuticle. 

1 
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Cuticle. Which tranfient Sap, though it thus becomes fine, yetis not 
fimple 3 but a mixture of Particles, both in refpeft of thole originally 
in the Root, andamongft themfolves, fomewhat heterogeneous. And 
being lodg'd in the Cortical Body moderately laxe, and of a Cir¬ 
cular form 3 the effe<ft will be an eafie Fermentation. The Sap fermem 
ting, a (eparation of Parts will follow 3 forne whereof will be impal¬ 
ed to the Circumference of the Cortical Body, whence the Cuticle be¬ 
comes a Skin 3 as we fee in the growing of the Coats of Cheeles, of 
the Skin over divers Liquors, and the like. Whereupon the Sap 

palling into the Cortical Body, through this, as through a Manic a Hip- 
pocratk, is ftill more finely filtred. With which Sap, the Cortical 

Body being dilated as far as its Tone, without a folution of Continu¬ 
ity, will bear 3 and the fupply o£the Sap ftill renew'd : the pureftpart, 
as moft apt and ready, recedes, with its due Tin&ures, from the faid 
Cortical Body, to all the parts of the Lignous 3 both thofe mixed with 
the Barque, and thole lying within it. Which Lignoys Body like- 
wife fuper-inducing its own proper Tin&ures into the faid Sap 3 'tis 
now to its higheft preparaton wrought up, and becomes ("as they fpeak 
of that of an Animal) the Vegetative Ros or Cambium : the nobleft 
part whereof is at laft coagulated in, and affimilated to the like fub- 
ftance with the laid Ligncus Body. The remainder, though not united 
to it, yet tin&ur’d therein, thus retreats, that is, by the continual 
appulle of the Sap, is in part carried off into the Cortical Body back 
again, the Sap whereof it now tinftures into good Aliment. So 

that whereas before, the Cortical Body was only relaxed in its Parts,and 
lo dilated 3 'tis now increas’d in real quantity or number of parts, and 
fo is truly nourilh’d. And the Cortical Body being faturate with lb 
much of this Vital Sap as ferves it (elf 3 and the lecond Pvemainders 
difcharged thence to the Skin 3 this alfo is nourilh'd and augmented 
therewith. So that as in an Animal Body there is no inftauration or 
growth of Parts made by the Blond only, but the Nervous Spirit is al¬ 
fo thereunto aftiftant 3 lo is it here: the Sap prepared in the Cortical 

Body, is as the Blond, and that part thereof prepared by the Lignous, is 
as the Nervous Spirit 3 which partly becoming Nutriment to it felf, 
and partly being difcharged back into the Cortical Body, and diffufing 
its Tindture through the Sap there, that to the faid Cortical Body and 

Skin, becomes alfo true Nutriment, and fo they all now grow. 
24. 5$. In which growth, a proportion in length and breadth is re- 

quifite : which being rated by the benefit of the Plant, both for firm 
ftanding and fufficient -Sap, muft therefore principally be in length. 
And becaufe it is thus requilite, therefore by the conftitution of one 
of its Parts, fc. the Lignous Body, it is alfo made necelfary. For the 
Pores hereof, in that they are all extended by its length, the Sap alfo 
according to the frame and fite of the faid Pores will principally move, 
and that way as its Sap moves, the fame way will the generation of its 
Parts alfo proceed 3 Jc. by its length. And the Lignous Body firft (That 
is by apriority caufal) moving in length it lelf 3 the Cortical alfo moves 
therewith. For that which is nourilh'd, is extended : but whatever 
is extended, is mov’d : that therefore which is nourilh’d, is mov’d : 
The Lignous Body then being firft nourilh’d, 'tis likewifo firft mov’d, 
and fo becomes and carries in it the Principle of all Vegetative motion 
in the Cortical 3 and fo they both move in length. 

25. 
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25. Yet as the Lignons Body is the Principle of Motion in the 
Cortical } fo the Cortical is the Moderator of that in the Lignons : As in 
Animal Motions, the Principle is from the Nerves 5 yet being once gi¬ 
ven to the Mufcle or Limb, and that moving proportionally to its ftru- 
fture, the Nerves alfo are carried in the fame motion with it. We fup- 
pofe therefore, that as the principal motion of the Lignons Body is in 
length, fo is its proper tendency alfo to Afcend. But being much exceed¬ 
ed both in Compafs and Quantity by the Cortical, as in the fmaller parts 
of the Root it is 5 it muft needs therefore be over-born and governed 
by it 5 and fo, though not lofe its motion, yet make it that way where¬ 
in the Cortical Body may be more obedient to it 5 which will be by de- 
feent. Yet both of them being fufficiently pliable, they are thus capa¬ 
ble, where the Soyl may oppofe a direft defeent, there to divert any 
way, where it is more penetrable, and fo to defeend obliquely. For 
the fame reafon it may alfo be, that though you fet a Bean with the 
Radicle upward 5 yet the Radicle, as it (hoots, declining alfo gradu¬ 
ally, is thus a*rch’d in form of an Hook, and fo at laft defends. For 
every declination from a perpendicular Line, is a mixed motion be¬ 
twixt A (cent and Defeent, as that of the Radicle alfo is, and fo fee til¬ 

ing to be dependent upon the two Contrary Pendencies of the Lignons 

and Cortical Bodies. What may be the cau(e of thofe Tendencies ("be¬ 
ing moft probably external, and a kind of Magnetifme) I (hall not make 

my Task here to enquire. 
26. §. Now although the Li6nous Body, by the pofition and fhape 

of its Pores, principally groweth in length} yet will it in Lome degree 
likewife in breadth: For it cannot be fuppofcd that the pureft Sap is 
all received into the faid Pores5 but that part thereof likewife, (laying 
about its Superficial Parts, is there tinftur’d and agglutinated to them. 
And becaufe thefe Pores are prolonged by its length} therefore it is 
much more laxe andeafily divifible that way } as m flitting a Stick, or 
cleaving of Timber, and in cutting and hewing them athwart is alfo 
feen. Whence it comes topafs, that in (hooting from the Center to¬ 
wards the Circumference, and there finding more room, its faid origi¬ 
nal Laxity doth eafily in divers places now become greater, and at 
length in open Partments plainly vifible. Betwixt which Partments, 

the Cortical Body, being bound in on the one hand, by the furround¬ 
ing Skgn and Moulds, and pre(fed upon by the Lignons on the other, 
muft needs infert it felf, and fo move contrary to it, from the Circum¬ 
ference towards the Center. Where the faid contrary motions continu¬ 
ed as begun, they at laft meet, unite, and either make or augment the 
Pith. And thus the Root is fram’d, and the Skin, the Cortical and 
Lignons Bodies,(a as is faid,thereunto concurrent. We (hall next (hew the 
u(e of the two other Parts, fc. the Infertment and Pith} and firft of the 
Pith. 

17. §. ONE true ufe of the Pith is for the better Advancement of 
the Sap, whereof I (hall fpeak in the next Chapter. The ufe I here 
oblerve, is for the quicker and higher Fermentation of the Sap: For 
although the Fermentation made in the Cortical Body was well fubler- 
vientto the firft Vegetations, yet thofe more perfect ones in the Trunks 

which after follow, require a Body more adapted to it, and that is the 
Pith } which is fo necefl'ary, as not to be only common to, but con- 
flderably large in the Roots of moft Plants} if not in their inferiour 

parts, 
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parts, yet at their tops. Where though either deriv’d or amplify’d 
from the Cortical Body, yet being by its Infertions only, we may there¬ 
fore fuppole, as thole, fo this, to be more finely conftituted. And 
being alfo from its coar&ation, while inferted, now free 5 all its Pores, 
upon the fupply of the Sap, will more or lefs be amplified: Upon 
which accounts, the Sap thereinto received, will be more pure, and 
its fermentation therein more aftive. And as the Pith is fuperiour to 
the Cortical Body by its Constitution, fo by its Place. For as it thus 
ftands central, it hath the Lignous Body furrounding it. Now as the 
Skin is the Fence of the Cortical Body, and that of the Lignous 3 fo is 
the Lignous again a far more preheminent one unto the Pith 3 the Sap 
being here a brisk Liquor, tunnel up as in a wooden Cask. 

28. §. And as the Pith fubferves the higher Fermentation of the 
Sap 3 fo do the Infertions its purer Diftribution 3 that feparation which 
the parts of the Sap, by being fermented in the Pith, were difpos’d for ; 
being, upon its entrance into the Infertions, now made: So that as the 
skin is a Filtre to the Cortical Body, lb are the Infertions a more pre¬ 
heminent one to the Lignous. And as they fubferve tile purer, fo the 
freer and fufficient diftribution of the Sap : For the Root enlarging, 
and fo the Lignous Body growing thicker, although the Cortical and the 
Pith might fupply Sap fufficient to the nutrition of its Parts next adja¬ 
cent to them 3 yet thofe more inward, muft needs be fcanted of their 
Aliment 3 and lo, if not quite ftarv’d,yet be uncapable of equal growth: 
Whereas the Lignous Body being through its whole breadth frequent¬ 
ly difparted,and the Cortical Body inferted through it 3 the Saphy thole 
Infertions, as the Blond by the difleminations of the Arteries, is freelv 
and Efficiently convey’d to its intimate Parts, even thofe,which from 
either the Barque or from the Pith, are molt remote. Laftly, as the 
conlequent hereof, they are thus afliftant to the Latitudinal growth of 
the Root 3 as the Lignous Body to its growth in Length 3 lo thefe Infer¬ 
tions of the Cortical, to its better growth in Breadth. 

29. £. Having thus feen the folitary ufes of the Several Parts of 
the Root, I lhall laftly propound my Conjectures of that Defign where¬ 
to they are altogether concurrent, and that is the Circulation of the 
Sap. 

30. 5L That the Sap hath a Double, and lo a Circular Motion, in 
the Root 3 is probable, from the proper Motion of the Root, and from 
its Office. From its Motion, which is Delcent: for which, the Sap 
muft likewile, Ibtne where, have fuch a Motion proper to it. From 
its Office, which is,To feed the Trunks•* for which, the Sap muft allb, 
in lome Part or other, have a more efpecial Motion of Afcent. 

31. §. We may therefore fuppole, That the Sap moving in the 
Barque , towards the Pith, through the Infertions, thereinto ob¬ 
tains a pals, Which paflage, the upper Injertions will not favour 3 
becaufe the Pith ftanding in the fame heigth with them, is there large, 
the fermenting and courfe of the Sap quick, and lb its opposition 
Strong. But through the lower it will much more ealily enter 5 be¬ 
caufe there, from the Imalnels of the Pith, the opposition is little, and 
from the fhortnels of the Infertions, the way more open. So that the 
Sap here meeting with the leaft opposition, here it will beftow it felf 
(feeding the Lignous Body in its paflage) into the Pith. Into which, 
frelh Sap ftill entring, this being yet but crude^ Will fubfide : that 

I firft 
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firft receiv’d, and fo become a Liquor higher wrought, will more ea- 
fily mount upwards. And moving in the J°/^,efpecially in the Sap-Fibers 

there difpers’d, as in the Artery s, in equal altitude with the upper-Infer- 

tions } the mod volatile parts of all will ftill continue their direft ac¬ 
cent towards the Trunk, But thofe of a middle nature, and, as not 
apt to alcend, fo being lighter than thofe beneath them, not to delcend 
neither $ they will tend from the Pith towards the Insertions in a Mo¬ 
tion betwixt both. Through which Infertions (“feeding the Lignous 

Body in its paflage) it is, by the next fubfequent Sap, difcharged off 
into the Cortical Body, and fo into the Sap-Fibres themlelves, as into 
the Veins, back again. Wherein, being ftill purfu’d by frelh Sap 

from the Center, and more occurring from the Circumference, towards 
the lower Infertions, it thus defcends. Through which, together 
with part of the Sap afrefh imbib’d from the Earth, it re-enters the 
Pith. From whence, into the Cortical Body, and from thence into 
the Pith, the cruder part thereof, is reciprocally disburs’d ^ while 
the mod Volatile, not needing the help of a Circulation, more direct¬ 
ly afcendeth towards the Trunk. 

b " 
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CHAP. lit 

Of the T RV N K. | 

A V I N G thus declar’d the degrees of Vegetation 

in the Root s the continuance hereof in the Trunks 
(hall next be (heav’d: in order to which, the 
Parts whereof thi$ likewile is compounded, we 
(hall firft oblerve. 

1. $. That which without difle&ion (hews it 
(elf, is the Coartturd: I cannot fay of the Root, 

nor of the Trunk b but what I choofe here to mention, as (landing 
betwixt them, and fo being common to them both $ all their Parts 

being here bound in clofer together, as in the tops of the grown Roots 
of very many Plants, is apparent, j 

2. $. Of the Parts of the Trunk, the firft occurring is its skin ; 
The Formation whereof, is not froin the Air, but in the Seed, from 
whence it is originated 5 being thp produ&ion of the Cuticle, there 
inverting the two Lobes and Plume. 

3. The next Part is the Cortical Body 3 which here in the 
Trunk is no new fubftantial Formation i but, as is that of the Root, 
originated from the Parenchyma of the Plume in the Seed 5 and is only 
the increale and augmentation thereof The skin, this Cortical Body Tab.^.f.t, 

or Parenchyma, and ( for the moft part) fome Fibers of the Lignous & 4* 
mixedherewith, alltogether make the Barque. 

4. §. Next, the Lignous Body, which, whether it be vifibly di¬ 
vided into many fofter Fibers or fmall Threads, as in the Bean, Fen- ^ rti 

nel, and moft Herbs s or that its Parts (land more compact and clofe, 
(hewing one hard, firm and folid piece, as in Trees 5 it is, in all, one 
and the (ame Body j and that not formed originally in the Trunks 

but in the Seed j being nothing el(e but the prolongation of the Se¬ 

minal Root diftributed in the Lobes and Plume thereof 
5. Laftly, The Infertions and Pith are here originated like- 

wile from the Plume, as the (ame in the Root, from the Radicle : So 
that as to their Svbfiantial Parts, the Lobes of the Seed, the Radicle 

and Plume, the Root and Trunk are all one. 
6. Yet fome things are more fairly oblervable in the Trunk 

Firft, the Latitudinal (hootings of the Lignous Body, which in Trunks 

of (everal years growth, are apparent in (o many Rings, as is common¬ 
ly known. For feveral young Fibers of the Lignous Body, as in the Tab’ 3. f. 5, 
Root, (o here* (hooting in the Cortical one year, and the fpaces be- & 8. 
twixt them being after fill’d up with more (I think not till) the 
next, at length they become altogether a firm compadt Rings the 
Perfection of one Ring, and the Ground-work of another, being thus 
made concomitantly. 
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7. y. From thefe Annual younger Fibers it is, that although the 
Cortical Body and Pith are both of the fame fubftantial nature, and 
their Pores little different 5 yet whereas the Pith, which the firft year 
is green, and of all the Parts the fulled: of Sap, becomes afterwards 
white and dry : The Cortical Body, on the contrary, fo long as the 
Tree grows, ever keepeth green and moift, fc. becaufe the faid Sap-Fi¬ 

bers, annually grow therein, and fo communicate with it. 
8. y. The Pores likewife of the Lignous Body, many of them, 

in well-grown Timber, as in Oaken boards, are very confpicuous, 
in cutting both lengthwife and traverfe. They very leldom, if ever, 
run one into another, but keep, like fo many feveral VeJJels, all along 

Jab. 3.f; 2. diftinft} as by cutting, and fo following any one of them as far as 
& 3- you pleale, for a Foot or half a Yard, or more together, may be ob- 

ferv’d. And fo, the like, in any Cave. 
9. y. Befides thefo, there are a lefler fort 5 which, by the help 

only of a good Spectacle Glafs may be oblerv’d. 
10. y. And thefe are all the Pores vifible without a Microfcope. 

The ufo of which, excepting in fome few particulars, I have pur- 
Mlcrography. polely omitted in this firft Book. Mr. Hool^iheweth us, befides thefo, 

a third, and yet fmaller Sort} and (as a confirmation of what, in 
C. 2. y. 8. the Second Chapter, I have faid of the Pores of the Lignous Body 

in general) that they are all continuous and prolonged by the length 
of the Trunks, as are the greater ones: whereof he maketh Experi¬ 
ment, by filling up, in a piece of Char-coal, all the faid Pores with 
Mercury : which appears to pals quite through them, in that by a 
very good Glaf it is vifible in their Orifices at both ends3 and with¬ 
out a Glafs, by the weight of the Coal alone, is alfo manifeft. All 
thefe I have feen, with the help of a good Microfcope, in feveral 
forts of Woods. As they all appeare in a piece of , cut tranfi 

' 3'f' P verlely, See Tab. 3, 
11. y. Upon further Enquiry, I like wile find. That the Pores 

of the Lignous Body in the Trunks of Herbs, which at firft I only fup- 
pofed, by the help of good Glajfes, are very fairly vifible : each Fi¬ 

bre being fometimes perforated by 30, 50, 100, or hundreds of Pores. 

Or what I think js the trueft notion of them, That each Fibre, though 
it feem to the bare eye to be but one, yet is, indeed, a great number 
of Fibres together } and every Pore,being not meerly a fpace betwixt 
the feveral parts of the Wood, but the Concave of a Fiber. So that 
if it be asked, what all that Part of a Plant, either Herb or Tree, which 
is properly called the Woody-Part3 what all that is, I luppofe, That 
it is nothing elle but a Clufier of innumerable and moft extraordinay 
fmall Vejfels or Concave Fibers : as in a Slice of the Trunk of Bur- 

an. 3. f. 6, js apparent. 

12. y. Next the Infertions of the Cortical Body, which in the 
Trunks of a Tree faw’d athawrt, are plainly difeerned as they run 
from the Circumference toward the Center } the whole Body of 
the Tree being vifibly compounded of two diftinft Subftances, that of 
the leveral Rings, and that of the Infertions, running crols 3 Ihewing 

Jab. 3./. 5. that in fome relemblance in a Plain, which the Lines of Latitude and 
& 8* of the Aleridian do in a Globe. The entrance of the Infertions into 

the Wood, is alfo, upon ftriping off the Barque, very apparent} as 
in the fame Fig. 8. 

13. y. 
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Tab. 3. /. 2. 
€> Tab.^f-i. 

Tab. 4, /. 1. 

Tab4 3* /• 7* 

13. §. Thefe Infertions are like wife very confpicuous in Sawing 
of Trees length-ways into Boards, and thofe plain’d, and wrought in¬ 
to Leaves for Tables, Wainfcot, Trenchers, and the like. In all which, 
as in courfe Trenchers made of Beech, and Tables of 0<*4 , there are 
many parts which have a greater fmoothnefs than the reft 3 and are fo 
many inferted Pieces of the Cortical Body 3 which being by thofe of 
the Lignous, frequently intercepted, feem to be difcontinuous, al¬ 
though in the Trunks they are really extended, in continued Plates, 
throughout its Breadth. 

14. Thefe Infertions, although as is faid, of a quite diftinft 
fubftance from the Lignous Body, and fo no where truly incorporated 
with it, yet being they are in all parts, the one as the Warp, the 
other as the Woof, mutually braced and interwoven together, they 
thus conftitute one ftrong and firmly coherent Body 3 as the Timber 
of any Tree. 

15. §. As the Pores or Vefiels are greater or left, fo are the In¬ 

fertions alfo : To the bare eye ufually the greater only are difcerna- 
ble : But through an indifferent Microfcope there are others alfo, much 
more both numerous and fmall, diftin&ly apparent, as in a tranfverfe 
piece of Oak. 

16. §. In none of all the Pores can we obferve any thing which 
may have the true nature and ufe of Valves, which is, Ealily to admit 
that, to which they will by no means allow a regrefs. And their non- 
exiftence is enough evident, from what in the firft Chapter we have Co 42* 
faid of the Lobes of the Seed: in whofe Seminal Root, were there any 
Valves, it could not be, that by a contrary Courfe of the Sap0 they 
Ihould ever grow 3 which yet, where-ever they turn into Dijjimilar 

Leaves, they do. Or if we confider the growth of the Root, which 
oftentimes is upward and downward both at once. And being cut 
tranfverfely, will bleed, both the fame ways, with equal freedom. 

17. The Infertions here in the Trunks give us likewife a fight 
of the pofition of their Pores. For in a plained piece of Oak, as 
in Wainfcot, Tables, &c. befides the larger Pores of the Lignous Body, 
which run by the length of the Trunks 3 the Trail likewife of thofe of Lab.^.f. 2. 

the Infertions may be obferved to be made by the breadth, and fo di- 
re&ly crofs. Nor are they continuous as thofe of the Lignous Body0 

but very fhort, as thofe both of the Cortical Body and Pith, with 
which the Infections, as to their fubftance, are congenerous. Yet they 
all ftand fo together, as to be plainly ranked in even Lines or Rows 

throughout the breadth of the Trunks : As the Trail of thofe Pores 

appears to the naked Eye, fee in Tab. 3. Fig. 9. The Pores themfelves 
may be feen in the Root of a Vine defcribed and figured in the Second 
Book., as it appears through a good Microfcope. 

18. £. The Pores of the Pith likewife being larger here in the 
Trunk., are better obfervable than in the Root: the width whereof 
in comparifon with their Sides fo exquifitely thin, may by an Hony- 

Comb be grofly exemplified 3 and is that alfo which the vaft difpropor- 
tion betwixt the Bulk and Weight of a dry Pith doth enough de¬ 
clare. In the Trunks of fome Plants, they are fo ample and tranf- 
parent, that in cutting both by the length and breadth of the Pith, 
fbme of them through the tranfparency of the Skins by which they 
are bounded, or of which they confift, would feem to be confidera- 

bly 
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bly extended by the length of the Pith, but are really dilconti- 
nuous and (horr, and as ’tis faid, fomewhat anfwerable to the Cells 

of an Hony-Comb. This is the nearefl wecdn come to them, by the 
bare Eye without the aflifiance of a good Microfcope. Mr. Hook. 

theweth in his Micrography, That the Pores of the Pith, particularly of 
Elder-Pith, fo far as they arevifible, are all alike difcontinuous 5 and 
that the Pith is nothing elfe but (as he calls them) an heap of Bub¬ 

bles. Although, in regard they are not fluid, but fixed Parts, I fhall 
choole rather to call them, Bladders. As they appear through a good 

T’ak$<f.6c Glafs, in a piece of Burdock , See in Tab. 3. But a more par¬ 
ticular Defcription of the Sizes, Figures, and admirable Textures here¬ 
of, I have given in leveral places in the following Booty. 

19. §. Befides what this Obfervation informs us of here, it 

Original of the Pith and Cortical Body, and of the famenefs of 
both their natures with the Parenchyma of the Seed: which is no- 

! ,g;- thing elfe but a Mafs of Bladders 5 as in the Firft Chapter hath been 
Tab.i.f.p. laid. 

20. $. In the Piths of many Plants, the greater Pores or Bladders 

have fome of them leffer ones within them, and fome of them are 
divided with crols Membranes: And betwixt their feveral fides, have, I 
think, other fmaller Bladders vifibly interjefted. However, that 
they are all permeable, is moft certain. They ftand together not confu- 
fedly, but in even Ranks or Trains 5 as thofe of the Infertions by the 
breadth, fo thefe by the length of the Trunk. And thus far there is a 
general correfponding betwixt the parts of the Root and Trunks Yet 
are there fome confiderable Difparities betwixt them 5 wherein, and 
how they come to pafs, and to what efpecial life and End, (hall next 
be laid- 

An Account 21. $. WE SAY then, that the Sap being in the Root by Filtra- 
of the tions. Fermentations ( and in what Roots needful, perhaps by Circu- 
Gromb of lation allb ) duly prepar’d 5 the prime part thereof palling through 
the Trunk; the intermediate Coar&ure, in due moderation and purity is entertain’d 

at laH into the Trunk. And the Sap of the Trunk being purer and 
more volatile, and fo it felf apt to afcend 5 the motion of the Trunk. 

likewife will be more noble, receiving a dilpofition and tendency to 
alcend therewith. And what by the Sap the Trunk, is in part dipos’d 
to, by the refpefrive polition and quantity of its Parts it is effectual¬ 
ly enabled. For whereas in the Root the Lignous^ Body being in pro¬ 
portion with the Cortical, but little, and all lying dole within its 
Center 5 it mult therefore needs be under its controul: on the con¬ 
trary, being here comparatively of greater quantity, and alfo more 
dilated,and having divers of its Branches Handing more abroad towards 
the Circumference, as both in the Leaves and Body of the young Trunk. 

and Plume, is feen 5 it will in its own magnetical tendency to afcend, 
reduce the Cortical Body to a compliance with it. 

22. And the Trunk thus Handing from under the reflraint of the 
Ground in the open Air, the dilpofition of its Parts, originally different 
from that of the Parts in the Root, will not only be continued, but 
improved. For by the force and preflure of the Sap in its collateral 
Motion, the Lignous Body will now more freely and farther be di¬ 

lated. 
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lated. And this being dilated, the Cortical Body alio, muft needs be 
inferted ; and is therefore in proportion always, more or lefs, fmaller 
here in the Trunks, than in the Root. And as the Cortical Body leffens, 
lb the Vith will be enlarged, and by the fame proportion is here 
greater. And the Pith being enlarged it felf, its Pores (the Lignous 

Body, upon its dilatation, as it were tentering and ftretching out all 
their lides) muft needs likewife be enlarged with it 5 and according¬ 
ly, are ever greater in the Pith of the Trunks, than of the Root. 

And the dilatation of the Lignous Body ftill continued, it follows, 
that whereas the Pith dependent in the Root, is not only in propor¬ 
tion lefs and lefs, but alfo in the fmaller extremities thereof, and fome- 
times higher, altogether ablent: Contrariwife, in the Trunks, it is 
not only continued to its top and fmalleft Twigs, but alfo there, in 
proportion, equally ample with what it is in any other inferiour 
part. 

23. But although the opennelsof the Aer permitting, be all¬ 
ways alike ; yet the Energy of the Sap effecting, being different 5 as 
therefore that doth, the dilatation of the Trunks, will alfo vary. If 
that be lefs, fo is this; as in the Trunks of moft Trees : If that be 
greater, fo this; as in Herbs is common; the Lignous Body being ufu- 
ally fo far dilated, that the utmojl Shootings thereof may ealily be 
feen to jut out, and ad joy n to the Skin. And if the Sap be ftill of 
greater energy, it fo far dilates the Lignous Body, as not only to am- 
plifie the Pith and all its Pores; but alfo fo far toftretch them out, 
as to make them tear. Whereupon either running again into the 
Cortical Body, or Ihrinking up towards it, the Trunks thus fometimes 
becomes an hallow Stalks, the Pith being wholly, or in part voided. 
But generally it keeps entire; and where it doth, the lame proporti¬ 
on and refpeCt to the Lignous and Cortical Bodies, as is laid. The 
Conlequences of all which will be, the Strength of the Trun4, the Se¬ 
curity and Plenty of the Sap, its Fermentation will be quicker, its Di- 

Jiribution more effectual, and its Advancement more fufficient. 
24. £. Firft, the EreCt Growth and Strength of the Trunks? this 

being, by the polition of its leveral Parts, effected : for belides the flen- 
dering of the 2 ftih towards the top, the Circumferential polition 
of the Lignous Body, likewife is, and that eminently, hereunto iubfervi- 
ent. So that as the Lignous, Body, in the fmaller parts, of the Root 

ftanding Central, we may thence conceive and lee their pliablenels to 
any oblique motion ; fo here, on the contrary, the Lignous Body ftan¬ 
ding wide, it thus becomes the Strength of the Trunks, and moft ad¬ 
vantageous to its Perpendicular Growth. We fee the fame Delign in 
Bones and Feathers: The ftrongeft Bones, as thole in the Legs, are 
hollow. Now ftiould we luppofe the lame Bone, to be contracted in¬ 
to a Solid ; although now it would be no heavier, and in that re¬ 
fpeCt, as apt for motion ; yet would it have fir lels ftrength, than as 
its Parts are dilated to a Circumferential pofture. And fo for Quills, 

which, for the lame Reafons, in fubferviency to flying, as they are ex¬ 
ceeding light; So, in companion with the thinpefs of their Sides, they 
are very ftrong, and much lels apt to bend, than if contracted into a 
Solid Cylinder. We lee it not only in Nature, but Art. For hence it 
is, that Joyners and Carpenters unite and fet together their Timber- 
pieces and leveral Works oftentimes with double Joynts 5 which, al¬ 

though 
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though they are no thicker,than a fingle one might be made 3 yet (land¬ 
ing at a diftance, have a greater ftrength than That could have. And 
the fame Archite&ure, will have the lame ule,in the Trunks of Plants 3 
in mold whereof ’tis very apparent 3 as for in (dance, in Corn. For 
Nature designing its Sap a great Afcent 3 for its higher maturity, hath 
given it a tall Trunk,: But to prevent its ravenous defpoiling either of 
the Ear, or SoyT-, although it be tall, yet are its fides but thin : And 
becaule again, it fhould grow not only tall and thriftily, but for avoi¬ 
ding propping up, Idrongly too 3 therefore, the fame proportion as its 
heigth bears, to the thinnels of its (ides, doth the greatnels of its Cir¬ 
cumference alfo3 being fo far dilated as to parallel a Quil 'tt lelf. 

25. §. Befides the polition of the Lignous Body within the compals 
of a Ring, there are fome Shootings thereof, often Handing beyond 
the Circumference of the laid Ring, making lometimes a triangular, 
oftner a quadrangular Body of the Trunk. To the end, that the Ring, 

being but thin, and not lelf fufficient, thele, like Splitters to Bones, 
might add ftrength and liability to it. 

26. §. Next, the fecurity and plenty of the Sap. For fhould the 
Lignous Body, as it doth in thefmaller Parts of the Root, Hand Central 
here alfo, and fo the Cortical wholly lurround it: the greater part of 
the Sap would thus be more immediately expos’d to the Sun and Aer 3 
and being lodged in .a laxe Body, by them continually be prey’d upon, 
and as fall as iupplied to the Trunks be exhaufted. Whereas, the Pith 

Handing in the Center,the ^therein being not only moft remote from 
the Aet and Sun, but by the Barque, and efpccially the Woo'd, being 
alfo lurrounded and doubly immur’d, will very fecurely and copi- 
oufly be convey’d to all the Collateral Parts, and fas (hall be faid 
how ) the top of the Trunk. 

27. £. And the Sap by the amplitude, and great porofity of the 
Pith, being herein more copious, its Fermentation alio will be quicker 3 
which we fee in all Liquors,by Handing in a greater quantity toge¬ 
ther, proceeds more kindly : And being tun’d up within the Wood, 
is at the lame time not only fecur’d from lofs, but all extream mutati¬ 
ons 3 the Day being thus, not too hot 3 nor the Night, too cold for 
it. 

28. $. And the Fermentation hereof being quicker, its motion 
allb will be ftronger, and its Diftribution more effedlual, not only to 
the dilatation of the Trunk ■> ^ut hkewile the fhooting out of the 
Branches. Whence it is, that in the Bodies of Trees, the Barque of it 
felf, though it be Sappy, and many Fibres of the Lignous Body mix¬ 
ed with it, yet feldom fendeth forth any 3 and that in Herbs, thofe 
with the leafl Pith ( other advantages not lupplying this defeft ) have 
the feweft or fmalleft Branches, or other collateral Growths: and that 
Corn, which hath no Pith, hath neither any Branches. 

29. £. Laftly, the Advancement of the Sap will hence alfo be 
more ready and fufficient. For the underftanding where, and how, 
we fuppofe, That in all Trunks whatfoever there are two Parts joyntly 
hereunto fubfervient. In fome, the Lignous Body and the Cortical, as 
in older Trunks 3 the Pith being either excluded, or dried : But in 
moft, principally, the Lignous kdody and Pith 3 as in moft Annual 
Growths of Trees 3 but efpecially Herbs, where the Cortical Body is 
ufually much and often wholly Inferted. 

go. 
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30. $. Of the Lignous Body it is fo apparent by its Pores, or ra¬ 
ther by its VeJJels, that we need no farther Evidence. For to what 
end are VeJJels, but for the conveyance of Liquor? And is that alfo, 
which upon cutting the young Branch of a Sappy Tree or Herb, by 
an accurate and deady view may be obferved. But when I lay 
the VeJJels of the Lignons Body, I mean principally them of the 
younger footings, both thole which make the new Ring, and thole 
which are mixed with the Cortical Body in the Barque : that which 
afcendeth by the Pores or VeJJels of the Wood, being probably, be- 
caufe in lels quantity, more in form of a Vapour, than a Liquor. Yet 
that which drenching into the fides of its Pores, is with all thereunto 
fufficient Aliment $ as we lee Orpine, Onions, &c. only Handing in 
a moyfter Aerwill often grow. And being likewife in part fupplied 
by the Injertions from the younger Shoots ; But elpecially becaule as 
it is but little, fo (confidered as Aliment) it ferveth only for the 
growth of the Wood, and no more 5 whereas, the more copious Ali¬ 
ment afcendent by the younger shoots, fubferves not only their own 
growth, but the generation of others 5 and is befides with that in the 
Cortical Body the Fountain of Perjpirations, which we know even in 
Animals are much more abundant than the Nutritive Parts5 and 
doubtlels in a Vegetable are Hill much more. 

31. §. But thele Pores, although they are a free and open way 
to the alcending Sapj yet that meer Pores or VeJJels fhould be able of 
themlelves to advance the Sap with that fpeed, drength and plenty, 
and to that height, as is necelfary, cannot probably be fuppoled. It 
follows then, that herein we mud grant the Pith a joynt lervice. And 
why elle is the Tith in all Primitive Growths the moft Sappy part, why 
hath it fo great a ftock of Sap, if not, after due maturation within it 
felf, dill to be disburled into the Fibres of the Lignous Body .<? Why 
are the Annual Growths of all both Herbs and Trees, with great Piths, 

the quicked and the longed: ? But how are the Pores or Bladders 

of the Pith permeable ? That they are fo, both from their being ca¬ 
pable of a repletion with Sap, and of being again wholly emptied of 
it, and again, indead thereof fill’d with Aer, is as certain as that they 
are Pores. That they are permeable, by the breadth, appears from 
the dilatation of the Lignous Body, and from the production of Bran¬ 

ches, as hath been, and (hall hereafter be faid. And how elle is there 
a Communion betwixt This and the Cortical Body ? That they are fo 
alfo, by the length, is probable, becaule by the bed Microjcope we 
cannot yet obferve, that they are vifibly more open by the breadth, 
than by the length. And withall are ranked by the length, as thole 
of the Injertions by the breadth of the Trunks But if you let a 
piece of dry Elder-Pith in fome tinged Liquor, why then doth it 
not penetrate the Pores, fo as to alcend through the Body of the Pith£ 

The plain reafon is,becaule they are all fill’d with Aer. Whereas the Pith 
in a Vegetating Plant, as its Parts or Bladders are dill generated, they 
are at the lame time alfo fill’d with Sap 5 which, as 5tis gradually (pent, 
is dill repaired by mor<$ fucceeding, and fo the Aer dill kept out 5 as in 
all Primitive Growths, and the Pith of Elder it (elf: Yet the lame Pith, 
by reafon of the following Winter, wanting a more copious and quick 
fupply of Sap, thus once become, ever after keeps dry. And fince in the 
aforefaid Trial the Liquor only alcends by the fides of the Pith, that 
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is of its broken Bladder, we fhould thence by the lame reafon con¬ 
clude that they are not penetrable by the breadth neither, and fo no 
way} and then it need not be ask’d wftat would follow. But cer¬ 
tainly the Sap in the Bladders of the Pith is difcharged and repaired 
every moment,as by its fhrivTmg up,upon cutting the Plantes evident. 

32. §. We fuppofe then, that as the Sap afcendet'n into the Trunks 

by the Lignous Body, fo partly alio by the Pith. For a piece of Cotton 

with one end immers’d in fome tinged Liquor, and with the other 
erett above, though it will not imbibe the Liquor lo far as to over¬ 
run at the top, yet fo as to advance towards it, it will. So here, the 
Pith, being a porous and fpongy Body, and in its Vegetating date, its 
Pores or Bladders being alfo permeable, as a curious Filtre of Natures 

own contrivance, it thus advanceth, or as people ufe to (ay, (ucks up 
the Sap. Yet as it is feen of the Liquor in the Cotton $ fo likewife are 
we to (iippofe it of the Sap in the Pith 5 that though it rifeth up for 
fome way, yet is their foroe term, beyond which it rifeth nor, and 
towards which the motion of the amending Sap is more and more bro¬ 
ken, weak and (low, and fo the quantity thereof lefs and Ids. But 
becaufe the Sap moveth not only by the length, but breadth of 
thej Pith‘s at the fame time therefore as it partly alcendeth by the 
Pithy it is likewife in part prefled into the Lignous Body or into its 
Pores. And fince the motion of the Sap by the breadth of the Pith 

not being far continued, and but collateral, is more prone and eafie, 
than the perpendicular, or by its length 5 it therefore follows, that 
the collateral motion of the Sap, at fuch a height or part of the 
Pith, will be equally drong with the perpendicular at another parr, 
though (omewhat beneath it 5 and that where the perpendicular is 
more broken and weak, the collateral will be lefs 5 and confcquently 
where the perpendicular tendency of the Sap hath its term, the colla¬ 
teral tendency thereof, and (o its preflute into the Pores or Ve[[els of 
the Lignoiis Bodyy will ftill continue. Through which, in that they 
are fmall, and fo their (ides almod contiguous, the Sap as fill: as pref- 
fed into them willeafily run up ; as in very fmall Glafle Pipes, or be¬ 
twixt the two halves of a Stick fird flit, and then tyed fomewhat loofe- 
ly together, may alfo any Liquor beobferved to do. By which Ad¬ 
vantage the facility and ftrength of that afeent will be continued 
higher in the (aid VeJJelsy than in the rith. Yet fmee this alfo, as 
well as that in the Pith will have its term 5 the Sap, although got 
thus far, would at lad be ftagnant, or at lead its afeent be very fpa- 
ring, flow and feeble, if not fome way or other re-inforced. Where¬ 
fore, as the Sap moving by the breadth of the Pithy prefleth thence 
into the Vejjels of the Lignous Body 5 fo having well fill’d thefo, is 
in part by the fame Collateral motion disbursed back, into a yet 
higher Region of the Pith. By which partly, and partly, by that por¬ 
tion of the Sapy which in its perpendicular afeent was before lodged 
therein 5 'tis thus here, as in any inferiour place equally replenifhed. 
Whereupon the force and vigour of the perpendicular motion of the 
Sap herein, will likewife be renew’d 5 and fo its Collateral motion alfo, 
and fo its preflfure into the Vejfels of the Lignous Body, and confequently 
its afeent therein : and fo by a preflure, from thefe into the Pithy and 
from the Pith into thefe, reciprocally carried on 5 a mod ready and co¬ 
pious afeent of the Sap will be continued, from the bottom to thetop, 
though of the higheft Tree. An 
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TH E diftindt Parts whereof thefo are compofed, are the lame 
with thofo of the Trunks, and but the continuation of them, 

i. 5*. Trunks Roots are of two kinds: Of the one, are thofe that 
vegetate by a direft defoent: The place of their Eruption is fome- 
times all along the Trunks 5 as in Mint, &c. Sometimes only at its 
utmoft point, as in the Bramble. 

2. 2. The other fort are fuch asneither afoend nor defoend, but 
(hoot forth at right Angles with the Trunks which therefore, though 
as to their Office, they are true Roots, yet as to their Nature, they are 
a Middle Thing betwixt a Root and a Trunks 

3. jL Clajpers, though they are but of one kind, yet their Na¬ 
ture is double 3 not a mean betwixit that of the Root and that of the 
Trunks, but a compound of both $ as in their Circumvolutions, where¬ 
in they often mutually afoend and defoend, is feen. 

4. §. The ufe of thefo Parts may be obforved as the Trunks Mounts, 
or as it Trails. In the mounting of the Trunks, they are for Sup¬ 
port and Supply. For Support, we foe the Clafpers of Vines: the 
Branches whereof being very long, fragile and flender 3 unlefs by 
their Clafpers, they were mutually contain’d together, they muft 
needs by their own weight, and that of their Fruit, undecently fall 5 
and be alfo liable to frequent breaking. So that the whole care 
is divided betwixt the Gardener and Nature 3 the Gardener, with 
his Ligaments of Leather, focures the main Branches 5 and Nature, 
with thefo of her own finding, focures the Lefs. Their Conveniency 
to which end, is foen in their Circumvolutions, a motion, not proper 
to any other Part: As alfo in their toughnefo, though much more 
flender than the Branches whereon they are appendent. 

5 §. The Clajpers of Bryony have a retrograde motion about eve¬ 
ry Third Circle, to the form a Doublet-Clafp. Probably for the more 
certain hold 3 which, if it mifs one way, it may be fore to take 
another. 

6. £. For Supply, we fee the TrunlfRoots of Ivy. For mount¬ 
ing very high, and being of a clofor or more compact Subftance than 
that of a Vine 3 the Sap could not be fufficiently fopplied to the upper 
Sprouts, unlefs thefo, to the Mother-Root, were joyntly affiftant. Yet 
forve they for fopport likewifo 3 whence they fhoot out, not as in 
Crejjes, Brool^lime, &c. recipocrally on each fide, but commonly, all 
on one3 that fo they may be faftned at the neared: hand. 

7. $. In the Trailing of the Trunks, they forve for ftabiliment, 
propagation and (hade. For ftabiliment, the Clajpers of Cucumbers 

are of good ufe. For the Trunks and Branches being long and fragile, 
theBrufhesof the Winds would injurioufty hoife them to and fro, to 
the dammage both of themfolves and their tender Fruits, were 

they K 2 
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they not by thefe Ligaments brought td^good Affociation and Set¬ 

tlement. 
8. §. As for this end, fo for Propagation, the Trunk^Roots of 

Channentile do well ferve. Whence we have the reafon of the common 
obfervation, that it grows better by being trod upon.- the Mould, 
where too laxe, being thus made to lie more conveniently about the 
Laid trunl^Roots newly bedded therein 3 and is that which is fometimes 
alfo effe&ed in Rowling of Corn. 

9. £. For both thefe ends, Serve the Trunl^Roots of Strawberries 3 
as alfo for {hade 3 for in that all Strawberries delight 3 and by the trai¬ 
ling of the Plant is well obtain’d. So that as we are wont to tangle 
the Twigs of Trees together to make an Arbour Artificial 3 the fame 
is here done to make a Natural one: as likewife by the Clafiers of 
Cucumbers. For the Branches of the one by the Linking of their 
Clafiers, and of the other by the Tethering of their Trunk-Roots, be¬ 
ing couched together 3 their tender Fruits thus lie under the Um¬ 
brage of a Bower made of their own Leaves. 

CHAP. IV. 

Of the GERME N, BRANCH> and LEAF. 

H E Parts of the Gernten and Branch, are the 
fame with thofo of the Trunks 3 the fame Skin, 
Cortical and Lignous Bodies Jnfert went and Pithy 

hereinto propagated, and diftinttly obfervable 
herein. 

2. §. For upon Enquiry into the Original 
of a Branch or Gernten, it appears, That it 
is not from the Superficies of the Trunk, 3 but 
fo deep, as to take, with the Cortical, the 

Lignous Body into it felf: and that, not only from its Circumference, 
but from in Inner or Central Parts 3 So as to take the Pith in 
alfo. Divers of which Parts may commonly be feen to (hoot out 
into the Pith 3 from which Shoots, the furrounding and more fuperi- 
our Germens are originated 3 in like manner as the Succulent Part of 
the Lignous Body of the Trunks is fometimes principally from thofe Fi¬ 
brous shoots which run along the Pith in the Root. 

5. $. The manner wherein ufually the Gernten and Branch are fram’d, 
is briefly thus: The Sap ( asisfaid, Chap. 3. ) mounting in the Trunks 

will not only by its length,but by its breadth alfo, through the Infertions 

partly move. Yet, its Particles being not all alike qualified, indiffe¬ 
rent degrees. Some are more grofs and fluggifla 3 of which wehave the 
formation of a Circle of Wood only, or of an Annual Ring. Others are 
more brisk 3 and by thefe, we have the Gernten propagated. For by 
the vigour of their own motion from the Center, they imprefs an equal 
tendency on fome of the inner Portions of the Lignous Body next adja¬ 

cent 
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cent to the Pith, to move with them. And fince the Lignous Body is 
not entire.* but frequently difparted 5 through thefe Difp art went s, the 
faid interiour Portions, upon their Nutrition, actually (hoot 3 not 
only towards the Circumference, fo as to make part of a Ring 3 but even 
beyond it, in order to the production of a Gern/en. And the Lignous 

Body thus moving, and carrying the Cortical along with it 5 they both 
make a force upon the Skin. Yet their motion being moft even and gra¬ 
dual, that force is fuch likewife 3 not to caule the leaft breach of its 
parts, but gently to carry it on with themfelves3 and fo partly, by 
the extension of its already exiftent parts, as of thole of Gold in draw¬ 
ing of Guilded Wyer 3 and partly, by the accretion of new ones, as in 
the enlarging of a Bubble above the Surface of the Water 5 it is ex¬ 
tended. with them to their utmoft growth. In which growth, the 
Germen being prolonged, and fo difplaying its leveral parts, as when 
a Projpettive or Telefcope is drawn out, thus becomes a Branch. 

4. The fame way as the propagation of the Parts of a Germen is 
contriv’d, is its due nutrition alio. For being originated from the 
inner part of the Lignous Body, ’tis nourilhed with the bed: fermented 
Sap in the Trunks, fc. that next adjacent to it in the Pith. Belides, 
fince all its Parts,upon their (hooting forth.* divaricate from their per¬ 
pendicular, to a crols Line, as thele and the other grow and thrive 
together, they bind and throng each other into a Knot: through 
which Knot the Sap being (train’d, ’tis thus, in due moderation and 
purity delivered up into the Branch. 

5. § And for Knots, they are fo necelfary, as to be leen not 
only where collaterl Branches put forth 3 but in fuch Plants allo, as 
fhoot up in one (ingle Trunks 3 as in Corn. Wherein, as they make 
for the ftrength of the Trunlg3 fo by fo many percolations, as they 
are Knots, for the trafmifiion of the Sap more and more refined 
towards the Ear. So tljat the two general ules of Knots are, For 
fimer Jianding, and finer growth. 

6. $. Laftly, as the due Formation and Nutrition of the Germen 

are provided for, fo is its lecurity alfo 5 which both in its pofition upon 
the Trunk, and that of its Parts among themfelves, may be obferved. 
The pofition of its Parts (hall be confidered in fpeakimg of the 
Leaf. As to its (landing in the Trunks, tis alwayes betwixt the 
trunlg or older Branch, and the Bafts of the Stalk of a Leaf 3 where¬ 
by it is not only guarded from the Injuries of any contingent Vio¬ 
lence 3 but alfo from the more piercing aflaults of the Cold 3 lb 
long, till in time ’tis grown larger, and more hardy. The maner 
and ules of the pofition of every Germen, confidered as after it be¬ 
comes a Branch, hath already been, by the Ingenious Mr. $harrock,Wk. of the 
very well oblerved 3 to whom I refer. Prop.of Vegeh 

7. §. UPON THE prolongation of the Germen into a Branches 
Leaves are thus difplay’d. The Parts whereof are lubftantialiy the 
lame with thofe of a Branch. For the Skin of the Leaf is only the 
ampliation of that of the Branch 3 being partly by the accretion of 
new, and partly the extention of its already exiftent parts, dilated 
( as in making of Leaf-Gold ) into its prefent breadth. The Fibres or 
Nerves difperled through the Leaf are only the Ramifications of the 
Branch’s Wood, or Lignous Body. The Parenchyma of the Leaf, 

which 
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which lies betwixt the Nerves, and as in Gentlewomens Needle-works, 
fills all up, is nothing elfe, but the continuation of the Cortical Body, 
or Parenchymous part of the Barque from the Branch into it (elf, as in 
moft Plants with a thick Leaf.\ may ealily be feen. 

8. $. The Fibers of the Leaf neither (hoot out of the Branch, or 
the Trimly nor ftand in the Stal\, in an even Line $ but alwayes in 
either an Angular or Circular pofture} and ufually making either a 
Triangle, or a Semi-Circle, or Chord of a Circle 3 as in Cichory, Endive, 
Cabbage, Sic. may be obferved. And if the Leaf have but one main Fi¬ 
ber, that alfo is poftur’din a bowed or Lunar Figure $ as in Mint and 
others. The ufual number ofthefe Vafcular Threds or Fibres is 3,5,or 7. 

cj. §. The reafon of the (aid Positions of the Fibers in the Stalf of 
the Leaf is for its more Erefd growth, and greater Strength: which, 
were the pofition of the (aid Fibers in an even Line, and (o the Stalf 
it felf, as well as the Leaf flat $ muft needs have been defe&ive } as 
from what we have faid of the Circumferential pofture of the Lignous 
Body in the Trunf, we may better conceive. 

10. As likewife for the fecurity of its Sap : For by this means 
it is, that the feveral Fibers, and efpecially the main or middle Fiber 
of the Leaf together with a confiderable part of the Parenchyma, are 
fo difpofed of, as to jut out, not from its upper, but its back, or 
neither Side. Whence the whole Leaf reclining backward, becomes 
a Canopy to them, defending them from thole Injuries which from 
colder Blafts, or an hotter Sun, they might otherwife fuftain. So 
that by a mutual benefit, as The(e give fucf to all the Leaf, fo that 
again protection to Thefe. 

11. $. The(e Fibers are likewilethe immediate Vifible Caule of the 
Shape of the Leaf For if the nethermoft Fiber or Fibers in the Stalf 

(which thence runs chiefly through the length of the Leaf) be in pro¬ 
portion greater, the Leaf is long 5 as in Endive, Cichory, and others: 
If all of a more equal fize, it fpreads rounder, as in Ivy, Doves-foot, 
Colts foot, Sic. And although a DocfLeaf be very long, whole 
Fibers notwithftandirig, as they ftand higher in the Stalf, are difpofed 
into a Circle all of an equal fize 5 yet herein one or more peculiar 
Fibres, (landing, in or near the Center, betwixt the reft, and running 
through the length of the Leaf, may be oblerved. 

12. In correfpondence alfo to the fize and (hape of thefe Fibres, 
is the Leaf flat. In that either they are very (mail, or if larger, yet 
they never make an entire Circle or Ring 3 but either halfof one, as 
in Borage, or at moft three parts of one, as in Mullen, may be feen. 
For if either they werefo big, as to contain , or fo entire, as perfe&ly 
to include a Pith, the Energy of the Sap in that Pith, would caule 
the faid Lignous Ring to fhoot forth on every fide, as it doth in the 
Root or Trunk,: But the laid Fibers being not figur'd into an entire 
Ring, but fo as to be open 5 on that hand therefore where open 
they cannot (hoot any thing dire&ly from themfelves, becaufe there 
they have nothing to Ihoot 5 and the Sap having allb a free vent 
through the faid opening, againft that part therefore which is there¬ 
unto oppfite, it can have no force 5 and fo neither will they fhoot 
forth on that hand 5 and fo will they conlequently, that way only, 
which the force of the Sap directs, which is only on the right and 
left. 

13. §. 
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13. §. The feveral Fibers in the Stalky are all Inofculated in the 
Leaf.j with very many Sub-divifions. According as thefe Fibers are 
Inofculated near, or at, or fhoot dire&ly to the edge of the Leaf 

is it Even, or Scallop’d. Where thefe Inofculations are not made’ 
there we have no Leaves, but only a company of Filaments 3 as in 
Fennel. 

14* §• To the Formations of Leaves, the Fouldings immediately 
follow. And fometimes they have one Date, or are the contemporary 
works of Nature 3 each Leaf obtaining its diftinft fhape, and proper 
pofture together 5 both being perfed, not only in the outer, but Cen¬ 
tral and minuteft Leaves, which are five hundred times fmaller than the 
outer: both which in the Cautious opening of a Germen may be feen. 

15. £. Nor is there greater Art in the Forms, than in the Foulds 

or Poflures of Leaves 3 both anfwerably varying, as this or that way 
they may be moft agreeable. Of the guincuncialpofture,fo amply in- T f 
ftanc’d in by the Learned Sir Thomas Brown, I lhall omit to fpeak. E 
Others there are, which though not all fo univerfal, yet equally ne- °v 
ceffary where they are, giving two generahadvantages to the Leaves, 
Elegancy and Security, fc. in taking up, fo as their Forms will bear’ 
the leaft room 3 and in being fo conveniently couch’d, as to be capable 
of receiving protection from other Parts, or of giving it one to ano¬ 
ther 3 as for inftancc, 

16. Firft, There is the Bow-Lap, where the Leaves are all 
laid fomewhat convexly one over another, but notp/aited3 being to 
the length, breadth and number of Leaves moft agreeable 3 as in the 
Buds of Pear-tree, Plum-tree, &c. But where the Leaves are not fo 
thick fet, as to ftand in the Bow-Lap, there we have the Plicature, or 
the Flat-Lap 3 as in Rofe-Tree, Strawberry, Cinquefoyl, Burnet, Sec. For 
the Leaves being here plaited, and fo lying in half their breadth, and 
divers of them thus alfo collaterally fet together 3 the thicknefs of 
them all, and half their breadth, are much alike dimenfions 3 by which 
they ftand more fecure within themfelves, and in better confort with 
other Germen-Growths in the fame Trufs. If the Leaves be much in¬ 
dented or jagg d, now vve have the Duplicature 3 wherein there 
are divers Plaits in one Leaf or Labels of a Leaf but in diftinCt 
Sets, a letter under a greater 3 as in Sonchus, Tanfey, Sec. When 
the Leaves ftand not collaterally, but (ingle 3 and are moreover 
very broad 3 then we have the Multiplicativeas in Goofeberries, Mal¬ 
lows, Sec. the Plaits being not only divers in the fame Leaf but of 
the (ame Set continuant, and (beach Leaf gather d up in five, (even 
or more Foulds, in the (ame manner as our Gentlewomens Fans. 
Where either the thicknefs of the Leaf will not permit a Flat-Lap, or 
the fewnefsof their number, or the fmalnefs of their Fibers, will allow 
the Rowl,there This may be obferved. Which is fometimes (ingle, as in 
Bears-Ears, Arum, Flammula, Jerufalem Cowflip, Sec. Sometimes dou¬ 
ble, the two Fowls beginning at each edge of the Leaf and meeting 
in the middle. Which again, is either the Fore-Rowl, or the Backc 

Rowl. If the Leaf be defign d to grow long, now we have the Back: 

Rowl, as in Docks, Sorrels, and the reft of this Kindred : as alfo in 
Primrofe, and other like Plants. For the main Fibers, and there¬ 
with a conliderable part of the Cortical Body (landing prominent from 
the Backcfde of the Leaf, they thus ftand fecurely couch’d up be¬ 

twixt 
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twixt the two Rotvls ? on whofe fecurity the growth of the Leaf 

in length depends. But thofe of Bears-Ears, Violets, Doves Foot, 
Warden, and many more, upon contrary refpefts, are rowled up in¬ 
wards. Laftly, there is the Tre-Rowl, as in Fern, the Labels where¬ 
of, though all rowled up to the main Stem, yet could not Band lb 
firm and fecure from the Injuries either of the Ground or Weather,utikfs 

to the Rotvls in breadth, that by the length were fuper-induc d 5 
the Stalk or main Stem giving the fame Protection here, which in 
other Vlants by the Leaves, or fome particular Mantling, is contriv’d. 
Thefe, and other Foulds, See in the Figures belonging to the Firft 

of the Fourth Q500h. 
17. $. According to the Form and Foulding of every Leaf or 

Germen, is its Proteftion order’d 5 about fix ways whereof may be 
obferv’d 5 ft. by Leaves, Surfoyls, Interfoyls, Stalks, Hoods and Mant- 

lings. To add to what we have above given, one or two Inftances. 
Every Bud, befides its proper Leaves, is covered with divers Leafy 
Pannicles or Surfoyls ? which, what the Leaves are to one another, 
are that to them all: For not opening except gradually, they admit 
not the Weather, Wet, Sun or Aer, to approach the Leaves, except by 
degrees refpondent, and as they are gradually inur’d to bear them. 
Sometimes, befides Surfoyls, there are alfo many lnterfoyls fet betwixt 
the Leaves, from the Circumference to the Center of the Bud ? as in 
the Hafel. For the Fibres of thefe Leaves Banding out fo far from a 
plain furface 5 they would, if not thus fhelter’d, lie too much expos’d 
and naked to the Severities of the Weather. Where none of all the 
Protections above-named, are convenient, there the Membranes of the 
Leaves by continuation in their fit ft forming (together with fome Fi¬ 

bres of the Lignous Body) are drawn out into fo many Mantles or 
Veils? as in Docks, Snahgxreed, &c. For the Leaves here being but 
few, yet each Leaf and its Stalk being both exceeding long * at the 
bottom whereof the next following Leaf Bill fprings up ? the form 
and pofture of all is fuch, as fuperfedes all the other kinds of Protecti¬ 
on, and fo each Leaf apart is provided with a Veil to it felf. Thefe, 
and other Prote&ions, See in the Figures belonging to the Firft patt 
ofthe Fourth Oi$GQk. 

18. $ The Ules of the Leaves, I mean in refpeCt of their fervice 
to the Plant it felf, are thefe • Firft, for Protection * which, be¬ 
fides what they give one to another, they afford alfo to the Flower 
and Fruit. To the Flower in their Foulds ? that being, for the rnoft: 
part, born andufher’d into the open Aer by the Leaves. To the 
Fruit, when afterwards they are difplay’d, as in Strawberries, Grapes, 

Rafps, Mulberries, See. On which, and the like, fhould the Sun- 
Beams immediately ftrike, efpecially while they are young, they 
would quite fhrivel them up 5 but being by the Leaves fereened off, 
they imprefs the circumjacent Aer fo far only as gently to warm the 
faid Fruits, and fo to promote their Fermentation and Growth. Anc 
accordingly we fee, that the Leaves above-named are exceeding large 
in propotion to the Fruits: whereas in Pear-trees, Apple-trees, 8ec. 
the Fruit being of a folider Parenchyma, and fo not needing the like 
protection, are ufually equal with, and often wider in Diameter than 
she Leaves. 
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19. Another ufe is for Augmentation 5 or, the capacity for 
the due fpreading and ampliation of a Tree or other Plant, are its. 
Leaves. For herein the Lignous Body being divided into fmall Fibres., 

and thefe running all along their lax and fpongie Parenchyma 3 they 
are thus a Body fit for the imbibition of Sap, and eafie Growth. Now 
the Sap having a free reception into the Leaves, it ftill gives way to 
the next fucceeding in the Branches and Trunk, and the voyding 
of the Sap in thefe, for the mounting of that in the Root, and ingrels 
of that in the Ground. But were there no Leaves to make a free 
reception of Sap, it muft be needs be ftagnant in all the Parts to the 
Root, and fb the Root being clogg’d, its fermenting and other Offices 
will be voyded, and fo the due Growth of the whole. As in the mo¬ 
tion of a Watch, although the original term thereof be the Spring, yet 
the capacity for its continuance in a due meafure throughout all the 
Wheels, is the free and eafie motion of the Ballance. 

20. Laftly, As the Leaves fubferve the more copious advance¬ 
ment, fo the higher purity of the Sap. For this being well fermen¬ 
ted both in the Root, and in its Afcent through the Trunks, and 
fo its Parts prepar’d to a farther feparation 3 the grofier ones are 
ftill depofited into the Leaves 3 the more elaborate and effential only 
thus fupplied to the Flower, Fruit and Seed, as their convenient Ali¬ 

ment. Whence it is, that where the Flowers are many and large, in¬ 
to which the more odorous Particles are copioufly receiv’d, the green 
Leaves have little or no fmell 3 as thole of Rofe-tree, Carnations,French- 

Marigold, Wood-bind, Tulips, &c. But on the contrary, where the 
Flowers are none, or fmall, the green Leaves themlelve are likewife of 
a ftrong favour 3 as thole of Wormwood, Tanfie, Baum, Mint, Rue, 
Geranium Mofchatum, Angelica, and others. 

Of Thorns^ Hairs a?id Globulets. 

T Horns are of two kinds, Lignous and Cortical. Of the firft are 
fuch as thofe of the Hawthorn, and are conftituted of all the 

fame fubftantial Parts whereof the Germen or Bud it felf, and in a 
like proportion: which alfo in their Infancy are fet with the refem- 
blances of divers minute Leaves. Of affinity with thefe are the Spinets 
or Thorny Prickles upon the Edges and Tops of divers Leaves, as of 
Barbery, Holly, Thijlle, Furze, and others 3 all which I think are the 
filamentous extremities of the Lignous Body (heathed in the Skin. But 
this principal differnce betwixt a Bud and thele Lignous Thorns, is ob- 
fervable3 That the Bud hath its Original from the Inner part of the 
Lignous Body, next the Pith : But thefe Thorns, from the outer, and 
lets fecund Part 3 and fo produceth no Leaves, but is, as it were, the 
Mola of a Bud. 

L 2. f 
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2. £. Cortical Thorns are fuch as thofe of the Rasberry Bulh, be¬ 
ing nor, uniefs in a mod extraordinary fmall and invifible proportion 
propagated from the Lignous Body, but as, it fcems, wholly from the 
Cortical and Skin, or from the exteriour part of the Barque. 

C. 2. <5- 25. ^ The Qroxvth of this Thorn may farther argue what in the 
Second Chapter we fuppofed 3 fc. That as the proper Tendency of the 
Lignous Body, is to AJccnd3 lb of the Cortical to Defcend. For as the 
Lignous Thorn, like other Parts of the Trunks, in its Growth afcends^ 

• This, beiqg almoft wholly Cortical, pointeth downdward. The life of 
Hift. of the Thorns the Ingenious Mr. Sharroc4 hath obleved. 
Prop.ofVeget. 4. §. Upon the Leaves of divers Plants two Productions (hew 

themfelves, fc. Hairs and. Gloubulets. Of Hairs, only one kind is 
taken notice of 5 although they are various. Ordinarily they are of 
a Simple Figure 3 which when fine and thick fet, as on mod Hairy 

Buds 3 or fine and long, as on thole of the Vine, we call them Down. 

5. 5>. But fometimes they are Branched out, from the bottom to the 
top, reciprocally on every fide, in fome refemblance to a Stags Hornj 

as in Mullen. And lometimes they are Afiral, as upon Lavender, and 
fbme other Leaves, and efpecially thofe of Wild Olive 3 wherein every 
Hair riling in one round entire Bafts a little way above the furface of 
the Leaf, is then difparted, Star-like, into feveral, four, five or fix 
Points, all Handing at right Angles with the faid perpendicular Bafts. 

6. §. The Ufes of Hairs are for DiJlinCfion and Protection. That 
of DijlinCtion is but fecondary, the Leaves being grown to a confide- 
rable lize. That of Protection is the prime, for which they were ori¬ 
ginally form’d together with the Leaves themfelves, and whole fer- 
vice they enjoy in their Infant-eftate : For the Hairs being then in form 
of a Down, always very thick let, thus, give that Protection to the 
Leaves, which their exceeding tendernels then requires 3 lb that they 
feem to bevelled with a Coat of Frize, or to be kept warm, like 
young and dainty Chickens, in Wool. 

7. $. Globulets are leen upon Orach, both Garden and Wild 5 
and yet more plainly on Mercury or Bonus Henricus. In thele, grow¬ 
ing almoft upon the whole Plant, and being very large, they are by 
all taken notice of 

8. §. But ftrift Oblervation dilcovers, that thefe Globulets are 
the natural and conftant Off-fpring of very many other Plants. Both 
thefe Globulets, and likewife the diverfity of Hairs, I find that Mr. 

Micrography. Hook.hath alfo obferved. I take notice, that they are of two kinds 5 
Transparent, as upon the Leaves of Hyfop, Mint, Baume, and many more 
White, as upon thofe of Germander, Sage, and others. All which, 
though the naked Eye will difeover, yet by the help of Glajfes we 
may obfervethem moft diftinttly. The ufe of thele we luppofe the 
fame, in part, with thole of the Flower, whereof we fhall Ipeak. 

CHAP. 
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CHAP. V. 

Of the FLOWER. 

E next proceed to the Flower. The general Parts 

whereof are moft commonly three $ fc. the Em¬ 
palement, the Foliation, and the Attire. 

2. The Empalement, whether of one or more 
pieces, I call that which is the utmoft Part of the 
Flower, encompafting the other two. Tis com¬ 
pounded of the three general Parts, the Skin, the 

Cortical and Lignous Bodies, each En/paler (where there are divers) 
being as another little Leaf 5 as in thofe of a Quince-Flower, as oft 
as they happen to be overgrown, is well feen. As likewife in the 
Primrofe, with the green Flowery commonly lo call’d, though by a 
miftake: For that which leems to be the Flower, is only the more 
flourilhing Empalement, the Flower it lelf being White. But the con¬ 
tinuation of all the three aforefaid Parts into each Empaler, is dilco- 
verable, I think, no where better than in an Artichoke, which is a 
true Flower, and whole Empalers are of that amplitude, as fairly to 
(hew them all: As alfo, that the Original of the skin of each Empaler 
or Leaf is not diftinft from that of the reft 5 but to be all one piece, 
laid in lo many Plaits or Duplicatures, as there are Leaves, from the 
Outermoft to the inner and moft Central ones. 

3. $. The Defign of the Empalement, is to be Security and Bands 

to the other two Parts of the Flower : To be their Security before its 
opening, by intercepting all extremities of Weather: Afterwards to be 
their Bands, and firmly to contain all their Parts in their due and 
moft decorous poftnre: lo that a Flower without its Empalement, 

WOuld hang as uncouth and taudry, as a Lady without her Bodies. 

4. §. Hence we have the reafon why it is various, and Ibmetimes 
wanting. Some Flowers have none, as Tulips $ for having a fat and 
frim Leaf and each Leaf likewife (landing on a broad and ftrong Ba¬ 
fts, they are thus lufficient to themlelves. Carnations, on the con¬ 
trary, have not only an Empalement, but that ( for more firmitude ) 
of one piece: For other wile, the Foot of each Leaf being very long 
and (lender, moft of them would be apt to break out of compals: 
yet is the top of the Empalement indented alio 5 that the Indentments, 

by being lapp’d over the Leaves before their expanfion, may then 
protett them , and by being fpread under them afterwards, may bet¬ 
ter (houlder and prop them up. And if the Feet of the Leaves be 
both long and very tender too, here the Empalement is numerous, 
though confifting of feveral pieces} yet thole in divers Rounds, and 
all with a counterchangeable refpeft to each other (which alio the 
Learned Sir Thomas Brown oblerves ) as in all Knapweeds, and other 
Flowers 5 whereby, how commodious they are for both the aforefaid 
ends, mayeafilybe conceiv’d 5 and well enough exemplified by the 
Scales of Fifies, whereunto, as to their pofition, they have not an 
unapt refemblance. 

P 

Treat, of the 

Quincunx. 

0 
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< $ THE FOLIATION alfo, is of the fame fubftantial Nature 

with the green Leaf? the Membrane, Pulp, and Fibres whereof, be¬ 
ing, as there, fo here, but the continuation of the Skin, the Cortical 

and Lignous Bodies. . 
6. The Foulds of the Flower or Foliation are various, as thofe 

of the green Leaf ? but fome of them different. The moft general 
are, Firft, The Clofe-Couch, as in Rojes, and many other double Flow- 
ers] Then the Concave-Catch, as in Blattaria fore albo. Next the 
Flait, as in fome of the Leaves of Peafe-Blooms, in the Flowers of Cori¬ 
ander, &c. which is either fingle, as in thofe nam’d 5 or double, as in 
Slew-Bottle, Jacea, and more of that rank. Next, the Couch, and 
pUit together in the fame Flower, as in Marigolds, Daifies, and all 
others of an agreeing form : where the firft apparent Fould or Com- 

pofhtre of the Leaves is in Couch $ but the Leaves being ered, each 
likewife may be feen to lie in a double Plait within it felf. Then 
the Rowl, as in the Flowers of Ladies-Bower, the broad top of each 
Leaf being by a double Rowl foulded up inwardly. Next, the Spire, 
which is the beginning of a Rowlj and may be feen in the Flowers 

©f Mallows, and others. Laftly, the Plait and Spire together, where 
the Part analogous to the Foliation, is of one piece, the Plaits being 
here laid, and fo carried on by Spiral Lines to the top of the Flower, 

as is in divers, and I think, in Convolvulus Doronici folio, more ele¬ 
gantly feen. Thefe and other Foulds, See in the Figures belonging 
to the Second patt of the Fourth 0500k. Thereafon of all which 
varieties , a comparative confideration of the feveral Parts of the 
Flower may fuggeft. He only mention, That no Flower, that I find, 
hath a BackrRowf as hath the green Leaf For two Reafons 5 becaufe 
its Leaves have not their Fibres (landing out much on their backfide, 
as the green Leaves have, and becaufe of its Attsre, which it ever em- 
bofomes, and cannot fo well do it by a BdcI^Rowl. 

7. The ufoal Protections of Flowers by the Precedents are ex- 
prefs’d, fc. Green Leaves and Empalements. Some have another more 
peculiar, that is a double Veil 3 as the Spring-Crocus. For having no 
Empalement, and ftarting up early out of the Mould,even before its Green 

Leaves, and that upon the firft opening of the Spring 5 left it fliould 
thus be quite ftarved, ’tis born fwath’d up in a double Blanket, or 

with a pair of Sheets upon its Back. 
8. The Leaves of divers Flowers at their Bafts have an hairy 

Tuft 5 by which Tufts the Concave of the Empalement is filled up 3 
That, being very choice and tender, they may thus be kept in a gen¬ 
tle and conftant Warmth, as moft convenient for them. 

9. The Leaves of the Flower, though they are not hairy all 
over, yet in fome particular parts they are often fet with a fine 
Downy Velvet 5 that, being by their lhape and pofture in thofe 
parts contiguous to their delicate and tender Attire, they may thus 
give it a more foft and warmer touch. Thus in the Flower of Ladies 

Bower, thofe parts of its Leaves which rowl inward, and lie contiguous 
to the Attire, are Downy 5 whereas the other Parts are fmooth or 
bald.* So the Flowers of Peafe, spanif) Broom, Toad-Flax, and many 
others, where contiguous to their Attires, are deck d with the like 

Hairy Velvet. 

7O. 4. 
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10. $. As upon the Green Leaves, fo upon the Flowers are 

Globulets fomtimes feen 3 as upon the backfide of that of Enula. On 
none more plainly than that kind of Blattaria with the white Flower 3 
where they are all tranfparent, and growing both on the Stalls and 
Leaves of the Flower, each (hewing likewifo its Peduncle whereon it 
is erected. 

11. The ufo of the Flower, or the Foliation whereof we now 
fpeak, (that is, as to its private fervice ) is for the protection of 
the Attire 3 This, as its under, and the Empalement as its upper Gar¬ 
ments. As likewile of the Fruit: The neceflity of which Service, in 
fome Cafes, by the different fituation of the Flower and Fruit, with 
refpeCfc to each other, is evident 3 Apples, Pears, and feveral other 
Fruits, (landing behind or under the Flower 3 but Cherries, Aprecots, 
and divers others, within it. For thefo. being of a very tender and 
pulpous Body, and withal putting forth with the colder part of the 
Spring 3 could not weather it out againft the Variations and Extre¬ 
mities of the Air, ( as thofe of a more folid Parenchyma can ) except 
lodged up within their Flowers. 

12. §. And as the Flower is forviceable to the fafety of the 
Fruit, fo is it to its growth 3 fc. in its Infancy, or Embryo-zft.ate 3 
for which purpofo, as there is a Flower, fo that Flower is greater or 
lefs, according as the nature of the Fruit to which it belongs, and 
the plenty of the Sap by Which the Fruit is fed, doth require. 
Thus, where the young Fruit is of a folider Subftance and the afoent 
of the Sap left copious, were there here no Flower to promote the 
faid afoent thereof into the Fruit ( in the manner as is effected by the 
Green Leaves ) it muft needs pine and die, or prove lels kindly. On 
the contrary, fliould the Flower be over-large, it would not only 
promote the afoent of the Sap up to the Fruity but being as yet over¬ 
proportionate to it, would likewifo it folf exhauft the fame Sap, as 
faft as afoendent 3 like a greedy Nurfo, that prepares the Meat for her 
Child, and then eats it up her felf. Thus we foe Apples and Pears, 
with a Flower of a moderate Size 3 like their Body, of a middle Con- 
ftitution, and their Sap, of a middle quantity : But Quinces, being 
more folid, belides that they have as great a Flower, the Imqalers of 
their Flower alfo thrive fo far as to become handfom Leaves 3 con¬ 
tinuing alfo after the Flower is fallen, firm and verdent a great while'5 
fo long, till the Fruit be able to provide for it felf. On the other 
hand, Plums being more tender and Sappy than Appels and Pears, be¬ 
fides that their Empalers are much alike, their Flower is lels. and Goof- 

berries and Currans, which are ftill more Pulpy, and the courfo of the 
Sap towards them more free, have yet a Flower far lels. And Crapes, 
whofo Sap is (till of quicker Afoent, have ‘foarce any Flower at all 3 
only fome fmall refemblance thereof, forving juft upon the fotting of 
the Fruit, and no longer. 

13. £. THE ATTIRE, l find to be of two kinds, Seminiforme, 
and Florid. That which I call Seminiforme, is made up of two general 
Parts, Chives and Semets, one upon each Chive. Thefo Semets ( as I 
take leave to call them ) have the appearance, efpecially in many 
Flowers, of fo many little Seeds : but are quite another kind of Body. 

For, upon enquiry, we find, that thefo Semets, though they foemto 
be 
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be (olid, and for feme time after their firft formation, are entire 3 yet 
are they really hollow 3 and their fide, or fides, which were at firft 
entire, at length crack afunder: And that moreover the Concave of 
each Semet is not a meer vacuity, but fill’d up with a number of minute 
Particles, in form of a Powder. Which, though common to all Semetsi 

yet in fooie, and particularly thofe of a Tulip or a Lilly, being larger, 
‘Tsb. 4./.12. js more diftin&ly obfervable. 

14. Thefe Semets are fomtimes faftned fo, as to ftand ere& 
above their Chive, as thofe of Larks-heel. Somtimes, and I think ufu- 
ally, fo as to hang a little down by the midle, in the manner and figure 
of a Kidney j as in Mallows. Their Cleft or Crackjs fometimes fingle, 
but for the moft part double : At thefe Clefts it is that they disburfe 
their Powders 3 which as they ftart out, and ftand betwixt the two 
Lips of each Cleft, have fbme relemblance to the common Sculpture 
of a Pomegranate with its Seeds looking out at the Cleft of its Rind. 

This mart be obferv’d when the Clefts are recently made, which ufa- 
ally is before the expanfion of the Flower. 

15. $, The Particles of thefe Powders, though like thofe of 
Meal or other Duft, they appear not eafily to have any relugar fhape 3 
yet upon ftrift obfervation, efpecially with the afliftance of an indi¬ 
fferent Glafs, it doth appear, That they are a Congeries, ufually, of 
fo many perfedt Globes or Globulets 3 Sometimes of other Figures, but 
always regular. That which obfeures their Figure is their being fo 
fmall: In Dogs-Mercury, Borage, and very many more Plants, they 
are extreamly fo. In Mallows, and fome others, more fairly vifible. 

16. §. Some of thefe Powders, are yellow, as in Dcgs-Mercury, 

Goats-Rue, &c. and fbme of other Colours: But moft of them I 
think are white 3 and thofe of yellow Henbane very elegant 3 the dis¬ 
burs’d Powers whereof, to the naked eye, are white as Snow 3 but each 
Globulet, through a Glafs, tranfparent as Cryftal 3 which is not a 
fallacy from the Glafs, but what we fee in all tranfparent Bodies what- 
foever, lying in a Powder or fmall Particles together The Parts of 
this Attire, fee in Tab. 4. But efpecially, in the Figures belonging 
to the Second J£)att of the Fourth Ti500fu 

17. §. The Florid Attire, is commonly known by the blind and 
rude Name of Thrums 5 as in the Flowers of Marigold, Tanfie, &c. 
How in adequate its impofition is, obfervation will determine.' For the 
feveral Thrums or rather Suits, whereof the Attire is made up, how¬ 
ever elfe they may differ in various Flowers, in this agree, that they 
are ever cOnfiftentof more than one, fometimes of Two, and for 

£4./. 13.3,- the moft part of Three Pieces ( for which I call them Suits ) and each 
Piece of a different, but agreeable and comely form. 

18. The outer Part of every Suit, is its Floret: whofe Body 

or Tube is divided at the top ( like that of the Ccwflip ) into five 
diftind Leaves. So that a Floret, is the Epitome of a Flower : and 
is all the Flower that many Plants, as Mugwort, Tanfie, and others, 
have. What the Learred Sir Thomas Brown obferveth of the 

Treat, of the number Five, as to the Leaves of the Flower, is ftill more univerfally 
Quincunx, holding in thefe of the Floret. 

19. jf. Upon the Expanfion of the Floret3 the next Part of the 
Suit is from within its lube brought to fight 3 which we may ( with re- 
fpe& to that within it ) call the sheath. For this alfo, like the Floret, 

is 

f*13 • k* 
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is a Concave Body 5 in its fhape very well refembling the Fiftulous 
Pouches of Wake-Robin, or of Dragon. 

20. The Sheath, after fome time, dividing at the top, from 
within its Concave the Third and innermoft part of the Suit, fc. the 
Blade advanceth and difplayes it felf This Part is not hollow, as ^.4/13.4 
the other two, but folid 3 yet at its Point, is commonly, divided into 
two halves. 

21. §. About the faid Point efpecially, there appears, Globulets, 
which are of the fame nature with thofe of a Semet, though not fo 
copious. So that all Flowers have their Powders or Globulets. The 
whole Attire may in AJler Per, Blewbottle, &c. where the Suits are 
large, be plainly obferved without a Glafs. The Parts of this Attire, 

See in Tab. 4. But efpecially in the Figures belonging to the Second 
lp>act of the Fourth OBOOfe. 

22. §. The ule of the Attire, how contemptibly foever we may 
look upon it, is certainly great. And though for our own ule we 
value the Leaves of the Flower, or the Foliation, moll 5 yet of all 
the three Parts, this in fome refpefts is the choycell, as for whole 
lake and lervice the other two are made. The ule hereof, as to 
Ornament and Dijlintfion, is unqueftionable 5 but is not all. As for 
Diftin&ion, though, by the help of GlaJJ'es, we may make it to ex¬ 
tend far 5 yet in a palfant view, which is all we ufually make, we 
cannot lb well. As for Ornament, and particularly in reference to the 
Semets, we tnay ask, If for that meerly thele were meant, then why 
Ihould they be lb made as to break open, or to contain any thing 
within them } Since their Beauty would be as good if they were not 
hollow $ and is better before they crack and burl! open, than after¬ 
wards. 

23. Othe^ules hereof therefore we mull acknowledge, and 
may oblerve. One is, for food 5 for Ornament and Diftin&ion to 
us, and for Food to other Animals. I will not fay, but that it may lerve 
even to thele for Diftindlion too, that they may be able to know one 
Plant from another, and in their flight or progrels lettle where they 
like bell: and that therefore the varieties of thele fmall parts are many, 
and well oblerved by them, which we take no notice of. Yet the 
finding out of Food is but in order to enjoy it: Which, that it is 
provided for a vaft number of little Animals in the Attires of all 
Flowers, oblervation perfwades us to believe. For why elle are they 
evermore here found ? Go from one Flower to another, great and 
Imall, you fhall meet with none untaken up with thele Guefts. In 
fome, and particularly the Sun-Flower, where the parts of the Attire, 
and the Animals for which they provide, are larger, the matter is more 
vilible* We mull not think, that God Almighty hath left any of the 
whole Family of his Creatures unprovided for 5 but as the Great 
Mailer, fome where or other carveth out to all 5 and that for a 
great number of thefe little Folk, He hath llored up their peculiar 
provilions in the Attires of Flowers 5 each Flower thus becoming their 
Lodging and their Dining-Room, both in one. 

24. Wherein the particular parts of the Attire may be moredil- 
tinilly lerviceable, this to one Animal, and that to another, I cannot 
fay : Or to the fame Animal, as a Bee, whether this for the Honey, ano¬ 
ther for their Breads a third for the Wax : Or whether all only fuck 

from 

\ 

J 



40 

✓ 

The Anatomy Book I. 

from hence Come Juice ; or fome may not alfo carry feme of the Party, 

as of theGlohstlets, wholly away. , p • t life of 
a,. Or laftly, what may be the Primary and Private Ule ot 

the Attire ( for even this abovefaid, though great, yet is but Secon- 

darv ) I now determine not. 

CHAT. VI. 

Of the FRV IT. 

HE general compofition of all. Fruits is one, 
that is, their Ejfential and truly Vital Parts, 

are in all the fame, and but the continuation 
of thofe which in the other Parts of a Plant, 
we have already obferved. Yet becaufe by 
the different Conflitutiotis and Tin&ures of thele 
Parts divers confiderably different Fruits re- 
fult^ I (hall therefore take ^particular view 
of the more known and principal of them, Jc. 

Apples, Pears, Vbms, Nuts and Berries. 

2 A an APPLE, if cut traverfe, appears conftitued of four 
diffin& Parts the Pilling, the Parenchyma, Brancherj, and Ccare. The 
»Ts only the fpreading and dilatation of «b* or utmoft 
par t of the A»einthe Branch. The Panama, when full ripe 
l a tender delicate Meat. Yet as the Pillwg is but the Continua 10 

the utmoft part of the Ba 

VcTpart thereof; which upon obfervation of a young and Infant-Apple 
efpedalfy isevident. Thus we fee the Pith, which is often tough; 
in^many Roots, as Parjneps, Tttrneps, &c. is tender and edible, 
here the parenchyma, though originally no more than the Barcj'te, 

vrt the copioufne/s and purity of its Sap being hkew.fe effeftual to 
Ihe largnel/and finenefs of its growth, it thus becomes afoft and tender 
meat §The Branchery is nothing elfe but the Ramifications of theL g 
Zls'nodithroughout all the parts of the Purely the greater 

tranchesbeing likewife by the InofmUtions of the lefi( as>n ^n!e 
united together. The main Branches are ufually Twenty . 1 en are 
fpred and§diftributed through the Parenchyma, mob of them enarc - 
ino themfelves towards the Cork, or Stool of the Flower . The other 
Ten running from the stalk, in a dirtfter Line, at laft raeet t!’e [ ' ‘ 
mlr’at the ld Cork, and are there ofculated with them. Of thele 
latter five are originated from one; which running along the Center 
of the stalkI and gpart of the Parenchyma of the Frmttstherein at 
laft divided. Tothefethe Coats of the Kernels are faftned. 
whereas moft of thefe Branches were originally extended'iV ^ h 
yond the Fruit, and inferred into the Flower for the due growth 

4 
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thereof 5 the Fruit afterwards growing tofome head, and fo inter¬ 
cepting and preying upon the Aliment of the Flower, ftarves that 
and therefrom fuperfedes the fervice of the faid Branches to it felf 
fifteen for \ts Parenchyma, and five for its Seed, The Coar is origina¬ 
ted from the Pith 5 for the Sap finding room enough in the Parenchyma, 
through which to difpence it felf all abroad, quits the Pith, which 
thereby hardens into a Coar. Thus we fee the Infertions, although 
originate from the Cortical Body, yet their Parts being, by the Inos¬ 

culations of the Lignous, fo much comprels d and made to coincide 
together, they become a Body very compact and denfe. And in the 
Barque the fame thing is effected by Arefattion only, or a meer voydance 

of the Sap 5 the Inner Part whereof, though fofc and fappy, yet its fuper- 
ficial Rind is often fo hard and fmooth,that it may be fairly writ up¬ 
on. The Parts of an Apple, See in the Figures belonging to the Thitd 

Pact of the Fourth 

3. §. IN A PEAR, there are five diftinft: Parts, th q Filling, the u 

Parenchyma, Branchery, Calculary, and Acetary. The three former are J'j' 

here and in an Apple much alike 5 laving that here the Inner or Seed- 

Branches ordinarily ftand double. The Calculary ( moft oblervable 
in rough-tafted, or ChoakrPears) is a Congeries of little ftony Knots. 

They are many of them difperfed throughout the whole Parenchyma: 

But lying more continuous and compact together towards the Center 
of the Pear, forround the Acetary there, in a (bmewhat Globular Form. 
About the Stalk, they ftand more diftant $' but towards the Cor\ or 
Stool of the Flower, they ftill grow clofer, and there at Iaft gather 
( almoft ) into the firmitude of a Plum-Jlone it felf. Within this lies 
the Acetary $ ’tis allways four, and by the bounding of the Calculary 

of a Globular Figure. Tis a fimple Body, having neither any of the 
Lignous branched in it, nor any Calculous Knots. It is of the fame fub- 
ftantial nature with the outer Parenchyma $ but whether it be abfo- 
lutely one with it, or be derived immediately from the Pith, my En¬ 
quiries yet made, determine not. 

4. y. The Original of the Calculary I feem to have negle&ed. But 
hereof we may here beft fay, that whereas all the other Parts are Ef- 

fential and truly Vital'-, the Calculary is not: but that the feveral Knots 
whereof it confifts, are only fo many meer Concretions or Precipitations 

out of the Sap, as in Vrines, Wines, and other Liquors, we often 
lee. And that the Precipitation is made by the mixture and re-afrion 
of the Tin&ures of the Lignous and Cortical Bodies upon each otherr 
Even as all Vegetable Nutrition or Fixation of Parts is alio made by the 
joynt efficiency of the two fame Tin&ures, as hath been faid. Hence 
we find, that as the Acetary hath no Branches of the Lignous Body, fo 
neither hath it any Knots. Hence likewife it is, that we have fo dif¬ 
ferent and contrary a taft in the Parenchyma beyond the Calculary, froni 
that in the Acetary : For whereas this is four, that, wherein the faid 
Precipitations are made, is fweet 5 being much alike effect to what we 
find in mixing of Corals, &c. with Vinegar or other acid Liquors. The 
Parts of a Pear, See in Tab. 4. But efpecially in the Figures belonging 

to the Third Pfttt ofthq Fourth UOOfo 
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5. IN A PLUM (to which the Cherry, Apricot, Peach, 1LW- 
&c. ought to be referfd) there are four diftinA P arts, the filling., 

the Parenchyma, Brancbery and Stone. The Pilling and Parenchyma are, 
as to their Original, with thole of an Apple or Pear, both alike. As 
likewife the Brunchery j but differently ramified. In Plums ( I fup- 
pofeal!) there are five main Out-Branches, which run along the Sur¬ 
face of the Stone from the Bafts to the point thereof, four of them by 

Tab, 4. f.i 5. one Ridge, and one by the other oppolite to it. In an Apricot there is 
the fame number, butthefingle Branch runs not upon the Surface, but 
through the Body of the Stone. There are likewife two or three 
(mailer Branches, which run in like manner under the other Ridge for 
feme fpace, and then advancing into the Parenchyma, therein difperfe 
themfelves : Thefe latter fort in Peaches are numerous throughout. 

6. §. But notwithftanding the different difpolition of the Branches 

of the Fruits afbrefaid 5 yet is there one Branch difpos’d in one and 
the fame manner in them all. The entrance hereof into the Stone is at 
its Bafts 5 from whence running through its Body, and fell inclining 

Td 4. f.iK or arc^ng it felf towards its Concave, isatlaft, about its Cone, there¬ 
into emergent, where the Coats of the Seed are appendent to it. Of 
the Seed-Branch *tis therefore obfervable that after its entrance in¬ 
to the Fruit, Ais always prolonged thereinto a confiderable length} 
as is feen not only in Apples, &c. where the Seed ftands a good difiance 
from the Stalls but in Plums likewife, where it ftands very near it 3 
in that here the Seed-Branch, as is faid, never ftrikes through the Stone 

into the Coats of the Seed dire&ly, but runs through a Chanel cut in 
the Stone, till it iffues, near the Cone, into the Concave thereof. 

7. $. The Stone though it feem a Ample Body, yet it is compoun¬ 
ded of different ones. The Inner Part thereof, as it is by far the thin- 
neft, fb is it the moft denfe, white, fmooth and Jimple. The Original 
is from the Pith $ difficult, but curious to obferve: For the Seed- 

Branch, not ftriking direftly and immediately quite through the 
Bafts of the Stone, but in the manner as is above deferibed, carries a 
confiderable Part of the Pith, now gather’d round about it, as its Pa¬ 

renchyma, along with it felf 5 which upon it,s entrance into the concave 
of the Stone about its farther end, is there in part fpread all over it, as 
the Lining thereof. The outer and very much thicker Part, confift- 
eth partly of the like Precipitations or concrete Particles, as in a Tear$ 

being gathered here much more clofely, not only to a Contiguity, but 
a Coalition into one entire Stone 5 as we fee in Pears themfelves, efpeci- 
ally towards the Cork^, they gather into the like Stoninefs, or as a 

Stone, Mineral, or Animal, is oftentimes the product of accumulated 
Gravel. But as the Parenchyma is mixed with the Concretions in the 
Calcttlary, fo is it alfb, though not vifibly, with thefe in the Stone, 

the ground of the Stone being indeed a perfedl Parenchyma , but by 
the faid Concretions fo far alter’d, as to become dry, hard and un- 
diftinguifhable from them. All which Particulars, are obfervable 
only in the feveral degrees of Growth in the young Fruit. And are 
reprefented in Tab. 4. But efpecially by the feveral Figures belonging 
to the Third and Fourth of the Fourth X0Q&. 

8. §. 

1 
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a 

8. IN A NUT (to which an Akgrn is analogous) there are 
three general Parts, the Cap, SheU, and Pith. The Cap is conftituted 
of a Pilling and Parenchyma, derived from the Barque3 and Ramulets 

from the Lignous Body of the Branch. The Shell likewife is not one 
limple Body, but compounded. The Superficial Part thereof is ori¬ 
ginated from the Pilling or Skin of the Cap, from the infide whereof 
it is, in a Duplicature, produc’d and fpred over the Shell* Which if 
you look at the Bafts of the Shell,\s farther evident: for that being con- 
tinuous with the Parenchyma of the Cap, without the interpofure of the 
Skin, the faid fuperficial Part is there wanting. The thicker and inner 
Tart of the shell confifteth of the fame Parenchyma as that of the Cap 

with a Congeries of Precipitations filled up, as in a Stone. And as the’ 
Lignous Body is branched in a Stone, fo, with fome difference, in a 
Shell. The outer Branches or Ramulets are numerous, each ifl'uing out 
of the Parenchyma of the Cap, and entring the shell at the Circumfe¬ 

rence of its Bafts, and fo running betwixt its fuperficial and inner 
Parts towards the Cone, round about. The Inner or Seed-Branch is fin- 
gle, entring in, as do the other, at the Bafts of the shell, but at the 
Center thereof: from whence it runs, not through the Shell as in 
Tlums through the Stone 3 but through the Pith, as far as the Cone 

where the Coats of the Seed hang appendent to it. The Pith whether 
derived from the fame part both in name and nature in the Branch 

and Stalls? or from the Cortical Body, I yet determine not. The 
Parts of a Nut, See in the Figures belonging to the Third Batt of the 
Fourth 'Book* 

\ - 

9* £ A BERRY, as a Goofeberry (to which Corinths, Grapes 
Nips, &c. are to be referr’d ) confifteth, befides the Seed, of the 
three general Parts, Pilling, Parenchyma and Branchery. The Pillinc 

is originated as in the foregoing Fruits. The Parenchymal double 
as likewife in fome other Berries. The outer is commonly, together 
with the Pilling, call’d theskjn, and is that part we fpit out, being 
of a four taft. Now as the Pilling is originated from the outer, fo this 
from the inner Part of the Barque 3 and accordingly the Tores thereof 
may be obferved plainly of a like (hape with thofe both of the Cor¬ 
tical Body and Pith. The Inner or Pulp is of a fweet tafte, and is 
the Part we eat : It is of a Subftance Iblaxe and tender, as it would feem 
to be only a thicker or jellied Juices although this likewifebe a true 
Parcnchqma, Something like that of an Orange or Union, with its 

all fill d up with Liquor. The Branchery is likewife double * 
The Exterior runs betwixt the Pilling and Outer Parenchyma in arched 
Lines, from the Stalk, to the Stool of the Flower. Thefe outer Bran¬ 

chesthough of various number at the Stalky, yet at the Cork are 
ufually ten principal ones 3 five for the five Leaves of the Flower, 

and five for the Attire. The Inner main Branches are two, diametrical¬ 
ly oppofite to each other, and at the C<?r4with the other inofculated. 
From thefe two are branched other (mailer, every one having a Seed 

appendent to it, whofe Coats it entreth by a double Filament, one at 
the Bajis, the other at the Cone. They are all very white and tur- 
gent, and by a Haunt cur, may be obferv’d concave 3 thus reprefent- 
irtg themfelves analogous to fo many true Jpermaticl( Vejjels. The 

M 2 Parts 



The. Anatomy Book I; 

Tarts of a Goofeberry, See in the Figures belonging to the Third 

Jg)aCt of the Fourth 'IBOOft. 
10. jf The Ufes of Fruits are for Man, (fometimes alfo other 

Animals, as are Aker ns and Haros ) and for the Seed. For Man, they 
are fo varioufly defirable, that till our Orchards and Store-Chambers, 
Confc&ioners-Stoves and Apothecaries-Shops, our Ladies Clo/ets, their 
Tables or Hands are empty of them, I (hall not need to enquire for 
what. If it be asked, how the Fruit becomes, generally above all 
the other Parts, fo pleafant a Meat > It is partly from the Sap, the 
groffer portion thereof being depofited in the Leaves, and fo the 
purer hereunto referved. Partly from the Globular Figure of the 
Fruit. For the Sap being thus in a greater quantity herein, and in 
all Parts equally diffus’d, the ConcoBion hereof, as in a Vejjel, is with 
greateft advantage favoured and promoted. Wherefore all Fruits, 

which we eat raw, how fmall foever, are of a Globular Form, or 
thereunto approaching 5 and the nearer, the delicater 5 amongft Ap¬ 

ples, the Pipin 3 amongft Pears, the Burgundian 3 and amongft all 
Fruits, the Grape 3 and amongft Grapes, the roundeft, are of all, the 
raoft dainty. 

11. 5^. The vifible caufe of this Globular Figure, is the Flowery 

or the Inofculation of all the main Branches at the Stool of the Flowery 

and upon the fall of the Flower, the obtufeneft, and with Wind and 
Sun, as it were the Jeaing of their feveral ends: For thus the Sap 

entering the Fruit, being not able to effect, either a Difunion, or a 
Jhooting forth of the laid Branches, and fo to carry on their Growth 

in length 3 they muft of neceffity be enarch’d, and with the Paren¬ 

chyma more and more expand themfelves. Whereas were they 
difpofed and qualified otherwife, than as is laid 5 inftead of forming 
a Fruit within bounds, they would run out into all extravagance, and 
even into another little Tree or Leafy Growth. 

12. To the Seed, the Fruit is ferviceable3 Firft, in order to 
its being fupply’d with a due and moft convenient Sap, the greater 
part thereof, and that which is left elaborated, being, in its paffage to¬ 
wards the Seed, thereinto received 3 the Fruit doing the lame office 
to the Seed, which the Leaves do to the Fruit 3 the Sap in the Fruit 

being, in a laxe comparifon, as the Wine 3 and that for the Seed, a 
fmall part of the higheft Spirit rectified from it. 

13. So like wife for its Protection, in order to the profperous 
carrying on and perfecting of its generation, and fecurity being per¬ 
fected. Which protection it gives not only to the Seminal Sap and Seed 

it feIf’ but ever alfo to its Seed-Branch. Thus we fee an Apple, be¬ 
tides that it is it felf of ample compaft, for the fake of its Seed, hath 
likewife its Coar 3 as if it were not fufficient, that the Walls of their 
Room are fo very thick, unleft alfo wainfeoated. In a Pear again, 
where the Parenchyma is of left compaft than that of an Apple, to what 
protection this affords, that of the Calculary is fuper-added. But in a 
Plum, where the Parenchyma is exceeding tender, and in a Peach, which 
hangs late, and till Autumn Frofts approach, we have not only the 
Rubbilh of a Calculary, but ftout Stone-Walls. Within which alfo, 
not only the Seed it felf, but the Seed-Branch is evermore immur’d. 
Laftly, in a Nut, where the shell being not furrounded with a Paren¬ 

chyma, that protection is wanting without, ’tis anfwer’d by an ample 
Pith 

\ 
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Tith within it 5 and the Seed-Branch Iikewife included, not meerly 
in the Body of the Shell, as in a Plum, but within the Pith it felf. 
So neceffary is this defign , that what the Hen by Incubation or 
Hovering, is to the Egg or Chick 3 that the whole Fruit, by coraore- 
henfion , is to the Seed. r 

CHAP. VII. 

Of the SEED, in its State of Generation. 

S the Original, fo the Ultimate end and Perfe&ion 
of Vegetation is the Seed. How it is the former, and 
in its ftate apt for Vegetation,hath already been (een. 
How the latter, and in its ftate of Generation, we 
(hall now laftly enquire. In doing which, what in 
the other ftate, was either not diftinttly exiftent,or 
not fo apparent, or not fo intelligible, will occur. 

2. §. The two general Parts of the Seed are its 
Covers and Body. The Covers in this eftate are ufually Four. The out- 
raoft, we may call the Cafe. Tis of a very various form 3 (ometimes a 
Pouch, as in Nafturtium, Cochlearia 3 a Cod, as in all Pulfe, Galega 3 
(ometimes not entire, but parted, or otherwife open, as in Sorrel, 

Knotgrafs 3 with many other forms: I think alwaies more heteroge¬ 
neous to that of the Seed, by which it differs from the proper Coats. 

To this the Caps of Nuts, and the Parenchyma s of other Fruits are 
analogous. 

3. §. The two next are properly the Coats. In a Bean efpecially, 
and the like 3 from whence, to avoyd Confufion, the denomination 
may run common to the refponding Covers of other Seeds. The Co¬ 
lour of the outer, is of all degrees,from White to the Blacknefs of Jett. 

It’s Figure (ometimes Kidney’d, as in Alcea, Behen, Poppy 3 Triangu¬ 
lar, as in Polygonatum, Sorrel 3 Spherically triangular, in Mentha,Me- 
lif t 3 Circular, in Leucoium, Amaranthus 3 Globular, in Napus, Afpe- 
rula 3 Oval, in Speculum Veneris, Tithymalus 3 half Globe, in Coriander 3 
that which we take for one (ingle round Seed, being a Conjugation 
of two 3 half Oval, in Anife, Fennel 3 Haftal, in Lattuca 3 Cylindri¬ 
cal, as, if I miftake not, in Jacoi'£a 3 Pyramidal, in Geranium Alth££ 

fol. with many other differences. But the Perfe&ion of one or two 
of the (aid Figures lieth in the Cafe. So that, as all Lines and Proporti¬ 

ons are in the Leaf and Floiver 3 fo all Regular Solids in the Seed 3 or 
rather in its Covers. 

4. $. Tis (ometimes gliftering, as in Speculun Veneris 3 Rough-caft, 
in Catanance 3 Studded, in Behen, Balttaria 3 Favous, in Papaver, An¬ 

tirrhinum, Lepidum annuum, Alcea Veficaria, Hyofcyamus, and many 
more,before the Seeds have lain long by 3 Pounced, in Phalangium Cret£, 

Lithofpermum 3 Ramified, in Pentaphyllum fragiferum EreCtum majus, 

refembling 
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refembling the Fibers of the Ears of the Heart } fome juft Quinquencrval, 

as in Anifum, and many more, the Lignous Body being in five main Fi¬ 

bers branched therein. The Figures, and Surface, of Thefc, and other 
Seeds, See in the Tables belonging to the Fourth of the rourth 

5. §. The Covers of not only Quince-Seeds, and thofe of PfyUium 

(more ufually taken notice of) but thofe alfo of Fforminum, Najlurt7um, 
Eruca, Camelina, Ocyrnum, and divers others, have a Mucilage. Which, 
though it be not vilible when the Seeds are throughly dry } yet lying 
a while in fome warm Liquor, or only on the Tongue, it fwells more 
or lefs, and upon them all fairly (hews it felf. On that of Ocyrnum it 
appears grayifh 5 on the other, tranfparent } and on that of Naflur- 

tium Hortenfe very large} even emulous of the inner Pulp lurround- 
ing a Goofeberry-Seed. The putting of Clary-feed into the Eye, ma} 
have been brought into ufe from this Mucilage, by which alone it 
may become Medicinal. And thus far of the Superficies, 

6. §. The nature of the outer Coat is alfo various, Membranous, 
Cartilaginous and Stony } the like Precipitations being fometimes made 
herein, as in a Stone or shell 5 as in that of the Seeds of Carthamum, 
Lithojfermum and others. The Defignment hereof, being either with 
refpedt to the Seed in its ftate of Generation} as where the Cafe is 
either wanting, or at leaft inefficient of it felf, there for its due 
protection and warmth. Or, in its ftate of V\getation, for the better 
Fermenting of its TinUures and Sap} the Fermentations of fome Seeds 

not well proceeding, unlefs they lie in their Stony Casks in theGround, 

like Bottled Liquors in Sand. 
7. §. All Seeds have their outer Covers open} either by a particu¬ 

lar Foramen, as in Beans, and other Pulfe, as is faid 3 or by the break¬ 
ing off of the Seed from its Peduncle or Stool, as in thofe in Cucumber, 
Cichory 3 or by the entering and paffage of a Branch or Branches, not 
only into the Concave thereof near the Cone, but alfo through the 
Cone it felf 3 as in Shells and Stones. 

8. $. For the fake of this aperture it is, that Akerns, Nuts, Beans, 
Cucumbers, and moft other Seeds, are in their formation fb placed, that 
the Radicle ftill ftandeth next to it 3 That So, upon Vegetation, it may 
have a free and ready paffage into the Mould. 

9. §. The Original of the outer Coat, though from Parts of the 
fame fubftantial nature, yet is differently made. In a Plum, the Seed- 

Branch which runns, as is defcribed, through the Stone, is not naked, 
but, as is faid, inverted with a thin Parenchyma, which it carries from 
the .SW^along with it } and which, by the Ramification of the faid 
Branch within the Stone, is, in part, dilated into a Coat. That of a 
Bean is from the Parenchyma of the Cod'-, the fuperficial part of which 
Parenchyma, upon the large peduncle of the Bean becoming a thin Cu¬ 

ticle, and upon the Bean it felf a Cartilaginous Coat. 
10. §. The Original of the inner Coat of the Bean islikewife from 

the inner part of the faid Parenchyma 3 which fir ft is fpred into a long 
Cake, or that which with the Seed-Branch maketh the Penduncle of the 
Bean 3 under which Cake, there is ufually a black part or fpot 3 by the 
length of which, the inner part of the Cake is next inferted into the 
outer Coat, and fpred all over the Concave thereof, and fo becomes 
the inner. 

11. §. 
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II i. Of this Inner Coat it is very obfervable, That allthough 
when the Seed is grown old and dry, ’tis {hrunk up, and in moft Seeds, 
fo far, as fcarcely to be difeern’d 5 yet in its firft and juvenile Conftitu- 
tion, it is a very Spongy and Sappy body $ and is then likewife fas the 
Womb in a Pregnant Animal ) in proportion, very thick and bulky. 
In a Bean, even as one of the Lobes it felf.* And in a Plum or Apricot, 
I think I may fafely lay, half an hundred times thicker than afterwards* 
when it is dried and {hrunk up, and can fcarcely be diftinguifhed 
from the upper Coat. Upon which Accounts it is, in this eftate a true 
and fair Parenchyma. The Delineation hereof, See in the Figures be¬ 
longing to the Fourth of the Fourth Book. 

12. §. In this Inner Coat in a Bean, the Lignous Body or Seed- 

Branch is diftributed * Sometimes, as in French-Beans, throughout the 
whole Coat , as it is in a Leaf In the Great Garden-Bean,upon its firft 
entrance, it is bipartite, and fo in fmall Branches runs along the Circum¬ 

ference of the Coat, all meeting and making a kind of Reticulation againft 
the Belly of the Bean. In the fame manner the main Branches in the 
outer Coat of a Kernel, circling themfelves on both hands from the 
place of their firft entrance, at laft meet, and mutually inofculate 5 
as the Veins in the Kidneys of a Man or any Quadrupeds^ Or the Carotid^ 
Arteries in the Braine. 

13. $. So that all the Parts of a Vegetable, the Root, Trunks Branchy 

Leaf Flower, Fruit and Seed, are ftill made up of Two Subftantially 
different Bodies. 

14. And as every Part hath Two, fo the whole Vegetable taken 
together, is a compofition of Two only, and no more: All properly 
Woody Parts, Strings and Fibers, are One Body : All fimple Barques, 
Piths, Parenchyma s and Pulps, and as to their fubftantial Nature, Pills 

and Skins likewife, all but One Body : the feveral Parts of a Vegetable 

all differing from each other , only by the various Proportions and 
Mixtures4 and variated Pores and stru&ure of thefe Two Bodies. What 
from thefe two general Obfervations might reafonably be inferr’d, I 
fhall not now mention. 

15. The Fourth or Innermoft Cover we may call the Secon- 
dine. The fight of which,by cutting off the Coats of an Infant-Beanyt 

the Cone thereof, in very thin Slices, and with great Caution, may 
be obtain’d. While unbroken, Tis tranfparent, being torn and taken 
off, it gathers up into the likenefs of a Jelly, or that we call the Tredle 

of an Egg, when rear-boyl’d. This Membrance in larger or elder 
Beans, is not to be found diftindt. But ( as far as our Enquiries yet dif- 
cover) it may in moft other Seeds, even full grown,be diftindtly feed} as 
in thole of Cucumber, Colocynt his,Burdock,, Carthamum,Gromwel, Endive, 
Mallows, &c. ’Tis ufually fo very thin, as in the above-nam’d, as Tab. 
very difficultly to be difeover’d. But in forne Kernels, as of Apricots, 
’tis very thick } and moft remarquably fuch, in forne other Seeds. That 
all thefe have the Analogy of one and the fame Cover, which I call the 
Secondine, is moft probably argu’d from their alike Natures 3 being all 
of them plain fimple Me mbranes, with not the leaft Fibre of the Lig¬ 

nous Body or Seed Branch, vifibly diftributed in them : As alfo from their 
Texture, which is in all of them more clofe. See thisP^r/ in Tab. 4. As 
alio amongft the Figures belonging to the Fourth Pact of the Fourth 

Book. 
16. 
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16. $. The Concave of this Membrane is filled with a moft tranfpa- 
rent Liquor, out of which the Seed is formed 3 as in cutting a petite 

and Infant-Bean, may befeen^ and yet better in a young Walnut. In 
Beans I have obferved it to turn, upon boyling, into a tender white 

Coagidun. ^rQU tpjs Membrane, the Lignous Body or Seed-Bran¬ 

dsdift’ributed in the inner Coat, at laft (hoot downright two (len¬ 
der Fibres, like two Navel-Strings, one into each Lok of the Bean. 

_•, ~ The places where the faid Fibres (hoot into the Lobes, are near the 
Ub‘ Qarts of the M/c/e 3 and by their Blackpjhnefs well enough remark’d: 

but the Fibers themfelves are fo very fmall, as (carcely to be difeern d. 
Yet in a Lupine, of the larger kind, both the places where the Navel- 

Fibres (hoot into the Lobes ( which here from the Bafis of the Radicle 

is more remote ) and the Fibres themfelves, are fairly vifible. For 
the Seed-Branch, upon its entrance into the Coat of the Lupine, is pre- 
fently divided into two main Branches, and thofe two into other lefs^ 
whereof fome underly, others aloft, run along the Coat, and towards 
its other end meet and are inofculated: where about, two oppofite, 
(hallow, round,and moft minute Cavities, anfwerable to two Specks of 

fah.^.f.17. a Cartilaginous glofs, one in either Lobe, may be obferved 3 which 
Specks are the ends of the faid Navel-Fibres, upon the ripening of the 
Seed there broken off. Thefe Fibres from the Superficies of each Lobe, 

defeend a little way dire&ly down : prefently, each is divided into 
two Branches, one diftributed into the Lobes, the other into the Ra- 

Tab. 4./.18. djcle and Plume, in the manner as in the Firjl Chapter is deferibed. 
And thus far the Hiftory. I (hall now only with a brief account of the 
Generation of the Seed, as hereupon dependent, conclude this Dif 

An Arcounf LET US fay then,that the Sap having in the Root,Trun&nd 
of the Gene- Leaves, palled divers Concoctions and Separations, in the manner as they 
ration of the are (aid to be perform’d therein 3 ’tis now at laft, in fome good ma- 
Seed. turity, advanced towards the Seed. 

IQ. The more copious and cruder part hereof is again (epara- 
ted by a free reception into the Fruit, or other Part analogous to it : 
being either fufficiently ample to contain it, or at lead: laxe enough for 
its tranfpiration, and fo its due dilcharge. The more Elfential part is 
into the Seed-Branch or Branches entertian’d. Which, becaufe they are 
evermore of a very confiderable length, and of aConftitution very fine, 
the (aid Sap thus becomes in its Current therein as in the Spermatidi 

Vejjels, ft ill more mature. 
20. $ In this mature eftate, from the Seed-Branch into the Coats 

of the Seed, as into the Womb, ’tis next delivered up. The meaner 
part hereof again, to the Outer, as Aliment good enough, isfupplied* 
The finer part is tranfmitted to the Inner 3 which being, as is (aid, a 
Parenechymous and more (patious Body, the Sap therefore is not herein, 
as in the Outer, a meer Aliment 3 but in order to its being, by Fermcn- 

tation, farther prepared. 
21. Yet the Outer Coat, being on the contray hard and denfe 3 

for that reafon, as it admitteth not the Fermentation of the Sap fo well 
within it (elf 3 fo doth it the more promote and favour it in the Inner 3 
being Bounds both to it and its Sap 3 and al(b quicknetb the process of 
the whnlp Work in the formation ofthe Seed. 

22 
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22. Nor doth the Outer Coat, for the fame reafon, more pro¬ 

mote, than declare the purity of the Sap now contained in the Inner: 
For being more hard and denle, and fo not perfpirable, muft needs 
fuppofe the Parts of the Sap encompaffed by it, (incethus uncapable of 
any evacuation, to be therefore all fo choice, as not to need it. 

25. §. The Sap being thus prepared in the Inner Coat, as a Liquor 
now apt to be the Subjiratum of the future Seed-Embr;o 3 by freQi fup- 
plies, is thence difcharg’d. Yet that it may not be over-copious 3 
which, becaufe of the laxity of the Inner Coat, from whence it iffues, 
it might eafily be : therefore, as the faid Inner Coat is bounded with¬ 
out, by the upper Coat 5 lo by the Secuttdine, is it bounded within. 
Through which Secundine the Sap being filtr’d, or, as it were, tranfpi- 
ring3 the depofiture hereof, anfwerable to the Colliquamentum in an 
Egg, or to the Semen Mulibre, into its Concave at laft is made. 

24. $. The other part of the pureft Sap embofom’d in the Ramu- 

lets of the Seed-Branch, runs a Circle, or fame progrefs therein 3 and 
(o becomes, as the Semen Mafculinnm, yet more elaborte. 

25. Wherein aho, left its Current fhotild be too copious or 
precipitant, by their co-arCture and divarication where they are inocu¬ 
lated, it is retarded 3 the nobleft portion only obtaining a pafs. 

26. With this pureft Sap, the faid Ramulets being fupplied, 
from thence at laft, the Navel-Fibres (hoot ( as the primitive Artery 

into the Colliquamentum ) through the Secundine into the aforefaid Li¬ 

quor depofited therein. 
27. §. Into which Liquor, being now (hot, and its own proper 

Sap or TinCtures mixed therewith, itftrikes it thus into a Coagulum 5 
or of a Liquor, it becomes a Body confident and truly Parenchymous. 

And the fupply of the faid Liquor ftill continu’d, and the (hooting of 
the Navel-Fibres, as is above defcribed, ftill carried on, the faid Coagu¬ 

lation or Fixation is therewith likewife. 
28. §. And in the Interim of the Coagulation, a gentle Fermentation 

being alfo made, the laid Parenchyma or Coagulum becometh fuch, not 
of any Texture indifferently, but is thus railed (as we fee Bread in Bak¬ 
ing ) mtos. Congeries of Bladders : For fuch is the Parenchyma of the 
whole Seed. 
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PRESIDENT 
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Council and Fellows 
, i 

OF THE 

ROYAL SOCIETY- 
MTLORD, 

F the Dedication of Books were not in ufe 5 
yet here, I think, I might have been a Pre¬ 
cedent. The promotion of Vhytological 
Science is one Part of Tour Work 3 and ’tis 
You have called me to the management of 

this Part 3 for fome time, have intruded me 
herein 3 and by Tour mod favourable and candid accep¬ 
tance of what I have performed thus far, have encou¬ 
raged me hereunto : I therefore prefent but Tour Own, 
into Tour Hands. 

The great Honour and Advantage of Tour Fellowfhip, 
I fird obtained, by Mediation of Dr. Wilkins, the late mod 
Reverend Bijhop of Chefter. Whom I cannot name, 
without faying thus much of him, That He was a Per- 
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foil of that eminent and happy Worth, which, as it was 
too good,to fear envy $ fo is it too great, to need an Elogie. 

With Him, it was, Tou were pleafed to commit to Me, 
the further profecution of this Wo)\ 5 the Beginnings 
whereof, were by Tour Order formerly made publique. 
Had I confulted my own Abilities altogether, I fhould 
fcarcely have ventured upon it 5 feeing very little, for 
which I could think well of my felf, faving. That I had 
learned, upon good grounds, to think of Tou with greatefl 
Honour. But I alfo confidered, That to infill hereon too 
much,might be a reflection upon 7b//r Judgments,who had 
thought fit to make choice of Me. And, That Tou were 
not more the Patrons of Wit, than of Induflry5 and of 
All, who fhall endeavour to find out, or to confirm the 
Truth of Things. Withal, I looked upon Nature? as a Trea- 
fure fo infinitely full 3 that as all Men together, cannot ex- 
hauft it 3 fo no Man, but may find out fomewhat therein* 
if he be refolved to Try. 

In compliance therefore with Tour Commands, I have 
hereunto devoted a very confiderable part of my Time. 
Thefe,adding force to my own Defires,of being fomewhat 
inflrumental to the Improvement of Medicinal, and other 
wholefom Knowledge: if peradventure, as we increafe 
herein, we may become better, and more happy. As to 
which Improvement, though I could not hope 5 yet, I 
would not difpair. I have already prepared the Soil, and 
made forne Plantation : what remaineth behind, and the 
Vintage of the whole, will depend much upon the con¬ 
tinued Influence of Tour Beams: for how unpromifing 
foever the Stock may be 5 yet the Fruit cannot but be 
fomewhat matured, upon which Tou are pleafed to fhine. 
I am alfo confident, that the fame Nobilty and Goodnefs, 
which accept the endeavours, will likewife pardon the 
faults, of, 

My Lord', 

Tour Lordjhips vioft huvibly 

ajid moft fincerly 

^1673? *• devoted Servant 

NEHEMJAH GREW. 

THE 
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ROOTS; 
PROSECUTED 

With the bare EYE, 
AND WITH THE 

MICROSCOPE. 
I ' . , , - t 

PART I. 

CHAP. I. 

Of the ORIGINAL, FIGVRES, MOTIONS, 
and AGES of ROOTS. 

EI N G TO (peak of Roots 3 it is requisite, for 
our better undemanding of what follows, that fome 
things, aS to their Original, Figures, Motions and 
Ages, be premifed. 

i. Roots, taken altogether, have a Three¬ 
fold Original. Either from the Radicle 3 as all 
Roots which come of the Seed: or from the Trunks 

or Caulzs, above ground 5 as in Strawberry, Chamomile, and many other 
Creepers: or from the Trunks or Caulk, after it is (unk under ground 3 
as in Primrofe, Bijiort, and many others 3 and prefently (hall be (hewed 
how. 

2. In the Growth of a Bud, and of a TrunhcRoot, there is 
this obfervable difference 3 That the former, carries along with it, fome 
portion of every Part in the Trunks or Stalls3 whereof it is a Compen¬ 
dium. The latter, always (hoots forth, by making a Rupture in the 
Barque, which it leaves behind, and proceeds only from the inner part 
of the Stalk. 

O 3. 4- 
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5. As alfo, That in a Bud, the Lignous Part is fpread abroad, 
fo as to encompafs a Pith. Whereas in a Trunk:Root, it makes a fo* 
lid Thred ftanding in the Center. Which is the Caufe of its delcend^ 
ang into the Ground: as is already, in the Firfi 'BQOfc, and (hall in 
This be further (hewed. 

r-wi. i 
4. $. ROOTS are generally diftinguifhed, as to their Figures, 

in being more Entrie, as is that of Liquirfi 3 or Parted, as of St. Johns- 
rcort. Parted or Forked, either at the Bottom, as moft Roots 3 or at 
the Top, as Dandelyon, and fome others. A thing very odd, and un¬ 
intelligible, without the knowledge of the Motions of Roots 3 whereof 
prefently. 

5. §. Parted, again, are either Ramified, as that of Cumfry 3 or 
Manifold, as of Crowfoot: both are Parted $ but the former, by the 
fubdivifion of greater Branches, into leffer 3 thefe, when divers Strings, 
have all their diftinft original from one Head. Some are Straight, as a 
Radifh 3 others Crooked, as Bifiort. Smooth, as Buglofs 3 or Stringy 
all round about, as Columbine. And to Carnations, this feems to be 
peculiar, That fometimes many of the Strings run parallell with the 
Wood of the great Root, through the Barque, or betwixt the Wood and 
the Barque. 

6. $. Again, fome are Thick, as Rhubarb 3 Slender, as the Vine. 
Long, as Fenil 3 Short, as a Turnep: which are diftinft from Great and 
Little 3 in that thefe, are fo called with refpett to feveral Roots 3 thofe, 
with refpefl: to the (everal Dimenfions of one. Short, are Stubbed, as 
Iris tuberofa 3 or Round,as Dracovtium. Round are Tuberous,or Simply 
Knobbed, as Rape-Crowfoot 3 Bulbous, that is Scaled, as (ome Lilys 3 or 
Shell’d, as an Onion. Where note, That all Bulbous Roots, are, as it 
were, Hermaphrodites, or Root and Trunks both together: for the 
Strings only, are abfolute Roots 3 the Bulb, actually containing thole 
Parts, which fpringing up, make the Leaves or Body 3 and is, asitwere, 
a Great Bud under ground. 

7. £. Roots, again, are Even or Uneven 3 Even, are Cylindrical, 
as Eryngo 5 or Pyramidal, as Borage. Growing fmaller Downwards, 
as do moft 3 or Upwards, as skirrets. Uneven, are Pitted, as Potato's, 
where the Eyes or Buds of the future Trunks lie inward 3 or Knotted, 
as Jerufalem-Artichoke 3 where they ftand out. Thefe Differences, are 
alfo Compounded: fo fome Roots are both Entire ahd Smooth, as 
Peony 3 others Entire, but Stringy, as Clary: that is, neither Ramifi’d, 
nor yet Brufhy,or divided at the Top into leverall fmall Strings 3 but a 
Single Root furrounded with many Hairy Threds. Some both Plain in 
fome parts, and Knobbed in others, as Filipendula, Lilium non bulbofum, 
and others. 

8. §. Some alfo have two or more Roots 3 and thofe of one Kind : 
of which, fome are diftin&ly faftend to the bottome of the Stalk , as in 
Dogfiones 3 fome ftand one under another, fo as only the uppermoft is 
faftend to the Stalk., as in Dragon, Crocus, and others. And there are 
fome, which have not only two Roots, at the fame time 3 but thofe al¬ 
fo of two diftinft Kinds, as in Bifiort 3 one of them, a (lender ftrait 
Cylindrick and horizontall Root 3 the other large and crooked, and 
bred of the Defcending Trunk.'-, as in fpeaking next of the Motions of 
Roots, will be underftood, how. All which, with other Differences 

by 
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by Thofe that undertake the Descriptions of Plants, are accurately to 
be Noted. But the Differences, above mentioned, will ferve for our 
prefent Purpofe. 

’ .** * ■ • * * , ■* 1 • 

9. THE MOTIONS of Roots are alfo divers. Sometimes 
Level, as are thofe of Hops, Ammi, Cinquefoyle 3 and all fuch as pro¬ 
perly Creep. Sometimes Perpendicular, as that of Parfnep: Which is 
different from Straightnefs 3 for fbme Straight Roots, are Level. Both 
of them are either Shallow or Deep : fome run Level, and near the 
Turf, as Woodbind, Wild Anenomy 5 others lower, as Dogs-Grafs. Some 
ftrike down, but a little way, as Stramonium $ others grow deep, as 
Horfe-RadiJlj : Which is different from being Long 5 for many long 
Roots, are Level, as Hops. 

11. Some again Defcend, as Tulips, and other Bulbous Roots, 

which differs from growing only Downwards $ in that here, the 
Head of the Root is Immoveable j but in Defending, the whole Root 

obteineth different Places, running deeper, time after time, into the 
Earth. Some alfo Afcend, fometimes, and in fbme parr, appearing 
above ground, as Turneps. 

11. $. Thefe Motions are alfo Compounded } both in refpeft of 
the feveral Parts of the Root, and of feveral Times. So the main 
Root of Primrofe, is Level, the Strings are Perpendicular. The 
Roots of moft Seedlings grow Downward and Upward, or fhoot out 
in length at both Ends, at the fame time. Thofe of Biftort, Iris, 

and fbme others, grow, in part, both Downward and Upward at fe¬ 
veral times: Whence it is, that Bijlort is Crooked, with fbme refem- 
blance to an S, according to its Name 5 And that fome Parts of Iris- 

Root appear oftentimes above the ground. 
12. There is alfo another Motion, in fbme Roots, not heeded, 

and that is Contortion : whereby, without being moved out of their 
Place, they are Writhed or Twifted 5 as a piece of Cloath is, when 
the Water is wrung out of it, as in Car duns, Sonchus, and others: 
whether always I cannot fay. This Mation cannot be noted, with¬ 
out ftripping off the Barque 5 whereby the Veffels may be feen, fbme- 
times, to make two or three Circumvolutions. This Motion feems to 
be governed by the winding of the Stalky 5 and therefore to begin at 
the Head, and terminate at the Poynt or lower end of the Root, which 
is immoveable. 

13. $. BUT ABOVE all the Motions of Roots, not obferved, 
the moft remarkable is that of DESCENT. Which, although it hath 
been noted, by fbme Botanicks, of Bulbous Roots j yet of thefe only : 
Whereas it is the Property, of a great many more $ and thofe, of very 
different Kinds} probably,of the far greater number of Perennial Roots 

of Herbs 5 as of Arum, Rape-Crowfoot, Valerian, Browmvort, Bearf 
foot, Tanjy, Tychnis, Sampler, Primrofe , Ammi, Avens, Wood-Jorrel, 

Iris, and others. Of all which Plants, it is very obfervable, That 
their Root, is annually renewed, or repaired, out of the Trunl^ or Stalky 

it felf. That is to fay. The Bafts of the Stalls continually, and by 
infenlible Degrees, defending below the furface of the Earth, and 
hiding it felf therein 5 is thus, both in Nature, Place, and Office chang¬ 
ed into a true Root. Which Root, by the continuance of the. laid 

O 2 Motion 
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Motion of the Stalk , alfo Deftcendsand fb, according to the dura- 
blenels of its Subftance, becomes a fhorter or longer Root 3 the Elder 
or Lower Portion thereof, Rotting off, by the fame Degrees with 
the Generation of the Upper, out of the Stalls So in Browmvort, the 
Bafts of the Stalky finking down by degrees , till it lies under Ground, 
becomes the upper part of the Root j and continuing dill to fink, 
the next year, becomes the lower Part $ and the next after that, rots 
away 3 a new Addition being ftill yearly made out of the Stalky, as 

6 the elder Parts yearly rot away. So in Dragon, Crocus, and the like, 
where the Root is double 3 the Bafts of the Stal4, this year 5 the next, 
becomes the Upper-Root $ after that, the Lower-Root--, and at the 
length dies and is confum’d. 

14. §. The Demonftrat ion hereof is taken, more evidently, from 
fome Roots, than from others 3 as from the Level and Knobed 'Roots 

Ij of Wood-forrel, Primrofte, &c. For the Leaves of thofe Plants rotting off 
fucceflively, and the Bajes of thole Leaves gradually defending into the 
Ground 5 each Bafts is thus nourifhed with a more copious Sap, and fb 
fwelled into fo many thick Knots. It may likewife be gather’d in 
fome, from the like Pofition of the Vejfels or Woody Parts* in the Root, 

as in the Trunks? as in Bares-foot, As alfo, from the Root of the Iris 

4* Titberofta : where, although the Leaves fall off dole to the Surface of 
the Stalky’-) yet after that is funk down, and fwell’d into a Root, the 
Seats of the perifhed Leaves, and the Ends of the Vejftels belonging to 
them, are not obfcurely vifible 5 whereby the Root is wrought, as it 
were, with feveral Seames and Prick}-Lines 5 the Seams (hewing the 
fettingon of the Leaves 3 and the Pricks, the Terminations or broken 
Ends of the Vejftels: which ends, are ftill more apparent, upon the 
ftripping off the Barque. I confidered likewife. That as among Ani¬ 

mals, there are many, which are not Bred of Eggs, immediately 3 but 
are Transformed, one Animal into another : So, it is more than pro¬ 
bable, That among Plants, there are not a few Inftances of the like 
Transformations 3 whereof, this is one. 

15. §. The Cauje of this Deftcent, fb far as it is dependent on the 
Inward Conformation of the Root, I (hall (hew in the following 
Pact* But the Immediate Vifible one, are the String-Roots, which 
this kind of Trunks frequently put forth: which, defending them- 
felves dire&ly into the Ground, like fb many Ropes, lug the Trunk af¬ 
ter them. Hence the Tuberous-Roots of Iris upon the rotting or fading 
away of the String-Roots hanging at them, fometimes a little Re-afcend. 
Hence alfo the Shape of fome Roots is Inverted: For whereas moft are 
parted downwards, into feveral Legs 3 fome are parted upwards into 
divers Necks, as Dandclpon, and others. Forthele Roots lending forth 
at the top feveral Trunk: Buds, the laid Buds fucceflively put forth new, 
and caft their old Leaves 3 and continually alfo making their Defcent, 
are at length formed into fo many Necks, of three, four, five, or more 
Inches long, under Ground* 

16. $. HENCE ALfo we underftand, in what particular way, 
fome Roots become Perennial. Some are wholly fb, as thole of Trees, 

shrubs, and divers other woody Plants. Others, in part, or by a 
new Progenies of Roots, from the old Head or Body, in the room of 
thofe that die yearly, or after a certain Time 3 as of Lilium non bulbo- 

ftum. 
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fum, Jerufalem Artichoke, Potato, Dog-ftones, Monky-hood, little Celan¬ 

dine, and others. In which Plants, one or more of their are 
firm, the other fpongy and fuperannuated 5 and partly, by the ravine 
of the Trunks and other younger Roots, reduced to a Confumption and 
Death. 

17. §. With thefe,tulip,and other Bulbous-Roots confbrt: For the fe- 
veral Rindes Sc shells,whereof chiefly, the Bulb confifts,fuccefiively perifh 
and fhrink up into fo many thin and dry sk^ns: betwixt which,and in 
their Centre, other heaves and Shells, being fuccediveiy formed, the 
Bulb is thus perpetuated. In the fame manner the String-Roots alfo fuc- 
ceed one another annually. So that at the end of divers Years, although 
it be ftill looked upon as the fame Individual Root, yet it is, in truth. 
Another, as to every particle thereof. 

18. Laftly, many other Roots are perpetuated by the aforefaid 
Defcentofthe Trunk/-, out of which, it is ftill annually Repaired, as 
by the gradual perifhing of its lower parts, it is Diminifhed 5 as hath 
been laid. Whence alfo we fee the reafon of the Rugged and Blunt ,, ^ 

extremities of thefe, and fome other Roots, as of that Plant fuperftiti- * ^ 
oufly called Devils-bit: becaufe the end of it feems to be bitten off. 
Yet doth it not appear fo originally 5 but the Lower part thereof rot¬ 
ting off, as the Upper defcends$ the living remainder, becometh 
ftumped, or feemeth Bitten. Thus far of the Original, Shapes, Moti¬ 
ons, and Ages of Roots. 

CHAP. II. 

Of the SKIN: 

NEXT proceed to the feveral Parts whereof a 
Root is Compounded. The outer Part of all is the 
Skin/ which is common to all Roots. Tis diverfly 
Coloured: Whiter in Skjrrets$ Yellow, in Dock.? 

Red, in Potato ; Brown, in Lovage5 Black, in Bu- 

glofs. Its Surface, fometimes Smooth, as in Horf 

radijl) 5 Rough, as in Scorzonera. And the Skins 

of the feveral Shells of a Tulip-Root, taken up frefh, look as if they 
were perforated with a great many fmarll holes. ’Tis of various Size 5 
very Thin, in Parjhep 5 fomewhat Thick, in Buglojs 5 very Thick in Iris. 

Sometimes it is Opacous, as in Thijlle 5 and fometimes Tranfparent, as 
in Madder. 

2. §. Every Root hath fucceffively two kinds of Skins: the one, 
Coetaneous with the other Parts 5 and hath its original from that 
which involveth the Parts of the Seed it felf. The other, Poftnate, 
fucceeding in the room of the former, as the Root ageth 5 and is ori- 
nated from the Bark. So in Dandelyon, the old skin, looked upon 
about the beginning of May, feems to have been one of thofe feveral 

Rintl 
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Rings, which the precedent year compofed the Cortical Body of the 
Root : but by the Generation of anew Ring-, next the Wood, is now 
thruft off and (hrunk up into a Skin. So alfo in the Roots of Buglofs 

7ab. 14, i5* and Horfe-Radif).\ as far as the Bladders in the former, and th& VeJJels 
in the latter are Radiated 5 the Cortical Body teems either annually or 
oftener, to (brink up into another new skin, as, the old ones fall off. 
And fometimes, perhaps, as in Asfparagus, the whole body of the Per- 

Tab. 10. pendicular Roots, except the woody Fibre in the Centre, becomes the 
fecond skin. So that the wearing away of the old Skin, fucceeds the 
derivation of the new one 3 as in Defcending Roots, the Confumpti- 
on of the Lower Parts, doth the Generation of the Upper. Becaufe 
the Barque fwells, and grows fometimes fafter than the Skin can fall 
off, or give way to it : therefore are the Roots of many Herbs, Barque- 
bound, as well as the Trunks of Trees. 

3. $. This Skin is ufually, if not always, compounded of two 
Kinds of Bodies: which alfo is probable of the Goetaneous. The one, 
Parenchymous, and frequently conftru&ed of exceeding little Cells or 
Bladders 3 which in fome Roots, as of Afparagus, cut traverfe, and 
viewed through a Microfcope, are plainly vifible. Thefe Bladders are 

7ab. 10. of different Sizes 5 in Bttglos, larger 5 in Afparagus lefs3 and fometimes 
Tab.ii* they co-incide an(j difappear. But in thefe , and all other Roots 9 

even where thefe Bladders appear not, the Parenchyma of the skin, 
is of the fame Subftantial Nature, with that other more vivid and bulky 
one of the Barky As is manifeft, from its being thence Originated 5 
and alike Conformed, as (hall be teen 5 and not only adjacent to it, as a 
Glove is to the Hand 3 but continuous therewith, as the parts of a 
piece of ffe(h, are one with another. 

4. §. OF THIS Parenchymous Body, the skjn confifteth chiefly, 
but not wholly 5 there being many Lignous VeJJels which are Tubulary, 
mixed therewith : which , though hardly by the Microfcope, yet 
otherwife, is demonftrable. For in tearing the Skin, you (hall do it 
more eaflly by the length, than bredth 5 becaufe, by the firft way, the 
continuity only of the Parenchyma, is diffolved 5 but by the latter , 
both of this, and of the VeJJels, thefe being pofited by the length of the 
Root: So that, as by thefmalnefs of the Bladders of the Parenchyma, 
the Skims Dente 5 fo by thete VeJJels, is it Tough. 

5. $. Again, if you cut a Root traverfe, and let it lie by for (ome 
time, all the parts,where there are noVeJJels,{hnnk below the furface of 
the cut-end 3 but where-ever Thete are pofited, there is nofhrinking 3 
which oftentimes, evidently appears alfo in the Skin : becaute thefaid 
VeJJels, though, as the Bladders, they may coincide3 yet they cannot 
vifibly (horten or (brink up in length 3 no more than a Straw3 whote 
fides may yet be eafily crufiied together. 

6. §. Further, the Root being cut traverfe, if, near the cut-end, 
you very gently prefs the fide of the Root with the edge of your Nail, 
the Sap will thereupon arite fometimes from the Skin 5 in the fame man¬ 
ner, as from any other part of the Root, where the like VeJJels are pofi¬ 
ted. And although the Sap may likewite be expreffed from the Pith, 
and other Parts where fometimes, there are none of thete VeJJels 5 yet 
not without a folution of there continuity 5 which here doth not fol¬ 
low 3 as appears, from the dilappearing of the Sap, together with the in- 

termiffion 
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termiffionof the preffiire, the faid Vejjels then dilating themfelves by 
aMotion of Rejlitution, and fo fucking up the Sap again. 

7. Hereunto may be added the Teftimony of fight} the very 
Vejjels themfelves, in many Roots^ coming under an apparent view, and 
ftanding in the utmoft turface of the Root all round about, as in that 
ofLiquirilh, Columbine, Scorzonera, and others. Which Experi¬ 

ments, I have here, once for all, more particularly fet down 5 becaufe 
I (hall have occafion, hereafter, to refer to them. 

CHAP. III. 

Of the BAR QJV E. 

EXT WITHIN the Skjn lieth the Barque, 

’Tis fometimes Yellow, as in Dock. 5 Red, in Bifiorl 5 
but ufually, and in Seed-Roots, I think, always 
White. It is derived from the Seed it felf} being 
but the extenfion or prolongation of the Parenchy¬ 

ma of the Radicle } One of the three Organical 

Parts of the Seed, defcribed in the Fir si Cfjap* 
tet of the Firfl 'Book. 

2. $ It is varioufly Sized $ fometimes very Thin, as in Jerufalem 

Artichoke, Goats-beardy and in moft Trees j where it alfo retains the 
Name of a Barque or Rind. Sometimes ’tis more Thick, and maketh up 
the far greateft protion of the Root0 as in the String- Roots of Afparagus9 
in Dandelion, and others. The thinneft and the thickeft are all ana¬ 
logous, and obtain the fame general Ule9. The degrees of its Size, 
amongft all Roots, may be well reckoned about Twenty, and feen in 
the following examples, fc. Beet, Droprcort, Jerufalem Artichoke , Tab.7,8, $. 

Orpine, Valerian, Goats-beard,.Nettle, Brownvoort, Columbine, Celan¬ 

dine., Afparagus, Horfe-Radijl), Peony, Bryony, Eryngo, Borage, Lovage, 
Dandelion, Parfnep, Carroty &c. In the Root of Beet, fcarce exceeding 
a good thick skjn: but in a Carrot, half the Semidiameter of the jRcwf, 
or above half an Inch over in lome places: and that of Dandelion, fome¬ 
times, in proportion with the woody Part, twice as thick : the reft of 
Several intermediate Degrees: And to moft Roots0 this is common, 
To have their Barque proportionably thicker, at the bottome than at 
the top. 

3. §. IT IS Compounded of two Bodies. The one Parenchymous 5. 
Continuous throughout} yet fomewhat Pliable without a folution of 
its Continuity. Exceeding Porous, as appeareth from its fo muc|i 
Ihrinking up, in drying. The Pores hereof are extended much alike 
both by the length and bredth of the Root, therefore it fhrinketh up, 
by both thole Dimenfions, more equally. And they are very Dilative ;> 
as is alfo manifeft from its reftorablenefs to its former bulk again, upon 

its 
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its infufion in Water .* that is to fay, It is a moft curiotts and exquisitely 

fine wrought Sponge. Thus much the Eye and Reafon may difcover. 
4. The Microfcope confirms the truth hereof, and more precifely 

(hews, That thefe Pores are all, in a manner. Spherical, in moft Plants3 
and this Part, an Infinite Mafs of little Cells or Bladders. The frdes of 

lab 10 none them> are Vifibly pervious from one into another 5 but each is 
& Sequent, bounded within it felf. So that the Parenchyma of the Barque, is much 

the lame thing, as to its Conformation, which the Froth of Beer or 
Eggs is, as a fluid, or a piece of fine Manchet, as a fixed Body. The 
Sides alfo of thefe Bladders are as tranfparent, as thofe of Water 3 or 
the Bodies of fome Infects. 

6. $. But their Size is ufually much fmaller 3 and their Pofturemore 
Regular than thofe in Bread or Water. In all Roots they are fo fmalf, 
as Icarcely, without the Microfcope, to be difcerned: yet are they of 
different Size, both in the fame, and in divers Roots 3 the varieties 
whereof, amongft all Roots, may be reduced to about Ten or Twelve 

, according to the Standard, in Tab. II. Some of thofe in Dandelion, 

* ‘ 13514‘ being of the Smalleft 3 and in Buglofs, of the Greateft. They are pofi- 
ted, for the moft part, at an Equal Height 3 and piled evenly one over 
another.* So that, oftentimes, they vifibly run in Ranks or trains, 
both by the length and breadth of the Roots,as in the Root of Buglofs,or 
of Dandelion, fplit through the middle, may be feen. Although they are 
ufually Spherical, yet fometimes, and in fome places, they are more 

lab 14 oblonge, as in the outward part of the Barque of Buglofs. Thefe Bladders, 

are fometimes beft feen, after the Root, being cut traverfe, hath layn 

by a while, to dry. 
6. §. They are the Receptacles of Liquor 3 which is ever Lucid 5 

and I think, always more Thin or Watery. They are, in all Seed- 

Roots , filled herewith 3 and ufually, in thofe alfo which are well 
grown, as of Borage, Radijh, &c. 

7. THIS Parenchymous Part, in many Roots, is of one Uniform 
Contexture 5 as in Afparagus, Horf Radijh, Peony, Potato, and others. 
In many others, it is, as it were, of a Diverfified Woof 3 the Bladders 

being, though every where Regular, yet either in Shape, Size, or 
Situation, different in fome Parts hereof, from what they are, mother 
intermediate ones. For thefe Parts, are like fo many White Rays, 

ftreaming, by the Diameter of the Root, from the inward Edge toward 
the Circumference of the Barque 3 as in Lovage, Melilot, Parfnep, Sic. 

lab.Sjp. cm tranfverlly, is apparent. They are} though not in diredf Lines, 
continued alfo by the length of the Root 3 fo that they are, as it were, 
fo many Membrances, by which the other Parts of the Barque,are difter- 

minated. 

Tab. $. 

Tab. 8. 

8. §. The Continuation of thefe Diametral Rays, or Portions, is 
divers: fometimes, but half through the Barque, or fomewhat more, 
or lefs, as in Melilot. And it is probable, that to the Roots of all or 
moft Trefoyls, and alfo of the Leguminous Kind, this is proper, To have 
their Diametral Rays come Ihort of the Circumference. Sometimes, 
they run quite through to the very Skin, as in Lovage. And I think, 
in the Roots of all Umbelliferous Plants : In which therefore, the Skin 
feems to have a clofer Communion with the Diametral Rays, and to be 
originated efpecially therefrom. They ufually ftand at an Equal Di- 
ftance in the fame Root: But with refpeft to divers Roots, their Di- 

ftance 
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(lance varie9 ^ To lefs,in Parfnep, greater in Buglofs. They are commonly Tab. 7, 3. 
Re&ilinear, as in Lovage 5 but fometimes winding to and fro, as in 
a Carrot. Tab.%. 

9. §. They are not always of one Size: in a Carrot near the 
Inner Edge of the Barque, exceeding Slender, and lcarcely difcerna- 
ble 5 in others. Thicker, as in the Three greater ones of Melilot, and 
in common Chervil. Both by their Diftance, and Size, they are allb^’ )<?* 
left or more Numerousfome, only as they are nearer} fome, as fmal- 
ler 5 others, as both. And ’tis proper, I think, to the Intybous kind, 
either to have none, or but a few. Sometimes they are of the fame 
Thicknefs quite through the Barque from edge to edge, as in MarJJs- ^ 
Mallorv. And fometimes are confiderably Tpread or dilated as they 
aproach the Skin, wherewith they are joyned, and whereinto they 
more vifibly run, as in Parjley, or the fmaller part of the Root of 
Lovage. And in fome Roots, as of Scorzonera, at fome times of the T"ab. 8. 
year, when lels fucculent, almoft the whole Parenchyma leems to be 
of the Nature of the Diametral Rays, in other Roots. The Bladders 

of thefe Diametral Portions, are fometimes, greater than thofe of the 
other Parenchymous Parts, as in Parjley5 and I think fometimes lels. 
Yet as there, fo here, varioufly fized $ to about fix or eight De¬ 
grees 5 and thole of Parjley about the third, fourth, and fifth. Their 
Figure is Sometimes more oblongs and their dire&ion or relpe&more 
towards the Center of the Root. 

11. As the other Parenchymous Parts of the Barque, are the 
Receptacles of Liquor 3 lo thefe, (where they arej of Aer. This is ar¬ 
gued, From their being more White, and not Tranfparent, as luch 
Roots and Parts ufe to be, which are more copioully and equally fil¬ 
led up with Liquor : as the Pith of Elder, which, in the old Stalky, is 
White $ was once, and by being well loaked, will become, again 
Tranfparent. And from their being more dry and voyd of Liquor 5 
whereupon their Bladders, which cannot be Vacuities, muft be filled 
with more or lels Aer, mixed with the Sap or the Vaporous parts there¬ 
of This is more obfervable in thole Diametral Portions, which ter¬ 
minate upon, and run into the Skin. 

12. $. THE BARQUE is not only of a divers Woof, but as is 
faid, of a Compounded Subfcance j there being a certain number of 
Lignous Vefjels, fewer or more, in lorne place or other, mixed with 
the Parenchymous Part above deferibed 5 and fome way or other, are 
demonftrable in all Roots As by the Toughnels of the Barque, when 
pulled by the length. By the vifible Continuation of the laid Vejjcls 

through the length of the Barque, in the refemblance of (mail Threds. Tab. 6. 
And by the riling up of the Sap in the traverfe cut of the Root, in 
fuch places of the Barque, where thefe Threds terminate; as the ex- 
iftence of the fame Vejfels in the Ski**, was proved in the Precedent 

Chapter* 
19. Thefe Tubulary Threds, run not through the Barque in di¬ 

rect lines but are frequently Braced together in the form of Net- 
Work.'-) The Parenchymous Parts every where filling up the fpaces be- ^ 
twixt the Braced Threds, as in Burnet, Scorzonera, &c. the Barque 

bei*g paired or ftriped off, is apparent. 
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14. $. They feem, at firft, where they are Braced, to be Inof 
culated 3 foas to be pervious one into another. But a more accurate 
view,efpecially a {lifted by a Mifcrofcope,d\ fcovcrs the contrary. Neither 
are they woun’d any way one about another,asThreds are in a Rope: 
nor Implicated, as in ravled Yarn, or the Knots of a Net: but only 
contiguous or (imply Tangent, as the feveral Chords in the Braces of 
a Drum : being thus joyned together by the Parenchymous Tarts, as in 
fpeaking of the Pith, will beunderftood how. Yet do not always the 
fame Threds belong and keep entire to one Brace 3 but are frequently 
parted into leffer Threds 3 which are tranfpofed from Brace to Brace. 
Nor do they always, in whole or in part, prefently after their contin- 
gence, mutually fall off again 5 but, oftentimes, run along collateral¬ 
ly joyned together for fbme fpace. 

15. §. Thefe Braces are of various number in divers Roots 3 more 
frequent in Jerufalem Artichoke, lefs in S cordon era, more rare in Cam fry. 

The Threds likewife are varioufly Divaricated 3 fometimes more,where 
the Braces are frequent, as in Jerufalem Artichoke 3 and fometimes lefs, 
where the Braces are rare, as in Scorzonera, Dandelion : And in all 
Roots, more frequent towards the Inner Verge of the Bark. 

16. §. By what is faid, it is partly implied, That thefe Threds, are 
not Single Veffels 3 but a Clujler of them, Twenty, Thirty, or more or 
fewer of them together. Yet as the Threds are not Inofculated in the 
Braces 3 fo neither are the Vejjels, in the Threds. Nor yet Twilled 3 
but only ftand collateral together 3 as the feveral Single Threds of the 
Silkworm, do in Sleave-Silk. Neither are thefe Veffels pyramidal, fo far 
as the Glafs will difeover 3 or, from probable Reafon, may be conjec¬ 
tured. Nor Ramified, fo as to be fuccefiively propagated one from 
another, after the manner of the Veins in Animals: but Cylindrical, 
and Diftinttly continued, throughout the length of the Root 3 as the 
feveral Fibres in a Tendon or Nerve. 

17. THESE VESSELS are either themfelves of divers kinds, or 
ferve, atleaft, to conftitute divers Kinds, in divers Roots: of the dif¬ 
ferent Natures whereof, although there may be other ways whereby to 
judge 3 yet fo far as by Infpettion, we may do it, chiefly, by the Di- 
verfity of thole Liquors, which they feverally contain. Sometimes they 
yield a Lympha 3 and that Thin, as they do in a Parfnep 3 efpecially 
thole that make a Ring, at the inward extremity of the Bark. See the 
Root it feIf That this Clear Sap afeendeth only from thefe Veffels, is 
certain. Becaufe no Liquor will do the like, from any Tarenchymous 

Part, as Chap. 2. hath been faid. And becaufe it is of a different 
nature from the Sap contained in the Bladders of the Parenchyma 3 al¬ 
though of the fame Colour, yet fenfibly more Sweet. 

18. § Sometimes they yield a Thick and Mucilaginous Lympha, as 
in Cumfry, asappeareth by its tenacity. From the Mucilaginous Con¬ 

tent of thefe Veffels it is, I fuppofe, that the Sap contained in the Blad¬ 

ders is rendred of the like nature, fo far as it approaches hereto , which 
fometimes is more, as in Marfls-mallow 3 and fometimes but little as in 
Borage : For in prefling out the Liquor of this Plants and then heating 
it over an indifferent fire 3 thefar greater part hereof remaineth thin 3 
only fome certain firings and little bits of a gellied fubflance are mixed 
herewith 3 which as it leems, were originally the proper Liquor of thefe 
Muciducts. 19. £, 

4 
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19. £. Oftentimes thefe Succiferous VeJJcls yield a Milky or White 
Sap 3 and fometimes Yellow,and of other colours as in Sonchus,and moft 
Cichoraceous Plants 3 in Angelica, and moft Umbelliferous 3 in Burdock^ 

and divers Thifiles, to which that is ’akin: in Scorzonera, Common 

Bells, and many other Plants, not commonly taken notice of to be 
milky. The Milky Saps of all which, although they differ in Colour, 
Thicknefs, and other Qualities 5 yet agree, in being more Oyly than 
any of the Lymphous Saps. It being the mixture of the Oyly parts with 
fome other Limpid Liquor, but of a different Nature, which caufeth 
them to be of a Milky, or other Opacous Colour, in the fame manner 
as common Oyl, and a ftrong Liquamen of Tartar, fhaked in a Bottle 
together, prefently mix into a White Liquor. And although they 
will, for the greateft part, feparate again 3 yet fome of their parts, 
without any Boiling, or fo much as the leaft Digeftion with Heat, by 
Agitation only, or ftanding together for fome time, incorporate in the 
form of a Thin Milky-Sope, which will alfo diffolve in Water. I fup- 
pofe, therefore, That it is the Volatile Salt, chiefly, of thefe Plants, 

which being mixed with their Oyl, renders this Liquor of a White or 
other Opacous Colour. 

20. £. Sometimes the Oyl will feparate and difeover it felf: for if 
you cut a Fenil-Root traverfe, after it hath layn fome days out of the 
Ground 3 the fame Vejfels, which, in a frefh Root, yields Milk, 3 will 
now, yield Oyl: the watery parts of the Millie which in the dry¬ 
ing of the Root are more evaporable, being fpent. 

21. §. All Gums and Balfams are likewife to be reputed the proper 
Contents of thefe Vejfels: for Thefe and Milky, are very near akin. 
So the Milk, of Fenil, upon ftanding, turns to a Clear Balfam 3 of 
Scorzonera, Dandelion, and others, to a Gum. In the dryed Root 

of Angelica, &c. being fplit, the Milk, according to the Continuati¬ 
on of thefe Vejfels, appeareth, as Blood dodders in the Veins, con- 
denfed to an hard and fhining Roftn. And the Root of Helenium cut Lab. 9° 

tranfverfely, prefently yields a curiousBalfame of a Citrine Colour, 
and fometimes of the Colour of Balfame of Sulphur. I call it a Bal¬ 

fame ^ becaufe it will not diffolve in Water. Yet not a Terebinth 3 
becaufo, nothing near fo vifoid or tenaceous as that is. But the Root 
of Common Wormwood, bleeds, from large Vejfels, a true Terebinth, or a Lab. 10. Eo 
Balfame with all the defining properties of a Lerebinth 3 although that 
word be commonly ufed only for the Liquors of fome Trees. 

22. $. There is yet another kind of Sap-Vejfels, which may be cal¬ 
led Vapour-Vejfels 3 as in Docks, at leaft fome of them. For by the 
Sap-Vejfels it is, that the Barques of Roots do Bleed. Of which, fome 
Bleed quick and plentifully, as the Umbelliferous and the Cichoraceous 

Kinds. Some, very flowly and fcarce vifibly, as all or moft Trefoyls, 
and of the Leguminous Kind. And fome feem not to Bleed, as the 
Dock• Yet that this Root, hath alfo VeJJels diftindt from thofe that 
carry Aer 3 doth partly appear, from the different Colour they pro¬ 
duce where they ftand 3 as will better be underftood anon, in fpeak- 
ing of the Caufes of the Colours of Roots. As alfo from the Toughnefs 
of the Barque, in pulling it by the length 3 neither the Parenchymay 
nor the Aer-Vejfels, being of themfelves Tough. But becaufe the Succus 

or Sap they carry, feems to be a kind of Dewy Vapour, therefore, they 
may not improperly be called Roriferous or Vapour-Vqfels. 

Pa 23. 
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23. §. THE Sap-Vejfels, are not only of divers Kinds, in divers 
Roots, but in the fame. Whether in all, I doubt: but mfomeit is 
certain they are: For if you cut a Fenil-Root traverfe, bothM/Z^and 
Limpid Sap, will prefently afcend, and, upon accurate infpechon 
appear thereupon dindinftly. So the Roots, both of Tracheltum and 
Enula, Bleed both a Lympha, and a Citrine Balfame: andWormwood, 

both a Lympha, and a Terebinth, at the fame time. So alfo the Root 

of Dandelion being cut in November, feems to bleed both a Milk 

and a Lympha 5 the latter being drowned by the former at another 
time when it is more copious. Whether all Roots have Lymph£du&s, 

is doubtful 5 but ’tis mod probable, that they have, more or fewer, 
(landing, for the mod part, in a Ring, at the Inner Verge of the 
Barque: the Sap whereof, I fuppole, is fo far of common Nature in 
all Roots, as to be Clear, and lefs Oily. 

24. £. THE Quantity of thefe Vejjels is very different: In Borage, 

Peony, Bijlort, but few } in Afparagus, fewer : in Parfnep, Celandine, 
many, in Fenil, Marjh-mallow, many more: and betwixt thefe ex- 

Tab. 7,8,9. freams^ there are many Degrees, as by comparing the Roots of Horfe- 

Radifi, Turnep, Briony, Skirrets, Par/ley, Goats-Beard, andas piany 
more as you pleafe, may be feen. Amongft the feveral Sorts of Dock?, 

they feem in Patience, to be the fewed} in Red-Docithe mod nu¬ 
merous. There are two ways of judging of their Number 5 Either 
as their Extremeties are vifible upon the traverfe cut of the Barque 5 
or as the Barque is diverfly Brittle or Tough j being fo, from the va¬ 
rious Number of thefe Vejjels therein, as in the Second Chapter hath 
L/ccn &id* 

25. The Quantity of the afcending Sap, is a doubtful argu¬ 
ment, whether of the Number, or Size of thefe Vejjels. For it is 
common to mod Milky-Roots, for the Milk to afcend more copioufly: 
yet in fome of them, the Vejjels feem, in proportion with the Paren- 

chymous Part, not to be fo numerous, as in fome other Roots, where 
the afcending Sap is lefs 5 as by comparing the LaLteals of Dandelion, 

and the Lymphtfduffis of Fenil together, may appear: (b that it (hould 
feem, that the bore of the Latfeal Vejjels, is greater than that of the 
Lymph <edu&s. 

2 6. jS. THE Situation of thefe Vejjels, as they appear, even to 
the naked Eye, in the tranfverfe Se&ion, is Various and Elegant. 
Sometimes they are pofited only at the Inner Edg of the Barque, where 

Tab. 7,8,9, they make a Ring, as in Afparagus. In which place and polition, they 
& 10. dand in mod, if notin all. Roots, how variouflly foever they are po¬ 

fited alfo otherwife. The Common Crow-Foot with numerous Roots, 
hath a Ring of Sap-Vejjels next the Skin. So the Barque of Monks- 
Hood, is encompafled with a tranfparent Ring of Sap-Vejjels. The 
Ring is either more Entire, as in Eryngo, Brown-Wort, Valerian, Hop, 
Madder, &c. Or it is a Prick’d Ring, as in Buttyr-Bur. Sometimes 
they are chiefly podur’d in a Prick-Ring, towards the outward part of 
the Barque , as in Peony: and fome Roots are pricked all over the 
Barque, as of Melilot. In others, they dand not (o much in Pricks, 
as Portions or Colnms, as in Cumfry- 

27. 
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27. §. In others, again, they all ftand in more continued Lines, 
either Rays or Diametral, as in Borage 3 or Peripheral, as in Celan¬ 
dine. The Vafcular Rays are not equally extended in all Roots: m . g - 
Parfnep, towards the Circumference of the Barque 3 in Buglofs,, about 4 >'• 
halfway. In all and Som/x, the are extended through 
about * of the thickncfs of the Barque, towards the Circumference, 
whereabout, divers of them are always arched in, two and two toge¬ 
ther. In all or many Trefoils, and of the Leguminous Kind^they are 
extended through no more than of the Barque. In the QmbeUife- 
rous, they are Railed in betwixt the Diametral Portions of the Paren¬ 

chyma. In Borage, the Rays are more Continuous 5 in a Carrot, more 
Pricked. Here alfo the Pricks ftand in Even Lines 5 in Lovage, they 
are Divaricated. Of which, and thofe of fome other Roots, it is al¬ 
fo Obfervable, That they are not all nieer Pricks, but raoft of them £ 
final 1, yet real Circles 5 which, after the Milk, hath been frequently 
licked off, and ceafeth to afcend, are vifible, even without a Glafs. 

And note, that in obferving all MilfiVejfils, the Milk is to be taken ofr, 
not with the Finger but the Tongue 3 to often, till it rifeth no more, 
or but little. And fome Roots may alfo be foaked in Water 5 where¬ 
by the Pofition of the Mil/^Vejfels, will be vifible by the daiker Co¬ 
lour of the Barque, where they ftand. 

28. jL The Rays lometimes, run more Parallel, and keep leveral, 
as in Monkfhood 3 and fometimes, towards the Circumference of the ^ 

Barque they are occurrent 5 as not only in Docks,, but other Plan s : 

In Eryngo in a termination more Circular 5 and in Bryony, angular, 
or in the form of a Glory, as alfo in Horfradijh, through a Microfiope. Ut l5. 
The Peripheral Lines are in fome, more entire Circles, as in Dandelion 0 

in others, made up of fhorter Chords, as in Potato, and the 
fmaller part of the Root of Monks-hood. In fome, the Pricks are fo 
exceeding fmall, and ftand fo clofe, that, to the bare eye, they feem 
to be continous Rings, which yet, through the. Microfiope, appear 
diftinft, as in Marjh-mallow and Liquirijh. 

29. 6. Sometimes Columns and Chords are compounded, as in 
Burnet3 Pricks and Chords, in Potato 3 Rays arid Rings, in Monk¬ 

fhood 3 where the Ring is Single. In Fehil, there is a double or treple 
order both of Rays and Rings, the Lymph&du&s ft.anding m Rays and 
the Laffeals in Rings. And in Marfi-mallovo, the Vejfils are fo pofited 
as to make both thofe kinds of Lines at once. „ , . 

20. i. In Celandine, they feem all, to the bare eye, to ftand in 
numerous Rings lying even one within another. As alfo in Dandehonj, ^ ^ # 
in which yet, being viewed through a Microfiope there is an appeal 
ance of very many fmall Rays 3 which ftreaming from the Inner ; erge 
of the Barque, crofs three or four of the fmaller Rings and a re there 
terminated. Whence it fhould feem that Lymphatick Rays and Miky 
Rings, are in that Root, fo far mixed together. Only the Lympha, be¬ 
ing confounded with the M/74, cannot be difcerned. And where he 
MJlky-Veffels are evacuated, or at fuch Seafons, wherein they are lets 
full, divers Milky Roots will yield a clear Liquor at the Inner yergj- 
the Barque, where, at other times, they feem to yield only Milk 

And this is the Defection of the Barque. 

Xfib* 2 
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Of the WOOD, 

Tab. p. 

Tab, 8, p. 
/ 

Tab. 17. 

Tab. 17. 

HAT Portion of the Root which ftandeth next 
within the Barque, and in Trees, and Shrubby 

Plants, is the Wood 5 is alfo compounded of 
Two Subftantially different Bodies, Parenchy¬ 

mous and Lignous. The Parenchymous, is of 
the fame Subftantial Nature with that of the 
Barque. And is originated from it 5 being not 
only adjacent to it, but all round about conti¬ 
nuous therewith 5 even as that, is with the 

Skin 3 the Parenchyma of the Barque, being diftributed, from time to 
time, partly outward into the skin, and partly inward, into the 
Wood. 

2. $. The Pofition of the feveral parts hereof is different. For the 
moft part it hath a Diametral Continuation, in feveral Portions, run¬ 
ning betwixt as many more of the Lignous, from the Circumference 
towards the Center of the %oot: all together, conftituting that, which 
in the Second Chapter of the Firft 0i3QOft, I call the Infertment. In the 
Roots of many Herbs, thefe Diametral or Inferted Portions are more 
obfervable, as in Cumfry 3 which leadeth to the notice of them in all 
others, both of Herbs and Trees. Sometimes part of this Paren¬ 

chymous Body is difpofed into Rings,as in Fenil. The Number and Size 
of which Rings differ: In Fenil, when the Root is grown large, they 
are in fome places broader, but fewer 5 in Beet they are narrower, but 
more. The Diametral Portions are here, in like manner, much va¬ 
ried ^ in Cumfry, Celandine, larger, in Beet, Buglofs, meaner, in Bo¬ 

rage, Parfnep, more, and fmaller 5 and in moft Woody-Roots, ftream- 
ing betwixt the Pith and the Barque, as fb many fmall Rays. Their 
Continuation is alfo different 5 in fome Roots, to the Centre, as in Co¬ 
lumbine 3 in others not, as in Parfnep, And fometimes different in the 
fame Root, as in the Vine. 

3. $. The Contexture of thefe Parenchymous Portions is fometimes 
Uniform, as in Buglofs, Peony 3 and fometimes alfo, as it is in the 
Barque, different 3 in part, more fappy, and tranfparent 3 in part, 
more white, dry, and aery, as in Carrot, Lovage, Scorzonera, and 
others 3 which yet cannot be obferved without a wary view. But 
their general Texture is the fame being all made up ofmany fmall Blad¬ 

ders. Which are hereof different Sizes, like thofe of the Barque, but 
for the moft part fmaller. Their Shape likewife, is ufually Round 3 
but fometimes Oblong and Oval, as in Borage 3 or Oblong and Square, 
as in the Vine. 

4. The Lignous Part, if not always, yet ufualty, is alfo Com¬ 
pounded of T wo Kinds of Bodies, foil. Succiferous or Lignous and Aer- 

Veffels. The Lignous ns far as difeernable, are of the fame Confor¬ 
mation and Nature with thofe of the Barque, and in the tranfverfe cut 

of 
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of the Root, do oftentimes, as thole, emit a Liquour. They are alfo 
Braced 5 and many of them run in diftinft Threds or Portions, collate¬ 
rally together. 

5. §. The Aer Vejjels I fo call, becaufe they contain no Liquor, bnt 
an Aery Vapour. They are, more or lefs, vifible in all Roots. They may 
be diftinguifhed, to the bare Eye, from the Parenchymous Tarts, by their 
Whiter Surface, and their (binding more prominent, wheras thofe 
fhrink below the tranfverfe level of the Root, upon drying. They are 
frequently Conjugated divers of them together 5 fometimes fewer, and Lab. ic, 
for the moft part (ingle, as in Afparagus 3 fometimes many, as in Horf- & 15. 
Radijl). And their Conjugations are alfo Braced, as the Threds of the 
Succiferous Vejjels. But they are no where Inofeulated .* norTwifted 
one about another 3 but only Tangent or Collateral. Neither are they 
Ramified, the greater into lefs 5 but are all diftinftly continued, as 
the Nerves in Animals, from one end of the Root to the other. 

6. $. Their Braces, as thofe of the Succiferous Vejjels, are alfo of 
various number: in JeruJalem Artichoke, Cumfry, Scorzonera, more rare 3 
in Borage, Burnet, more frequent 5 as by Gripping off the Barque of 
fuch Roots, where it is eafily feparable, may be feen. And they often Lab. 6. 

vary in the fame Root •, fo in Borage, Scorzonera, See. they are more 
frequent in the Centre, and next the Barque, than in the Intermediate 
(pace, as by fplitting thofe Roots down the middle doth appear. They . 
alfo vary from thofe of the Succiferous Vejjels 3 thofe being ufually more 60 
frequent, as in Jerufalem Artichoke, than thefe of the Aerial. 

7. §. Betwixt thefe Braced Aer-Vejjels, and the reft, which make 
the true Wood, run the Varenchymous Parts above deferibed 3 as they Tab. 6. 
do betwixt the Succiferous in the Barque : and fo make up two Pieces 
of Ret Work, wherof one is the filling up of the other. 

8. The Pofition of both thefe Kinds of Vejjels^ is Various. The 
Succiferous or Lignous ,are fometimes pofited in diametral lines or porti- . 
ons 3 as in the Vine, and moft Trees. Sometimes, oppofitely to 
Aerial, as in Beet 3 each Ring herein being double, and made both of r 7 o 
Sap-and Aer-Veffels. a * 

9. In Nettle the Pofition is very peculiar, from what it is in the Tab. 8. 
Roots of other Herbs 3 being curiously mixed 3 the Succiferous running 
croft the Aerialf, in feveral, viz. Five, Six, Seven, or more Rings. 

In Bryony the feveral Conjugations of the Aerial, are diftinftly fur- 
rounded with the Succiferous. In Patience, the Succiferous are difpofed, P 

befides Rays, into many fmall Rings, of different Sizes, fprinkled up 
and down, and not, as in other Roots having one common Centre 5 
within divers whereof, the Aer-Vejjels are included : efpecially within 
thofe which are drawn, not into Rings, but, as it were, into little 
ftragling Hedges. 

ic. $. That alfo of the Aer-Vejjels, is Various and Elegant: efpe¬ 
cially in the upper part of the Root. In Arnmi, Lilium-non-bulbojorn, 
they make a Ring. In thefe, a Prick’d-Ring 3 in Peony, a Ring of 
Rays 3 in Valerian, a Ring of Pricks and Rays, tn others, they make L"ab. 7> 9• 
not Rings, but longer Rays, extended either towards the Centre, 
as in Scorzcnera 3 or meeting in it, as in Columbine. In the Common 
Dock, they ftand more in (ingle Rays: in the other Species of Dockj, 
both in Rays, and collateral Conjugations between. 

11. §. 
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1Tab. 8, 

"fab. 15. 

11. jy. In Beet, they ftand in feveral Rings 5 and every Ring, 
made of Rays. In Cumfry, the Rays and Rings are feparate 5 thofe 

fab. 8, 9. ftand without, thefe next the Centre. In Dandelion, they ftand alto¬ 
gether, and make a little Rope, in the Center it felf In Geranium, 
and others of that Kindred, they make a little Thred, in the fame 
place. And in Skfrret, they ftand in two Threds, near the Centre. 

12. §. In Celandine, they ftand in almoft parallel Lines. In 
Monks-kood, of a wedged Figure 5 divided in the fmaller part of the 
Roof into Three little Wedges, with their poynts meeting exadly 
in the Centre. In Cinqucfoyle, and Strawberry, they are alfo poftur’d 
in three Conjugations, triangularly. In the young Roots of Oaf^ , 
they ftand neither in Radiated, nor otherwife ftrait, but Winding 
Lines. And in Borage the pofition, of many of them, is Spiral. As 
likewife, fbmetimes, in Mercury, or Ray at hum un&uojum. In Horfe- 
Radifh, they ftand more confufed neither in Rings nor in Rays 5 yet 
their feveral Conjugations, are radiated: with very many other dif¬ 

ferences. 
15. jj. The Quantity of thefe Vefels, as to the fpace they take up 

in the Roof is to be computed Two ways, By their Number, and 
Size. Their Number may, in fome Roots, and in fome meafure, be 
judged of, by the bare Eye 5 having, frequently, a whiter furface 
than the other Parts. As alfo their Size 5 the Bore of thefe Vefels be¬ 
ing greater than that of the Lignous in all Roots 5 elpecially in fome. 
For if you take the Roots of Vine, Fenil, Dandelion, Plum-tree, El¬ 

der, Willow, &c. and lay them by, for fome time, to dry 3 and then, 
having cut off a very thin Slice of each, tranfverfely 5 if you hold up 
thofe Slices before your Eye, fo as the Light may be traje&ed through 
the faid Vefels, they hereby become vifible, as notably different, both 
in Number and Size. . . 

14. But undeceitful and accurate Obfervation of both their 
Number, and Size, muft be made by the Microfcope 5 and fo they will 
appear to be much more various. In Bijlort, Skirret, they are very 
few j in Beet, very many: betwixt which extreams there are all De¬ 
grees^ as in Orpine, Venus Looking-Glafs, Scorz>onera, Great Celandine, 
Peony, Borage, Fenil, 8ec. may befeen. So their Size, in fome is ex- 
tream fmall, as in Strawberry, Bijlort, Valerian 5 in others very great, 
as in Afparagus, Buglofs, Vine. They are alfo of feveral Sizes m one 
and the fame Numerical Root 5 but in fome, are lefs varied, as in Lz- 
lium non bulbofum, Afparagus, Bughfi? in others, more, as in Bryony, 

t0 Lavage. Amongft all Roots, they vary by about Twenty Degrees 3 
as by comparing the Roots of Vine, Thorn-Apple, Bryony Lovage 

Fenil, Wild Carrot, Saxifrage, Parfey, Peony, Bore-hound, Ctnquefoyf 

Strawberry, &c. together, may be feen. Some of thofe in the 
being of the greateft Size 5 appearing through a good Glafs, at leaft 
one Third of an Inch in Diametre : thofe in Strawberry, and that 
Kind, of the fmalleft} moft of them appearing, in the fame -xlafs, 

no bigger than to admit the poynt of a fmall Pin, according to 
the Standard, in Tab. 12. See alfo the Figures of fo many of them 

as are drawn. 

fab.' IO. 

the 17. 

15. 

c 
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15. $. In fome Roots, they are Small, and Few 3 as in Jerufalem 
Artichoke 3 in others Small, but Many, as in Horfe-Radiflj: in BufloJs,Tab. 11,14, 
they are Great, but Few 3 in the Vine, Great and Many. So that the *5> *7- 

.proportion, which thofe of a Vim, their Number and Size being taken 
together, bear to thofeofjerufalem Artichoke, may be, at lead, as Fifty, 
to One. Of the fmalleft Kinds, as thole of Cinquefoyl, Jerufalem Arti¬ 

choke, and the like 3 It is to be noted, That they are fcarce ever vifible 
in the frefh Slices of thefe Roots 3 but after they have layn by a while,at 
laft, by a good Glajs, Clear Light, and fteddy View, are difcerna- 
ble. 

the Centre, as in Taraxacum, or Dandelion 3 in others next the circum- I§* 
ference, as in Horfe-Radifl). Sometimes each of them is from one end of: 
the Root to the other, of a more equal Size, or more Cylindrical, as in 
MarJh-maBovo 3 but ufually, they widen, more or left, from the Top, 
to the Bottom of the Root, as in Thorn-Apple: about the Top of which, 
they are, for the moft part, but of the Sixth, Seventh, and Eighth, 
Magnitude3 fome of the Fifth, but none of the Third 3 but about the 
Bottome^ they are moft of the Third, and Fifth: whence it is manifeft. 
That fome of them are, in the manner of Veins, (omewhat Pyramidal. 
Yetis it obfervable. That their ampliation proceedeth not towards, but 
from their Original, as in Nerves. 

17. $. Of thefe Vejfels Seignior Malpighi hath obferved3 Compo- 

nuntur (" faith he ) expoflttefifluhe Zona tenni & pellucida, velut argentei 
colons lamina, parum lata 3 qii£, fpiraliter locata, & extremis laterilus 

unit a, Tuhum, inter ins & exterius ahquantulum afperum, ejflcit, 

18. To whofe Obfervation I further add. That the Spiral 

Zone,or Lamina,as he calls it,is not ever one Single Piece but confifteth 
of Two or More round and true Fibres, although ftanding collaterally 
together, yet perfectly diftinft. Neither are thefe Single Fibres 
themfelves flat, like a Zone 3 but of a round forme, like a moft fine 
Thred. According as fewer or more of thefe Fibres happen to break off, 
from their Spiral location, together 3 the Zone is narrower, or broad¬ 
er.* ufually, Narrower in the Trunk, and Broader in the Root. 

19. §. Of thefe Fibres I alfb Obferve, That they are not Inofculated 

fide to fide, but are Knit together by other fmaller Fibres 3 thofe be¬ 
ing, as it were, the Warp, and thefe the Woof of the Aer-VeJJels. Yet 
I think the feveral Fibres are not interwoven juft as in a Web 3 but by 
a kind of Stitch, as the feveral Plates or Brcdths of a Floor-Mat. A 
clear and elegant fight of thefe Fibres, and of their Interweftage, by 
fplitting a Vine-Root, or a piece of Oak, raaY> with a good Glafs in the 
fidesof their Greater Aer-VeJJels, be obtained 3 having much of the re- 
femblance of Clofe Flee die-work- 

20. The Spiration of the Fibres of thefe Vejfels, may more eafily 
be obferved in the Trunk, than in the Root. And better in younger 
Plants, than other. And not fo well by Cutting as by Splitting, or by 
Tearing off fome fmall Piece,through which they run : their Conforma¬ 
tion being, by this means, not fpoiled. Yet this way, the Vejfels are 
feen, chiefly, ZJnreJolved. 

a 1. 5k But in the Leaves and Tender Stalks of all fitch Plants, as 
fhew, upon breaking, a kind of Doune or Wool 3 they may be feen 
Refolved and Drawn out, and that fome times even to the naked Eye, 

O an 
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an Inch or two Inches in length. This Wool being nothing elfe, but a 
certain number of Fibres Pv.e(olved from their Spiral pofition in thefe 
Veffels, and Drawn out in Length ; and fo cluftred together,as fo many 
Threds or little Ropes: appearing thus more or le(s, in the Leaves and 
fome other Parts of moft Plants 3 but more remarquably in fome, as 
in the Vine, Scabious,' and others. As alfo in the Scales of a Squill. In 
which laft, for example, they are fo eafily feparable, as further to 
fhew what before was obferved 3 viz. That the Plate or Zone, into 
which the Aer-Veffels are ufually Refolved, is not one Single Piece, or 
meer Plate 3 but made up of (everal Round Fibres, all (landing and 
running parallel, and fo knit together by other fmaller ones, tranft 
ver{ly in the form of a Zone. For if you break or cut a Leaf or Shell 

of a freth Squill, till you come to the Aer-Vejfels, and having foftly 
drawn them out, for about an Inch or more (to the naked Eye) m 
length you then (ingle out one or two of them from the reft, and 
rowl them, as they hang at the Shell, eight or nine times round, each 
Veflel will appear} through a Glafs, to confift of 8, io% or 12 (mall 
Fibres 3 which, in the Unrefolved Veffel, run parallel 5 but by this 
means, are all feparated one from another. See the Figures belonging 

to the Third and Fourth 'BOOttgh 
22. §. The Procefs of their Spiration, is not, fo far as I have ob- 

ferved accidental, but conftantly the fame 5 foil. In the Root, by 
South, from Weft to Baft: But in the Trunk,, contrarily, by South, 

from Eajl to Weft. , . , , . . 
22. $. The Content of thefe Veffels, is, as hath already been inti¬ 

mated more Aery. The Arguments for which, are, That upon a 
tranfverfe Cut of the Root, the Sap afcendeth not there, where 
Thefe ftand. Being alfo viewed through a Microfcope, they are never 
obferved to be filled with Liquor. Befides a Root cut and immerfed in 
Water, till the Water is in fome part got into thefe Veffels, and then 
the Root taken out and crufhed 5 the other Parts will yield Liquor, 

but Thefe, only Bubbles: which Bubbles are made, by fome fmall 
quantity of Liquor mixed with the Aer, before contained in the faid 
Veffels. To which, other Arguments will arife out of thofe Things 
that follow in the Second patt As alfo for this Content, its not be¬ 
ing a pure or Ample, but Vaporous Aer. Whether thefe Veffels may 
not, in fome Vegetables, and at fome times, contain Liquor, is doubt' 

(a) See filh (a) Thus far of the Lignous Part. 

Booli 3. 

C HA P. 
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CHAP. V. 

Of the PITH. 

I THIN the Lignous Part lyeth the Pith. This 
Part is not common to all Roots, for fome have 
none, as Nicotian, Srtamonium, and others. Yet 
many which have none, or but little, throughout 
all their lower parts, have one fair enough about 
their tops, as Mallow^ Bourage, Dandelion, and f 
the like. See the Roots. And in many others there La0, 3 

are Parenchymous Parts, of the fame fubftantial nature with the Pith, 

diftributed betwixt the feveral Rings of VeJJels, and every where vi- 
fible, from the top to the bottom, as in Beet, Fenil, &c. g. 

2. The Size of the Pith is varied by many Degrees, eafily rec¬ 
koned an Hundred 3 in Fenil, Dandelion, AJparagus, but fmall 5 in 
HorJe-RadiJ)), Valerian, Bifiort, great. The Shape hereof, in the 
lower parts of moll: Roots, is Pyramidal 3 but at the tops, Various, ac¬ 
cording to the different Diftribution of the VeJJels, as in Carrot, Hyper- 7^. ^ 
bolic4, in Parjley, Ovalj as appeareth, in cutting the Riw/J lenght- 

ways. 

3. £. The for the moft part,efpecially in Treesys a Simple Body : 
but fometimes, it is, as the Barque, compounded 5 fome certain number 
of Succi\erous VeJJels being mixed herewith 3 as in Jerufalem Artichoke, 6^3 
Horfe-RadiJfji &c. upon a traverfe cut, by a ftri£t view, may be a ' ’ 
difcerned. Their Pofition is fometimes Confuted, as in a Carrot 3 and 
fometimes Regular, as in Parjley 3 appearing, by the traverfe cut, in 6t 

Rings, and in cutting by the length, in Arches. And fometimes the 
Pith is hollow 3 as in the Level-Roots of Bijlsops-Weed: thefe Roots 

being made out of the Stalk., as in the Firtf CfjapteC hath been fhew- 13,14,15* 
ed, how. 

4. As all the other Parts of the Root, are originated from the 
Seed 3 fo, fometimes, is the Pith it felf. But fometimes, it hath its 
more immediate Derivation from the Barque. Hence it is, that many 
Roots, which have no Pith in their lower parts, have one at their 
top, as Columbine, Lovage, See. For the Parenchymous Parts of the ^ 

Barque being, by degrees, diftributed into Diametral Portions, run¬ 
ning betwixt thofe of the Lignous Body, and at length, meeting and 
uniting in the Centre, they thus conftitute the Pith. In the fame 
manner, at the top of fome Roots, the Pith is either made or augmen¬ 
ted, out of the Parenchymous Rings above deferibed 3 thefe being 
gradually diftributed to, and embodied in the Centre 3 as in Fenil, and 
fome other Roots, their lower and upper parts compared together, 
may be feen. Even as in Animals, one Part, as the Dura Mater, is 
the original of divers others. 

Q_ 2 5* 
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5. §. From hence, it alfo appears. That the Pith is of the fame 
Subftantial Nature with the Parenchyma of the Barque, and with the 
Diametral Portions } and that therefore they are all one body, differ* 
ing in no Effential Property, but only in their Shape and Place. The 
fame is alfo evident from the Continuity of the Pith with the Diame¬ 
tral Portions, as of Thefe, with the faid Parenchyma. And from 
their Contexture, which, by a Microfcope, appeareth to be of one 
and the fame general kind, in all Plants, both in the Parenchyma of 
the Barque, in the Infertment or Diametral Portions, and in the Pith, 

all being made up of Bladders. 

6. The Bladders of the Pith, are of very different Sizes 5 fel- 
Tab.^&i1)' domlefs, than in the Barque, as in Afparagus 5 ufually much bigger, 

as in Horfe-Radi(h. They may be well reckoned to about fifteen or 
twenty degrees 3 thofe in Jerufalem Artichoke, of the largeft 5 in Va¬ 

lerian, Horfe-Radijl), of the meaner 5 in Biftort, Peony, of the final- 
left. Their Polition is rarely varied, as it is oftentimes, in the Barque 5 
but more uniform, and in the tranfverfe Cut, equally refipeftive to all 
parrs of the Root .• yet being piled evenly, one over another, in the 
long cut, they feern to run, in Direft Trains, by the length of the 
Root. Their Shape alfo is, ufually more orbicular j but fometimes, 

Tab 11. foraewhat angular, in the larger kinds, as in Jerufalem Artichoke. 

7. $. THUS FAR the Contexture of the Pith is well difcoverable 
in the Root. In the Trunk, farther, and more eafily. Whereof 
therefore, in the next Book, l ftall give a more particular Defcription 
and Draught. Yet fince I am fpeaking of it, I fhall not wholly omit 
here to obferve, That the Sides, by which the afbrefaid Bladders of 
the Pith are circumfcribed, are not meer Paper-Skfns, or rude Mem¬ 

branes j but fo many feveral Ranks or Piles of exceeding fmall Fi¬ 

brous Threds $ lying, for the moft part, evenly one over another, 
from the bottom to the top of every Bladder $ and running crofs, 
as the Threds in the Weavers Warp, from one Bladder to another. 
Which is to fay, That the Pith is nothing elfe but a Rete mirabile, or 
an Infinite Number of Fibres exquifitely fmall, and admirably Com¬ 
plicated together: as by cutting the Pith with a Razor, and fo view¬ 
ing it with a good Glafs, may be feen. See the Figures belonging to 

the Third Book* 

8. 5f. All Plants exhibit this Spefiiable, not alike di ft indy 5 thofe 
beft, with the largeft Bladders. Nor the fame Pith, in any condition 5 
but beft, when dry : Becaufe then, the Sap being voided, the fpaces 
betwixt the Fibrous Threds, and fo the Threds themfelves, are more di- 
ftinttly difcernable. Yet is it not to be dryed, after Cutting 3 Becaufe 
its feveral parts, will thereupon coincide and become deformed. But to 
be chofen, while the Plant is yet growing 5 at which time, it may be 
often found dry, yet undeformed 5 as in the Trunks of Common Thiftle, 

Jerufalem Artichoke, &c. 
9. §. Neither are thefe Threds, fo fir as I can obferve, Single Fi¬ 

bres but ufually, confift of feveral together. Nor are they fimply 
Collateral, but by the weftage of other Fibres, in their natural Eftafe, 
knit together j much after the fame manner as the Spiral Fibres of the 

Aer- 
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Aer-Vejfels. This, Connexion I have no where lb well leen, as in the 
White Bottoms of the Bladders of a Bulrujk, being cut traverfe 5 where¬ 
in they have the appearance, of very Fine and dole Needle-work 

10. The Fibres by which the (aid Threds are knit together, I 
think are all Single .• and are feldom and fcarcely vifible, except by 
obliquely Tearing the Pith 5 by which means, they will appear through 
the Glafs, broken off, Ibrnetimes, a quarter or half an Inch, or an 
Inch in Length, and as fmall as one Single Thred of a Spiders iVebb. 

In a BulruJlj, they are Ibrnetimes dilcernable in cutting by the Length, 
Thele Fibres, and the Threds , they knit together, for the molt part, 
are lo pellucid, and clolely fituate, that they frequently leem to 
make One entire. Body, as a piece of Ice or a film of Water it 
felf: or even as Animal skins fometimes Ihew, which yet are known 
to be Fibrous. 

11. $. The Situation of thele Jhreds, is contrary to that of the 
VeJJels, as thofe by the Length, to thele, chiefly, by the Bredth of the 
Root,or horizontally, from one edge of the Pith to the other. They are 
continued circularly j whereby, as oft as they keep within the compali 
of the feveral Bladders, the faid Bladders are Round: But where they 
winde out of one Bladder, into another, they mutually Interleft a Chord 

of their feveral Circles j by which means, the Bladders become Angu¬ 
lar. 

12. $. The Contexture, likewile, both of the Parenchymous Fart 

of the Barque, and of the Diametral Portions inlerted betwixt the Lig- 
nous 5 is the fame with this ohhe Pith, now delcribed 5 that is, Fibrous. 

Whence we underftand. How the feveral Braces and Threds of the Vef 
fels are made: For the VeJJels running by the length of the Root, as the 
Warp } by the Parenchymous Fibres running crols or horizontally, as 
the Woof: they are thus knit and as it were jlitched up together* 
Yet their weftage leemeth not to be Jimple, as in Cloath 5 but that 
many of the Parenchjimous Fibres are wraped round about each 
VejJel 5 and, in the fame manner, are continued from one VejJel to 
another 5 thereby knitting them altogether, more clofely, into one 
Tubulary Thred 5 and thole Threds, again, Into one Brace: much af¬ 
ter the manner of the Needle rvork called Bac^Stitch or that ufed in • 
Quilting of Balls. Some oblcure fight hereof, may be taken in a Thred 

olCambrick-i through a Microfcope. But it is mod vifible, \nthe Leaves 
and Flowers of fome Plants. The Delineation of thele Things I ftiall 
therefore omit, till we come hereafter to fpeak of the other Parts. 

13. 5k. From what hath been laid, it may be conjeftured $ That 
the Aer Veffels fucceffively appearing in the Barque, are formed, not 
out of any Fluid Matter, as are th^ original ones .* But of the Parenchy~ 

mous fibres 5 fc. by changing them from a Spherical to a Tubulary 
Forme. 

14. $. From the precedents, it is alfo manifefl. That all the Paren¬ 
chjimous Parts of a Root, are Fibrous. 

15. $. And laftly, That the whole Body of a Root, confifteth of 
VeJJels and Fibres. And, That thele Fibres themfelves, are Tubulous, 

or, 
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or fo many more Veffels, is moft probable: There only wanteth a great¬ 
er perfe&ion of Microfcopes to determine. 

16. The Contents of the Pith are, fometimes Liquor, and fome- 
times a Vaporous-Aer. The Liquor is always Diaphanous, as that of the 
Parenchymous Fart of the Barque 3 and in nature, not much differing 
from it. The Aer is fometimes lefs, and fometimes more Vaporous, than 
that of the Barque. By this Aer I mean, that which is contained in the 
Bladders. Within the Concaves of the Fibres which compofo the Blad¬ 

ders, I fuppofe, there is another different Sort of Aer. So that as in 
the Bladders is contained a more Aqueous 5 and in the Vejjels, a more 
Ejjential Liquor : So fometimes, in the fame Bladder/, is contained a 
more Vaporous 3 and in the Fibres, a more Simple and Bjfential Aer. 



An Account of the 

VEGETATION 
O F 

R O O T 5 
Grounded chiefly upon the foregoing 

ANATOMY. 
PART II. 

O Phi lofophize, is, To render the Caufes and Ends theology the 
of Things. No man, therefore, that denieth God Beginning 
can do this, Truly. For the taking away of the and E™* of 
firji Caufe, maketh all things Contingent. Now, ™ilofophy. 

of that which is Contingent, although there may 
. be an “Event3 yet there can be no Reafon or End : 

fo that Men ftiould then ftudy, That, which is 

not. So the Caufes of Things, if they are Con¬ 

tingent , they cannot be Confiant. For that 
r' — - j -j -- j 

which is the Caufe of This, now3 if it be fo Contingently, it may not be 
the Caufe hereafter: and no Phyftcal Propofition, grounded upon the 
Con fancy and Certainty of Things, could have any foundation. He, 
therefore, that philofophileth, and denieth Gody playeth a childifh 

Came. ,. 
2. §. Wherefore Nature, and the Caufes and Reafons of Things, 

duly contemplated, naturally lead us unto Godj and is one way of 
fecuring our Veneration of Him: giving us, not only a general Demon- 
ftration of his Being 3 but a particular one, ofmoftofthe feveral Qua¬ 
lifications thereof. For all Goodnefs, Righteoufnefs, Proportion, Order, 
Truth, or whatever elfe is Excellent and Amiable in the Creatures 3 it is 
the Demonftration of the like in God. For it is impoffible, that God 

Hhould 
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fhould ever make any thing, not like Himfelf, in fome degree or other. 
Thefe Things, and the very Notions which we have of them, are Con¬ 
ceptions iffuing from the Womb ofthe Divine Nature. 

3. §. By the fame means, we have a greater aflurance of the Excel¬ 
lency of his Sacred Word. That He, who hath Done all things fo tranf- 
cendently well} mud needs Speak, as well, as he hath Done. That He, 
who in fo admirable a manner, hath made Man $ cannot but know be(T, 
What his true Principles and Faculties are 5 and what Actions are moft 
agreeable thereunto .* and, that having adorned him with fuch Beaute¬ 
ous and Lovely ones 5 it is impoflible, He fhould ever put him upon the 
Exercife of thofe Faculties, in any way Deformed and Unlovely. That 
He {hould do all things, fo well Himfelf ‘3 and yet require his Creatures, 
to do otherwife, is unconceivable. 

4. And as we may come, hereby, to re&ifie our Apprehenfion of 
His Laws 5 (b alfo, of His Mijleries. For there are many Things, of the 
Manner of whofe Exiftence, we have no certain Knowledge. Yet, of 
their Exiftence, we are as fure, as our Senfes can make us. But, we may 
as well deny, what God hath Made, To be 5 as, what he hath Spoken, 
To be true, becaufe we underftand not how. And the knowledge of 
Things being gradually attained, we have occafion to refleft, That lome 
Things, we can now well conceive, which we once thought unintelli¬ 
gible. I know, therefore, what I underftand not 5 but, I know not, 
what is unintelligible : what I know not now, I may hereafter 5 or if 
not I, another 5 or if no Man, or other Creature, it is fufficient, That 
God fully underftandeth Himfelf. It is not, therefore, the Knowledge 
of Nature, but they are the wanton phanftes of Mens minds, that difpofe 
them, either to Forget God, or to Think unduly of Him. 

5. §. Nor have we reafon to fear going too far, in-the Study of Na¬ 
ture $ more, than the entring into it: Becaufe, the higher we rife in 
the true Knowledg and due Contemplation of This 3 the nearer we 
come to the Divine Author hereof. Or to think, that there is any 
Contradi&ion, when Philofophy teaches that to be done by Nature 5 
which Religion, and the Sacred Scriptures, teach us to be done by God : 
no more, than to fay, That the Ballance of a Watch is moved by the 
next Wheel 3 is to deny that Wheel, and the reft, to be moved by the 
Spring 3 and that both the spring, and all the other Parts, are caufed to 
move together by the Maker of them. So God may be truly the Caufe of 
This EffeB, although a Thoufand other Caujes fhould be fuppofed to 
intervene: For all Nature \s as one Great Engine, made by, and held 
in His Hand. And as it is the Watch-makers Art, that the Hand moves 
regularly, fromhour to hour, although he put not his Finger ftill to 
it : So is it the Demonftration of Divine Wifdome, that the Parts of 
Nature are lb harmonioufly contrived and let together 3 as to confpire 
to all kind of Natural Motions and Effects, without the Extraordi¬ 
nary and Immediate Influence of the Author of it. 

6. $. Therefore, as the Original Being of all Things, is the moft 
proper Demonftration of Gods Power: So the fuccejjive Generations, and 
Operations of Thingsare the moft proper Demonftration of his Wifdom. 
For if we fhould fuppofe,that God did now make,or do any Thing,by 
any Thing 3 then, no EffeCt would be produced by a Natural Caufe: 
and confequently, He would ftill be upon the Work of Creation: which 
yet Sacred Scripture aflureth us, He rejlethfrom. And we might exfpeft 

the 
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the Formation of a Child, in an Egg, as well as in a Womb 3 or of a Chick: 
en, oat of a Stone, as an Egg : And all Sorts of Animals, as well as 
Plants, might propagate their Species, without Coition: and the 
like. For Infinite Power, needeth not make any difference in the 
Things it undertakes to manage. But in that, thefe Things are not 
only made, but fio made, that is, according to fuch certain Natural 
Laws, as to produce their Natural Ejfcffs 3 here is the Senlible and II- 
luftrious Evidence of his Wifdom. Wherefore as the Wifdom ofGovern¬ 
ment, is not feen,by the King his interpoling Himfelf in every Cafe 3 but 
in the contrivance of the Laws, and Conftitution of Minijlers in fuch 
fort, that it (hall be as effettnally determin’d, as if he did fo indeed: 
So the more complicated and vaftly Numerous, we allow the Natural 

Caufes of Things to be 3 the more duely we conceive of that Wifdom, 

which thus difpofeth of them all, to their feveral Ejfcffs : All Things 
being thus, as Minijlers in the Hands of God, confpiring together a 
Thoufand Ways, towards a Thoufand EjfieUs and Ends, at one time 3 
and that with the fame certainty, as if he did prepofe to each, the 
fame Omnipotent Fiat, which he ufed at the Creation of the 
World. 

7. 5?. THIS Vniverfal Monarchy, as it is eminently Vifible in all 
other Particular Oeconomies 3 fo is it, no lefs, in that of Vegetables. 

Infinite Occurrences, and fecret Intrigues, ’tis made up of 3 of which ^ ^ 
we cannot skill, but by the help of manifold Means 3 and thofe, in Growth 0f 
the foregoing Idea, have been lately propofed. Wherein, although Plants if 
fome Experiments have been briefly touch’d : yet that which I have we obferve, 
hitherto chiefly profecuted, hath been the Anatomical Part 3 and that 
not throughly neither. Notwithftanding , fo far as Observations 
already made will conduft us, I fhall endeavour to go. And if, for 
the better clearing of the way, I have intermixed fome Conje&ures 3 I 
think they are not meerly fuch, but for which I havelayd down fome 
Grounds, and of which, the Series alfo of the following Difcourfe, may 
be fome further proof. 

8. §. LET US fay then, that the Root of a Plant being lodged in Firji, 
fome Soil, for its more convenient growth 3 ’tis neceflary the Soil How the 
fhould be duly prepared for it. The Rain, therefore, falling and foak- Ground is 

ing into the Soyl, fomewhat diluteth the Diflbluble Principles there- prepared, 
in contained 3 and renders them more cafily communicable to the 
Root: Being as a Menfiruum, which extratteth thofe Principles, from 
the other greater and ufelefs part of the Soil. 

9. And the warm joyned with the diluting Rain± by both, 
as it were a Digefiion of the Soil, or a gentile Fermentation amongft its 
feveral Parts, will follow : whereby the Diflbluble Parts therein, will 
rot and mellow : that is, thofe Principles which as yet remained more 
fixed, will now be further refolved and unlocked, and more copioufly 
and equally fpread themfelves through the Body of the Soil. 

10. Thefe Principles, being with the growth of Plants continu¬ 
ally exhaufted, and needing a repair 3 the fucceflions* therefore, of 
Wet, Wind, and other Weather, beat down and rot the Leaves and 
other Parts of Plants. Whereby thefe ( as Weeds which are wont to 
be buried under ground j become a natural Manure, and Re-impreg- 

R nate 
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nate the Soil : Being thus, in part, out of their own RefoLved Prin¬ 

ciples, annually Compounded again. 
11. §. Many of thefe Principles, upon their Refolution, being by 

the Sun more attenuated and volatilized 5 continually afcend into 
the Aer, and are mixed therewith. Where, although they lofe not 
their Testable Nature, yet being amongft other purer Principles3 them- 
felves alfo, depofiting their Earthy feculencies, become more fubtile. 
Ample and Eflential Bodies. 

12. §. And the Aer being of an ElaUich^ or Springy Nature, prefi¬ 
fing, more or lefs, upon all Bodies; it thereby forceth and infinuateth 
it felf into the Soil, through all its permeable Pores. Upon its own 
entrance, it carries alfo many of the (aid Vegetable and Ejjential Princi¬ 

ples along with it 5 which, together with the reft, are fpread all over 
the Body of the Soil. By which means, though a left Vehement, yet 
more Subtil Fermentation, and with the leaft advantage of warmth, 
continuable, will be effe&ed. 

15. £. The Principles being thus farther refolded and fubtilizcd, 
would prefently exhale away, if the Rain, again, did not prevent. 
Which,therefore, falling upon and foaking through the Ground,is as a 
frefti Menjlruum, faturate or impregnate with many of them. And as 
it ftill finketh lower, it carries them along with it felf, from the Su¬ 
perficial, to the Deeper parts of the Ground ; thus,not only maturing 
thole parts alfo, which, otherwife, would be more lean and cold 3 
but therein likewife, laying up and fecuring a Store, more gradually 
and thriftily to be beftowed upon the Upper parts again, as they need. 

14. £. And Autumn having laid up the Store, Winter following 
thereupon, doth, as it were, lock the doors upon it. In which time, 
fome warmer Intervals,ferve further and gradually to mature the ftored 
Principles, without hazard of their being Exhaled. And the Spring 

returning, fets the doors open again, with warmer and more con- 
ftant Sun, with gentle and frequent Rain, folly refolves the laid Prin¬ 

ciples $ and fo furnifheth a plentiful Diet, for all kinds of Vegetables : 

being a Compofition of Water chiefly, wherein are refolved, fonre por¬ 
tions of Earth, Salt, And, Oyl, Spirit, and Aer j or other Bodies of 
Affinity herewith. 

Then, How 15. i- THE ROOT Handing in the Ground thus prepared,and be- 
the Sap ing always furrounded with a Barque, which conlifteth chiefly of a 
is imbib’d, Parenchymous and Spongy Body 5 (a) it will thus, as Sponges do, natu- 
and diltribu- ra]lyfuckup the watry parts of the Soil impregnate [with the (aid 

?eral°P,rts~ Which Principles notwithftanding, being in proportion 
( z)P 7c 3 Wlt^ t*ie watrY Parts5 hut few, and alfo more Ejjential 5 (b) therefore 

3, in this Parenchymous Part, are they never much difeovered, either by 
(b) £.11,12 Colourj Tajle, or Smell. As it is probable, that fome diftilled Waters, 

which difeover nothing, to Senfe, of the Plants from which they are 
diftilled, may yet, in part, retain their Faculties. And it is known, 
that many Bodies 5 as Crocus Mctallorum, convey many of their parts 
into the Menjlruum, without any fenfible alteration thereof So Frojl 

and Snow have neither Tajle nor Smell 3 yet from their Figures, *tis 
evident, that there are divers kinds of Saline Principles incorporated 
with them 5 or at leaft, fuch Principles as are common to them and 
divers kinds of Salts. 

16. §. 
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(a) F.r. c.20 
$• i. 

16. The entrance of this Impregnate Water or Sap is not with¬ 
out difference, but by the Regulation of the intervening skin--, being 
thereby jlrained and rendred more pure : the S/qn, according to the 
thickneft (a)‘ or clofeneft thereof, becoming fometimes only as a brown 
paper, fometimes as a Cotton, and fometimes as a Bag of Leather to 
the tranfient Sap, as the nature of it doth require. By which it is al- 
fo moderated, left the Barque, being fpongy, ftiouid fuck it up too faft, 
and fo the Root Ibould be, as it were, furcharged by a Plethora. And 
divers ofthe Succiferous VeJJels being mixed herewith (h) and lying 
next the Soil, ufually more or left mortified, and fo their PtinciplesCh) 

fomewhat refolved ^ the Sap is hereby better jjecified, and further 
tin&ured 5 fuch parts of the Sap beft entring, as are moft agreeable to 
thofe Principles 5 which the Sap alfo carries off, in fome part, as it 
paffeth into the Barque. 

17. §. The Sap thus Jlrained, though it be pure, and confifteth of 
Ejjential parts 5 yet being compounded of heterogeneous ones 5 and re¬ 
ceived into the Parenchyma of the Barque a laxe and fpongy Body, they 
will now eafily and mildly ferment. Whereby they will be yet fur¬ 
ther prepared, and fo more eafily infinuate themfelves into all the 
Bladders of the laid Parenchyma 5 fwelling and dilating it as far as the 
Continuity of its parts will bear. Whereupon* partly from the conti¬ 
nued entrance of frefh Sap, and partly by a Motion or Preffure of Re- 

jlitution in the fwollen and Tenfed Bladders of the Parenchyma, the 
Sap is forced thence into the other parts of the Root. 

18. £. And becaufe the Parenchyma is in no place openly and 
Vifibly Pervious, but is every where compofed of an Infinite Number 
offmall Bladders (cj 5 the Sap, therefore,is not only fermented therein* 
and fitted for Separation 5 but, as it paffeth through it, is every part Ce) c-3» 
of it, jlrained an Hundred times over, from Bladder to Bladder. 

19. The Sap thus fermented, and jtrained, is diftributed to the 
other Orgamcal Parts, according as the feveral Principles of This, are 
agreeable to thofe whereof the faid Organical Parts confift. As the Sap 

therefore paffeth from Bladder to Bladder, fuch Principles as are agree¬ 
able to thofe of the Fibres of the faid Bladders, will adhere to, and in¬ 
finuate themfelves into the Body of the Fibres 5 jc> Watry chiefly, 
next Acid, then fpirituous, Earthy, Aery, and Oleous. (d) (d)lded,ji 

20. §. And the Sap by its continual appulfe and percolation, as it 50, 52. 
leaveth fome parts upon the faid Fibres 5 fo as it is fqueezed betwixt 
them from Bladder to Bladder, it licks and carries off fome others from 
them, in fome union together with it 5 and fo is Impregnate herewith : 
as Water, by paffing through a Mineral Vein, becomes tintfured with 
that Mineral. 

21. §. The Sap thus Impregnate with fome united Principles ofthe 
Parenchymous Fibres, paffeth on to the Lignous Vejfels, whereinto their 
correfpondent Principles alfo enter 5 fc. Watry,Saline, Oleous and Earthy 
chiefly. (V) And becaufe the Parenchymous Principles mixed with (e) Idea3 is 

them, are in fome degree united, and fo more ready to fix 5 fome of 51,52. 
thefe therefore will likewile enter into the faid Vejfels. Whereupon,the 
Alkali oleofum of the one,and the Acidum Jpirituofum of the other,meeting 
together 5 Thefe, with the other Principles, all concentre , and of 
divers fluids, become one fixed Body,and are gradually agglutinated to 
the Vejfels 5 that is, The Vejfels are now murijhtd. 

R 2 22. $ 
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22. The fupply of the Sap ftill continued,the Principles thereof 
will not only enter into the Body of thefe Parts,but alio their Concaves. 

And the Parenchymous Fibres being wrapped about the Vejfels, (a) as 
often as the faid Fibres are more turgid with their own contained Fluid, 
they will thereby be lbmewhat J/jortned, or contraft in length 3 and lb 
mu ft needs bind upon the Vejfels, and thereby, as it were, fqueeze lome 
part of the Fluid, contained both within themfelves and the Vejfels, 
back again into the Bladders. 

23. And the Sap herein, being thus tin&ured with lome of the 
united Principles of the Vejjels, divers of them will now alfo infinuate 
themfelves into the Parenchymous Fibres, and be incorporated with 
them: Whereby, the laid Fibres, which before were only relaxed and 
dilated, are now alfo nourif/jed, and not till now. Some portion of 
the united Principles both of the Parenchymous and Lignous Parts, be¬ 
ing necelfary to the true nutrition of Each: As the Confufion and 
joynt affiftance of both the Arterious and Nervous Fluids, is to the 
nourilhment or coagulation of the Parts in Animals. 

24. $. Some portion of the Sap thus doubly tin&ured, is at the 
fame time tranfmitted to, and enters the Body of the Aer-Vejfels 5 con¬ 
fiding chiefly of Water, Aer, and Acid‘s and, in like manner, as in the 
other Parts is herein agglutinated. And the appulle and preffure of the 
Sap ftill continued ,fome portion hereof is alfo traje&ed intoth ^Concaves 

of the laid Vejjels 3 exifting therein as a moft Compounded Fluid 5 par¬ 
taking, more or left, both of the Principles and Tinffures of the other 
Organical Parts, and of the Aer-Vejfels themfelves 3 being as it were, a 
Mixed Rejolution from them all. 

25. $. And the Parenchymous Fibres being wrapped about Thele, 
as about the other Vejfels, (b) and, in like manner, binding upon them 3 
they thus frequently Jqueeze part of the laid contained Fluid out 
again: As necelfary, though not to the immediate Nourifhment of the 
Parts, yet the due Qualification of the Sap 5 being a Conftant Aerial 

Ferment, fucceffively ftored up within the Aer-VeJJels, and thence tranfi 
fuled to the Sap, in the other Organical Parts. 

2 6. §. And that there may be a better Tranfition of the Sap thus 
tinctured, to the leveral Organical Parts 3 therefore, none of them are 
dole let and compact within themlelves, feverally : For fo, they 
would be inaccelfible to the Sap, and their inward Portions, wanting 
a due fupply of Aliment, would be ftarved. But the Vejfels, both of 
Aer and Sap, being every where divided into Braced Portions, and 
other Parenchymous Portions, filling up the fpaces every where betwixt 
them (c) 3 there is therefore a free and copious communication of the 
Sap, ( and fo of all the Tinffures fucceffively transfufed into it) from 
Part to Part, and to every Portion of every Part: The Parenchymous 

Portions, running betwixt the Braces, as the fmaller Vejfels do through¬ 
out the Vifcera, in Animals. Whereby, none of them want that 
Matter, which is necelfary either for their Nutrition, or for the good 
Eftate of their Contents, or for the due period of their Growth. 

27. §. For the better Tempering of the leveral parts of the Sap, 
ferve the Diametral Portions of the Parenchymous Body whichrun lome- 
times diredlly through the Barque, as in Lovage,ParJley, See. is deferibed 
and figur d (d) Which being, all or moft of them, continued be 
twixt both the Succiferous and the Aer-Vejjels, from the Circumference 

to 
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to the Centre 5 they hereby carry off a more Copious and Aerial 
Ferment from the One, and communicate it unto the Other. For as 
the Sap enters the Barque, the more liquid part, dill paffeth into the 
fucculent Portions thereof$ the more Aery, is feparated into thofe 
White and Dryer Diametral ones $ and in its paflage betwixt the Porti¬ 

ons of the Aer-Vejfels,is all along communicated to them. Yet is it not a 
pure or fimple Aer,but fuch as carries a Tincture with it,from the Succife- 

rous Vejfels. And therefore it is obfervable. That when the Diametral 

Portions are more diftant, the Sap-Vejfels run not in a Straight Line be¬ 
twixt them, but are Reciprocally fo inclined, as to touch upon them j 
as in Lovage is vifible: Thereby communicating their Tincture'to the 
Aer, as it paffeth by them, through the faid Diametral Portions. 

28. $. By the continual appulfe of frefh Sap, fome, both of the 
aery, and of all the other parts thereof are tranfmitted into the Pith 5 
where, finding more room, it will yet more kindly be digested. Efpe- 
cially having the advantage herein of fome degree of Warmth ^ be¬ 
ing herein remoter from the Soil, and, as it were, Tunnd up within 
the Wood, or the Mafs of furrounding Vejfels. So that the Pith, is a 
Repoftcry of better Aliment gradually fupplied to thofe Succiferous 

Vejfels, which are frequently fcattered up and down therein, and 
which afcend into the Trunk, fa) But where no [ucciferous Vejfels are 
mixed, herewith, it ufually becomes Dryer, and is replenifhed with a 
more Aerial and Warmer Sap-j whereby the growth of the Caulis is 
promoted,as by an Hot Bed let juft under it. And in many Plants with 
divers knobbed Roots, the younger are more fucculent,ferving chiefly 
to feed the Stalk: the Elder are fpongy and fill'd with Aer, for the fer¬ 
menting of the Sap, and more early growth of the Stalk: as in little 
Celandine, Dogjlones and all of that Kindred. And thus all the Parts 
have a. fit Aliment provided for their Nourijhmcnt 

fa) P.I.c.50 

3* 

29. §. IN THIS Nourijhment, the Principles of the Sap are, as is How the fo 
faid, concentred and locked up one within another : (/>) Whence it is, Veral Parts 

that the Organical Parts, being cleanfed of their Contents, have none of are Nou- 
them any Tajie or Smelt, as in the Piths of Plants, Paper and Linen nlh’d and 

Cloth is evident, fc) Becaufe till by Digejiion, violent Dejliltation, or F°rm’d* 
fome other way, they are refolved, they cannot aft upon the Organs 21 f. 

ofthofe Senfes. For the fame reafon, they are never tinctured, ex- [q c[J> ^° 
cepting by their Contents : and although, to the bare Eye, they fre- ’ 
quently fhew White, yet viewed through a Microfcope, they all appear 
tranjfarent. In like manner, as the Serum of Blood, Whites of Eggs, / 
Tendons, Hairs and Horns themfelves are tranjparent, and without 
much Smelt or Tajie, their Principles being, in all of them, more or 
left concentred: But when ever thefe Principles, are forcibly refolved, 
they are ever varioufly invefted with all thofe Qualities. 

30- £. And as from the Concentration of the Principles, in every 
Organical Part, the faid Parts do thus far, all agree: So, from the 
Predominion of the Principles of each Part, the reft are controulecl, 
not only to a Concentration, but an Affmilation alio:, whereby, the 
Specifck Differences, of the feveral Organical Parts, are preferved. 
Hence the /ucciferous Veffels are al ways Tough and very Pliable 5 for fo 
are all Barques, wherein thefe Vejfels abound } fo is a Handful of Flax, 

which is nothing elfe but aheap of the ftiedfer Ous Vejfels in the Barque of 

chat 
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that Plant. For befides Water, and Earth, an Alkaline Salt and 0)1 are, 
(a) $'2i. as is (aid, the predominant Principles of thefe Vejjels. (aJ It is then the 

0)1, chiefly, by which thefe Vejjels are Tough: for being of a tenacious 
Nature, by taking hold of other Principles, it marries them together} 
and the Alkaline Salt and Earth, concentred with it, addeth to it 
more strength. Hence the Caput Mortuum of moft Bodies, efpecially 
thofe that abound with 0)1 and a Sal Alkali, is brittle and friable } 
thofe Principles, which were the Ligaments of the reft, being forced 
away from them. From the fame Caufe, the Parench)mons Parts of a 
Root, even in their Natural State, are brittle and friable } fc. Becaufe 

(b) $. 19. their Earth), and efpecially Oleous and Saline Principles are, as is faid,(/>) 
lb very few. Therefore all Tiths and morefimple Parenchyma s, break 
Jhort 5 fo Corn, and the Roots of Potato's, and divers other Plants, 

being dryed, will eafily be rub’d to Meal\ and many Apples, after 
Frofts, eat meal) } the Parench)mous Parts of all which, are not only 

(c) Lib 1. by Analog), but in Subftance or Effence, the felf fame Body, (c) 
*7. £.14. * 31- $' And as the Confifience of the feveral Organical Parts, is de¬ 

pendent on their Principles} fo are their Figures. And flrft, the 
Succiferous Vejjels, from their Alkaline Salt, (d) grow in Length. For 

(d) P.2.$. ky t^at Dimenfion, chiefly, This Salt always fr)oots : And being a left 
2I* moveable Principle than the reft, andfo apt more fpeedily to fix or 

Jhoot: If thus overrules them to its own Figure. And even as the Shape 
of a Button dependeth on the Mould, the Silk and other Materials 
wrought upon it, being always conformable thereunto : fo here} the 
salt is, as it were, the Mould} about which, the other more paffive 
Principles gathering themfelves, they all confort and fafhion to it. 
Hence alfo the fame Sap-Vejfels are not p)ramidal, as the Veins of Ani¬ 

mals } but of an equal bore, from end to end} the footings of the 
faid Salt, being alfo figured more agreeably to that Dimenfions And 
as by the Saline Principle, thefe Vejfels are Long} fo by the Oleous, (e) 

they are every where Round, or properly Cfiindrical} without fome 
joynt Efficacy of which Principle, the laid Vejjels would be Flat, of 
fome way Edged and Angular, as all faline Jhoots, of themfelves, are 5 
as thofe of Alum, Vitriol, Sal Ammoniac, Sea Salt, Nitre, &c. And 
becaufe the Spirituous and more Fluid part of the Principles, is leaft 
of all apt to fix } while therefore, the other parts fix round about. 
This will remain moveable in the Centre } from whence every Vejjel is 
formed, not into a folid, but hollow Cfiinder 5 that is, becomes a 
Tube. 

32. §. The Lactiferous Vejfels are tubular), as the L)mph£duCts, 

but of a fomewhat wider Coucave or Bore. For being their Princi¬ 

ples are left Earthy and Oleous, and alfo more loofely Concentred } as 
from their eafie corruption or Refolution by the Aer, it appears they 
are : they are therefore more tender, and fo more eafily dilative, and 
yielding to the faid Spirituous part in the Centre. And by this means, 
obtaining a wider Bore, they are more adapted to the free motion of 
the Milky Content: which being an Oleous and Thicker Liquor, than 
that in the Lymphedufts } and having no advantage of pulfation, as the 
Blood hath in Animals} might fometimes be apt to ftagnate, if the 
Vejjels, through which it moves, were not fomewhat wider. 

Ce) lb. 
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33. §. As the Saline Principle is the Mould of the Succiferous, fo 
is the Aerial of the Aer-Vefiels. (a) Now the Particles of Aer ftri&ly fo (a) Ai.c.4: 
called, at leaffc of that part of it concerned in the Generation of the ^ 
Aer-Vefiels, I fuppofe, are crooked : and that by compofition of many 2l3f' 

of thole crooked ones together, fome of them become Spiral, or of 
fome other winding Figure: and that thereupon dependeth the Ela- 
fiicfi Property of the Aer, or its being capable of Rarefaction and 
Condenfation by force. Wherefore, the (aid crooked Particles of the 
Aer, firft footing and fitting together, as the Mould, the other Prin¬ 

ciple cling and fix conformably round about them. So that, as by- 
force of the Saline Principles, the reft of them are made to fisoot out 
in Long continued Fibres 3 fo by force of the Aerial', thole Fibers are 
ftill difpofed into spiral Lines, thus making up the Aer-Vefiels. And 
according as there are fewer ofthefe Aerial Particles, in proportion to 
the Saline, the Concave of the Aer-Fefiels is varioully wider,or the Fi¬ 

bres continue their fisooting by wider Rings 3 as thole that come nearer 
to a right Line, and fo are more complient to the Figure and (hooting 
of the Saline parts; And whereas the Lymphedu&s, thooting out on¬ 
ly in length, are never fenfibly amplified beyond their original fize : 
Thefe, on the contrary, always, more or lels, enlarge their Diameter 3 
becaufe their Fibres, being difpofed into Spiral Lines, muft needs 
therefore, as they continue their growth, be ftill dilated into greater 
and greater Rings. And being at the bottom of the Root more re¬ 
mote from the Aer, and lb having fomewhat fewer Particles purely 
Aerial, there ingredient to them, then at the top 3 they fill more un¬ 
der the government of the Saline, and fo come nearer to a right Line, 

that is into greater Circles 3 and fo the Aer-Vefiels, made up of thofe 
Circles, are there generally wider. (b) (b) P. i c.4 

34. $. By mediation of their Principles, the Parenchymons Parts §.\6. 

like wile of a Root have their proper Contexture. For from their A- 

cid Salt they are Fibrous 3 from their Oyl, the Fibres are Round, and 
in all parts even within themfelves 3 and from their spirit, it is moft 
probable, that they are alfo hollow. But becaufe the Spirit is, here, 
more copious than the Aer 3 and the Saline Principle an Acid, (c) (c) $.ip. 

and fo, more under the government of the Spirit, than is an Alkali 3 
therefore are not the faid Fibres continued in firaight Lines, as the 
Sap-Vefiels 3 or by one uniform motion, into fpiral lines, as the Fibres 

in the Aerial 3 but winding, in a circular manner, to and fro a thou- 
fand ways, agreeable to the like motions of the Spirit, that moft active, 

and here moft predominant Principle. And the Spirituous Parts being, 
as is laid, here more copious and redundant, they will not only fiif- 
fice to fill up the Concaves of the Fibres, but will alfo gather toge¬ 
ther into innumerable little (paces, without them: whence the Fi¬ 

bres cannot wind clofe together, as Thred, in a Bottom ofYarn 3 but 
are forced to keep at fome diftance, one parcel from another, and 
fo are difpofed, as Bread is in baking, into Bladders, (d) (d)P.i.c.fi 

35, §. And the under Fibres being fet firft, as the Warp, the fpi- §. 4. 
rituous parts next adjacent, will incline alfo to fix, and fo govern an 1 
over worfi of Fibres, wrapping, as the Woof in ftill fmaller Circles 
round the other : whereby they are all knit together, (e) For the CO Ai.c.50 
fame reafon, the Lymphedutts, being firft formed, the Parenchymous p 9* * 
Fibres fit and wrap about Thefe alfo. (f) And the Aer-Vefiels being yf 'l'c'• ’ 
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formed in the Center, the fucciferous run along thofe likewife (as vo¬ 

latile Salts foot along the tides of a plats, or Froft upon a Window) 
and to are, as it were, Incruftate about them in a Ring. 

How the fe- 36. §. SOME OF THE more iEtherial and Subtile parts of the Aer, 
veral Parts as they ftream through the Root, it fhould teem, by a certain Magni- 
come to be tifmc, do gradually difpofe the Aer-Vejfels, where there are any ftore 
Situate or 
Difpos’d. 

of them, into Rays. This Attraction ( as I take leave to call it) or 
Magnetic4 power betwixt the Aer and thefe Veffels, may be argued, 
From the nature of the Principles common to them both: From the 
EleUral nature of divers other Bodies, the Load-ftone being not the 

(a) Lib. 1. only one which is attractive: And from other Effects, both before (a) 

c.2. £.25. & and hereafter mentioned. Wherefore in the inferiour parts of the 
c.4. Append. Root, they are lels Regular 5 (/>) becaufe more remote from the Aer. 

red more Regularly, and ufually into Rays. For the lame realon it 
may be 5 that even the Sap-Veffels in the Barque, as often as the Aer 

Veffels are more numerous, are ulually dilpofed into Rays, as follow¬ 
ing the direction of the Aer-Vejfels. And that the Vartnchyma of the 
Barque, is difpofed into Diametral Portions : and that where the Aer 

Vejjels are fewer or fmaller, thefe Portions are likewife fmaller or none 5 
as in Chervil, Afparagus, Dandelion, Orpine, Bijiort, Horfe-Radifl), 

Lab. 7,8, $>, Potato’s, 8ec. 
3 7. §. The faid iEtherial parts of the Aer, have a Power over 

the Aer-Vejfels not only thus to Difpofe them 5 but alio to Sollicite 
and fpread them abroad from the Center towards the Circumference 
of the Root. By which means, thofe Roots which have no Pith in 
*■ T-* • h 1 IT! #-» m n A Mt-n a M V* /I a a* 11 aa aa /-> aa /t \ A « /4 4“ lat frt rt E)a S l* 

(d) lb. 4. lels enlarged, (d) 
38. §. The Spreading of thefe Veffels is varied, not only accor¬ 

ding to the Force the Aer hath upon them, but alfo their own greater 
or left Aptitude to yield thereto. As often therefore, as they are Slen¬ 
derer, they will alfo be more Pliable and receffive from the Centre, 
towards the Circumference. Hence, in fuch Roots where they are 
(mail, they Hand more diftant j as in Turnep, jerufalem Artichoke, Po¬ 

tato’s, and others, and fo their Braces are fewer: and in the lame 
Root, where they are fmaller, their diffance is greater. Belides, in 
thefe fmaller Aer-Veffels, the Rings being left, and the Spiral Fibres 

whereof they are made, continuing to Jhoot} the faid Rings therefore, 
muff needs be fo many more, as they are fmaller, and lo take up more 
fpace by the length of the Root 5 and fo, not being capable of being 
crowded in a right line, every Vefjel will be forced to recede to a crooked 
or bowed one. 

39. §. The Sap Vejjels,being by the Parenchymous Fibres knit to thefe, 

will likewife comply with Their motion, and Ipread abroad with them. 
Yet being ftill fmaller (e) and more pliable than the Aer-VeJJels, and fo 
more yielding to the intercurrent Fibres of the Parenchyma, their 
braced Threds will, fometimes, be much more divaricated, than thofe 
of the Aer- Veffels 5 as in Jerufalem Artichoke. And becaufe the Succiferous 

Vejjels, 

I 
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Vejfels, although they are joyned to the Aerial by the Parenchymous 

Fibres, (a) yet are not continuous with them 3 neither fall under (a)P.i.c.^ 

the like Attractive Power of the Aer, as the Aerial do 3 the Aerial 12* 
therefore, upon their fpreading, do not always carry all the Succife- 

rous along with them 5 but often, if not always, leave many of them 
behind them fprinkled up and down the Pith 3 as in Parfley, Carrot, ^ 6 
Jerufalem Artichoke, Turnep, &c. may be feen. 

40. §. The fpreading of the Aer-Vejjels ftill continued, (everal 
of them, at length, break forth beyond the circumference of the 
jRoot 3 and lb are diftributed, either in the lower parts, into Branches 

and Strings 3 or at the top, into Leaves. And left they (hould all 
lpread themfelves into Leaves, and none be left for the Caulis 3 as 
where they are very (mall, or the Sap-Vejfels to bound them, are but 
few, they might 3 therefore divers of them are, oftentimes, more fre¬ 
quently braced in the Centre 3 for which reafon, they cannot fo eafily 
feparate and fpread themfelves from thence, but run more inwardly up ' 

into the Caulis, as in Borage. 

1 /-. • 1 

41. §. FROM THE various Sizes, Proportions, and Difpofitions How the 
of the Parts, Roots are varioufly fzcd, lhaped, moved and aged. Thole whole Root 
which, by their Annual Growth, are large 3 have fewer, both. Aerial, is differently 
and Sap-Vejfels, and a more copious Parenchyma. So that the Aer- >an 
Vejfels, or rather, the Aery Ferment contained in them, volatilizing F 3 
only a fmaller portion of the Sap 5 the faid Sap is left capable of ad¬ 
vancement into the Trunky and (b im|ft needs remain and fix more co- 
pioufly in the Root, which is thereby more augmented. And where 
the Sap-Vejjels alone, are but few, the Root is yet, ratably, (ome- 
what large: but where they are numerous, it is never (b, as to its 
Annual Growth, in any proportion to their Number: Becaufe their 
Tincture, which is Alkaline, will go farther in fitting the Parenchy- 
tnous Parts: than the TinClure of Thefe, which is Acidulate, will go, 

in fetting Them. (b) (b) P. 2. 
42. i. When the Aer-Vejfels are more pliable and fequent to the 31. 

Attraction of the Aer, and (o fpread themfelves, and the Succiferous 
together with them, more abroad 3 in the manner as hath been faid 3 
the Root al(o will grow more in Breadth 3 the nutrition of the Paren- . 

chymous Parts, to which the Vejfels are adjacent, being thus, by the 
fame dimenfion,more augmented 3 as in Turnepfftrufalem Artichoke, 8cc. Tab, 7,8c 8. 
But where thefeare not fpread abroad, the Root is but llender3 as in 

Afparagus, Dandelion, &c. / _ L1 - . 
43. If the Aer-Vejfels be contracted into, or near the Centre, 

and are (omewhat Large or Numerous 3 and the Succiferous, allbmore 
copioufly mixed with, or (urrounding them 3 the Root grows very 
Long 5 as do thofe of Fenil, Vine, Liquirifh, See. For the Aer-Vejjels yay 2 
containing a more copious Ferment, it will well digeft and mature the 
Sap: Yet the Succiferous being over proportioned to them3 the Sap 

will not therefore, be (o far volatilized, as to afeend chiefly into the 
Trunk. 5 but only to fubferve a fuller Growth of their Veffels : which 
being more numerous, and fo more fturdy, and left fequent to the 
expanfive motion of the Aerial 3 this their own Growth, and confe- 
quently, that of all the other Parts, cannot be fo much in Breadth, 

as Length. . - . 
6 $ 44* £ 
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44. §. Where the fame Aerial VeJJels are Fewer,or more Contracted, 
or fheathed in a Thicker and Clofer Barque 3 the Root is finooth, and 

T^.7,8. lefs Ramified, as in Afparagus, Peony, Dandelion. But where more 
Numerous, fheathed in a Thinner Barque, Smaller, or more Dilated 3 

‘lab. 2 & 7. ^e Root is more Ramified, or more Stringy, as in Columbine, 
' * Nicotian. For being, as is faid, by thefe means, more fequenc 

to the Attraction of the Aerj approaching (till nearer the circumfer 
rence of the Barque, they at laft ftrike through it, into the Earth. 

And the Parenchymous Fibres being wrapped about them, and the 
(a)P.i.c.^. Succiferous VeJJels knit to them by thofe Fibres $ (a) therefore they 

12. never break forth naked, but always inverted with fome quantity of 
thefe Parts as their Barque : where by, whatever Confiitutive Part is 
in the main Body of the Root, the fame is alfo in every Branch or 

String. 
45. §. From the fame Expanfion and Pliability of the Aer-Vejjels, 

the Root oftentimes putteth forth Root-Buds 5 which gradually fhoot 
up and become fb many Trunks. In the Formation of which Buds, 
they are pliable and recertive all kinds of ways 3 being not only in¬ 
vited Outward, toward the Circumference of the Root, as in Root- 

firings, but alfo fpread more Abroad every way, fo as to make a Root« 
Bud : Where as in the faid Root-firings 3 they are always more Con- 

7ab. 6. traded. Which, in refpeCt of the Difpofition of the Parts, is the 
principal difference betwixt the Root and the Trunks , as hath been 

(b)T.i.c.i. faid. (/>) Hence, thofe Roots, chiefly, have Root-Buds, which have 
2,3. the fmalleft Aer-Vefjels 3 (c) thefe, as is faid, being the moft pliable 

and Expanfive. 
(ej ^ But becaufe the expanfivenefs of the Vejfels, dependeth alfo, 

in part, upon the Fewnefs of their Braces, therefore the faid Buds 

fhoot forth differently, in divers Roots. Where the Braces are fewer, 
the Buds fhoot forth beyond the Circumference of the Root, as in Je- 

Tab. 6. rufalem Artichoke 3 where more dole, as in Potato's, the Buds lie 
a little abfconded beneath it 3 the Aer-Vejjels being here, by their 
Braces, fomewhat checked and curbed in, while the Barque continueth 
to fwell into a fuller Growth. 

47. $. If the Aer-Vejjels are all along more equally fized, the 
Root is fo alfo, or Cylindrical 3 as are thofe of Eryngo, Horfe-Radijh, 
Marjhmaltow, Liquirijh, &c. But if unequal, growing ftill wider to¬ 
wards the bottom of the Root 3 then the Root is unequal alfo: But 
groweth, as is obfervable, quite contrarily to the Aer-Vejjels 3 not 
Greater, as They do 3 but Bill fmaller, or pyramidally 3 as in Fenil, 
Borage, Nettle, Patience, Thorn-Apple, &c. is apparent. For the Aer- 

Vejfels peing confiderably wider about the bottome of thefe Roots 3 they 
there contein a more Copious Ferment : Whereby the Sap is there 
alfo more volatilized, and plentifully advanced to the Upper Parts. 
Withal, thus receiving into themfelves, and fb trafmitting to the up¬ 
per Parts, a more plentiful Vapour, they hereby rob the Parenchymous 

Parts of their Aliment, and fo ftint them in their Growth. 

How Roots 48. §. FROM THE different Proportions and Situation of the 
are diffently Parts, the Motions of Roots are alfo various. For where the Are-Vejfels 

are fpread abroad and inverted with a thinner Barque 3 the Root runs 
or lies Leveies in the level-Roots of Primrofe, BiJljops-wecd,Anemone, &c. 

may 

Mov’d. 
tab. 8. 
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may be feen. So that thefe Roots, as by the Perpendicular Strings 

which fhoot from them into the Earth, and wherein the Aer-Vefels 

are contraCiedinto their Center, they are Plucked down (a) : So b V ra)P 1 c 1 
the Aer-Vefels, which fhnd nearer the Aer, and more under its At- fifICU 

tractive Power (b) they are invited upwards 3 whereby they haveC^. 2. 
neither afeent nor defient, but keep level, betwixt both. 5*. 36. 

49. But if thefe Vejfels are Contracted, (landing cither in, or 
near the Centre, and are inverted with a Barque proportionally 
Thick 5 the Root ftriketh down perpendicularly, as doth that of Dan¬ 

delion, Buglofs, Parfnep, Sec. And therefore the faid Vejfels, although 7^ 7 g 
they are fpread abroad in the level Roots, yet in the perpendicular ones ’ 
of the fame Plant, they are always contracted , as by comparing the 
Level and Down-right Roots of Ammi, Primrofi, Jcrufakm Artichoke, 
Cowjlip, and others, ismanifeft. 

50. §. If the Aer Vejfels are Contracted, and Environed with a 
greater number of Succifa'ous, the ‘Root grows deep 3 that is, perpen¬ 

dicular and long, (c) Perpendicular, from the Contraction of the Aer- f 

Vejfels 3 (d) and long, from the Predominion of the Succiferous, which iff p 2 s 

in their growth, are extended only by that Dimenfion, as in Liquirif, L. ' 
Eryngo, &c. 

51. $. Ifthe Suedferousare over proportioned to the Parenchymous 

Parts, but under to the Aer-Vejfels 3 the Root is perpendicular ftill, but 
groweth Jhallow : The Succiferous being fturdy enough to keep it per¬ 

pendicular 3 But the Aer-Vejfels having a predominion to keep it from 
growing deep 3 as in Stramonium, Nicotian, Beet, fkc. tab. 7. 

52. §. If, on the contrary, the Parenchymous Parts are predomi¬ 
nant to the Aer Vejfels 3 and that,both in the Root and Trunk 3 then the 
whole Root changeth place, Or defends, (e) For the faid Aer-Vejfels, pej P r cl 

having neither in the Truncf, nor inth z Root, a fufficient Power tof.io.Lib.i. 
Draw it upwards 3 it therefore gradually yields to the Motion of its c.a.^^nd 
String-Roots', which, as they ftrike into the Soil, Pluck it down after 4* append. 

them. And becaufe the old Strings annually rot off, and new ones ^ I0- 2* 
fucceflively (hoot down into the Ground, it therefore annually ftill de- ^ 
feendeth lower 5 as in Tulip,Lily, &c. may be obferved. 

53. $. Where the Aer-Vefels are much fpread abroad, and alfo nu¬ 

merous, the Root oftentimes, as to its feveral parts, defends and afiends 

both at once. So Radifes and Turneps, at the lame time,in which their 
nether parts defend3 their upper, (where the faid Vejfels are more 
loofely braced, and fpread more abroad than in the lower parts ) do Tab. z, 
“fiend, or make their Growth upward. Hence alio, the upper part 
of moft young Roots from Seed, alcends: Becaulethe firft Leaves, be¬ 
ing proportionably large, and (landing in a free Aer, the Aer-Vefels 

therein, ha^e a dominion over the young Root 3 and fo themfelves 
yielding to the felicitation of the Aer, upwards 3 they draw the Root, 
in parr, after them. 

54. BY THE Situation and Proportions of the Parts, the Age How Roots 
of the Root is alfo varied. For if the Sap-Vejfels have the greateft are different- 
Proportion, the Root, is Perennial, and that to the fart heft extent, as ly Aged, 
in Trees and Shrubs. Bccaufe thefe Vejfels containing a more copious 
0^5 C f) a°d their leveral Principles being more clofely Concentred, r f \ v 
they are lefs fubjeft to a Refolution, that is, a Corruption or Mortificati- 4 A 
on by the Aer. S2 



92 Of the Vegetation Book II. 

fa) P.l.c.l. 
13,1^. & 

P,2.$. 28. 

I'ab. p. 

(b)P. 2. $ 
25,26. 

How the 
Contents of 
the feveral 
Parts are 
made. 
(c) Idea, 

54- 

(d) P. 2. 

1?. 

55. £. If the Parenchymous Parts have much the greateft, the 
Root feldom liveth beyond Two Years 5 but afterwards perifheth ei¬ 
ther in whole, or in part3 as do divers bulbous, tuberous, and other 
Roots 5 whether they are more Porous and Succulent, or more dole 
and Dry. If Porous, all the Liquid Principles (landing herein more 
abundant, either by a (Ironger Fermentation, or otherwife, Refolve 
the fixed ones of the Organical Parts 3 whence the whole Root, rots 3 
as in Potato’s. So alio Parfneps, and feme other Roots, which, in a 
hard and barren Soil, will live (everal years, in another more rank, 
will quickly rot. If the Parenchyma be Clole, then the Aer, chiefly, 
entring in and filling it up,thus mortifies the Root} not by Rotting the 
Parts, but over Drying them 3 as in Satyrion, Rape-Crowfoot, Monks¬ 

hood, 8tc. (a) 
5 6. $. But if the Aer-Vejfels have the greatejl Proportion, and efpe- 

cially if they are more large, and withall, are fpread more abroad: 
the Root is Annual, as in Thorn-Apple, Nicotian, Carduus Ben. &c. 
And of the fame Kindred, if any, thofe are Annual, which have the 
mod Aer-Vejfels. So Endive and Sonchus, which have (lore of 
Aer-Veffels, are both Annual: whereas Cichory, in which they are few¬ 
er, is a Perennial Root. For hereby a more copious Aer being Tranfi 
filled into all the other Parts 3 (/>) they are thus, by degrees, hard- 
ned, and become dicky 3 and fo impervious to the Sap, which ought 
to have a free and univerfal Tranfition from Part to Part. As Bones, 

by Precipitations from the Blood, at length, ceale to grow. Or the 
fame more abundant Aer, fo far volatilizeth the Liquors in the Root, 

that they are wholly advanced into the Trunk , and (b the Root is 
(larved. Whence alio the Aer-Vejfels of the Trunhy, where they are 
numerous, and over proportioned to the Bulk of the Root, as in Corn5 
they fo far promote the advance of the Sap, as to exhaud the Root, 

fucking it into a Confumption and Death. 

57. $. FROM THE Principles of the Parts, their Contents and 
the (everal Qualities hereof are al(b various 3 (c) the Fluid of each 
Organical Part, being made, chiefly, by Filtration through the (ides 
thereof 3 fuch of the Principles in the Sap, being admitted into, and 
tranfmitted through them, as are apted thereunto. In the like manner, 

* as when Oyl and Water, being poured upon a Paper, the Water pafleth 
through, the Oyl dicks: or as the Chyle is drained through the Coats 

of the Guts, into the La&eal Vejfels: or as Water in Purgations, is 
drained through the Glands of the (ame Guts, from the Mefente- 
rical. 

58. §. The Principles therefore of the Parenchymous Fibres being 
fpirituous, acid, and aerial, they will alfo admit the likeinto them 3 
excluding thole chiefly which are Alkaline and Oleous. fd) And as by 
the Conjugation of fuch Principles in the Fibres, the like are capable of 
admittance into their Body : lo the Proportion and Union of the fame 
Principles, regulates the tranfmijjion hereofinto their Concave. Where¬ 
fore, the predominant Principles of the Fibres being chiefly acid, next 
fpirituous, and aery 0 the more aery ones will be tranfmitted. For if 
more of them (hould fix they mud do (o by fimilitude and adhefion : 
But where there are fewer fimilary parts to adhere to, fewer mud ad¬ 
here. The Fibres therefore contain fo many parts of Aer, as to admit 

many 
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many more into their Body 5 but not to fix them 5 which therefore 
muft needs, upon admiffion, paft through into their Concave 3 where, 
together with fome other more flirituous parts, they make an JEthcrial 
Fluid. And becaufe fome aqueous or vaporous parts will alfo (train 
through with them 3 hence it is, that as more and more of thefe enter, 
they by degrees (till thruft out the aery ones 3 which quitting the more 
fucculent Fibres of the Parenchyma, are forced to betake themfelves 
to the dryer ones, fcil. all thofe, whereof the Diametral Portions do 
confift. For the fame reafon the Aery parts being gradually excluded 
the fucculent Fibres of the Barque 3 they are forced to recede and trans¬ 
migrate into thole of the Pith. And the Fibres of the Pith themfelves 
being filled, aud the Aery parts (fill forced into them 3 they at length 
alfo (train through the Fibres into the Bladders : whenae it comes to 
pals, that while the Barque is fucculent, the Pith is often times filled 

with Aer. 
59. $. The LympheeduBs being more earthy, Salinous 5 oleous, and (a) F. 

aqueous, will both admit and copioufly fix the like Principles, as their 21. 
proper Aliment, The Water being more per fluent than the reft, will 
therefore (train, with a lighter TinBure of them, into their Concave. 

Efpecially the Oleous parts of thefe being rampant, and left apt to fix and 
feize the aqueous, upon their entrance, than the faline. , 

60. i. The LaBiferous, appearing to be made, chiefly, by the 
Gonftipation of the Parenchymous Parts all round about their Sides 5 
the Liquor conteined in thofe Parts, although it may eafily enough 
be transfufed into the Hollow of thefe Vejfels 3 yet feems it not, with 
equal facility, to be refunded thence : So that the thinner and more 
aqueous Portion only, pafting off 3 the remainder, is, as it were, an 
Oleous Elixyr, or extrad, in the form of a Milk. 

61. §. The Fluid Ferment contained in the Aer-Vejfels, is alfo in 
part, dependent on the Principles of thofe Vejfels, being in their per¬ 
colation tinBured therewith. But becaufe the percolation is not made 
through the Body of the Fibres whereof the Vejfels are compofed, but 
only betwixt them 3 therefore the tranfient Principles more promifeuof- 
ly, yet with an over porportion of dryer Particles, paft into the Con¬ 

caves of thefe Vefjels, and fo are herein all immerfed in a Body of 
Aer. (/>J The Fibres themfelves, in the mean time, as thofe of the (b) P 
Parenchyma, admitting and containing a more Aery and JEtherial $. 24, 

Fluid. • 
62. §. Th^Contents are varied, not only by the Nature, but alfo 

the Proportion and Situation of the Parts, whereby the faid Contents 
are with different Facility and Quantity, communicated one toanother. 
Hence it is, partly, that a Vine, or that Corny hath fo little Oyl: fc. 
Becaufe their Aer-Vejfels, in proportion with the other Parts, are fo 
Great and Numerous: in Corn, the Stalky being alfo very hollow, and fo 
becoming as it were, one Great Aer■ Vejjel. For the Oily parts of the Sap, 
are fo exceedingly attenuated (c) by the Aery Ferment contained in (c) p, 
thefe Vejfels3 that they are, for the moft part, fo far immerfed in the 25, & 
Spirit, or mixed therewith, as not, by being colleded in any conside¬ 
rable Body, to be diftinguifhable from it. And the affinity that is be¬ 
twixt Spirits and Oils, efpecially Ejfential, is manifeft : Both are very 
inflammable 3 Both will burn all away 3 The Odors, which we call 
the Spirits of Plants, are lodged in their ejfential Oyl 3 Both, being 

duly 

2. 
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duly ReUifiled, will mix as eafily together , as Water and Wine. So 
that, although Oyl, by the foparation of its earthy and Saline parts, 

•which give it its fonfibly oleous Body, may not be fo far attenuated,as to 
produce a spirit ; yet that it may fofarbe attenuated, and fobe mixed 
therewith, as not to be dificerned Jrom it, as in the forementioned Plants, 

will be granted. 
69. Hence it is, that the Lafliferous (landing more remote from 

(a) Tab. p. the Aer-VejJels, and the Succifierous interpofing 5 Qa) the Liquor, there- 
& 16. fore, contained in them, is not fo much under the government of the 

Aerial Ferment, and is thence, partly, more Oily. For the fame rea- 
(on, all Roots which are Milky, fo far as I have obforVed, have an un¬ 
der-proportion of Aer-Vejfels 5 thefe being either Fewer or Smaller. 

How the 0- 64- §• FROM what hath been (aid, We may receive (ome 
dours of information, likewifo, of the Odours, Colours, and Tafies of 
Plants are Plants. And for Odours, I fuppofo, That the chief Matter of them, 
ma(k* is the Aerial Ferment contained in the Aer-VeJJels. Not but that 

the other Parts do alfo yield their (mell 3 but that thefe yield the 
JlrongeJl and the bejl, and immediately perceptible in frejh, unclryed and 
unbruified Plants. For the Aer entring into, and paffing through the 
Root, and carrying a Tintture, from the foveral Organical and Contai¬ 

ned Parts, along with it 5 and at lad entring alfo the Concaves of the 
Aer-VeJJels j it there exids the mod Compounded and Volatile Fluid, 

of all others in the Plant, and fo the fitted matter of Odour : and 
fuch an Odour, as anfwers to that of all the Odorous parts of the 

(b) P. a. Plant.^fb) Wherefore the Organical Parts, being well denied of their 
24. Content f fmell not at all 5 Becaufo the Principles hereof are, as hath 

been faid, fo far fixed and concentred together. Hence alfo the Contained 

Parts themfolves, or any other Bodies, as their Principles are any way 
more fixed, they are lefs Odorous : So is Rojln, le(s than Turpentine, 

and Pitch, than Tar $ and many the (elf feme Bodies, when they are 
coagulated, lefs than when they are melted. So alfo Musk,, which is 
not fo liquid as Civet, is not fo drong 5 nor Ambergreece, as Musk, : 

For although it hath a more excellent (mell, than Musk, hath, yet 
yieldeth it not fo eafily 5 fince it is a more fixed Body, and requireth 
fome Art to be opened. Hence alfo the Leaves of many Plants lofo 
their Odour upon rubbing: Becaufo the Aer-Vejfels being thereby bro¬ 
ken, all their contained odorous Fluid vanifheth at once : which be¬ 
fore, was- only drained gradually through the Skin. Yet the fixed 

Parts themielves, upon drying, are fo far altered by the Sun and Aer, 

as to become refoluble, and volatile, and thence odorous. 

How their 65. §. SO ALSO of their Colours. As whence the Colours of the 
Colours. Skins are varied^, For divers of the Sap-VeJJels, together with the 

Parenchymous Parts fuccefiively falling off from the Barque into the 
(c) P.i.c.2. Sfyn (c) by their proximity to the Earth and Aer, their Sulphureous or 

4* Oleous Principle is more or Ids refolved, and fo produceth divers Co¬ 

lours. So thofo Roots which turn purple any where within, have 
ufoally a blacker skin 5 the one of thofo two Colours being, by a refo- 
lution and corruption of parts, eafily convertible into the other, as 
4n Cumfry, Thijile, Sic, So the Milk, of Scorzoncra, contained in 
the VeJJels of the Barque, upon drying, turneth into a brown Co¬ 

lour : 
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lour: Wherefore the in which there are divers of thofe Vefi 
fils, is of the fume. So both the Milk. and Skin of Lovage is of a 
brownifli yellow. But Parfinep hath a clearer Sup in all its Vejfiels, and 
a whiter Skin. So Potato’ s, being cut traverfe, after fome time out of 
ground, have divers red fpecks up and down where the Vejfils Band, 
and their skin is accordingly red. 

66. The reafbn, I fay of thefe Colours, is the rcfolution dr re¬ 
flation of the Principles of the feveral Parts, chiefly, by the Aer, and 
a lighter mixture of them confequent thereupon : whereby the Sul¬ 

phureous or Oyly Parts, which were before concentred, are now more 
or lefs rampant, difeovering themfelves in divers Colours, according as 
they are diverfly mixed with the other Principles. Hence thefe Co¬ 
lours are obfervable, according to the nature of the Parts wherein 

they are, or whereunto they are adjacent : So where the Lymphedudts 
doe run, there is a Red, or fome other Sulphureous Colour $ the Ole- 

ous Principles being, as is faid, (a) more copious in thefe Vejfils 5 as Ca) F- 2. 
in the Bark, of Peony, the inward parts of Potato’s, &c. may be^*21* 
feen. But the Parenchymous Parts, where more remote from the faid 
Vejfiels, they are ufually White, or but Tellow : the Sulphureous Prin¬ 

ciple of thefe Parts, being, as hath been faid, but fparing. (7) The (h) p. 2 
fame is feen in thole Roots which (hew both Red and Tellow: thofe 20. 
Parts, principally, where the Succiferous Vejfils run, being Reds, but 
thofe Parts, where only the Aer-VcJJels are mixed with the Parenchy¬ 

mous, being Tellow $ as in Patience. So likewife the pithy part of a 
Carrot, where the Aer-Vejfiels have very few Succiferous mixed with 
them, is Tellow, but the Barque, where the Succiferous are very nu¬ 
merous, is Red. For the fame reafon, many Roots , which are 
Whiter in their upper parts, are Purple or Reddijh in their infe- 
riour, as Avens, Strawberry, &c. Becaufe thofe lower parts, having 
lain longer (c) under ground (thefe being defending Roots ) their (c) P. 1 
Principles are, thereby, fomewhat more refolded, and fb the Oleous, ramp $. 13. 
and fpread all over the reft in that Colour. 

67. y. And that the Refolution of the Sulphureous and other Prin¬ 

ciples is partly effe&ed by the Aer, appears, In that, where the Aer 
hath a free accefs to the Succiferous Vejjels, the Colours are there, 
chiefly produced, or are more confpicuous. So in Potato’s, where 
the Succiferous Vejfiels are either next to the external Aer, as in the 
Skinor contiguous with the Aer-VeJJels, as in the Ring within the 
Barque} there, they produce a Red : but where more remote from 
both, as in the middle of the Barque, and Centre of the Root, 

there they produce none. Hence alfo it is, that the Leaves and 
Flowers of fome Plants, as Bloodwort, Wood-Sorrel, Radifh, Jacea, 

&c. although Green or White in the greateft portion of their Pa¬ 
renchymous Part $ yet where the Succiferous and Aer-VeJJels run to¬ 
gether, they are of Red, Blue, and other Colours 5 the Oleous parts 
of the one, being unlocked and opened, by the aery of the other. 

68. y. AND LASTLY , of their Tafts. Moft Roots which are How their 
acres or bitting, have a very copious Parenchyma in proportion with Tafies. 

the Succiferous Vejfiels, as of Arum, Dragon, and others: Becaufe the 
Saline and other Principles are not fo much hot, by any fufficient 
quantify of Sulphureous, from thofe Vejfiels, in which the Sulphur, f 
as is faid, is more abundant5 (a) but rendred rather pungent, from^j.’ 

) fome 

\ 

/ 



96 Of the Vegetation Bobk IX* 

fome Spirit and Aer. But divers Umbelliferous Roots, efpecially which 
abound with Lactiferous Vejjets, are hot 3 as Fenil, Lovage, Angelica, 

&c. Yet is it not their O// alone that makes them hot, but the com¬ 
bination thereof with the Saline Parts: as is manifeft, from the na* 
ture of the Seed of thele Plants 3 wherein, as the Oyl is mod copi¬ 
ous 5 So being held to a Candle till they burn , conftantly /pit 3 
which cometh to pals, by the eruption of the saline Parts: and 
is the very fame effeft, with that which followeth upon burning of 
Serum or Blood. And therefore, as thefe Seeds are more hot, they 
alfo fpit the more 3 So thole of Cumine, which, though fulfom, yet 
are not lb hot, fpit lels 3 Fenil and Dili, which are hotter, more 5 
there being a greater quantity of volatile Salt contained herein. 
Hence all Ejfential Oyls are hot, the Spirit and volatile Salt, being in¬ 
corporated herewith. And fome of them will flsoot, and cryftallize as 
Salts do, as that of Anife 3 which argues a mixture of a confiderable 
quantity of volatile Salt. As alfo doth the Nature of thefe Oyls, in 
being amicable to the Stomach, Carminative, and fometimes Anodyne 3 
foil, as they kill fome fetid, or corrofive Acid : for volatile Salts them- 
felves will have the like operation in fome cafes as thefe Oyls. 

69. §. Many Lactiferous Roots, as Taraxacum and others of that 
kind, are not fo much hot, as bitter. For although by the Lactife¬ 

rous Vejfels they are very Oyly 3 yet thole Veffels being polited in Rings, 

and not in Rays, and having no Diametral Portions running through 
their Barque to the Aer-Vejfels 3 the Acido-Aerial Parts do hereby, al¬ 
though not mortifie, yet fo far refraCt the faline, lightly binding up 

the Oleous therewith, as to produce a bitter Tafle. So, many fweet 

Bodies, upon burning, become bitter 5 the Acid Parts, now becoming 
rampant, and more copioufly mixed with the Oleous. 

70. The Roots, or other Parts, of many Umbelliferous Plants, have 
a fweetifh Tafle, as both the Sweet, and Common Chervil 3 both the 
Garden, and wild Carrot 3 Parfnep, Fenil, &c. the Saline Principles 

being concentred in the Oyly, and both of a moderate quantity with 
refpeft to the reft. For by the Oyly, the Saline is rendred more fmooth 

and amicable 3 and both being moderate, they are not therefore hot, 

as in fome other Umbelliferous Roots 3 but by the predominion of the 
other Principles, made mild. Hence it is, that Sugar it felf is fweet, 

fcil. becaufe it is an Oleous Salt 3 as is manifeft, from its being highly 
inflammable 3 its ealie diffolution by a moderate. Fire, without the ad¬ 
dition of Water 3 and in that, being melted with Turpentine, and 
other Oily Bodies, it will mix together with them. So alfo the Acid 
Parts of Vinegar, being concentred in the Salino-fulphureous of Lead, 

produce a Sugar. Hence Barley, which upon Diflillation or DecoCtion 

yeildeth only an acid 3 being turned into Mault, becomes fweet. Be¬ 
caufe, being fleeped, couched, and (6 fermented,the oleous parts are thereby 
unlocked, and becoming rampant, over the other Principles, altogether 
produce that Tafle. And the Bile it felf, which, next to Water and Earth, 

conlifteth moft of oily parts, and of many both faline and acid is a bit- 

ter fweet. Wherein, as fome of the Saline and Acid parts, fmoothed by 
the Oleous, produce a Sweet: So, fome of the Oleous, impregnated with 
the Saline, and the Acid, doe hereby produce a Bitter. 
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TRUNKS; 
PROSECUTED 

W ith the bare E Y E y 

And with the 

MICROSCOPE. 

PARTI. 

CHAP. I. 

The Deferiftions of feveral Trunks, as they appear to the 

bare Eye. 

0 the end we may clearly underhand, what the B Trunks, Stalk., or Branch of a plant, is 5 I fhal! 
by thefe Figures here before us, Deferibe the 
feveral Parts, whereof it is compounded. 

1. And for examples fake, I fhall in the 
firft place,. Defcribe the Trunks of fbme Plants, 
as being cut tranverfly, and accurately obferv’d, 
they appear to the naked Eye. And fome 
others, as by the length. Which having done, 

I fhall next proceed to a more particular Defcription of divers other 
Trunks and Branches as they appear through a good Microfcope. In 
both (hewing, not only what their feveral Parts are, as generally be¬ 
longing to a Branch, but alfo, by a Comparative Profpeft, in what 
refpedts they are Jpecifically diftinguifhed one from another, in the fe¬ 
veral Sorts of Branches. 

2. jb 

J 
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Tab. 18. 

Tab. 18. 

Tab. 18. 

The Anatomy Book III. 

2. I SHALL begin where the Work of Nature appears lefs 
Diverfify’d* as in the Stalky of Maze or Indian Wheat. In which, al¬ 
though there are the fame Parenchymous and Lignous Parts as in all 
other Plants j yet is there neither Barque, nor Pith y the Vejfcis being 
difperfed and mixed with the Parenchyma, from the Circumference to 
the Centre of the Stalk: Saving, that in and next the Skin, there 
feems to be no Aer-Ve(fcls. Every where elfe, they run up, like fine 
Threds through the length of the Stalk,: Each Thred being alfo fur- 
rounded with sap Vejfels y which in a Slice cut tranfverfly, appear in 
very fmall and dark colour’d Rings. The like ftrufture may alfo be 
(een in the Sugar-Cane, and fome other Plants. 

2. §. LET the next Trunk, be that of Taraxacum, or Dandelion. In 
a ///Ve whereof, being cut tranfverfly, is feen next the skin, firft, a 
Ample, white, and dole Parenchyma or Barque y made up of Vejicles y 
but fuch as are exceeding fmall y and hardly vifible without a Glafs. 

4. §. Within This, ftand Milk-Vejfels in feven or eight diftinG Co¬ 

lumns, of different fize: each Colum being alfo made up of feven or 
eight Arched Lines. Betwixt thefe Colums, run as many Diametral 

Portions derived from the Barque, into or towards the Pith. 
<. § Next within Thefe, ftand the Aer-Vejfels. Which are like- 

wife divided, by the faid Diametral Portions, into divers Arched 

Lines The fize of thefe Vejfels, as well as their number, is fmall. 
6. V Within Thefe, ftands the Pith, confiding of very fmall Ve¬ 

jicles or Bladders, as the Barque. Tis very fmall, the Diameter here¬ 
of, being fcarce one fifth, of that of the Pith of Borage. But the 
Barque of Borage is not half fo thick as this of Dandelion. 

7. FOR a Third stalk.,- we may take that of Borage 5 where¬ 
in there is fome further Variety. For in a fiice hereof^ cut tranfverfly, 
there appears, firft a Tough, yet Thin and Tranfparent S*n. With¬ 
in this Skin,and Continuous therewith, there is alfo a Thm Ring of Sap- 

Vejfels : which, without being crulbed in the leaft,do yeild a Lympha. 
8. #. Next ftandeth the Parenchyma of the Barque. Which is 

made up of a great number of very fmall Veficles or Bladders. Llp^n 
the inner Verge of this Parenchyma, ftandeth another Ring of Sap-Vejfels: 

which alfo yield a Lympha 3 and that different, as is probable, from 
the Lympha in the utmoft Ring. Hitherto goes the Barque. 

9. 5$. Adjacent to the Ring of Sap-Vejjels, on the inner Verge, of 
Barque , ftand the Aer-Vejfcls on the outer Verge of the Pith. Not in a 
j&rtg y but in feveral Parcels y fome Parcels or Conjugations,in the figure 
of little Specks y otners, in little Arched Lines, almoft like an V Con¬ 

sonant. And being viewed in a good Glafs, there appears to be within 
the compafs of every larger Speck, or Parcel, about 20 or 30 Aer- 

Vejjels and within the fmalleft, about 8 or 10. 
10. The Pith, in a well grown Stalk of this Plant y is always 

hollow. But originally, it is entire. It is likewife wholly made up 
of a great number of Veficles : of which, through a Glafs, fome appear 
Pentangular, others Sexangular, and Septangular. Moftofthem are 
larger than thofe of the Barque y lb as to be plainly vifible to a naked 

Eyi*i. §. A FOURTH Trunk , fhall be that of Colewort, which 
feems likewife, to have at leaft, two Sorts of Lymphxdutts. For be¬ 
ing cut tranfverfly, as the former, we may obferve, next the Skin, a 

0 very 
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very clofe Parenchyma, of a darkifh Green. Wherewith are mixed 
feme few Sap Vejfels, which give it that Colour. 

12. Within This, (lands a fcalloped Parenchytnous Ring, or a 
Ring of many fhort and (lender white Arches. Which all round’about Tab. i ?. 
the Barque, meeting together, run in fo many white Diametral Porti¬ 
ons, or extream (mall Rays, into the Pith. 

13. §. Betwixt thefe white Rays, and next of all to the ftid white 
Arches, (land as many fmall Parcels of Sap-Vejfels, like fo many little 
Half-Ovals. Within each of which, is included a white Parenchyma. 

14. §. On the inner Verge of the Barque, (lands another Sort of 
Sap-Vejfels, in one (lender and entire Ring. And fo far goes the 
Barque. 

15. §. Next within this Ring (land the Aer-Vejjels, in foveral Par¬ 
cels, diametrically oppofite to the faid white Parencbymous Parcels next 
without the Sap-Ring. 

16. $. Laft of all, and more within the Pith, (land the fame kind 
of Sap-Vejfels, as thofe of the Half-Ovals. Both thefe, by fmall lines, 
run one into another 3 thus, on both (ides, hemming in the Aer-Vejfels, 
and (o making altogether, fo many little Pyramids. 

17. LET a Fifth be that of Holyoake. In which, the Curio- 
fity of Nature, is (till more copious: prefenting us, as it is feems, with 
Three forts of Lymphadu&s 3 Of which, two yield a Thin 5 the Third, 
a Thick. Lympha. For being cut, as before, next to the Skin, (lands the 
Barque 3 fomewhat clofe, and, in proportion, Thick. 

18. y. Towards the inner Verge hereof, (land one fort of Sap-Vejfels, 
poftur’d in (hort Rays. Thefo Vejfels yield a Mucilage. And on the 
inner Verge of the Barque, (lands a Thin Ring of other Sap-Vejfels, 
which yield a thinner Liquor. Tab. 18. 

19. $. Next within the Barque (land the Aer-Vejfels, poftur’d like- 
wife in (hort Rays, diametrically oppofite to thofe in the Barque. In 
every Ray, there are about twelve or fixteen Vejfels. 

20. $. Laftly, and more within the Pith, there (land other Sap- 
V?ffels, all in very Thin or Slender Arched-Lines 5 thus hemming in the 
ral Parcels of Aer-Vejfels. 

21. $. FOR. a Sixth, I will take that of Wild Cucumer: Where¬ 
in is alio found a Mucilaginous Lympha. For firft of all, next to the 
skin, there is a Ring of Sap-Vejjels. Which Ring is alfo radiated, the 
Rays, all poynting towards, and mod of them terminating on, the 
Skin. t r q 

22. §. Next of all, there is a thick, and fimple Pqrenchymons Ring. a ' 16° 
On the inner Verge whereof, there are other Sap-Vejfels (landing in' 
Parcels, alfo in a Ring. So far goes the Barque. 

23. $. Next within, (land the Aer-Vejfels, in as many Parcels, con¬ 
tiguous to thofo of the Sap-Vejfels aforefaid. To which likewifo are 
adjoyned as many more Parcels of Sap-Vejfels within the Pith, oppofite 
to the (aid Sap-Vejfels within the Barque. 

24. $. FOR. a Seventh, we may, choofe that of Scorzonera. In 
which, the Vejfels are both Lymphsdubds, and Lactiferous. All of them, 
with the Aer-Vejfels, in a radiated pofture. For firft next the outer 
Edg of the Barque, (land the Latfiferous, in little Specks. Next to Tab. 18, 
thefo, on the inner Edg of the Barque, (land the Lymph&dutfs, in the 
(ame form. 

U 25. 
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Tab. 18. 

Tab. 18. 
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Book III 

2, i Hereunto adjacent, on the outer Edg of the Pith, ftand the 
Aer-Vetjels, fome in Speck?, and feme in extream ihort Lines-, hardly 

diftinguilhed, without a very nice Infpeftion. 
26.%. Within Thefe,, are placed other Lympbtdutts, oppohte to 

thofe in the Barque. And within thefe Lymphadutfs, ftill in the fame 

radiated Line, run more of the Milk-Veffels 
27 / AN EIGHTH, may be that of Furdockb Wherein firft, 

there are a Sort of Lymph<edu3s, which ftand in Arched Parcels, round 

the Trunk, adjacent to the Skin. 
28. $. Within thefe, about the middle of the Barque, run the 

Milk-Ve/jels, in the form offmall round Speck*. 
2g < Next to thefe on the inner Edg of the Barque are placed 

other LymphtduUs. Which, together with more of the fame in the 
pith and the Aer-Veffils betwixt them, ftand all m Radiated Lines, of 
feveral Lengths, and all (harpning towards the Centre. . 

20 $ LET the Ninth, be that of Endive: In which there lsal- 
fomu'ch curious Work. Next to the Skfi, thereis firft a thick and 
fimple Parenchyma. Then there is a kind oWndulated Ring of Milk, 

re/Tels Within which ftand a Sort of Lymph<edutls, in feveral Parcels-, 

fome, in Arched Half-Ovals 5 others, in ftiort (lender Rays. Betwixt 

thefe Parcels, many of the MUkVeMs hkewife ftand 
21 6 Next there is an undulated Ring of other Lymphtdu&s, par- 

tine as in tnobetwixt the and the Pith. Within which, 
are the Aer-Veffds. And within Thefe, more Sap-VefliU. Both of them, 
in fmall Specks, anfwerable, or oppofitetothe Swin xheBarque. 

22. 6. I SHALL give alfo one or two Examples otlrees, or Ar- 

borefeent Plants the Vine and Common Sumach. In a Slice of the for¬ 
mer cut tranfverfly, next the Skin, there is a Thin Barque. In the in¬ 
ner part whereof, adjacent to the Wood, ftand the Lymph^duUs in fe¬ 
veral Half Oval Parcels, oppofite to fo many Radiated Pieces of the 

W°°f i The Wood is divided into the faid Pieces, by as many Fa- 

rJchymmi inferred from the Baryte, and fo continuous there- 

W1U ^ Within thefe Radiated Pieces of mod, ftand tht Aer-Vef- 

fels ^thelargeft of which, efpecially if held up againft the light, are 

plainly vifible to the bare Eye. D.. . . 
2? 5^ Within the hollow of the Wood, ftands the Pith 3 in the 

young Growths always large. In the utmoft Verge whereof, adjacent 
to the Wood, ftand a few more Sap-Vejfels of the fame Sort with thofe 

10 26 A like Slice of Common Sumach, contiguous to the hairy 
Skin ' there is a Ring of Lymph<edu£ts. Next to this a Simple Paren¬ 
chyma. Then feveral Arched Parcels of Lymph&ducir. Within thefe, a 
Ring of MilkyVeJfels. And then a Ring of other Lymph<edu£fs. Thus 

faI37? Within the Barque, ftands the Wood, divided into feveral 
Portions' by the Diametral Infertions divided from the Barque. In 
the Body of the Wood, ftand the Aer-Fejfels, very much fmaller than in 

the Vine. 

38. f. 
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38. £. The hollow of the Wood is filled up with the Pith. In 
the Circumference of which, (lands a Ring of LymphadSus, of the 
fame fort with thofe next to the Wood without. 

39. $. All the Parts of thefe Trunks, may, as I have now de~ 
fcribed them,be obferved without a Micro{cope : excepting the Bladders 

and number of Aer-Vejfels. Yet Three things are hereunto needfary 5 

viz. a good Eye, a clear Light, and a Rafor, or very keen Knife, 

wherewith to cut them with a (mooth furface, and (o, as not to Dido- 
cate the Parts. 

40. UPON Infpeffion alfo by the length, there are fome parti¬ 
culars, common, more or Ids, to mob Plants, yet better obfervable in 
(bme, than in others. As firft, the Reticulation of the Vejfels, (formerly 
defcribed ) not only in the Wood, but in the Barque: which is evident T , 

in a young Branch ofCorin, upon the very Surface thereof, when fome la ‘l^' 

of the Vejfels begin to be caft off into the Skin. And fo, by dripping 
off the Skiff-, upon the Surface of the Wood. 

41. §. In cutting by the length, as well as tranfverdy, the young 
Fibres, which grow within the Wood in the Edg of the Pith, are alfo 
{een. As likewise the manner of the Derivation of the Parts of the Bud 

from the Branch or Stalk? as in Sonchus. There are alfo many Va¬ 
rieties in the Pith, fuch as thofe hereafter mentioned (a) which fall un- 00 Ohap.4. 
der obferVation only in cutting by the length. 

CHAP. II, 

Of the Barque, as it appears through a good Microfcope, 

NOW proceed to a more particular Defcriprion of 
(everal Trunks and Branches, as they appear through 
good Glajfes. 

1. §. Now the or Branch of every Tree, 
hath Three General Parts to be deferibed } fc. the 
Barque, the Wood, and the Pith. That likewile of 
every Herbaceous Plant, hath either the lame Three 

Parts 3 or elfe Three Parts Analogous 3 fc. the Cortical, the Lignons, 

and the Pithy Parts. 
2. £. The Barque confideth of two Parts, fc. the outmod or S^ff, 

and the Main Body. The skjn is generally compofed, in part, of very 
fmall Veficles or Bladders, cluderd together. That is, originally it is 
fo} but as the Plant grows, the Skiff dries, and the (aid Bladders, do 
very much fhrink up and difappear. 

3. £. Amongd tjide Bladders of the Skjn, there are ufually inter¬ 
mixed a fort of Lignous Fibres, or Vejfels, which run through the length Tab. 20.' 
of the skiff } as in Mallow, Nettle, Borage, Thifle,znd mod Herbs. Which 
is argued not only from the Toughnefs of the skin by means of the faid 
Vejfels 3 but in fome Plants,may be plainly (eeh, as in Teafe. In which, 
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the feveral Fibres, which run by the length of the Stalky, are alfo con- 
joyned by other fmaller ones, which ftand tranfverfly. 

4. Whether they are Aer-Vejfels, or Sap-Veffels, is dubious. For, 
on the one hand, becaule they emit no Sap, or bleed not,and alfo ftand 
adjacent to the Aerj ’tis probable that they are Aer-Vejfels. On the 
other hand, they may be Sap-Vejfels 3 notwithftanding that they bleed 

not: Becaufe the non-emiffion of Sap is not an infallible and concluding 
argument of an Aer-Vejjel. For there are fome Plants which bleed not. 
Which yet are furniftied with Sap-VeJJels, as certainly as any others 

(*) B. 2. which bleed, (a) „ 
5. §. The Skin of the Trunks is (ometimes vifibly porous. But no 

where more, than in the better fort of walking Canes 3 where the 
Pores are fo big, as to be vifible even to the naked Eye: like to thofe, 
which are obfervable in feveral parts of the Ball of the Hand, and up¬ 
on the ends of the Fingers and Toes. 

6. $. THE Main Body of the Barque confifteth likewife of two 
Parts, fc. Parenchyma, and Vejfels. The Parenchyma is made up of an 
innumerable company of fmall Bladders clutter’d together. Differing 

Tab. 22.& in nothing from thofe aforelaid in the Skin 3 laving, that they are much 

Sequent, larger 3 and generally rounder. 
7. f . This Parenchyma of the Barque is the fame, as to its Sub- 

fiance, both in the Root and Trunk. Yet as to the Texture of its Parts, 

in the one, and in the other, there is This obfervable difference, viz. 
That in the Barque of the Root, cut tranfverfly, the faid Parenchyma 

(as hath been (hew’d ) is ufually, more or lefs, difpofed into Diametral 

Tab 780 Rays 5 running through the Barque, after the fame manner, as do the 
the Hour-Lines through the Margin of the Dial-plate of a Clock. Qt 

Watch: as in Marfh-Mallow, Lovage, Melilot, and others. Whereas 
here in the Barque of the Trunk., th6 faid Parenchyma is rarely thus 
difpofed into Dimetral Rays : Nor when it is, are thofe Rays continued 
to the Circumference of the Barque 3 as in the Barque of the Root they 

. frequently are. So in Rhus or Sumach, although part of the Paren- 
Tab.31,34, cf^a be difpos’d into Diametral Rays : yet are thofe Rays extended 

not half way through the Barque. So alfo in Fig-tree, Worm-wood, 

phi file, and others. What is further obfervable in the Texture of the 
Parenchyma, I (hall (hew in the defcription of the Pith. 

8. §. THE VejJels of the Barque, are, as I (hall alfo (hew, diver- 
fifyed many ways. But there are fome Things, wherein, in all Sorts 
of Plants, they agree. Firfi, in (landing, mod numeroufly, in or near, 
the inner Margin of the Barque. Secondly, in being always, and only 
Sap- Vejfels. I have viewed (o many, that at lead, I can fecurely affirm 
thus much, That iftherebeany Heteroclital Plants, wherein they are 
found otherwife, there is not One, in Five Hundred. Thirdly, in be¬ 
ing always Conjugated or Braced together in the form of Net-work. Al¬ 
though the Number and Diftances of the Braces, are very different: as 
I have already (hewed in the Anatomy of Roots. 

9. §. THE Properties, whereby the faid Vejfels of the Barque are 
fpecificated and diftinguiftied one from another^ both in the fame 
Plant, and in the (everal Species of Plants, are very many. Which 
Properties, are not Accidental, but fuch as (hew the Conftant and 
Univerfal Defign of Nature. All which (hall be demonftrated by the 
Defcription of feveral Quarters of the Slices, of (o many Kinds of 

Branches 

Tab. 22. 

& Seq. 

&c. 

Chap. 3. 
Tab. 6. 



✓ 

Book III. of Trunty. 109 

Branches, cut Tranfverfly : and by the feveral figures which reprefent 
them. 

10. §. FIRST then, for the Eleven firft Quarters, the Vejfels of j. , . 
the 'Barque are only of Two Kinds. And thefe, in the firft Eight, feem f ' 

to be Roriferous (defcribed alio in the Anatomy of Roots) (a) and p f. 
thofe which are common to moft, ifnottoall Plants, fc. the Lymph#- £ J / * 
du&s. Yet in all the Eight, they are, in refpeft both of their Propor-C° 

and PoJit ion, very different. So in Histe/ and AJh they are but 
few. In Holly and Barberry more. In Apple, Pear, iV///?/, £/«/, ftill 
more numerous. And of thofe three Fruits, in an or Plum, 

more than in a 
11. tf. Again, as their Proportion, fo likewife their Pofition is di¬ 

vers. For in Holly, the Lymph#dutfs or inner Vejfels next to the Wood, 
ftand in Yet fo numerous and clofe together, as to make one tab. 22, 
Entire Ring. In Hazel, they ftand more in Oblong Parcels. In Bar- 23, 24. 
/>erry, they ftand likewife in Parcels, but they are fo many Half-Ovals, 

The utmoft Vejfels or Roriferous of all Three, make a Ring. 

12. $' Again, in Apple, Pear, and Plum, the Lymph#ducls are Ra¬ 

diated. The Roriferous are neither Radiated, nor make an entire Ring 3 0 ^ 
but ftand in Pcripherial Parcels. Much after the fame manner, they 2g ’ 
alfo ftand in Elm. In Aft], the Vejfels make Two Rings 3 but neither j'fy 

of them Radiated: the inmoft Ring or Lymphredu&s, confifting of Ar¬ 
ched Parcels, and the utmoft or Roriferous Vejfels, of Round ones. 
And whereas in all the foregoing, the Lymph<eduffs are ftill contiguous 
to the Wood 3 and the Roriferous more or lefs, diftant from the Skin: 
here, on the contrary, the former are diftant from the Wood, and the 
latter contiguous to the skin. 

13. §. And that thefe Vejfels in each Barque of the faid Eight Bran¬ 

ches,are of Two diftinft Kinds,feems evident,as from fome other reafbns, 
fo from hence 3 In that their Portions are altogether Heterogeneous: 
Yet in both Conftant, Regular and Uniform. I fay, there feems to be 
no Reafon , why the felf fame Kind or Species of Vejfels, Ihould have 
a different, yea a contrary Pofition in one and the fame Plant $ and that 
Contrariety, not Accidental, but Regular and Confant. 

14. FOR the Three next Quarters fc. the Ninth, Tenth and . 
Eleventh, the Vejfels of the Barque are alfo different in Number, Pofition,la * 
Size and Kind. In Pine, which is the Eleventh, they are fewer. In 31? 32> 

Walnut the Ninth, more. In Fig, the Tenth, moft numerous. 
15. So for their Pofition. In Pine, the inmoft make a Radiated 

Ring. The utmoft ftand ttragling up and down, without any certain 
order. In Wallnut the inmoft make alfo a Radiated Ring 3 The ut¬ 
moft make a Double Ring 3 not Radiated, but of Round Parcels. 

In Fig, the inmoft make alfo a Radiated Ring. But the utmoft make 
a Double and fometimes treble Ring, not of Radiated, nor Round, but 
Arched Parcels. 

16. §. Thirdly, they are alfo different in Kind. Thofe, I think, 
of the two former, Wallnut and Fig, are thus different: thofe certain¬ 
ly, of the Fig, are fo 3 being Lymph<edu£Is and LaCteals. The Lympha- 

duels make the inmoft Radiated Ring. The outmoft which make the 
other Rings in Arched Parcels, are theLaffifers. 

17. §. That they are diftinft Kinds of Vejfels, is evident for two 
Reafons. Firft, from their Pofition in the Barque 3 which is altoge¬ 

ther 
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ther different, as hSPth been faid. Secondly, from the moft apparent 
Diverffty of the Liquors or Saps, which they contain, and which, upon 
cutting the Branch tranfverfly, do diftinftly Bleed from them. Which 
is one way, whereby we do diftinguifh the Vejfels of Animals themfelves. 
As in the Liver, it were hard to fay, which is a Blood-Vejfel, and which 
is a Bile-Vefjel\ where they are very fmall, if it were not for the Con¬ 

tents of them both. 
18. £. Thofe inth t Barque of Pine, are likewife of Two Kinds. 

Theinmoftare Lymph#du&s, as in the two former. The utmoft are 
not MilLVeffiK but Gum-Veffels, or Refiniferous 5 which ftand ftrag- 
ling, and fingly, about the midleof the Barque. Outof thefe VeJJels 

all the clear Turpentine, that drops from the Tree, doth iffue. 
19. §. Few, but very great. So that befides the difference of their 

Number and Poftion, and of the Liquors which they contain,and Bleed 5 
there is yet a Fourth, and that is, their Size. Moft of thefe Turpen¬ 

tine Vejfels, being of fo wide a bore, as to be apparent to the naked Eye: 
and, through a good Glafs, above \d of an Inch in Diametre. 
Whereas that of the Lymph#duCts, can hardly be difcoveredby the beft 

Microfcope. 
20. 5f. The fame Turpentine Vejfels of Pine, are likewife remarka¬ 

bly bigger, not only than the Lymph#du&s, but many times, than the 
MilkTeflels themfelves: as thofe of the Fig, which, in comparifon, are 
exceeding fmall 5 every Arch, not being a fwgle Vejjel, but a Parcel or 
Clufier of Vejfels 5 Whereas one (ingle Gum-Vejjel in Pine, is fometimes 
as big as two whole Arched Clufters, that is, a9 fome Scores of the MilkL 
Vejfels in a Fig-tree. And the faid Gum-Pefjels of Pine, being compared 
with the Lymphtfdu&s of the fame Tree, one Gum-Vejfel, by a mode¬ 
rate eftimate, may be reckoned three or four hundred times voider than 
a Lymphadutt. The like prodigious difference may be obferved in the 
Size of the feveral Kinds of Vejfels of many other Plants. 

21. THE Three next Quarters of Branches, are of Oak^, Com¬ 

mon Sumach, and Common Wormwood. In the Barque-Veffels whereof 
there isobfervable fome farther Variety. For in all or in moft of the 
above named, there are only Two Kinds of Vejjels in the Barque. But 
in Each of thefe, there are, at leaft, Three Kinds. 

22. $. And firft, in that of Oal^ there are Lymph<edutfs, Rorife- 

rous, and a Sort of Refiniferous. The inmoft or Lymphtdutfs, make a 
Radiated Ring, contiguous to the Wood. The utmoft or the Rorife- 

rous make alfo a Ring, but not Radiated. Thofe which are a fort of 
Rofin-VeJJels, ftand in Round Parcels $ the greater Parcels betwixt the 
Two Rings of Roriferous and Lymphceduffs 5 and the leffer, betwixt 
the Roriferous and the Skin. 

23. #. That thefe laft are different Vejfels from both the other,feems 
evident, from the difference of their Pojition, as aforefaid. And that 
they are a fort of Refiniferous, is argued from hence 3 In that, not 
only Galls are very fuff of Rofin, but that the Barque of Oak; it feIf is 
alfo fomewhat Ref nous. For the conveyance of whofe Ref nous parts, it 
is moft unlikely that any other Vejfels fhould fubferve, but a peculiar 
Kind $ which may therefore be properly called Refiniferous. 

24. §. The next is a Branch of Common Sumach. In the Barque 

whereof, there are likewife Three Kinds of Vejfels. Firft of all, there 
is a thick Radiated Ring of Lymph#ducts 3 (landing on the inner Mar¬ 

gin 
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gin of the Barque, contiguous with the Wood. Thefe VeJJels exhibit 
their Lymph a very apparently. A fecond kind of Veffels, fc. Roriferous, 
are fituate towards the outer Margin of the Barque, and are compofed 
into diftinft Arched Parcels, all (landing in a Ring. 

25. y. Betwixt thefe Two Kinds (land the Alill^VeJJels. Every 
Tingle MilkVeffel being empaled or hemmed in with an Arch of Rorife- 

The MilkVejJels are extraordinary large, almoft as the Gum- YOtiS• * UV. --- w -j ^ j 

VeJJels of Pine $ To as diftin&ly to be obferved without a Microfcope 5 
after they are evacuated of their Milk., and without difficulty will 
admit a Virginal Wyer 5 being two or three hundred times as big as a 
Lymph&dutt. Befides thefe Three forts of Veffels, there is alfo a Ring, 
adjacent to the SJin which Teems to be another Tort of Roriferous. 

26. $. The La(l, is a Branch of Common Wormwood. In thei<?^35» 
Barque whereof, there are likewife Three Kinds of VeJJels. Firft of 
all, there is a thin Radiated Ring of Lymphtfduffs, contiguous with the 
Wood or on the inner Margin of the Barque. Yet the Ring is not en¬ 
tire, but made up of feveral Parcels * which are intercepted by as ma¬ 
ny Parenchymous inferted into the Pith. 

27. §. A Second Sort of VeJJels, which Teem to be Roriferous, are 
fituate about the middle of the Barque: and are compofed into Arched 
Parcels, which likewife (land all even in a Ring. 

28 6 Beyond thefe Arches, and towards the outer Margin 01 the 
Barque, (land a Third Sort of Veffels. Different from the Milk-Vef 
fels in Sumach, both as to their Situation, Size and Content. For m 
Sumach, the Milk: Veffels (land within the Arched Lymph<edutts -.whereas 
thefe in Wormwood, (land without them. Likewife, being the VeJJels 
of an Herb, they are far lefs $ ft; about the compafs or width of a (mall 
Wheat-Straw. Their Content, is not a Milk, but a liquid, mod Oleous 
and vifcid Gum. Or which, for its pleafant Flavour may be ca led an 
AromaticK Balfom. For it perfectly giveth whatever is in the Smell 
and Tafte of Wormwood : being the Efence of the whole Plant, which ^ 
nature treafureth up in thefe Veffels. So that they are, m all refpetfs, 
analogous to the Turpentine Veffels in Pine. There are divers other 
Herbs and Trees, which in the like Veffels, contain a Turpentine, or ra¬ 
ther Aromatical Balfom 5 as Angelica, Helenium and others 5 the/#'* 
being To very large, that they may be ealily traced with a knife, in cut¬ 

ting by the length of a Branch or Saltk: • r *r-. . 
29 § Whether in Tome Plants, there are not more Sorts of VeJ- 

Cels, in the Barque, than have been now mentioned, I cannot lay: 
Though we have not much reaTon to doubt of it. Becaufe we fee, 
there is fo great variety in the Vifcera of Animals. For what the 
Vtfcera are in Animals h the Veffels themfelves are in Plants. 

20. CONCERNING the Form and Texture of the Lymphedutts, 

there are Tome things, which though they are^beft obferve.* ,n 
Wood, yet in regard I am now deferring the faid Veffels I dial 1 here 
therefore add. I have already faid, and (hewed, in the former Books 
That the Lignous and Towy Parts of all Plants, are Tubulary. And 
that the Lympha is conveyed, by the length of a Plant, throug an in¬ 

numerable company of fmall Tubes or Vtpes. 
21 6 The Queflion may be yet further put.- If the Towy l arts of 

the Barque are made of Tubes, What are thefe r^y themfdves made 
up of? / anfwer. That thefe Tubes or Lymphtdutfs, 

% 
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themlelves Organical 3 but their very Sides alio, leem to be compoled 
of other Tarts, which are Organical, fc. of Lignous or Towy Fibres. 
Which Fibres , ftanding clofe or contiguous in a round Figure, they 
make one Tubulary Body, which I call the Lymphaduff of a Plant. And 
it is probable, That thefe Fibres themlelves, are alfo Tubulary. That 
is, that a Lymphceduff, is? a fmall Tube, made up or compofed of 
other, yet much fmaller Tubes, fet round together in a Cylindricl{ Fi¬ 
gure. As if we (hould imagine a company of Straws, which are lb 
many (mall Pipes, to be joyned and fet round together, lb as to make 
another greater Pipe, anfwerable to a hollow Cane, The Cane, I lay, 
is as the LymphdduB 3 and the Straws are as the Fibres whereof it is 
compoled. By which alio appears, the admirable fmallnefs of thele 
Fibres. For there are lome Lymph<eduCts, which may be reckoned fifty 
times fmaller than a Horfe-Hair. Allowing therefore but Twenty of 
the aforefaid Fibres to make a Thred lo big as one Lymphdduft 3 then 
one of the faid Fibres, muft be a Thoufand times fmaller than a Horfe- 
Hair. That thele Fibres, whereof the Lyn/phddu&s are made, are 
themlelves made up of other Fibres, is not altogether improbable. 

32. §. Thele Fibres, although parallel 5 yet are they not coalefcent, 
but only contiguous 3 being contained together in a Tubulary Figure, 
by the Weftage of the Cortical Fibres, as in Chapter the Fourth will 
better be underftood. 

33. §. The firft notice I took of the Compofition and Texture of 
thele Vejfels^ lo far as the belt Glajfes yet known, will admit 3 was in 
a very white and clear piece of Afh-wood torn, with fome care, by the 
length of the Tree, and obje&ed to a proper Light. They leem alio 
lometimes dilcernable in fome other clear Woods, as in very white Fir, 
&c. And having formerly demonftrated, that the Lignous Part of a 
Plant, is annually made or augmented out of the inner part of the 
Barque, wherein the Lymph£du&s always ftand: we may realbnably 
fuppofe the fame Lyntphaduffs to have the like Conformation in the 
Barque, as in the Wood. 

34. And I am the rather induced to believe, that I am not mift 
taken in this Defcription, upon thele two Confiderations. Firjl, that 
herein the Analogy betwixt the Vejfels of an Animal and a Plant, is the 
more clear and proper. For as the Sanguineous Vejfels in an Animal 
are compoled of a number of Fibres, fet round, in a Tubulary Figure, 
together : lo are thele Lymph<edu&s of a Plant. Secondly, in that here¬ 
in, there is a more genuine refpondence betwixt thefe, and the other 
Vejfels of a Plant it lelf 3 fc, the Aer-Vejjels 3 which are made up of a 
certain number of Round Fibres, ftanding collaterally, or fide to fide 
as I have already oblerved in the Anatomy of Roots. So that it is the 
lels ftrange, that the Lymph<edu£ts {hould be made up of Fibres, fince 
the Aer-Vejfels are eviden tly lo made. Only with this difference, that 
whereas in the Aer-Vejfels, the Fibres are poftured or continued Spi¬ 
rally : here, in the Lymphaduffs, they ftand and are continued only 
in jlraight Lines. 

35-§. THE STRUCTURE of the La&iferous and Gum-Vejfels, which 
have a very ample Bore, is more apparent. And, by the beft Glajfcs 
I have yet uled, they leem to be made, chiefly, by the Conftipation 
of the Bladders of the Barque. Thatis to lay, That they are fo many 

Chanels, 

V 
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Chanels, not made or bounded by any walls or Tides proper to them- 
felves, as a guil thruft into a Cork, and as the Aer-Vejfels are in the 
Wood: but only by the Bladders of the Parenchyma 3 which are To 
poftured and crouded up together, as to leave certain Cilyndrick Spa¬ 
ces, which are continued by the length of the Barque. 

96. One difference betwixt the Vejjels or Chanels now deferib d, 
and the Tubulary Hollows and other Apertures in the Pith, is this 3 
That thefe never exift originally with the Pith 3 but are To many Rap* 
tures fupervening to it in its Growth. Caufed, partly, by the Stretch or 
Tenter it fuffers from the Dilatation of the Wood: (a) and partly, the B. 1. c. 

drying, and fo the Shrinking up of its Bladders, and of the Fibres $.22,& 
whereof they are compofed. Whereas the laid Vejjels in the Barque, 
are many of them originally formed therewith. And thofe which are 
poft-nate, not made by any Rupture, but only fuch a Difpofition of 
the Parenchymous Fibres, and Conftipation of the Bladders, as is there¬ 

unto convenient. 
97. In paring the Barque of a Branch of Pine, oumach, occ. they 

appear, neither parallel, nor any where Inofculated: but run, with 
fome little obliquities, diftinft one from another, through the length 
of the Branch: and io, we may believe, through the length of the 

Tree. 

CHAP. Ill 

Of the WOOD. 

H E next general Part of a Branch, is the Wood 3 
which lyeth betwixt the Barque and the Pith. 
And this likewife evermore confifteth of Two 
General Parts, fc. of a Parenchymous Fart, and 
that more properly called Lignous. The Pa- 
renchymous Part of the Wood, though much di- 
verfifyed, yet in the Trunks of all Trees what- 
foever,hath this property, To be difpofed into 

___ many Rays, or Diametral Tnfertions, running be 

twixt fo many Lignous Portions, from the Barque to the Pith: as in 

any of the Quarters here before us may appear. 
2. tf. BuTthefe Infertiom are much diverfifyed, according to the 

feveral Sorts of Plants. So in Barberry, AJh, Pine, Worm-wood, they Tab. 22, 

are lefs numerous. In Elm, Wallnut Fig, Sumach, they^ ™re* to 35- 
And in Holly, Pear, Plum, Apple, Oak , Hazel, are moft numerous. 

2 6 The fame Infertions, in Barberry, Wormwood and fome in 
Oah are very Thick. In tine. Tig, AJh, of a middle Size. In Pear, 

Hotly, andmoftof them in Oak, are exceedingSma l Again in Jfo* 
ken), E Im, Afi, Sumach, Fig, they are of.an Equal sru. In,ftf. 
Hazel, Tear, el™, Oak , they are very Unequal: fome ■°f thofe: n 
Holly, being Four or Five times thicker than the reft, in Plum, S | 

or Seven times 3 and in 0^4* Ten times at lea ^ ^ ^ 
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4. In fome Plant*, they are Equidiftant; in others, not: in 
fome, the Great ones are Equidiftant ; in others, the LefTer ; in others, 
both 5 in fome, neither. Which Varieties are not accidental ; butcon- 
ftant to the Species in which they are foverally found. 

5. jg They are not always vifibly continued from the Circumfe¬ 
rence to the Centre of the Wood: but in fome Branches, as of Sumach ; 
and in moft Trunks of many years growth, declining, in fome places, 
under or over, from a Level, are thereby, upon a Tranlverfe Se&ion, 
in part cut away. 

6. §. They have yet one more Diverfity, which is, That in di¬ 
vers of the aforefaid Branches, they run not only through the Wood; 
but alfo (hoot out beyond it, into fome Part of the Barque, as in 
Elm, Sumach, Wormwood, &c. Whereas in Vine, and fome of the 
reft they either keep not diftinft from the other parts of the Parenchy¬ 
ma of the Barque ; or are fo fmall, as not to be diftinguilhed there 
form. 

v 7. $. The Texture likewifo of thefe Injertions is fomewhat various. 
For in Wormwood, and moft Herbs, they are manifeftly compofed of 
fmall Bladders : differing in nothing from thofo of the Barque or Pith, 
faving, in their being much lels. Yet in Herbs, they are much larger 
than they are in Trees. And in many Trees, as Apple, Pear, Plum, Pine, 
&c. they are either quite loft, or fo Iqueezed and preffed together 
by the hard Wood ftanding on both fides, as to be almoft undifoernable. 

8. So that although the Parenchyma of the Barque or Pith, and 
the Injertions in the Wood,areofthe fame SpecifoJJNature or Subftance: 
yet there is this difference betwixt them 3 That the Fibres of the for¬ 
mer, are fo Netted together,* as to leave leveral round Vacuities; or 
to make a great many little Bladders, whereas, in the latter, they are 
ufually fo far crowded up, as to run ('as when a Net is ftretched out ) 
like a Skyin of Parallel Threds, 

9. Ofthefe Infertions in the Wood, it is futher ob!ervable,That 
they do not only run betwixt the Lignous Portions ; but that many of 
their Fibres are like wife all along diftributed to the foveral Fibres, of 
which the Lignous Portions conhft,and are interwoven with them; both 
together thus making a piece of Linfy-Woolfy Wortor like many other 
Manufactures in which the Warp and the Woof are of different Sorts 
of Stuff: as in the end of the Fourth Chapter is further explained. 

10. §. THE WOOD is likewifo compounded of Two Sorts of 
Bodies ; That which is ftri&ly Woody ; and the Aer-Veffels mixed here¬ 
with. The true Wood is nothing elfo but a mals of antiquated Lym- 
phaduffs, viz. thofe which were originally placed on the inner Mar¬ 
gin of the Barque. For in that place, there grows, every year, a new 
Ring of Lymphs duffs. Which lofing its original foftnefs by degrees, 
at the latter end of the year, is turned into a dry and hard Ring of 
perfect Wood. 

11. 5^. So that every year, the Barque of a Tree is divided into 
Two Parts, and diftributed two contrary ways. The outer Part falleth 
off towards the Skin ; and at length becomes the Skin it felf. In like 
manner, as hath been obferved of the Skin of the Root. Or as the Cu~ 
ticula in Animals, is but the effiorefoence of the Cutis. I fay, that the 
elder skin of a Tree, is not originally made a slfn ; but was once, 

* fome of the midle part of the Barque it lelf^ which is annually caft off, 

and 
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and dryed into a Skin: even as the very skin of an Adder, upon the 
gradual generation of a new one underneath, in time,becomes a slough„ 
The inmoft portion of the Barque, is annually diftributed and added to 
the Wood : the Parenchymous Fart thereof making a new addition to 
the Infertions within the Wood 5 and the Lymphdduffs a new addition 
to the Lignous pieces betwixt which the Infertions ffcand. So that a 
Ring of Lymphs ducts in the Barque this year, will be a Ring of Wood 
the next 3 and fo another Ring of Lymph£du£ts, and of Wood, fucceffive- 
ly, from year to year. So the Table, for an Apple-Branch, fheweth a Tab 2 k 
quarter of a Slice of a Branch cut tranfverfly, of Three years growth : 2, 1. *2g 
That of Barbery, of Two 5 That of Sumach, of One only 5 That of * * 
Elm, of Five. 

Hereby two things maybe the better noted. Firft, the dif- 12. 
ference betwixt the degrees of the annual growths offeveral Trees: three _ 
years growth in an CM., being as thick as five in an Elm. Secondly, 33* 
the difference betwixt the Annual growths of the fame Tree 5 being 
not of a conftant proportion,but varying in thicknefi, as it Ihould feem, 
according to the feafon of the year: whereby it may appear, what 
feafon, or kind of year, doth mod of all favour, the latitudinal growth, 
or the thickening of any Tree. 

13. The Lymph<edu£fs thus antiquated or turned into Wood, do 
rarely,if ever, Bleed: but only tranfmit a kind of Dewy or Vaporous Sap. 
And fome of them, as in the Heart of fome Trees, it is probable. That 
they tranfmit not any Sap, either in the form of a Liquor, or a Vapour: 
and fo being gradually deprived of their Watery Parts, become the Heart. 

14. £. There is this further variety in the Wood-, reprefented in 
IValnut, Fig and Oak. Thatlome certain parcels hereof, make either 
feveral fmall and white Rings, as in Oa/^j or elfe divers white and crook¬ 
ed Parcels, tranfverfe to the Infertions, as in Wallnut and Fig. For it Tab. 30 
feemeth, that,at leaft,in many Trees fo me portion of all the Kinds of Vef „ j ’ 
fels in the Barque, are not only annually diftributed to the Wood, but 5 5 00 
do likewife therein retain the fame, or fomewhat like Poftion, which 
they originally had in the Barque. So that. as all thofe bigger and dark¬ 
er Portions of the Wood, were originally, the Radiated Lymph<edutfs of 
the Barque: fo the little white Circles, or Parcels of Circles, in the fame 
Wood, were originally another fort of Sap-VeJJels in the Barque, fc. 
thofe which have a circular Pofition therein. 

15. §. In the Branches of Fir, Pine, and others of the fame Kindred, 
there are fome few Turpentine-Vejfels fcattered up and down the Wood‘s Tab. %% 
and reprefented by the larger Black Spots. Which Vejjels are eadem nu- 
mero, the felf fame, which did once appertain to the Barque 5 and do 
even here alfo in the Wood, contain and yield a liquid Turpentine. 
Only, being pinched up by the Wood, they are become much fmaller 
Pipes. 

16. §. THE Aer-Vejfels, with the Infertions, and true Wood, alto¬ 
gether make up That, which is commonly called, The Wood of a Tree. 
The Aer-Vejfels I fo call, not in that they never contain any Liquor 5 
but, becaufe all the principal time of the growth of a Plant, when the 
Vejjels of the Barque are filled with Liquor, thefe are filled only with a 
Vegetable Aer. 

17. In almoft all Plants, not one in fome hundreds excepted, 
this is proper to the Aer-Veffcls 5 To have a much more ample Bon or Ca~' 
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vity than any other in the Wood. In the Wood, I fay $ for in the Barque, 
there are many Sap Vejfels bigger than the biggeft Aer-Vejfels that be. 

18. The Varities hereof are very many3 in refpeft both of their 
Number, Size, and Pofition3 being, as to thefe, the fame, in no two 
Sorts of Plant* whatfoever. Firft in refpeft of their Number. So in 
Hazel, Apple, Pear, they are very numerous 5 but in different degrees: 
and are reprefented in the Figures already referred to, by all the black 
fpots in the Wood. In Holly, Plum, Barberry fomewhat numerous. In 
Oaky AJl), Walnut fewer. In Pine,, and others of that Kindred, very 
few 5 Jc. fewer than in any other kind of Plant. 
’jo. Secondly, in refpeft of their S/'s&e 3 which from the firft or 

greateft, to the leaft, may be computed eafily to about Twenty Degrees. 
Thus, many of thofe in Elm, AJ1), Wallnut. Fig, Oak, are very large. In 
Barberry, Plum, not fo large. In Hazel, Sumach, fmaller. In Holly, 
Tear, of a ftill fmaller Size. So that many of thofe in Elm, or Oaky 
are Twenty times bigger, than thofe in Holly or Fear. 

20. In an ordinary joynted Cane, they are fo wide, that if you 
take one a yard, or a yard and ^ long, and putting one end into a Ba- 
fin of Water, you blow ftrongly at the others your Breath will im¬ 
mediately pafs, through the Aer-Vejfels, the length of the Cane, foasto 
raife up the Water into a great many Bubbles. 

21. And as they have a different Size in divers Kinds of Plants 3 
fo likewife, according to the place where they ftand, in the felf fame. 
So in Holly, Hazel, Apple, their Size is more equal throughout the 
bredth of the Tree. But in Barberry, Elm, Oaky A(h, very different: 
Not fortuitoufly, but always much after the fame manner. For in all 

* the laft named Branches, the Aer-VeJJels that ftand in the inner margin 
of each annual Ring, are all vaftly bigger, than any of thofe that ftand 

in the outer part of the Ring. 
22. i. Thirdly, thefe Aer-Vejfels are alfb different in their Situa¬ 

tion. So in Apple, Wallnut, Fig, they are fpread all abroad in every 
annual Ring 3 not being pofited in any one certain Line. In others, 
they keep more within the compafs of fome Line or Lines 3 either Di¬ 
ametral, or Peripheral. So in Holly they are Radiated, or run in even 
Diametral Lines betwixt the Pith and the Barque. So alfo are fome of 
of them in Hazel3 and fome few in Wallnut. 

23. Whether they ftand Irregularly, or are Radiated, it is to be 
noted, That Nature, for the moft part, fo difpofeth of them, that 
many of them may ftill ftand very near the Infertions. So in Apple, 
(he will rather decline making an even Line 5 or in Holly, will rather 
break that Line into Parcels, than that the Aer-Vejfels (hall ftand re¬ 
mote from the Infertions. To what end this is done, (hall be laid 

hereafter. 
24. #. Again, in AJh, the Aer-Vejfels are none of them Radiated, 

but moft of them ftand in Circles on the inner Margin of every annu¬ 
al Ring. Which Circle is fometimes very thick, as in AJh and Barberry. 
In others but thin, the VeJJels ftanding, for the moft part, fingle 
throughout the Circles 3 as in Elm. Sometimes again, they both make 
a Circle, and are aho fpread abroad 3 as in Pear and Plum. 

25. Thofe likewife which are fpread abroad, are fometimes Re¬ 
gularly pofited. So in Barberry, befides thofe larger, that make the 
Circle, there are other fmaller ones, that ftand, in oblique Lines, 

athwart 
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athwart one another 5 almoft like a Bend, or fometimes, an entire 
or broken Saltyr in an Efcutcheon. In Oak,, they make rather certain Tab. 
Columns, in the pofture of the Pale. And in Elm, they make, as it 28 
were, many crofs Parcels, in the pofture of the Fefs. ’ ^ 

26. $. This great difference in the Size and Pofition of the Aer- 

Vefiels, in the fame individual Plant, is one ground, for which, I think 
it probable, That there are divers Kinds of Aer-Vefiels, as well as of 
Sap-Vefiels. Even as in Animals, there are divers Kinds of Organs for 
Spiration, and the feparation of Aer: Fijlses having their Branchi*3 
Land-Animals their Lungs 5 and thofe in Frogs, <&c. being of a fome- 
what peculiar Kind. 

27. $. THE Form and Texture of thefe Vefiels, and the various 
ways whereby they may be beft obferved, 1 have already defcribed 
and {hewed in my Anatomy of Roots. As to their Form, one thing P. 1.0.4. 

remarqued was this 3 That they are never Ramified, but diftin&ly 
continued from one end of a Plant, fmall or great, to the other: 
as the Nerves are in Animals. A further and eafie proof whereof 
may be made, only by holding up a piece of an ordinary Cane, 

about \ a foot long, cut very fmooth at both ends, againft a full 
light: whereupon, if you keep it in a ftraight Line betwixt the 
Light, and the caft of your Eye, and then look fteadily, you may 
fee quite through it, that is, through the Aer-Vefiels, which run ftraight 
along the Cane from end to end. 

28. As to their Texture 3 whereas* oftentimes, the Aer-Vefiels 

appear to be unroaved in the form of a very fmall Plate, it is to be 
noted. That it is not only of different bredth, in divers Plants, and 
ufually much broader in the Root, than in the Trunky but alfo, that 
in the Trunks, many times, the faid Vefiels are unroaved or refblved, 
not in the form of a Plate, but of a Round-Thred. The Caufes of 
which Diverfity, are principally Three 3 viz. The Weftage of the 
Fibres of which the Aer-Vefiels confift 3 The deference betwixt the 
laid Fibres, or betwixt the Warp and the Woof 3 And the different 
Kinds of Woof. 

29. By the Weftage of the Fibres, it is, That the Vefiels, of¬ 
tentimes, unroave in the form of a Plate. As if we fhould imagine a 
piece of fine narrow Ribband, to be woun’d fpirally, and Edg to Edg, 
round about a Stick 3 and (b, the Stick being drawn out, the Rib¬ 

band to be left in the Figure of a Tube, anfwerable to an Aer-Vefiel. 

For that which, upon the unroaving of the Vefiel, teems to be a Plate, Tab. 39, 
or one (ingle Piece, is, as it were, a Natural Ribband, confifting of 
leveral Pieces, that is, a certain number of Threds or Round*Fibres, 

ftanding parallel, as the Threds do in an Artificial Ribband. And as 
in a Ribband, fo here, the Fibres which make the Warp, and which are 
Spirally continu’d 3 although they run parallel, yet are not coallefcent; 
but conteined together, by other Tranfverfe Fibres in the place of 
a Woof. 

30. j>. And as the faid Fibres are tranfverfly continued, thereby 
making a Warp and Woof: So are they (as in divers woven Manu¬ 

factures _) of very different Bulk 3 thofe of the Former, being much 
bigger, and therefore much ftronger, than thofe of the Latter. By 
which means, as Cloth or Silk, will often Tear one way, and not ano¬ 
ther 3 fo here, while the Warp or thofe Fibres which are Spirally con¬ 

tinued* 
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tinued, are ufually unroaved without breaking 5 thofe fmaller ones, 
by which they are flitched or woven together, eafily tear in funder 

all the way. , - ■ , ri ,r r 
21. And becaufe the Fibres of the Woof, are themfelves alio 01 

different Bulh^ therefore it is, That where they are more fturdy, 
as ufually in the Root , they require a greater quantity of Warp, 
that is, a broader Plate, to overmatch them. Whereas, where they 
are more extream fmall, as in the Trun\ and Leaves, one Thred of the 
Warp, that is, one Spiral Fibre, will be ftrong enough of it felf, and 

fo, fometimes, be fwgly unroavd. _ t _ _ , . . 
22. #. From the extream Tenuity ofthefe Fibres, it is, lhat 

they are very rarely difcern’d, and not without the greateft difficulty. 
As alfo, from their great Tendernefs j whereby not enduring to be 
drawn out,they all break off clofe to the Sides of the Spiral ones. In the 
pith, the like Tranfverfe Fibres are a little more vifible: which firft 
concluded Me to the notice of them here alfo. 

aa, All the Fibres of the Aer-Vejfels, both the Warp and the 
Woof, are of the fame Subftantial Nature with the Pith and the other 
Parenchymous Paris of a Plant. From whence it is, That whereas the 
Fowy Parts of a Plant, whereof all Linen Manufa&ures are made, 
are very Strong and Tough 5 thefe, as is abovefaid, are extream Tender 
and Brittle, like thofe of the Pith and all the Pithy Parts. To which 
therefore, the Aer-Veffels are tobe referr’d. And the Content of both, 

is oftentimes the fame. 
24. From whence, we have a further proof of what I have 

formerly afferted, which is, That in all Plants, there are Two Sub- 
B.i.e. 7. hantially different Parts, and no more than Two, viz. the Pithy, and 
§• 13) 14- xhtTowy 01 Lignons Parts. b 

25. §. From hence alfo we have fome ground to conjecture, That 
fo many of the Aer-Fejfels, at leaft, which are not formed with the 
feed, but poft-nate, are originated from the Parenchymous Parts 5 which 
feem by fome alteration in the Quality, Pofition and Texture of the 
Fibres, to be Transformed into Aer-Veffels,as Caterpillars are into Flies. 
And as the Pith it felf, by the Rupture and Shrinking up of feveral 
Rows of Bladders, doth oftentimes become Tubulary: So is it alfo 
probable, that in the other Parenchymous Parts, one Angle Row or File 
of Bladders evenly and perpendicularly piled 3 may fometimes, by the 

* fhrinking up of their Horizontal Fibres, all regularly breakone into 
another and fe> make one continnedCavity j or a Tube,whofe Diametre is 
the feme with that of the Bladders, wherof it is compofed. All which, 
will appear more probable, and what hath been laid, be yet better 
underlfood, when we come, in the next Chapter, to the Defeription 

of the Pith. 

1 
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CHAP. IV. 

Of the PITH.; 
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H E Third General Part of a Branch is the Pith. 
Which though it have a different name from the Pa¬ 

renchyma in the Barque, and the Infertions in the 
Wood ; yet, as to its Subfiance, it is the very fame 
with them both. Whereof there is a double evi¬ 
dence, fc. their Continuity, and the famenefs of their 
Texture. Their Texture (hall be (hewed prefently. 

As to their Continuity, it is to be noted, That as the shyn is continu¬ 
ous with the Parenchyma of the Barque ; and this Parenchyma likewife, 
with the Infertions in the Wood ; fo thefe Infertions again, running 
through the Wood, are alfo continuous with the Pith. So that the Skin, 
Parenchyma, Infertions, and Pith, are all One entire piece of Work. 5 
being only filled up, in divers manners, with the Vejfels. 

2. y. The Size of the Pith is various, being not the fame in any 
two Branches here reprefented. In Wormwodd, Sumach, Fig, Barbery, Fab. 24, 
’tis very large 5 fc. betwixt 5, and 7 Inches Diametre, as it appears 
through the Microfcope. In Pine, Aft, Holly, Walnut, not fo large; 22, 29, 
from 3 Inches Diameter to 4. In Oa\, Apple, Pear, Hazel, leffer, fcarce 3°> 32- 
from 2, to 3. In Damafcene, not above an Inch and half. And in Elm, 23, 25, 
fcarce an Inch Diameter. Note alfo, that of all Plants, both Herbs, 26, 35. 
and Shrubs, have generally the largeft Piths, in proportion with the 27. 
other Parts of the fame Branch, as in Sumach, Fig, Barbery, is ma- 28. 

nifeft. 
3. y. It is alfo worth the noting. That wheras, in moft Plants, 

the Barque and Wood do both grow thicker every year : the Pith, on 
the contrary, groweth more (lender 5 So that in a Branch of one years 
growth, it is apparently more ample, than in one of two ; and in a 
Branch of two, than in one of three ; and fo on. 

4. y. The Pith, for the moft part, if not always, in the Branch, 
as well as the Root, is furnifhed with a certain number of Sap-Vejfels. 

They are here ufually fo poftur d, as to make a Ring on the Margin 

of the Pith. Where they are more numerous, or large, they are more 
evident ; as in Walnut, Fig, Pine, and others. They are alfo of di- rq~'ay. ^o, 
vers Kinds, anfwerable to thofe in the Barque; as in Wallnut, Lym- ^ ^2. 

pk<edutfs; in Fig, La&eals; in Pine, Reftniferous. 
5. §. The Parenchyma of the Pith is compofed of Bladders. Which 

are the very fame with thofe in the Barque, and oftentimes in the In¬ 

fertions within the Wood. Only thefe in the Pith, are of the largeft 
Size ; thofe in the Barque, of a lefler ; and thofe of the Infertions 

leaft of all: for which reafon they are lefs obvious than in the Pith. 
' 6. y. The Bladders of the Pith, though always comparatively 

Great; yet are of very different Sizes. Being eafily diftinguifhed, even ygab. 24,- 
as to their Horizontal Area, to Twenty Degrees. Thofe of Fig, Bar- 

berry, and fome others, are fomewhat large. And of many Herbs, as 
of 

O 
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of Thiftle, Borage, and others, three times as big again 5 appearing in 
the Microfcope, like to the largeft Cells of an Bony-comb. Thofe of 
plum, Worm-wood, Sumach, Ids. Of Elm, Apple, Pear, leffer. Of 

Tab. 32. ft0Uy ancJ 0^4, ftill lefi. So that the Bladders of the Pith in Borage 

or Common Thiftle, are of that Size, as to contain, within the com- 
pafs onlv of their Horizontal Area, about twenty Bladders of the Pith 

of Oak," Wherefore one whole Bladder in Thiftle, is, at leaft an hun¬ 
dred times bigger, than another in Oak 

7. §. Of the Size of thefe Bladders of the Pith, Stis alfo to be no¬ 
ted' That it doth not at all follow the Size of the Pith it felf 3 but is 
ftill varied, according as Nature defigneth the Pith for various ufe. 
Thus, whereas the Pith of Sumach, is Larger than that of Barberry 3 
it might be thought, that the Bladders, whereof it is compofed, 
Ihould be likewife Larger: Yet are they Three times as Small again in 
Sumach, as they are in Barberry. So the Pith of Plum, is far Lefs,than 
that of Pearj yet the Bladders of the former are Four or Five times 
as big, as thofe of the latter. So the Pith of Hazel is almoft Three 
times as Little again, as that of Holly 3 yet the Bladders in Hazel, are 
Ten times bigger, than in Holly. 

8. §. The Shape of the Bladders hath alfo fome Variety. For al¬ 
though, for the ffloft part, they are more round 5 yet oftentimes they 
are angular : as in Reed-grafs, a Water-plant 3 where they are Cubical 3 
and in Borage, ThiUle, arfd many others, where they are pentangular, 

fexangular and feptangular. 
9. Of the Texture of the Bladders, ’tis alfo to be noted, that 

many times, the Sides of the greater Bladders are compofed of leffer 3 
as is often feen in thofe of Borage, Bulrujh, and fome other Plants. In 
the fame manner, as the Sap-VeJJels, are but greater Fibres made up of 

leffer. 
10. $. The Pith, though always originally compofed of Bladders, 

and fo One Entire Piece 3 yet in procefs, as the Plant grows up, it hath 
divers openings or Ruptures made in it n oftentimes very regularly, and 
always for good ufe,and with conftancy obferved in the fame Species of 
Plants. In sharp-poynted Dock, many of the Poresare confiderably pro¬ 
longed by the length, like fmall Pipes. In Walnut it fhrinketh up ipto 
tranfverfe Filmes or Membranes 3 as likewfe fometimes in Spanijh-Brdom. 

Sometimes the Pith is hollow or Tubulary : either throughot the Trunk,, 

as in Thiftle, Endive, Scorzonera, Marfto-Mallow : or fo, as to remain 
entire at every joynt 3 as in Sonchus, Nettle, Teafte 3 in which it is di¬ 
vided as it were into feveral Stories : and divers other ways. 

11. §. I SHALL conclude this difcourfe with a further illuftrati- 
on of the Texture of the Pith, and of the whole Plant, as confequent 
thereupon. I fay therefore, (and have given fome account hereof in 
the Anatomy of Roots) That as the Veffels of a Plant, fc. the Aer-Vejjels 

and the Lymph<edu&s are made up of Fibres 3 according to what I 
have in this Difcourfe above faid 5 fo the Pith of a Plant, or the Blad¬ 

ders whereof the Pith confifts are likewife made up of Fibres. Which 
is true alfo of the Parenchyma of the Barque. And alfo of the In- 

fertions in the Wood. Yea, and of the Fruit, and all other Paren- 

chymous Parts of a Plant. I fay, that the very Pulp of an Apple, 

Pear, Cucumber, Plum, or any other Fruit, is nothing elfe but a Bah 

of moft cxtream fmall tranfparent Threds or Fibres, all wrapped and 

ftich’d 

Tab. 19. 
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ftitch’d up (though in divers manners ) together. And even all thole 
Parts of a Plants which are neither formed into vilible Tubes, ndr in¬ 
to Bladders, are yet made up of Fibers. Which, though it be difficul 
to oblerve, in any of thole Parts which are clofer wrought and prin¬ 
cipally in the Infertions of fome Trees: yet in the jP/f/;,elpecially oflome 
Plants, which conlifteth of more open worl^, they are more vilible. 
Which introduced the oblervation of them in all other Parenchymous 
Parts. So in the Pith of a BulruJlj of the Common Thistle, and fome Tab .Q 
other Plants$ not only the Threds of which the Bladders ^ but alfo the * * ^ 
fingle Fibres, of which the Threds are compoled 5 may lometimes with 
the help of a good Glafs, be diftinftly feen. Yet one of thefe Fibres, 
may reafonably be computed to be a Thoufand times fmaller than an 
Horfe-Hair. 

12. The Fibrofity of the Parenchyma is alio vilible in fome Woods, 
in which, it is apparently mixed with the Lignous Parts, not only by 
Infections, but per minimas Partes organicas. That is to lay. The Paren¬ 
chymous Fibres, like fmaller Threds, are either 1vraped round about both 
the Lignous and the Aer-Vejfels, or at leaft interwoven with them, and 
with every Fiber of every Vejfel: as in very white AJb or Fir-Wood, Tab. 
with an advantagious pofture and light, may be oblerved. 

13. 5^- WHENCE it follows, that the whole Subfiance, or all 
the Parts of a Plant, lo far as Organical, they alfo confift of Fibres. 
Of all which Fibres thole of the LympheeduCts, run only by the 
Length of the Plant : thole of the Pith, Infections, and Parenchyma 
of the Barque, run by the breadth or horizontally : thole of the Aer- 
Veffels, fetch their Circuit by the Breadth, and continue it by the 
Length. 

14. §. By which means, the faid Parenchymous Fibres, in fetch¬ 
ing their horizontal Circles, do thus weave, and make up the Bladders 
of the Pith, in Open-Work. And the lame Fibres being thence conti¬ 
nued they alfo weave and make upthe Infertions, but in tilofe-Work. 
Betwixt which Infertions, the Vejfels being likewile tranfverfly inter¬ 
jected, fome of the fame Fibres wrap themfelves allb about thele^ thus 
tying many of them together, and fo making thole leveral Conjugati¬ 
ons and Braces of the Vejfels, which I have formerly delcribed. And 
as fome of thefe Horizontal Fibres are wraped about the Vejjels $ fo allb 
about the Fibres, whereof the Vejfels are compoled. By which 
means it is, that all the Fibres of the Vejjels are Tacked or Stitched Tab. 4 
up clofe together into One Coherent Piece. Much after the fame 
manner, as the Perpendicular Splinters or Twigs of a Basket, are, by 
thofe that run in and out Horizontally. And the fame Horizontal Fi¬ 
bres, being ftill further produced into the Barque 5 they there com- 
pofe the fame workover again (only not lo open ) as in the Pith. 

15. §. SO THAT themoft unfeigned and proper relemblance 
we can at prefent, make of the whole Body of a Plant, is, To a piece 
of fine Bone-Lace, when the Women are working it upon the Cufhion, 
For the Pith, Infertions, and Parenchyma ofthe Barque, are all extream 
Fine and Perfect Lace-Workthe Fibres of the Pith running Hori¬ 
zontally, as do the Threds in a Piece of Lace 5 and bounding the le¬ 
veral Bladders of the Pith and Barque, as the Threds do the leveral 
Holes of the Lace 5 and making up the Infertions without Bladders, or 
with very Imall ones, as the lame Threds likewile do the clofe Parts of 

Y the 
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the Lace, which they call the Cloth-Work^. And laftly, both the Lig- 

nons and Aer-Vejfels, ftand all Perpendicular, and fo crofs to the Hori¬ 

zontal Fibres of all the faid Parenchymous Parts 5 even as in a Piece of 
Lace upon the Cujhion, the Pins do to the Threds. The Pins being 
alfo conceived to be Tubular, and prolonged to any length 5 and the 

' fame Lace-Worl^to be wrought many Thoufands of times over and 
over again, to any thicknefs or hight, according to the hight of any 
Plant. And this is the true Texture of a Plant: and the general com- 

pofure, not only of a Branch, but of all other Parts from the Seed 

to the Seed. 
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An Account of the 

VEGETATION 

TRUNKS 
Grounded upon the foregoing 

ANATOMY. 
PART II. 

A V I N G before given the Anatoniy of Trunks 5 
I (hall next proceed to fee, what Dfe may be made 
thereof j and principally, to explicate the manner 
of their Vegetation. In doing which, that former 
Method, which I ufed in (hewing the manner of the 
Growth of Roots, I (hall not exactly follow. For 
fo, in regard the Organical Parts of the Root and 

Trunk are the fame, and confequently their Nutrition and Conforma- 
tio» are effefted in the fame way ;I fhould hereby be obliged to a nau- 
feous and unprofitable repetition of many things already faid. The 
Exrlication therefore of all thofe Particulars, which more efpecially 
belong to the 7>*»4 , or are more Apparent therein, and not fpoken of, 
or not fo fully, in the former Books.) will be my prefent Task. The 
chief Heads whereof, (hall be thefe Seven following, viz,. 

FIRST, the Motion and Courfe of the Sap. 
SFCONDLY The Motion and Courfe of the Aer. 
THIRDLY, The StruBule of the Parts. 
FOURTHLY, The Generation of Liquors. 
FIFTHLY, The Figuration of Trunks. 
SIXTHLY, The Motion of Trunks. ^ . 
SEVENTHLY, And laftiy the Nature of Trunks as varioufly fitted 

for Mechanical Z)fe. 

v. 
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CHAP. I. 

Of the Motion a?id Courfe of the Sap. 

I R S T, as to the Courfe of the Sap, there are 
Three Parts in which it ntoveth 3 fc. the Pith, the 
Wood, and the Barque Firft the Pith'-, in which 
the Sap moveth the Firft year, and only the Firft 
year. Or, it is Proprium quarto modoy to the Pith 
of every Annual Growth, and to the Pith of fuch a 

_ ___ Growth only, To be fucculent. That is, whether of a 
Sprout from a Seedy or of a Sucker from a Root, or of a Cyon from a 
Branch 3 The Pith is always found the Firft year full of Sap. But the 
Second year, the fame individual Pithy always becomes dry, and fo it 
continues ever after. 

2. One caufe whereof is, that the Lymphadutts in the Barque, 
being the firft year adjacent to the Pith 3 they do all that time, tranf- 
fufe part of their Sap into it, and fo keep it always Succulent. But the 
fame Lymphtedutfs, the year following, are turned into Wood 3 and 
the Vejfels which are then generated, and carry the Sap, ftand beyond 
them, in the Barque. So that the Sap being now more remote from 
the Pith, and intercepted by the new Woody it cannot be transfufed, 
with that fufficient force and plenty as before, into the Pith 5 which 
therefore, from the firft year, always continues dry. 

3. THE SECOND Part in which the Sap movesy fub for¬ 

ma liquartsy is the Wood. Which yet, it doth not in all Plants, but 
only in fome3 and vifibly, in very few 3 asinther/»e: In a Vine, I 
fay, the Sap doth vifibly afcend by the Wood. And this it doth, not 
only the firft year, but every year, fo long as the Vine continues to 
grow. But although this afcent, in or through the Woody be every 
year 3 yet it is only in the Springy for about the (pace of a Month 3 ft. 

in March and April. 

4. §. There are many other Treesybefides the Viney wherein, about 
the fame time of the year, the Sap afcendeth, though not fo copioufly, 
yet chiefly, in the Wood. For if we take a Branch of two or three 
years growth, fuppofe of SalloWy and having firft cut the fame tranf- 
verfely 3 if the Barque be then alfo tranfverfely, and with fome force, 
prefted with the back of the knife, near the newly cut end 3 the Sap 
will very plainly rife up out of the utmoft Ring of Wood. And if it 
be ^ relied in the fame manner, or a little more ftrongly, about an Inch 
lower, the Sap will afcend out of every Ring of Wood to the Center. 
Yet at the fame time, which is to be noted, there arifeth no Sap at all 
out of the Barque. 

5- §• Whence appears the Error of that fo Common Opinion, 
That the Sap always rifeth betwixt the Wood and the Barque. The con¬ 
trary whereunto is moft true, That it never doth. For the greater 
part of the year, it rifeth in the Barquet fc. in the inner Margin adja¬ 

cent 
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cent to the Wood, and in Spring, in or through the Wood it fel£ and 
there only. 

6. $. THE THIRD Part in which the Sap afcends, is the 
Barque, as was above hinted , and may be observ’d in almoft any 
Branch, if cut crofs, in the late Spring and in Summer 3 either as the 
Sap iffueth fpontaneoufly, or upon preffing, as aforefaid. So that 
when the Sap ceafeth to afcend, fub forma liquork, by the Wood, then 
it begins to afcend by the Barque. 

7. Befides the difference of Time, the Organical Parts likewife, 
in which thefe two Saps afcend, are divers. For in the Barque, it 
afcendeth vifibly., only in the Succiferous, whereas in the Wood, it 
afcendeth only by the Aer-Vefels. 

8. f. FROM what hath been faid, we may underhand, what is 
meant by the Bleeding of Plants. If we take it generally, it properly 
enough expreffes. The eruption of the Sap out of any Veffels. And fb, 
almoft all Plants, in Summer time, do Bleed, that is, from Sap-Veffels, 
either in the Barque, or in the Margin of the Pith: the Saps they 
Bleed, having either a Sower, Sweet, Hot, Bitter, or other Tall. At 
which time, the Veffels alfo, in the Barque of a Vine-Branch, do Bleed 
a Sower Sap. 

9. $. But that which is vulgarly called Bleeding, as in a Vine, is 
quite another thing 5 both as to the Liquor which iflueth, and the Place 
where it iffues : that is to fay, it is neither a Sweet, nor Sower, but 
Tajlelefs Sap $ iffuing, not from any Veffels in the Barque, but from 
the Aer-Veffels in the Wood. So that there is as much difference be¬ 
twixt Bleeding in a Pine, or the Rifmg of the Sap in any other Tree, 
in March,and in July j as there is betwixt Salivation and an Hxmorrhage $ 
or betwixt the Courfe of the Chyle in the La&iferous Veffels, and the 
Circulation of the Blood in the Arteries and Veins. 

10. §. NOW the Caufe from whence it comes to pals, that the 
early Spring* Sap of a Vine, and other Trees, afcendeth by the Wood, is. 
In that the Generation of the young Sip-Vejfels in the Barque, by 
which the Sap afcendeth all the Summer 5 is, in the beginning of spring, 
but newly attempted. So that the Sap having not yet thefe Veffels to 
receive it, it therefore (pro hac vice J runs up the Aer-Veffels in 
the Wood. But fo foon as the faid Veffels in the Barque begin tobe'con- 
fiderably encreafed, the Sap, declining the Aer-Vejfels, betakes it felf to 
Thefe, as its moft proper Receptacles. 

11. THE CAUSE alfo, why the Veffels of almoft all 
Plants, upon cutting, do yield Sap, or Bleed 3 is the Preffure which the 
Parenchyma makes upon them. For the Pith and other Parenchymous 

Parts of a Plant, upon the reception of Liquor, have always a Conatus 

to dilate themfe\ves. As is manifeft from Sponges, which are a Sub- 
ftance of the fame Nature, and have a fomewhat like ftru&ure. As 
alfo from Cork,, which is but the Parenchyma or Barque of a Tree. I fay 
therefore, that the Parenchyma being fill’d and fwell’d with Sap, hath 
thereby a continual Conatus to dilate it felf } and in the fame degree, 
to prefs together or contract the Veffels which it furroundeth. And 
the laid Vejfels being cut, their aftual Contraction and the Eruption of 
the Sap, do both immediately follow. 

12. §. IT may be alfo noted,That the Trunks or Branch of any Plant 

being cut, "it always bleeds at both ends, or upwards and downwards, 
alike 

0 
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alike freely. Which, as well as divers other Experiments plainly 
(hews, That in the Sap-Vejfels of a Plant, there are no Valves. 

13* FROM what we have now above,and elfewhere formerly 
faid, we may alfo underftand the manner of the Afccnt of the Sap. 
As to which, I fay, Firfi, That confidering to what heigth and plen¬ 
ty, the Sap fometimes afeends 5 it is not intelligible, how it (hould 
thus afcend, by virtue of any one Part of a Plant, alone, that is 
neither by virtue of the Parenchyma, nor by virtue of the Vejfels, 

alone. Not by the Parenchyma alone. For this, as it hath the Na¬ 
ture of a Sponge or Filtre, to fuck up the Sap3 fo likewife, to fuck 
it up but to a certain heigth, as perhaps, about an Inch, or two, and 

no more. 
14. Nor by the VeJJels alone, for the fame reafon. For all- 

though we fee, that fmall Glafs-Pipes immerfed in Water, will give 
it an afcent for fome Inches 5 yet there is a certain period, according 
to the bore of the Pipe, beyond which it will not rife. We muft 
therefore joyn the Vejfels and the Parenchyma both together in this 
Service 3 which we may conceive performed by them in the manner 

following. 
15. £. Let A B be the VejJ'el of a Plant. Let C E D F be the 

Bladders of the Parenchyma, wherewith, as with fo many little Cijlerns, 
it is furrounded. I fay then, that the Sap, in the Pipe B A, would, of 
it felf, rife but a few Inches5 as fuppofe, from D to L. But the Blad¬ 
ders D P, which furround it, being fwelled up and turgid with Sap, 
do hereby preis upon it 3 and (b not only a little contract its bore, 
but alfo transfufe or ftrain fome Portion of their Sap thereinto: by 
both which means, the Sap will be forced to rife higher therein. And 
the faid Pipe or Vejfel being all along furrounded by the like Blad¬ 
ders 3 the Sap therein, is ftill forced higher and higher: the Bladders 
of the Parenchyma being, as is faid, fo many Cijlerns of Liquor, which 
transfufe their repeated Supplies throughout the length of the Pipe. 
So that by the fupply and preflure of the Cijlerns or Bladders F D, the 
the Sap rifeth to L 3 by the Bladders L, it rifes to M 3 by the 
Bladders N M, it rifes to 13 by the Bladders O I, it rifes toK 3 by the 
Bladders P K, it rifes to E 3 and fo to the top of the Free. And thus 
far of the Motion of the Sap. 
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CHAP. II. 

Of the Motion and Courfe of the Aer. 

HE NEXT enquiry to be made, is, into the 
Motion and Courfe of the Aer. Where this 
queftion will firft of all be asked ifc. Which way 
the Aer firft enters the Plant j whether at the 
Trun^ Leaves, and other Parts above ground 3 
or at the Root ? I anfwer, That it enters in part, 

at them all. For the Reception, as well as Extra- 

mijfion whereof the Tores are fo very large, in 
the Trunkj of fome Plants, as in the better fort 

of thick walking Canesy*that they are vifible, to a good Eye, with¬ 
out a Glafs j but with a Glafs, the Cane feems, as if it were ftuck top Tab. io. 

full of holes with great Pins : being fo large, as very well to refem- 
ble the Pores of the Skin in the end of the Fingers and Ball of the 
Hand. 

1. Jn the Leaves of Pine, they are like wife through a Glafs, a 
very Elegant Show 5 ftanding all moft exa&ly, in rank, and file, 
throughout the length of the Leaves. The Figure whereof (hall be 
given hereafter, when we come to the Anatomy of the Leaf. 

3. §. But although the Aer enters, in parr, at the Trunk.and other 
Parts, efpecially in fome Plants 3 yet its chief entrance, is at the 
Root. Even as'fome Parts of Aer, may continually pafs into the Body 
and Blood, by the Habit, or Pores of the Skjnf, but the chief entrance 
hereof, is at the Mouth. And what the Mouth is, to an Animal j that 
the Root is to a Plant. 

4. Again,if the chief entrance of the Aer,were at the Trunkb then, 
before it could be mixed with the Sap in the Root, it muft defoend 5 
and fo move not only contrary to its own Nature, but likewife in a 
contrary Courfe to the Sap, throughout the Plant. Whereas, by its 
Reception at the Root, and fo its Tranfition from thence $ it hath a more 
natural and eafie motion of Afoent. For while the Sap afoends, that 
the Aer, in the fame Plant, fhould continually defcend, cannot reafo*’ 

nably be fuppofed. 
5. The fame is further argued, From the fewnels and fmalb 

nefs of the Diametral Portions in the Trunk in companion with thole 
in the Root. * In which Nature hath plainly defigned the fame, for the 
Separation of the Aer from the Sap, after they are both together received 
thereinto. So that the Reception and Courfe of the Aer, is made on this 

manner following. 
6. $. THE Aer being a Springy Body, it infinuates into all the 

Holes and Cranies of the Earthy and fo is plentifully mixed therewith. 
Whereupon, as the Sapenters the Rocs, more or lefs Aer ftill intrudes 
it folf together with it. The Liquid Portion of the Sap, fwells and 
fills up the Succulent Parts of the Barque. The Aery Part, is, as was 
fjid, feparated from the Liquid, into the Diametral Portions. Which 

running- 
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Tab. 28. 
29. 
22. 
25. 

J 

Tab. 17. 

running from the Barque towards the Centre of the Root, and fo paf- 
ling along betwixt the Aer-Vejfels 3 do hereby convey the Aery Part 
of the Sap from the Barque, into the fame. 

7. £. Being thus received into the Aer-Vejjels, and the Reception 

thereof, by the fame means continued 3 it is by them advanced into 
the Trunk In which advance, it is again, more or lefs, disburfed in¬ 
to all the Parts of the Trunk, as it goes. Partly, inwards to the Pith. 
From whence, the Pith is always, at length, filled with Aer. Partly, 
into the Infertions 3 by which it is conveyed outward into the Barque. 

Wherein, it is in fome part, transfufed through the Sap : and fo the 
reft, with part of the Sap, remitted, in perforations, back again in¬ 

to the Aer. 
8. §. So that, whereas the Diametral Portions in the Root, do 

ferve to convey the Aer from the Sap in the Barque, into the Aer- 
Veffels, in the Wood: on the contrary, the Infertions here in the 
Trunh^, ferve to convey the Aer from the Aer-Vejjels in the Wood, into 
the Sap, in the Barque. Wherefore, as the Aer-Vejfels advance the Aer, 

or the Aery Part ofthe Sap, and fo convey it byt the length of the Trunks 

fo the Infertions filter it, and convey it by the breadth. 

9. $. AND that the Infertions have this Office or Subfervience 

unto both Kinds of Veffels 5 doth yet further appear, if we confider. 
That the Aer-Vejfels are always fo poftured, as to touch upon the faid 
Infertions, or at leaft to ftand very near them. For either they are 
large, and fo do frequently touch upon them on both fides 5 as in 
Elm, AJh, Wallnut, &c. Or if they are fmall 5 then they either run 
along in even lines collateral and oftentimes contiguous with the faid 
Infertions, as in Holly : or at leaft, are reciprocally, fome on one fide, 
and fome on another, inclined to them 5 as in Apple. By all which 
means, the Aer is more readily conveyed from the Veffiels into the In- 

fertions. 
10. A further evidence hereof is this. That generally, the big¬ 

ger and the more numerous the Aer-Vejfels be 5 the bigger, or at leaft, 
the more numerous alfo are the Infertions : Efpecially, if the compa- 
rifon be made ( as in all other cafes it ought to be, as well as here ) 
betwixt the feveral Species of the fame Kind. So Corin, which hath 
fmall Aer-Vejfels, hath alfo very fmall Infertions. But the Vine, hath 
both very large : and fo for others. 

11. Wherefore, the Infertions minifter betwixt the Aer-Vejfels, and 
the Succiferous 3 in the fame manner, as the VeficuU of the Lungs, do 
betwixt the Bronchia; and the Arteries. That is to fay, as in an Animal, 

the Bronchi£ depofite the Aer into the VeficuU of the Lungs 3 which 
adminifter it to the Arteries: fo in a Plant, the Aer-Vejfels depofit the 
Aer into the Infertions, that is into the VeficuU of the Infertions 3 by 
which it is gradually filtred off into the Barque and the Sap-Vejfels 

therein. 
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CHAP. III. 

Of the Structure of the Parts. 

THIRD enquiry, is into the Generation and 
Structure of Parts. The manner whereof I have 
already endeavoured to explicate (o') from the A- i a) Lib. 2. 
natomy of the Root, throughout all particulars. ^ 2» 
Some whereof I (hall yet further clear. 

1. £. As Firjl, the Union of the Barque to the 
__ ^ ^ Body of the Tree, Contrary to the common Opi* 

nion, That they are not continuous3 but that the Barque only furrounds 
the Body, as a Scabbard does a Sword, or a Glove the Hand. As ahb 
feemeth to be proved, by the eafy slipping of the Barque of Willow, 
and moft other Trees, when full of Sap, from the Wood. 

2. $. But, notwithftanding this, they are as truly continuous, as 
the Skin of the Body is with the Flejh : fc. by means of the Parenchy¬ 
ma 3 which is one entire Body, running from the Barque into the Wood, , 
and fo uniting both together 5 as in a Branch of Vine or Corin-Tree, la ' •?* 
when the Barque is dripped off, is apparent 5 the Spaces between the 
feveral Parts of the Wood, being filled up with the Parenchymous, infer- 
ted from the Barque. 

5. $. Now the reafon why the Barque neverthelefs flips {9 eafily 
from the Wood, is plain, viz. Becaufe moft of the young Vejjels and Pa¬ 
renchymous Parts, are there every year fucceffively formed 5 that is, be¬ 
twixt the Wood and Barque : where the faid Parts newly formed, are 
as tender, as the tendered Vejfels in Animals. And we may imagine, 
how eafie it were at once to tear or break a thoufand Vejfels or Fibres 
of an Embrio, of a Womb or Egg. 

4. y, THE fame Vejfels of the Barque being always braced, and 
gradually falling off, together with the Parenchyma, into the utmoft 
Rind: Hence it is, that the Barques of many Trees, are as it were, lat- T(lb- r9° 
ticed with feveral Cracky of divers Sizes, and fometimes in the Figure of 
Rombs: the faid Fijfures reprefenting the Pofition and Tratt of the 
Vejfels in their Braces? Hence alfo it is, that the Barque of fome Trees, 
as of Corin, Cherry, &c. fallethoffin Rings, fc. becaufe the Sap-VeJJels 
are pofited in the fame manner in the Barque. 

5. The Sap-VeJJels, as they are generated at the inner Verge of 
the Barque: fo likewife, in a (mail quantity, at the utmoft Verge of the 
Pith. Thefe being not only fed with a more vigorous Sap, but with 
great caution, fecured within the Wood, for the propagation of the 

fucceeding Buds. 
6. §. Hence alfo it is, that is, by the annual accretion of thefe 

Vejfels,that the Pith is fometimes lefs in the Trunk, than in the Branches 5 Tab. 18, 
and lefs in the elder Branches, than in the youuger 5 and fometimes tis 
allmoft wholly filled up. By which means, as the Branches carry every 
year a greater burthen 3 fo they become ftill more fturdy the better to 

fuPyPort !tg Q M ETIM E g ajp0the pjribreaks and fhrinks up, thus 

making the Trunk a Pipe. The caufe whereof, is either the Largenefs 
of its Pores, or the Thinnefs of the Sides of the faid Pores 5 upon both 

Z which 
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which accounts, the Pith doth more eafilytear, and upon tearing 
fhrink up, and fo become hollow : as in Cichory, Lampfana, Sonchus, 
Teafel, Brovpmvort, and others5 wherein the of the are 
Large, and the Sides of the Pores, Thin. Whereas, upon contrary ac¬ 
counts, the Piths of moft Trees, remain perpetually entire. 

8. §. THE Reafon why Plants are made thus to become hollow, 
is partly, for the ripening of the Fruit or Seed 5 which is the better ef¬ 
fected by a more plentiful fupply of Aer continually received into their 
hollow Trunks. For by means of that Aer, part of the Sap, isdryed up, 
and the remaining part of it made warmer, and fo fooner matured. 

9. §. Partly, for the better determining the due Age of the Plant. 
Hence it is, that the greater part of Annual Trunks, are hollow : the 
Aer contained in that hollow, drying up the Sap, and Ihrinking up the 
Sap-VeJJels fo far, as to hinder the free motion of the Sap therein 5 from 
whence the Plant muft needs perifh. So that as the Content of the 
Aer-Vejfels, is a kind of Vegetable Aer, whole Office is to Attenuate, and 
Ferment thtjuyces of Plants : fo the Content of thefe Cavities, cometh 
nearer to a more common Aer, defigned chiefly, fo foon as it is conve¬ 
nient, to dry them up. 

10. §. AGAIN, as to the Aer-Vejfels, divers queftions may be 
asked. As how it comes to pals, that they are generally lels in the 
Trunks of the fame Plant, than in the Root ? The Caule whereof is, 
that here in thte Trunk^t hey are more under the power of the Aer 5 
both that which entreth in at theTrunli, and that which of its own 
Nature afcerideth up into it from the Root. For the Aer, as we have 
elfewhere laid,is the Mould of the Aer-Vejfels 5 to whole crooked or at 
leaft, Acid Parts, the Saline, and other Principles concurring to their ge¬ 
neration, do conform. To which they do beft, the fmaller they are.* 
the Fibres of the larger Aer-Vejfels making greater Circles, and fo coming 
nearer to a right Line, anfwerable to the Figure of the Particles, not of 
the Aerial, but of the Saline Principle. 

ii* Wherefore as the Aer-Vejjels may be oblerved ftill to be dila¬ 
ted or widened towards the lower parts of the Root, the Aerial Princi- 
plebeing there lels predominant, and the Saline more: So towards the 
upper part of the Trunks, to be contracted or grow fmaller, the Aerial 
Principle being here more predominant, and the $ aline lels. 

12. FOR the lame caule it may beobferved, That th0 Aer-Vejjels 
of the Second years Growth, and the leveral years lucceeding, areulu- 
ally nearer of one Size, than thole of the Second and Firjlj all being 
under a Iefs power of the Aer, than the Firft. For the firft year the 
Pith being full of Liquor, the Aer-Vejfels themlelves, are the only Repo- 
fitories of the Aer. Whereas<Jafter/the firft year, the Tith becoming dry, 
or another great Repository for the Aer j the Aer-Veffeles are henceforth 
filled with a moifter or more Vaporous and Saline Aer, and fo made to 
grow wider. 

13. §. Hence the very Size of the Pith, hath much influence upon 
the Aer-Vefjels, and the manner of Nutrition, and the Generation of Li¬ 
quors in Plants. 

14* §• BUT for the moft part, the Aer-Vejfels are fomewhat, 
more or lefs,amplified in every new Annual Ring ^or at leaft to a certain 
number of years. Probably, becaule in the elder Branches, the Spiral 
Fibres, of which the Vejfels confift, are more bulky 5 and fo make a 

/ 
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Veffel of a wider, as a more agreeable bore. Nature obtaining here¬ 
by, that the Quantity of Aer, fhall always be anfwerable to the 
Growth of the Plant, or at leaft, be fufficient to maintain its Vegetable 
Life and Vigour. 

15. §. And therefore, as is above hinted, it teems likely, That after 
a certain number of years, the Aer-Veffels are no longer amplified,but 
(land at a ftay, and perhaps may grow (mailer, according as the Tree is 
lefs or more Longeeve-, and that after this period, it is fome way or other 
in its Declining State. 

16. §. LASTLY, from the Content and Governing Principle of 
the Aer-Veffels, the Time, when they begin every year to be formed, or 
to appear, is always later -■> at leaft with refped to the feafon of the 
Tree. • So that whereas the Sap-Veffels begin to be formed in Spring : 

thete, not till the latter end of Summer, or there about j at leaft not 
till about that time to appear. That is, when the Sap begins to de- 
creafe, and to grow more Aery , and fo more fit matter for theGfw- 
ration of the (aid Aer-Veffels. 

CHAP. IV. 

Of the Generation of Liquors. 

P ON the Struffure and Formation of the Parts, de- 
pendeth the Generation of Liquors, as was lately in¬ 
timated. The manner whereof I have formerly 
(hewed, in diteourfing of the Root. Yet fome things 
I (hall here further explicate. And Firjl, what we 
have formerly afl'erted, fc. That the concurrence of 
two fpecifically diftind Fluids, is as neceffary to 

Nutrition in Plants, as in Animals. Which appears, as from divers 
other confiderations, fo from the very Stru&ure of a Plant: where in 
all the Organical Parts, or the Parenchyma and the Veffels, are every 
where mixed together per minima, that is, per minimus partes organi- 
cas, or Fiber with Fiber of teveral Kinds. Every (mall part of a 
Tree, or of the Barque of a Tree, being as I may tey, a fort of Linfy- 

Woolfey. So that there is not the leaft part of the Sap, which is not 
impregnate with divers Effential Tinffures, as it is continually filtred 

from the Fibres of one Kind, to thofe of another 5 (landing every 
where wound and flitch'd up together for the fame purpote. 

2. $. FROM the fpecial Nature and StruUure of the Parts, the 
Liquors of Plants are likewite fpecified. The Veffels being the chief 
Vifcera of a Plant. For all Liquors in a Plant, are certainly made by 
that Plant. And fince the Plant hath no Vifcera ( fo called) I would 
then know, what its feveral Liquors are made by? If in the Paren¬ 

chyma, (urely by that Parenchyma. If in the Veffels, by the Veffelsv 
And if of divers Kinds by divers Kinds of Veffels. So that what the 
Vifcera are in Animals, the Veffels themtelves are in Plants. That is 
to (ay, as the Vifcera of an Animal, are but Veffels conglomerated : fo 
the Veffels of a Plant, are Vifcera drawn out at length. 

Z 2 3* 
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3. $. A G A I N, as the fpecifying of the Sap dependeth chiefly on 
the fpecial Nature of the Parts: fo partly, upon the Structure of the 
Whole. Whereby every Part is ftill better accomodated with its own 
Juyce. Thus the Aer-Veffels are neceffary, not only and barely for a 
fupplyof Aeri, but alfoby their Number, Size, and Portion tb adjufl 

the quantity of that Aer, to the government of Nutrition, and the Ge¬ 

neration of the Specifick Liquors of every Plant. Which is evident 
from hence, in that they do not follow the Size of the Plants but are 
great and many, in fome (mall Plants 3 and (mall and few, in (bme 
others that are large. So Vines, and Corn, as we have formerly ob- 
ferved, have proportionably a great number of Aer-Veffels, and thofe 
very large. By which means the Sap is attenuated and lefs Oyly, and 
more copioufly impregnated with a Subtle, Volatile and Winy Spirit. 

4. $. For the fame reafon, the Stalk, of Maze or of Indian Wheat, 
which when it is Green yieldeth a very fweet Juyce 3 and the Canes, 

whereof Sugar ( which aboundeth with a volatile and inflammable Spi¬ 

rit ) is made 5 thde, I fay, obtain the like over proportion of Aer- 

Veffels, to what we fee in moft other Plants. Hence alfo it is, that 
none of the faid plants have any confiderable Barque 3 that fo the at¬ 
tenuating and fubtilizing Aer, may have a more eafie and plentiful ad- 
miffionat the Trunk, alfo. For which reafon likewife the Pores of 
the Skin of (orae Canes are, as hath been faid, remarkably wide. 

5. $. Hence alfo it is obfervable, that of the fame Species or Kin¬ 

dred, thofe Plants which have the moft, and efpecially the largeft Aer- 

Vcffelsj have alfo the greateft abundance either of a fweet, orofan?/- 
ny Liquor. So in Apple', they are larger than in Crab 3 In Warden, 

larger than in Quince 3 and in Pear-tree, larger than in Warden. So 
alfo in Corin, larger than in Goofeberrey 3 and in Vine, larger than in 
Corin: and fo in others. 

6. $. AND as the Aer-Veffels, by their Multitude and Largenefs, 

are accommodated to the better making of a Winy Sap : fo by their few- 
nefs and fmallnefs, of an Oylie. As is remarkably (een in Fir, and 
other Refiniferous Trees : thefe having, if not the fntaUefl, yet the 
fevpefl Aer-Veffels of all other Trees. 

7. y. IF it be asked, how a Plant comes to have any Oyl at all in 
any Part ? Since we fee, that the Sap by which the Root is fed, feem- 
eth to be nothing elfe but Water t and that many Plants which yield a 
great deal of jlillatitious Oyl, as Mint, Rue, and others, will yet grow 
in Water: I (ay, if it be enquired how this Water, is made Wine or Oyl ? 
I anfwer, that there is no fuck matter. But that the Oyl, and all other 
Vegetable Principles are a&ually exiftent in, and mixed per minima, 

though in an extraordinary fmall proportion, with the Water. Even 
as we fee the diftilled Waters of Anife Seeds, Penyroyal, and the like 
to be impregnated with their own Oyls, which give the Tafle and Smell 

to (uch Waters. 
8. $. Wherefore,as a certain quantity of any Salt may be diflolved 

in Water 3 beyond which, it will not mix therewith, but remains un¬ 
der its own Form: So is there a certain proportion of Oyl, though far 
le(s, which may alfo be perfe&ly mixed with Water 3 and is certainly 
fo, more or Ids, with all the fFdferin the world. But if that propor¬ 
tion, or degree of impregnation be once exceeded 3 the particles of 
Oyl do then, and not till then, gather into a body, and appear under 
their own FormA 9. 
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9. §. I lay therefore, that all kinds of Vegetable Principles, are 
either in or together with the Water, with lels difference firft received 
into a Plant. But when they are once therein 3 they are then fepara- 

ted, that is to fay, filtred, fome from others, in very different Propor¬ 
tions and Conjunctions by the feveral Parts3 the Watery by one the 
>ferp by another, theCty/yby another, and fo the reft: and fo every 
Part is the Receptacle of a Liquor, become peculiar, not by any Trans¬ 
formation, but only the Percolation of Parts out of the common Mafs 

or Stocky of Sap. And fo all thole parts of the Sap, which are fuper- 

flous to any kind of Plant, are at the fame time, dilcharged back by 
Perforations, into the Aer. 

10. $. AND, that Nature, in the various Percolations and Sepa- 

tions of the Sap, may ftill the better anfwer her end 3 hence, it is, that 
(he carefully feeth, not only to the fpecial Nature and Proportion of 
the Organsy by which (he doth her work 5 but likewife to their very 
P oft ion. Thus it is obfervable, That whereas the Lymph# duels, which 
carry a more Watery Liquor, are ftill placed on the inner Verge of the 
Barque, next to the Aer-Vejfels : the Lactiferous and Refniferous Vejfels 

of Plants, to whole Oylie Liquor a mixture of much Aer is incongru¬ 
ous 3 do ufually ftand, neither on the inner, nor the outer verge of the 
Barque 3 but in the midle. By which means, they are at the greateft 
diftance, and fo moft fecure, from the Aer 3 either that which enters 
the Barque at the Circumference, or from the Wood and Pith. 

11. §. AND becaufe the Ref nous Liquors of Plants are more 
Oily, than their Millay3 their lecurity therefore, from the approach 
of the Aer, is yet further contrived. In that in Pine, and other Re- 
ftnous Trees, the Diametral Infertions are never found 3 or at leaft, not 
vifble: which yet in other Trees, are confocuous 3 being thofe Parts, 

whole office it is, to introduce the Aer from the Aer-Vejfels into the 
Barque. 

,12./. AGAIN, the Milky Liquors of Plants being thinner than 
the Ref nous, and having a confiaerable quantity of Water mixed with 
their Oyl 3 hence it is, that in Milky Plants, as in Rhus, there are a 
greater number of lymph#dn£ts 5 and thofe (landing nearer to the 
Millay Vejfels, than they do in Pine and the like, to the Ref nous. By 
which means they are better fitted to affufe their Aqueous Parts more 
plentifully to the faid Millay Liquor. 

13. FROM the Mixture of Watery Parts with the Oylie, it 
comes to pals, that whereas all Lymphas, Mucilages, and Rofns are 
tranfparent 3 the Aqure-oleous Liquors of Plants are Milky or white, 
or otherwife Opacous. For the fame thing is the caufe of the white- 
nels of Vegetable, as of Animal-Mil\ : that is to fay, a more copious 
mixture of Watery and Oily Parts per minima, or into one Body. For 
even the Serous and Oylie Parts of Animal Millg , when throughly 
feparated one from the other,they become very tranfparent. So the Stil- 
latitious Oyl of Anife Seeds, is moft tranfparent and limpid, even as Wa¬ 

ter it felf: y^.t there is a known fort of White Anife-Seed Water, as it is 
commonly called: that it is to-fay, wherein the Oyl, in diftillation, 
arifeth and is mixed more plentifully with the Water. And the Wa¬ 
ter, wherein the ftillatitiousO;/ of any Vegetable is diffolved, becomes ^ 
a perfedt white MilL b as in this Honourable and Learned Prefence, I jyjfc0Hrfe 

have formerly had occafion to (hew the Experiment. (a) of Mixture 
14. f. 
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14. jj. AND that the Milky Liquors of all Vegetables whatfoever, 
are more Oylie than their Lympha's, is moft certain. For all thofe Gums, 

which diffolve either in Oyl or in Water, as Galbanum, and the like, 
are originally the Milky payees of Plants. And if you take the Milk. 

of any Plant, as for inftance, the Milk, of common Sumach, or of 
any Tafte, Bitter, Aftringent, Hot, Co/d, or any other whatfoever 5 
and having well it, and then fired it at a candle j it will there¬ 
upon burn with a very bright and durable flame, even like that of 

Tar or Turpentine it felf. 
15. §. FROM what hath been faid, we may likewife gather 

the moft genuine import of the word Gum, and the diftindfion there¬ 
of both from a Rojtn and a Mucilage. Firft, a Roftn, is originally a 
Turpentine, or Acidoleous Liquor, having an exceeding fmall quantity 
of Watery Parts mixed therewith 5 and which, for that reafon, will 
not be diffolved in Water, but only in Oyl Of this kind are Majiick., 
Renzoine, Taccamahacca, and divers others, commonly, in our Bils to .d- 
pothecaries, called Yet in ftri& fpeaking they are all fo many 

Rojins. 
16. Secondly, a Gum, and every Oylie G««*, is originally a 

Milky Liquor, having a greater quantity of fFdfer mixed with its 
Qyfy JVf/ *, and which for that reafon, will be made to diffolve ei¬ 
ther in Water or Oyl. Of this kind are Sagapen, Opopanax, Ammoniac, 

and others, 
17. §. The third fort of Gum, is that which is Vnoylie, and which 

therefore diffolveth only in Water , as Gum-arabick., the Gum of 
Cherry-Tree, and others fuch like. This Gum, though commonly fo 
called, yet is properly but a dryed Mucilage: being originally nothing 
elfe but the Mucilaginous Lympha iffuing from the VeJJels of the Tree. 

In like manner, as it doth from Cumfry, Mallow, and divers other 
Plants: and even from theCucumer. The Vejffels whereof upon cut¬ 
ting crofs, yield a Lympha, which is plainly Mucilaginous, and which 
being well dryed, at length becomes a kind of Gum, or rather a 
hardened Mucilage. In like manner, the Gums of Plum-tree, Cherry- 

tree and the like, are nothing elfe but dryed Mucilages. Or, if we will 
take the word in its wideft fenfe, then all Gums are originally, either 
a Terebinth, or a Milk, or a Mucilage. 

18. §. I have likewile made divers Obfervations of the Tajis, 
Smells, and Colours of Plants, and of their Contents, fince thofe I laft 
publiflied : and that both for the finding out the true Caufes of their 
Generation, and allb the applying of them unto Medical and other 
Z)fes. Of which hereafter. 

/ 
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CHAP. V. 

Of the Figuration of Trunks. 

fpread abroad, as moft eafily yielding to the 

HE Fifth Head, (hall be, of the Figuration o£ 
Trunks. Which allb, as well as the making of 
Liquors, dependeth upon the Structure of the 
Parts. As Fir ft, almoft all Shrubs ( cateris pa¬ 

ribus) have a greater number of Aer-Vejfels 5 and 
thole of a fmaller Size $ and conlequently much 

gr magnetick Power of the Aer, according as we 
have more fully demonftrated, in fpeaking of 

the Vegetation of Roots : as in Elder, Hazel, Fig, Sumach, and the like. 
By which fpteading, the laid Aer-Vejfels do fooner, and more eafily 
ftrike into the Barque, and lb produce collateral Buds and Branches, and 
that upon the firft riling of the Body from the Root: that is, the Plant 

becomes a Shrub. 
2. $. B U T if the faid Aer-Vejfels are very large, they will not 

yield lb eafily to Ihoot out collaterally } and fo the Trunk grows up 
taller and more entire: as in Oak, Wallnut, Elm fee. wherein they are 
exceeding large,is leen.Hence alio the Vine,if fupported,willgrow to a 

prodigious length. And Hops and Bryony,are fome of the talleft,amongfi: 
all Annual Growths: the Aer-Vejfels of all which, are very large. Whereas 
Borage, and many other like Plants,, although the Pores of their Paren¬ 

chyma, are vaftly wide,and filled with Sap } yet becaufe their Aer-VeJJels 

are fmall, they are therefore but Dwarf-Plants. Wherefore the tall- 
nels or advancement of a Plant or Tree, dependeth not upon the Plenty 
of Sap, how great foever, but on the Largenefs of the Aer-Veffels. 

3. $. AGAIN, as a Plant or Tree grows either Shrubby, or Tall 

and Entire, according to the Size of the faid Vejfels : fo from their 
Tofition, doth it grow slender or Thick So, where they keep more 
within the compals of a Ring, as in Elm, and jfj, the Tree, in pro¬ 
portion, ufually grows taller, and lefs thick. But where the faid 
Vejfels are fpread more abroad, and elpecially are poftured in Rays,as 
they are in Oak, the Tree grows very thick. Becaufe the faid Vejfels thus 
ftanding all along nearer to the Infertions, there is a more ready and 
copious paflage of the Aer out of the one into the other 5 and fo the 
Diametral growth of the Wood is more promoted. 

4. £. LASTLY, from the fame general caufe it is,That the Trunks of 
Vegetables are either Round or Angular. Thole of all Trees are 
Round. Becaufe the Barque, being here thicker, and the Aer-Veffels 

bound up with a greater quantity of iVood 5 the Aer hath not fuffici- 
ent power to move them, and the Barque with them, into thofe various 
Portions or Figurations, as the Trunks of Herbs do yield to. 

5. Yet the caufe of the various Jltapes of the Trunk, is not the 
Aer alone 5 but partly, the Principles of the Plants themfelves, in con- 
ju&ion therewith 5 according to the predominion whereof, and chiefly 
of fome certain kind of Salt or Salts, as 1 (hall hereafter (a) more 
particularly explicate ) the Trunk is Square, Triangular, Pentangular, 

or otherwife Figured. And thus much in general of the Figuration 

of Trunky. 
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CHAP. VI. 

Of the Motions of Trunks. 

f 

H E Motions alfo of Trunk? arc various. Princi¬ 
pally Tour^ fc. Aft ending. Defending, Horizontal, 

and Spiral. The caufe of the Afeent of a Plant, is a 
certain MagnetickCorrefpendence betwixt the Aer and 
the Aer-Vejjels of a Plant 3 the Motion and Tendency 

whereof, the whole Plant follows. This I have af- 
ferted, and I think, clearly demonftrated in my 

Firjl and Second 15OO&0 of the Anatomy of Plants. I will here add 

this plain Experiment. 
1. §. Take a Box of Moulds, with a hole bored in the bottom, 

wide enough to admit the Stalk of a Plant, and fet it upon (lilts half 
a yard or more above ground. Then lodgin the Mould fome Plant, 

for Example a Bean, in fuch fort, that the Root of the Bean (landing 
in the Moulds may poynt upwards, the Stalk towards the ground. 
As the Plant grows, it will follow, that at length the Stalk will rife 
upward, and the Root, on the contrary, arch it felf downward. Which 
evidently {hews, That it is not fufficient, that the Root hath Earth to 
Ihoot into, or that its Motion is only an Appetite of being therein 
lodged, which way (oever that be: but that its nature is, though 
within the Earth already, yet to change its Pofition, and to move Down¬ 

wards. And fo likewife of the Trunk, that it ri(es,when a Seed fprouts, 
out of the Ground, not meerly becaufe it hath an Appetite of being 
in the open Aer 3 for in this Experiment it is fo already 3 yet now makes 
a new Motion upwards. 

3. §. BUT although the Natural Motion of the Trunk be to 
Afcend 3 yet is it forced oftentimes to Defcend. For the TrunkRoots 

growing out of fome Plants near the ground, and (brinking thereinto, 
like fo many Ropes, do pluck the Trunk annually lower and lower 
into the ground together with them 3 as may be feen in Scrophularia, 
Jacobtfa, and many other Plants. 

4. §. IF thefe TrunkRoots break out only about the bottom of the 
Trunk, as in the aforefaid Plants, then the Trunk gradually Defcends 

into the Earth, and is turned into a Root. But ifitbe very Jlender, and 
the Trunk-Roots break forth all along it, then it Creeps horizontally 3 
the faid Roots tethering it, as it trails along, to the ground 3 as in Straw¬ 

berry, Cinquefoy l. Mint, Scordium, 8cc. 
5. A S to their Spiral Motion, it is to be noted 3 That the Wood 

of all Convolvula’s or Winders, (lands more clofe and round together in 
or near the Center, thereby making a round, and (lender Trunk To 
the end, it may be more tradable, to the power of the external Motor, 

what ever that be: and alfo more fecure from breaking by its winding 
Motion. 

6. $. 
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6. Wherefore, Convolveds do not wind by any peculiar Na¬ 

ture or Genius, which other Trunks have not 3 but becaufe their Parts 

are difpofed fo, as to render them more fequaceous to the external 
Motor. Even as the Clafpers of a Vine, having the like Stru&ure, have 
alfo a Motion of Convolution : whereas the Branches themlelves upon a 
contrary account, move in a jlraight Line. 

J.$. The Convolution of Plants,hath been obferved only in thole that 
Climb. But it leems probable, that many others do alio voindj in 
which, the main Stalk,, is as the Axis to the Branches round about. Of n 
which number, I conceive, are all thofe whofe Roots are twilled 5 a ^ 2* 
Motion we observed in fpeaking of the Root. Whether it be fo, or 1 1 
not the Experiment may ealily be made by tying a Thred upon any of 
the Branches 3 fetting down the refpeft it then hath to any Quarter in 
the Heavens : for, if it (hall appear in two or three Months, to have 
changed its Situation towards fome other Quarter ^ it is a certain proof 
hereof. And that hereby the Roots of many Plants become twilled 5 
the Motion beginning in the Stalk , and ending at the bottom of the 
Root, which Hands always fixed in the fame place. 

8. §. The Convolution of Trunks, is made not one, but divers ways 3 
fome moving by South fromEajl to Weft 5 and others fromWeft to Eaft. 

Wherefore it leemeth, that as the Efficient Caufe of Convolution, is not 
within the Plant, but external: fo allb, that it is not One,bwr that there 
are Tveo Great Efficients of this Motion 3 fc. the Sun and the Moon. 

Some winding together with the Sun, in its Diurnal Motion, ( or, if the 
the Earth moves, then. Inclining to the Sun) by South from Eaft to 
Weft. And others winding with the Moon, in its Monthly Motion, from 
Weft to Eaft. 

9. 0. This poflibly, may alfo be one fenjtble way of diltinguifhing 
betwixt Solar, and Lunar Plants. Thus far, in general, of the Motions 

of Trunks. 

CHAP. VII. 

Of the Nature of Timber or Trunks, as they 
ferve for Mechanick Ufe. 

[H E lafl thing I purpofed to fpeak of, is, Thofe 
feveral Qualities of Timber or of Trunks, by which 
they are fitted for Mechanical TJfe. As Hardnefs, 
Softnefs, Faftnefs, Clevefomenefs, Toughnefs, Brittle- 
nefs, Durablenefs, or any of the fame Qualities 
compounded. The V'ipble Caufes whereof are ob- 

_ fervable. Partly, in the Structure of the feveral 
Parts 3 fc. the Infertions, Sap-Veffels and Aer-Veffels 3 as to the Num¬ 

ber, Size, or Poption of any of them. And partly, in the Nature of 
the’ Parts 3 I mean fuch as is manifeft to fenfe. According to our clear 
and diftinft obferving of all which Caufes, we may underftand. 
Wherefore any Wood is made ufe of for any certain purpofe. And 
alfo, wherein fitly to apply it to further Vfe. In order to which, s 

A a compleat 
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compleat Hiftory of the Mechanical Vfes of Vegetables would very 
much conduce. I (hall for the prelent give fome Inftances. 

2. §. AS Firfl, fome Woods are foft, as Deal, and Sallow. Yet from 
different Caufes. Deal, from the great Porofity of the Wood it felf, 
or the large Pores amongft the Sap-FejfJels. But Sallow, from the great 
number of Aer-Vejfels fpread all over it. And therefore, though they 
are both foft, yet will not forve for the fame purpofes 5 Sallow being 
well wrought upon, which way foever you cut it: but Deal, efpeci- 
ally the white Deal, if it be cut crofs, it tears, and will never polifh 

or work fmooth. 
3. §. Again, in sallow, by the equal fpreading of the Aer-VeJJets, 

the Softnefs is equal or alike in all Parts. For which caufe it maketh 
an excellent Coal for Painters Scribets. Becaufe it doth not only make 
a light Stroak,., but every where certain 5 and fo doth not difturb the 
even Motion of the Hand. For the fame caufo, shoomakgrs alio make 
ufe of it for their Carving-boards. Becaufe being every where equally 
foft, it turns not the edge of their Knives, Which Deal would pre- 
fently do ; becaufe though very foft in fome places, yet in others ’its 
hard 5 that is to fay, on the inner Verge of every annual Ring of Wood, 
where the old Sap-Vejfels grow much more compad and clofe together. 

4. AGAIN, fome Woods are foft, but not fall ; others are 
both, as Linn: its Softnefs, depending on the numeroufnefs and equal 
fpreading of the Aer-Vejfels : its Faftncfs, on the clofonefs of the true 
Wood, and the fhortneis, and fmallnefs of the Infertions. For which 
caufe, it is of excellent ufo for many purpofos ; and particularly, for 
fmall Sculpture: fuch as may fometimes be feen for the Frames of 
Lookjng-Glajfes, or of fmaller PiUures in Water-Colours. 

5. $. SOME Woods, again, are/*/?, and hard , as Elm. Its 
hardnefs depending upon the clofonefs of the Wood. Its fajlnefs, 
Partly, upon the fame caule; and partly, on the lmalnels of the Inftr- 

tions ; as alfo on the fewnels of the Aer-Vefjels in proportion with the 
Wood; and on the thwart and crofs Poftion of many of them. Hence it 
is, that Elm, of all others, is the moffc Crofs-graind Timber; that is, 
cleaveth fo unevenly, to and fro, according to the crofs Portion of the 
faid Vejfels. 

6. $. Hence alfo it cleaveth the mojl Difficultly. Even then, 
when it is without any Knots. For which reafon it is always uled, 
as beft for the Hub of a great Wheel. As alfo for Water-Pipes,and for 
Pumps. Not becaufe it is the moft durable Wood; but becaufo it 
will not fplit or cracf, either in the working, or afterwards. For 
the very fame reafon, it is ufed for Coffins; that is, becaufe, it will 
not fplit in working: not becaufo it will endure longeft under ground ; 
for PA.es are always made of Oak. So alfo the Ladles and Soles of a 
Mill-wheel are always made of Elm ; as alfo the Keel ofa Boat, fc. left 
they fhould fplit: but the other Parts are made of Oa^. 

7. §. It may here alfo be noted, That the Planks commonly called 
Grcaning-Boards, lately expofod, as a kind of Prodigy, to the view 
and hearing of many People, were of Elm. The Aer-Vejfels of this 
Wood, being, though not more numerous, yet more ample, than in 
any other Timber. So that upon the application of the Red-hot-Iron, 

as was ufual, and thereby the Rarifa&ion of the Aer and Watery Parts 

in the Timber; every Vejfel became, as it were a little Wind-Pipe for 
their 
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their Expiration. And as a great many Drops falling together in a fhowr 
of Rain} fo a great many of thefe Pipes playing together, might make 
a kind of big or groaning noyfl*. 

8. y. AS Elm, of all Woods, is one of the fafieft ; So, on the 
contrary, of all hard Woods, Oak is the moft Cleavefome, or jplitteth 
the moft eafily. The caufe whereof is, partly, the Largenefs of the 
Infertions $ and partly, the Diametral or Radiated Pofition of moft of 
the Aer-Veffels: upon both which accounts, wherever a crack is once 
begun, *tis eafily continued throughout the Diameter of the Trunk; 

9. $. AGAIN, fome Woods are hard, fafi, and tough. So is 
AJh, and efpecially Beech. Hard and fafi, from fome of the fameCau- 
fes, as Elm. Tough not from the Stru&ure, but from the Nature of the 
Parts } whofe Principles are united in a more exadt proportion. Where¬ 
fore London-Cars have the Rings of their Wheels of Beech 5 becaufe it 
tears more difficulty than even A[h it felf. Whence al(o for large Screws, 

there is no Wood like it. But for Small Screws, of about an Inch Diame¬ 

ter, Birch is the beft } as being, though not fo hard, yet more tough. 

10. T HE more Brittle a Wood is, ’tis likewife ufually the more 
durable. So Oak, which, with refpedt to its hardnefs, is not a tough, but 
very brittle Wood, is almoft as durable as any. Whereas Beech, Birch, 

and the like, although very tough 5 yet for Duration, are of no fervice 5 
for there are no Woods will rot fooner : and therefore, though ftrong 
enough, yet unfit to make any Standing Parts of Building, or of Fur¬ 

niture } efpecially in wet and moift places. Becaufe, thefe Woods, 
having a lefs proportion of Oyl, than there is in (M. 5 they are apter 
to imbibe the moifture even of a dank Aer } by which moifture, they 
either Rot, or breed Worms, which deftroy them. 

11. $. HENCE it is, that what we call the Heart of Tim¬ 

ber , as it is more brittle, fo alfo more durable 3 fc. Becaufe more 
Oylie. So that which is called the Sap of Oak, is much more tough than 
the Heart, although the Heart be more durable. That is to fay, the 
older the Wood is, the Watery Parts are the more evapourated, whilft 
the Oylie ftill remaine, as a kind of Tinfture or Extract in the Wood. 

Even as we fee, that the older Seeds of any one Kind, are more Oy¬ 

lie than thofe that are green and young. So that the Oylie or Rofinous 
Parts of the Sap, are a kind of Embalming to the Heart, or older Part 

of a Tree, fecuring it from the deftrudtive impreffions of the Aer. For 
which Caufe it is, that Oak, Yew, Cocus, Guajacum, &c. which are 
Oylie Woods, have always much Heart, whereas Birch, Alder, Beech, 

Maple, which are very Zdnoylie, have never any Heart. 
12. $. FROM hence likewife we may underftand the Caufe of 

the Toughnefs of Flax : what we call Flay, being only the Sap-Veffels, 
or Lignous Fibres of the Barque. And generally, the Barque of any 
Tree, as of Willow (whereof are ufually made a fort of Ropes) is 
very tough. The Veffels being here younger, and lefs Oyhe than in the 
Wood.. So likewife Hemp, is nothing elfe but the Sap-Veffels of the 
Barque ofthe Plant fo called. And Scotch-Cloath, is only the Houfi- 

wifery of the fame Parts of the Barque of Nettle. 
13. §. WHENCE it is very probable, that there are many 

other Plants, as well as the above named, whereof might be made 
good Tow. And of fome, efpcially in fome refpeas, better than of 
Flax it felf. Becaufe that even Hemp, although it will not make fo 

A a 2 fine 
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fine a Staple, as Flax ( for all our fine Hollands are made of Flax ) yet 
Flax, which is but of the fame finenels as Hemp, will never, by all the 
Art yet known, be made fo white as Hemp is made. The Qualities 

therefore of the beft Tone, that can be in Nature, are that the Staple 

be long, [mall, tough, and white. So that if in the Barque of any 
Plant, we can find thefe Qualities, or any of them, to excell 3 we may 
be fure, it will be of better ufe, in fome refpe&s, for the making of 
Cloath, or other purpofe, than Flax it felf. 

14. §. I WILL conclude with one In Fiance more, and that is 
as to Grafting. The good and happy fuccels whereof, doth certainly 
depend upon the fuitablenefi or refpondence betwixt the feveral Parts 

of the Stocky and Cyon 3 as the Barque, Wood, and Pith 3 and that both 
as to the Number, Size, and Pofition of the faid Parts,and of their feve¬ 
ral Pores or Veffels : according to the degrees whereof, the Conjundi- 

on ( ceteris paribus j will be more or lefs profperous. So that of all 
fuch Conjunctions as are found to be apt and taking, and which fome 
have learned not without long Prattice and Experience 3 another, on¬ 
ly by comparing the Branches of Trees together, may with little trou¬ 
ble and in much lefs time, inform himfelf By the fame means, fome 
Conjunctions which feem to be ftrange, as Quince and Pear, White Thorn 

and Medlar, See. do yet, by the refpondence of their Parts, as well as 
by Experience, appear to be good. And there is no doubt, but that 
many Conjunctions not yet tryed, or not known to have been fo, may 
upon the fame ground, be tryed with good fuccefs. 

15. y. The chief life of Grafting and Inoculation, is, That they 
Accelerate the growth of Good Fruit. The Caufe whereof, is the Knot, 

which is always made in the Conjunction. By means of which, all the 
Sap is (trained, and fo alcendeth up into the Graff or Bud, both Purer 

and in lefs Quantity 3 and is therefore better and (boner concotted. 
Hence, the fmaller the Fruit of any Tree, though it be not the beft, yet 
the Sap being there, in lefs Qantity, is the fooner ripe. On the con¬ 
trary, where the Sap alcendeth too freely, it doth not only retard the 
growth of the Fruit, but produceth Barrennefs 3 as is (een in thole 
luxuriant Branches, where it runs all up to Leaves. Hence alfo Vines, 

by Bleeding, become more Fruitful: that is, by the Effufion of Part 

of the Sap, there is a more eafier melioration of that which remains. 
Even as phlebotomy doth oftentimes produce a more healthful and bet¬ 
ter Habit of our own Bodies. To conclude, the leffening the Quan¬ 

tity, and thereby the melioriation of the afeending Sap, by Knots, is 
Natures own contrivance 3 as is feen in Sugar-Cane, Corn, and other 

Plants. 
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To the Honourable 

Robert Boyle Efq; 
I 

S I R, 

F T E R I had ftnijhed the foregoing 

Books, In which, 1 conceive, as far as 

Gaffes will yet lead as, I have clearly De- 

fcriUd and Delineated the Structure of a 

Plant 3 and have endeavour d, in fome 

part, to Zlufold the Reafon and Scope of Nature there_ 

in: I was willing to fit down, and leave what remained\ 

to the Improvements of the Prefent and Succeeding 

Ages. 

But in Difcourfe upon this Subject, You have been pleafed 

frequently to inf ft. That I fhouldby no means omit, to give 

likewife, fome Examples of the Mechanifme of Nature in 

all the other Parts. The Performance whereof therefore, 

next to the Obedience I owe to the Royal Society, is to 

be looked upon, as a Due to the Authority which Tour Judg¬ 

ment hath over me. 

This I have faid, that, if what is herein done, fhallprove 

acceptable unto Learned Men 5 they may know, To whom they 

are oncemore to give their Thanks: After they have foofteri 

done it,upon (a better fcore) the Publijhing of Tour own Ex¬ 

cellent Works. In which, there feems to be a Queftion, Whe¬ 

ther Tour Continual Endeavours, to enlarge the Bounds of 

Natural Knowledge, or Tour Succeffes therein, have been 

the Greateri So that, whereas Nobility in fome, doth 

otily 
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only ferve to lift them, like Jupiter s Satellits, out of 

fight: You, hy giving a greater Light, have drawn all 

Mens Eyes upon You. And whileft there are many , in 

all Ages, fond of Preheminency in the Condutl of Popular 

Affairs$ who yet rarely hit the Mark they aim at 5 or 

aim at That they pretend: You have thought fit, rather 

to feparate Your Self, to that more Innocent, and more 

Noble Sort of Wifdom, which lieth, not in the Arts of 

Conceiling, but in Difcovering, the Truth of Things. 

That we may have many to imitate You herein, can¬ 

not but be heartily wifh’d by all, who regard the Honour 

of their own Country 5 as it is, with much Zeal, by 

Your moft obedient 

Servant 

NEHEMJ AH GREW. 

THE 
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ANATOMY 

LEAVES, 
PROSECUTED 

With the bare EYE, 

And with the 

MICROSCOPE 
Read before the Royal Society, O&ob. 2 6. 16 j6. 

PART I. 

CHAP. I. 

Of the Protections and Folds of Leaves. 

N THE General Anatomy of Plants, I have af- 
figned one whole Chaffer (a) to the Germen and (aj Lib. i. 
Leaf. Since then, I have occafionally made divers Ch. 4. 
Remarques of the lame 5 both with the Naked 
Eye, as there, and alfo with the Microfcope. The 
Principal whereof, I fhall here fet down 5 without 
repeating any from thence 3 or obliging my felf 

ftri&ly to the Order there ufed. 
2. §. That which in a Germen, firft occurs to the Eye, is the Pro¬ 

tection of the Leaves, or the various Methods which Nature takes to 
preferve them from the Injuries both of the Ground, and of the Wea¬ 

ther. To the Inftances formerly given, I fhall add thefe that follow. 

B b 3. f* 

j 
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Tab. 41* 

lab. 41. 

Tab. 42. 

Tab. 41. 

3. $. AND Firfl, it is obfervable of the young Bads of Ammi, 

that left they (hould be bruiled, or ftarved, upon their firft Erupti¬ 

on from under the Ground 3 they are couched, as Firn is rowl’d, in* 
ward 5 each Bud, againft the Bafe of the Stallj of the foregoing 
Leaves, and moft cxa&ly laid up within the Membranes thence pro¬ 
duced : Juft as the Child in the Womb, lies with his Head againft his 
Knees $ or as it is afterwards embraced with the Armes of the 
Nurfe. And it is a general Rule of Nature, where the Stalks of 
the Leaves are fo long, that they cannot lap one over another and 
where no other fpecial Protection is provided 3 for the bottoms of the 
Stalks to be produced into broad Membranes, as Blankets to the fuc- 
ceeding Buds 5 as in Crowfoot, Dovesfoot, Claver, Cransbill, Straw¬ 

berry, Tarrorc, and others. And fometimes inftead of two skins 

lapped one over another, there is one entire Skin, produced from the 
Stalk , in which as within a Secundine,the Bud is fefely fhrowded 5 and 
which, in its Growth, it gradually breaks open. 

4. THE fame isalfo obfervable in Dock,, Sorrel, Biftort, and 
all other Plants of this Kindred 3 with this difference, That every 
Veil or Secundine is not here produced from the Stalk of the Leaf 3 but 
hath its Original Distinct from it. And whereas in the former, every 
Bud hath only one to it felf: in thete Plants, every leffer Leaf] toge¬ 
ther with its own proper Veil, is always inclofed, with the next greater 
Leaf, in another Veil common to them both 3 and both thefe with the 
next, in another 3 and fo on to the greateft. Thefe Veils are extream 
thin, and have very few Veffels 3 being fo many mecr trartfparent 
Skins. For which reafon, there is always found a Mucilage or clear 
Geliy, between every Leaf, and its Veil, and between Veil and Veil 

The one, thus preferving the other, (as do the Humors and Mem¬ 

branes of the Eye ) from drying and (hrinking up, and thereby from 
becoming ufelels for the Protection of the Plant. 

5. £. THE Orchis, and other Plants of this kindred, becaufe they 
Spring and Flower early, when the mornings are cold, have a double 
Sheath, or Blanket over all. The Buds of fome Herbs (as of plantain) 

having no Hairs growing on them,are covered with Hairy Thrums. And 
the Nettle hath Bastard-Leaves, or lnterfoyls between Leaf and Leaf 
for the pretervation of its Stings. 

6. $. ANOTHER Sort of Protection is teen in Wild Clary 
White Archangel, and other Plants of a like Shape. In which, the 
greater Leaves do ftill cover and inclofe the leffer, not by being lapped 
over them, as where the Leaves are more numerous, is uteial 3 but by a 
Double Pore-Curl at the bottom of every two greater Leaves 3 by which 
the little Under-Bud is embraced, and fo kept lafeand warm. 

7‘ §• THE Leaves of Onions are all Pipes one within another. 
Thefe Pipes are every where entire, faving about the middle, where 
they have a fmall Aperture 3 common to all of them, even the moft 
minute in the Centre: not being a forced Crack, but a Door ori¬ 
ginally formed, for the iffuing of every leffer Pipe, out of a greater. 

8. THE LAST I (hall give, is that which is remarkable in 
Common Sumach. The Buds whereof, being exceeding tender. Nature 
appears follicitous in a peculiar manner, for their pretervation. For 
w hereas in other Plants, they are well enough fecured only by ftanding 
behind thestalks of the elder Leaves: here they are lodged within the 

very 
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very Body of the Stalki as entirely, as a Kernel is within an Apple, or 
a i7#//// in the Womb. From whence it comes to pafs that the Bajis of 
every Stalk is extreamly fwelled, as going Great with a Bud. 

9. f. UPON THE removal of thole Parts, which are con¬ 
trived for the ProteBion ^ the Foulds and Compojlnre of the Leaves do 
next appear : all which are moft aptly fuited both to the Number and 
Shape of the Leaves, and alfo their Pojition upon the Branch. In the 
Firfi 'BOOfe 00 I ^ave given Examples of thefe Eight Sorts, fc. the(a)Ch. 4* 
Plain Lap, the Plicature, the Duplicature, the Multiplicative, the 
^/c the Double Back?Roll, the Double Fore-Role, and the Treble- Tab. 42. 

To which Uhall add Four or Five more. 
10. $. And Firji, in fome Plants, as Ground-Ivy, St. Johns Wort, 

and divers others, where the Leaves are fmall, pretty numerous, and 
grow by pairs, they have no Fould, but ftand Flat and Tangent, like 
a pair of Battledores clapt together. 

11. They have the like Pojlure in Baum 5 faving, that here 
the Edges of the Leaves are a little curled backward. Not Rolled, a 
Curl being but the beginning of a Roll. So the feveral Labels of a 
Grounfel-teaf are all laid in a Back-Curl. 

12. §. The Leaves of fome Plants, as Horehound, White Lamium, 

Nettle, and others, are like wife only Tangent, but are let with a Fore- 
Curie. And the feveral Labels or Scallops of the Leaf of Common 

Crowfoot, are all Curled Inward. But thofe of Hepatica aurea, are com- 
poled into Double Fore-Rolls. 

13. i. THE Leaves of Sags, Scabious, Red Lamiuni, Lychink 

Sylvejiris, and others, are neither couched one over another, as in the 
Bow-Lap 3 nor plated, as in the flat Lap; but beihg loofely foulded, of 
every pair of Leaves, the half of one is reciprocally received between 
the two halfs of another, and may therefore be called the Cleep. 0 
A Pofition very well fuited to the Sinalnels of their Number, and the 
Equality of their Size, not fo well agreeing with the Bow-Lap 5 and 
the fomewhat inward Pofture of the Fibres, not allowing the Flat 
Lap. Sometimes, as in Syringa, where the Leaves are broader, the 
Cleep is joyned with a Fore-Curie. \ 

14. f. THE laft I (hall mention, is the Plaite-Roll, as in the ta- 

pathum Alpinum, which fome call Englifli Rhubarb. The Leaves where¬ 
of are fb very large, and the Fibres (o prominent } that befides and 
under the two Back-Rolls, they are alfo laid in feveral Plaits, and un¬ 
der thofe Plaits, again with letter ones, all moft exquifitely Tucked up 
between the (aid Fibres : So, as neither tobruifo the fame, nor yet to 
leave any Vacuity: whereby every Leaf> and the whole Bud, lievclofe 

and round within their Veils. 

% 
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CHAP. II. 

Of thofe things which appear upon the Surface 
of the Leaf. 

H E S E are Globular Excrefcences, Spots, Hairs, 

Thorns and Prickles : of all which, except Spots, 

I have fpoken in the Appendix to the Chapter of 

Leaves in the Fir ft 'BOOfU 
• 2. Of the Globulets, it may here be fur¬ 

ther noted, That thofe which are white, and lie 

fometimes like a fine Powder upon the Leaf, 

were once tranfparent, as in Bears-Eear 5 their 

cleer Liquor beeingnow evaporated to anExtraff 

or White Flowers. This, if licked off, will give you the Taft of the 

more Ejfential Content of the Plant 5 different from that perceived in 

chewing the Leaf. 
3. For the obferving of them, it may alfo be noted, That al¬ 

though they often grow on both fides the Leaf alike 3 yet fometimes, 

as in Ground-Ivy, only or chiefly on the Back-Side. And that in many 

Flants,where the elder Leaves have none 5 on the young Buds they are 

very numerous $ as in Corin Tree, Sorrel, and others. 
4. f. AS for Spots, the fmaller ones are obfervable not only in 

St. Johns'worts, (in which Plant only they are commonly taken no¬ 
tice of J but alfo in Rue, Ground-Ivy, Pympernel or AnagaUis, and 

divers other Plants, when held up againft the Light. The original 

whereof feems to be, at leaft in fome, from the Globulets above men¬ 
tioned 5 that is, when they break and dry away. So the Spots of Rue- 

Leaves,which in the Refte&ion of Light look blacky,but upon the Trajccti- 

on thereof are tranfparent, are fo many little Holes, pounced half way 

through the thicknefs of the Leaf, and foem as made, by the breaking 
and drying away of as many Globulets. Whence alfo, as the Globulets 

are beft feen in the younger Leaves, fo thefo Spots in the elder. 

5. BESIDES thefo, and fome others ( as thofo in Ladies- 

ihiftle') which are Natural to the Leaf'-, there are alfo fome Spots, or 
rather Streaks, which are Adventitious j as thofe in the Leaves of Son- 

chus. The Caufo whereof is a fmall flat Infetf, of a grey Colour, and 

about 4th of an Inch long. Which neither ranging in bredth, nor 

ftriking deep into the Leafj eats fo much only as lies juft before it, 

and fo runs fouddingalong betwixt the skin and the Pulp oftheLeaf $ 

leaving a whitifh Streaky behind it, where the Skin is now loofo, as the 

meafure of its Voyage. 
6. $. THE Original and foveral kinds of Thorns, l have deforib’d 

in the above laid Appendix. I only add, that the very Leaves of fome 

Plants, if th'ey ftand till the focond year, are changed into fo many 
Thorns, as in the Furz. 
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7. §. They are of life, not only for the Protection of the Bud? but 
likewife, forthe fupport of the Plant ? as is obfervable in thole Climbers, 

which are neither ftrongenough to ftand of themfelves ? nor yet, from 
their fragility, are capable of winding about another, without being 
torn all to pieces. For which end alfo, thefe Thorns grow not like 
Buds, eredted ? but poynt all downwards, like fo many Tenters or 
Hanging-hooks : as in the Bramble? chiefly on the Stalks ? and in Clivers, ^ dt>' 

alfo on the Leaves themfelves whereby they catch at any Thing that 
ftands next themand fo, although fuch Him and feeble Plants, yet 
eafily climb to a very great hight. • 

8. §. O F T H E feveral Figures of Hairs, and their life, I have B. i.Ch.A, 

alfo fpoken. As to one Ufe, fc. the Protection they give to the Leaf, Tab. 43. 
I Aiall here further note. That the defign of Nature, is the more evi¬ 
dent if we confider, That all Leaves are not alike Hairy, nor at all 
times, nor in every part : but differently, according to their Age, Sub- 

fiance. Texture, and Fortiding up. Their Age ? for there are many 
young Buds covered with a thick warm Hair, which afterwards dries 
up and difappears, as uftlefs $ as thofe of the Vine, Golden Liverwort, 
8cc. Their Subfiance'? fo thofe Buds which are tendered, and would 
fooner feel the cold, if naked, have the fulleft Hair ? as of Tkifik, 
Mullen, Burdock, and others. Their Structure 3 therefore thofe Leaves, 

whole Fibres ftand more prominent or above their Surface, left the 
coldfhould nip them, are covered with greater Store of Hair ? as in 
Moth-Mullen, Garden-Clary, and the like- And their Foulcl? it being 
obfervable, That thofe Leaves which are folded up inward, have little 
or no Hair on their inner, but only on their Back-Sides, which are 
open to the Aer 3 as is vifible in Corin? Warden, Golden Liverwort5 

and others. 
9. $. Add hereto. That where there is Store of Hair, Nature is 

the lefs follicitous for other Covers 3 and where there is not, (he is more. 
So the Leaves of Beans and Peafen, of Nettle, Plantain, &c. not being 
Hairy, have each a Surfoyl, or elfe certain Hairy Thrums, to protect 
them. And thofe Plants which have neither, are fuch as have a Hotter 

Juyce, and fo lefs fubjett to the impreffions of Cold, as Speerwort, Scur- 
vygrafs, Watercrefs, Fenil, and moft of the Umbelliferous Kind. 

10. V* Hair is of ufe to preferve young Buds, not only, from the 
cold Aer, but alfo from too much Wet 5 which, if it were contiguous, 
efpecially in Winter, would often rot and deftroy them. But being 
made to ftand off in drops at the ends of the Hair, doth not hurt, 
but refrefh them. Thus doth Nature make the meaneft Things fome- 

times fubferve to the beft Ends. 

•o 
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CHAP. III. 

Of the Figure of the Leaf; and the Apparent Pofition of 
the Fibres. 

Tab. 4 6. 

Tab. 4 6. 

HAT which in the Leaf offers it felf next to 
be oblerved, is its Figure. This is infinitely va¬ 
ried with the leveral. Kinds of Plants: and there 
are fame, which have Leaves ( befidcs the two 
firft DiJJimilar ones) of Two Kinds or Two di- 
ftintt Figures 3 as the Bitter-Sweet, the com¬ 
mon Little Bell, Valerian , Lady-Smocks , ancf 
others. For the Under Leaves of Bitter-Sweet, 

are Entire, the Upper, with two Lobes: the Under Leaves of the 
Little Bell, like thole of Pancy 3 the Upper, like thole of Carnation, 
or of Sweet-William. And in lome Plants, Nature affe&eth a Kind 
of Irregularity 5 the Leaves whereof are of no one certain Figure 3 as 
in Dragon, Peony, Bifhops-Weed, &c. 

2. §. BUT the Leaves of mod: Plants, have a Regular Figure 3 
and this Regularity, both in Length and Circuit, always defineable. 
In Length 3 by the Proportion between the feveral Leaves upon one 
Stalk,, or between the leveral Lobes upon one Leaf. So the Leaves 
of Clematis Sylv. major, which Hand by Ternaries, Ihorten by equal 
Proportions, that is to fay, i£ the chief Fiber of each, be divided into 
equal Parts 3 their feveral Lengths are not as Ten,Eight,and Four 3 but 
as Ten, Eight, and Six. So the Lobes and Fibers of Clematis Virgins- 

ana Heder£ folio, of Artenuifa, &c. Ihorten in like manner by equal 
Proportions. The lame is oblervable in meafuring, upon a Goofeberry- 
Leaf, from the Poynt of the firft Lobe, to the firft Angle 3 from thence, 
to thelecond Poynt 3 from thence, to the lecond Angle 3 and from 
thence to the third Poynt. 

3. §. But in many, the Proportion is different* So in the Leaves 

of the Lejfer Maple 3 the fhortning of the fmaller Lobes, with refpe&to 
the middelmoft3 is not Equal, but Double to that of the middlemoft, 
with refpeft to the Greater. For if their chief Fibres be divided into 
Equal Parts, they are as Eleven, Nine, and Five. On the contrary, 
in the Leaves of Althea fruticofa Pentaphylloidea, the middlemoft Lobes 

Ihorten by a greater Proportion than the Leaft3 all three being as Ten, 
Fourteen, and Twenty. 

4. VV I T H relpeift to the Circumference, the Figure of moft 
Leaves is very Complex. Yet Two things are evident. Firft, that all 
Regular Leaves,are defined or meafured out by Circles 3 that is, by the 
Arches or Segments of leveral Circles, having either the lame, or di¬ 
vers Centers and Diameters. Secondly, That the Length of the Leaf, 

or of the chief Fiber thereof, is the standard Meafnrefor the Diame¬ 
ters of thefe Circles: thele being either its full Length, or certain 
equal parts fubftra&ed, or multiplied 3 as half its Length, or its Length 
and half, &c. 

\ 
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5. TO make this appear,I fhall give feveral Inftances: of fbme, 

where both the Edges are of one Meafure 5 and of others, where they 
are different. And of both kinds, where they are meafured by fewer* 
andwhere by more Circles. 

6. The Leaf of Lagopus major fol. pennat. is meafured by One 
Circle, the fame on both Edges, whofe Diamctre is Thrice the Length 
ofthe Leaf. 

7. §. That of Syderitk Salvia fol. by Two Circles: the Diameter 

of the Lower, being Twice the Length of the Leaf * of the upper, j. y 

the Length and half. In both thefe the Circles are drawn Outward * 
that is, with their Centers fbme where upon the middlcmoft or chief 
Fiber of the Leaf. 

8. That of Orange-Tree, is alfb meafured by Two Circles : but 
one of them repeated with Oppofte Centers. That next the Cone of 
the Leaf is drawn Inward 5 that is, with the Center no where upon the 
Leaf but without it. The Diameter hereof is juft the Length of the Tab. 44. 
Leaf. The midle part of the Edge is meafured by the fame Circle,, 

only drawn Outward. The lower Circle next the Stalls is drawn In¬ 
ward, as the upper5 and its Diameter Three times the Length of the 

Leaf. 
9. $. The Leaf ofthe Venetian Fetch, is meafured by Three Cir¬ 

cles. That next the Cone, drawn Inward* the Diameter whereof, isj-^ 
Twice the Length ofthe Leaf ^ the next is drawn Outward* where¬ 
of the Diameter, is juft the Length. The third or lowermoft, is drawn 
alfo Outward * and its Diameter, half the Length. So that they all 

leflen by an Equal Proportion. 
10. The Leaf of Great Lafermrt , is alfo meafured by 

Three Circles * all drawn Outward, and one of them Repeated. The 
Diameter of that next the Cone, is Half the Length of the Leaf * of the Tab. 45. 
next, Thrice the Length * of the Third, juft the Length * the lower- 

moft, is the fame with the Firft. 
u. y. That of Broad Leavd Lafermrt ,\s alfo meafured with Three 

Circles * and one of them repeated with Oppofte Centers. The Diame¬ 

ter ofthe Firft, is Half the Length of the Leaf* of the Second, Twice tab. 44. 
the Length* of the Third, juft the Length: all of them drawn Out¬ 
ward. That next the Stalk, is the fame with the Firft* only drawn 

Inward. „ L 
12. §, The Figure of the Leaf of the Cornelian Cherry, is exactly that 

ofthe foregoing, Inverted: the fame meafure there beginning at the fab./l/l. 
Bafe, and ending at the Conet, which here begins at the Owe, and ends 
at theBafe: as by comparing their Draughts together may be ob- 

ferv’d. : 
13. IN A L L, the foregoing Examples, both the Edges of the 

Leaves have the fame Meafure. But they have oftentimes, different 

ones * as in thefe that follow. . 
14. 4. Tht Leaf of Althcea fruticofa,is meafured by Three Circles. The 

left Edge fas the Leaf lies with the backfide upward ) by One Circle, 
but Twice repeated. For the Diameter of the Firft, is the Length of Tab. 45, 
the Leaf-, the Second is the fame, but drawn upon another Center * 
the Third alfo the fame, but drawn Inward. The right Edg, is mea- 
fur’d by Two Circles: the Diameter of the Firft, being the Length of 
the Leaf * of the Second, Half the Length. 

7 <5- 
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Tab. 45. 

15. $. That of Black Poplar, by Three 3 and each Edge by Three 
repeated. On the left, the Diameter of the Firft, is the Length of the 

Tab. 45. Leaf 5 of the Second, Half the length 3 of the Third, the Length and 
Half. The Meafure of the right Edge, is that of the lefr, Inverted : 
the fame Meafure there beginning at the Bafe, and ending at the Cone 3 
which here begins at the Cone, and ends at the Bafe. 

16. §. That of Doronicum, is meafured by Three Circles, whereof, 
one is repeated Once 3 and another Thrice. The right Edge by Two, 
and One repeated. For the Diameter of the Firft or that next the Cone 3 
is the Length of the Leaf 3 the next is the fame, but drawn Outward 3 

Tab. 45. the Diameter of the Third, is Half the Length. The left Edge, by 
Three Circles3 whereof One is repeated on the fame Edge, and Two, 
the fame, as on the other. For the Diameter of the firft, is the Length 
of the Leaf 3 of the Second, Four times the Length 5 the Third, the 
fame as the Firft 3 and of the Fourth, Half the Length. 

17. §. Laftly, that of Mountain Calamint is meafured by Four 
Circles. The left Edge, by Three Circles, of which, the lowermoft is 
once repeated: the right Edge alfo by Two 3 whereof the nether is 
like wife once repeated. 

18. $. It may feem, even from thefe Inftances, no very unobvious 
Conclufion 3 That all Crooked Lines, Spiral, Heliclj, EllipticJ{, Hyperbo- 

licki Regular, or Irregular 3 are made up of the Arches of Circles, having 
either the fame, or divers Centers and Diameters. And, as otherwife, 
fo from the Contemplation of Plants, men might firft be invited to Ma¬ 

thematical Enquiry s. 
19. £. TOGETHER with the Figure of the Leaf, the Poption 

of the Fibers, as it is apparent before Diflettion, is obfervable 3 especi¬ 
ally on the back of the Leaf. Whereof I fhall add, to what I have 
faid in the Firft 0500k, the following Remarques. 

20. §. Firft, that there arefome Leaves, in which the firft Colla¬ 
teral Fibres make Right Angles with the Great one in the midle : as 
the Great-Maple, the Great Celandine, ChondriUa, and the reft, or many, 
of the Intybous Kind 3 with fome few others. But that generally all the 
chief Fibers of a Leaf, make Accute Angles together: both where they 
ftand collateral with the midle Fiber, as in Strawberry 3 and where they 
all part at the Stalk, as in Mallow. 

21. Again, that of thefe, there are fome few, any two of whofe 
T . , , Defining Fibres making two Rays of equal Length, take in One Eighth 
1*0.46, & part Qp a Qjrcig^ as }n fallow 3 and in fome one Tenth : but in moft 

47* they take in either one Twelfth part, as in Holy-Oak 3 or one Sixth, as 
in Sirynga. So that where the Fibres ftand Collateral with one in the 
the midle, if you fuppofe them to be drawn out at Oppoftte Angles t> 

or where the chief Fibers part at the Stalk, you only take in the Stalk 5 
you will thereby divide a Circle into Eight,Twelve, or Six equal Parts 3 
as in Sirynga, the Vine and others. And fo likewife, where there are 

T^.46,47. feveral Sprigs upon one Stem, as in Fenil, Hemlock, 2nd the like: 
as will beft be underftood by the Figures. 

CHAP. 
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CHAP. IV. 

Of the Parts and Texture of the Leaf. 

COME next to obferve the feveral Parts, where¬ 
of the Leaf is compofed : and firft the skin. This 
being ftript off the Leaf although to the bare Eye 
it looks no otherwife than a $kjn of Jfwglafs : yet 
being viewed through a good Glafs, with a clear 
and true Light, and in an advantagious Petition, it 
appears to conlift not only of Organical Parts, as 

do the Skjns of Animals 5 but thefe alfo Regularly mixed together 5 that 
is, Parenchymous and Lignous Fibres, all very curionfly interwoven 
as it were, into a piece of admirably fine white Sarcenet: as in Flag, ^ 

Tulip, and the like. 
2. From hence, it is ealy to conceive how the Skeins of all 

Plants, as well as thole of Animals, are perfpirable 5 fc. between the 
{everal Fibers of which they conlift. But as the Skins of Animals, 
elpecially in lome Parts, are made with certain open Pores or Orifices, 
either for the Reception, or the Elimination of fomething for the be¬ 
nefit of the Body : fo likewife the Skins, of at leaft many Plants, are 
formed with feveral Orifices or Pafs-ports, either for the better Avoid- 

tion of Superfluous Sap, or the Admijfion of Aer. 
9. §. THESE Orifices are not in all Leaves alike 3 but varied in 

Bignefs, Number, Shape, and Portion : Serving to the different Nature 

of the Plant,ox Leafi and giving the Leaf as it were,a different Grain. 
Princes Feather, i.e. a Sort of Sanicle, they ftand only on the Edges 
of the Leaf5 but are very ample. In the White Lily, they are Oval, 

very white, and each furrounded with a llender white Border. They 
ftand about a 6th or 8th part of an Inch diftant,as they appear through Tab. 48, 
a good Glafs, all over the Leaf, but not in any regular Order. Thefe 
Orifices are the caufe of theGreyilh Glofs on the upper fide the Leaf: 

for the BackTide, in which there are none of them, is of a dark 

Sea-Green. 
4. §. In the Leaf of Pine, they are alfo Oval, and about the lame 

Bignefs and Number, as in that of a Lily •-> yet without a Border. But g 
their Pofition is very Elegant, ftanding all, moft exactly, in Bank, and 
File from one end of the Leaf to the other. 

5. tf.NEXT TO the skin, lies the Pulpy part of the Leaf‘s which 
by the fame latitude, as Vfe hath taught us in many other Word?, I 
call the Parenchyma. This Parenchyma or Pulp of the Leaf like t he 
Pith, and all other Parenchymous Parts of a Plant is made up of in¬ 
comparably fmall Cylindrick Fibres: and thefe Fibres, in moft Leaves, 

woven and woun d up into little Bladders. 
6. $. The Bladders are here of feveral Sizes, as in the Pith : but 

generally more vifible in the Stalk, than in the Body of the Leaf. Va- Tab. 49, 
ried, as in the Pith, fohere, not according to the Size, but the Nature 

of the Leaf. So in Common Dock, and Moth Mullein, both Great 
C c Leaves, 
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Leaves, they are Small 5 in Wild Clary, a Letter Le*/, they are very 
Tab. 50. Large. In the Body of the Leaf, fometimes the Sides of the greater 

Bladders, are made up of letter ones 5 as in Borage. 
7. §. In fome Leaves, thele Parenchymous Fibres are all drawn dole 

up together. In the Former, they are as the Threds in the Open-work 
of Bone-Lace $ in Thefe, as the fame Threds, in the Cloth-work- 

8. The Pithy Part, in the Stalky, and almoft up to the Top of 
the chief Fiber, in many Leaves, is Tubular 5 even whilft they are yet 
Young and Sappy : as in Sweet Chervil, Hemlock , Endive, Cichory, 

Lampfana, Dandelion, Burdock, DaiJye,Scorzonera, and others. And 
fometimes the faid ‘P/lz&y TV* is opened into feveral little like fo 
many Aer-Vejfels, above { a Foot long, as in the Common Dock.and the 
Z,z/f/e Spurge, by fome called Wart-lVort. 

9. THE Strings of the Leaf, or thofe jFV£m which are vili- 
ble to the bare Eye, are compoled of Vejfels of the Two General 
Kinds, fc, for Sap, and for Aer. They are joyntly diftributed through¬ 
out the Leaf: Yet not fo, as to run meerly parallel 5 as in Animals, 
every Artery hath its Vein : but the Aer-Fejfels are every where Inclofed, 
or as it were Jlseathed in the Sap-Veffels. 

10. $. THEIR Pofition is various and regular, not only in the 
Body of the Leaf, as is above (hewed 5 but likewile in the Stalk.: of 
which alfo I have given feveral Inftances in the Firfl 'BOOfe* I (hall 
here note, and more particularly delcribe,One or Two more. In the 
Stalk, of a Mallow-Leaf, they ftand in Six Oblong Parcels of equal Size, 

Tab. 49. and in a Ring near the Circuit. Whereby the Stalk is ftronger, the 
Growth hereof, before and behind, more equal, and fo the pofture 
of the Leaf moreereft. 

11. In Dandelyon, they ftand in Five Parcels: of which the 
Greater ftands a little behind the Centre of the Stalk. 3 figured into a 
very fmall Half-Moon or Semi-Tube, whole Diametre, through a Glafs, 
is not above 1th of an Inch. The other Four, are extream Imall Cy- 

Tab. 4.0 tinders. Altogether make an Angle, twice as big as that of a V Conlbnant. 
Whereby, although the Stalk be ftrong enough to fupport the younger 
Leaves 3 yet thole which are grown longer, and lb not only by their 
Bulk., but their farther Extenfion from the Center of Gravity, are 
become more weighty 3 commonly lie flat on the Ground. 

12. §. In Wild Clary, they ftand alfo in Five Parcels, the Greater 
ftands not behind, but before the Center 3 making an Arch, whole Chord 

in a Glafs, is above \ an Inch long 3 and belongeth to a Circle, whole 
Tab. 49. Diameter is an Inch and half. The other Four, are fmall Cylinders, alfo 

different from thole in Dandelion 3 the two bigger, there ftanding 
hindmoft3 but here, the two Lels, and the two Bigger, within the 
two round Ridges of the Stalk; 

15. £. From hence it is, that the Leaves of this Plant have not on¬ 
ly a Prone or Horizontal Pojlure,but alfo make that Forceable Prejjure on 
the Ground, which can by no means be imputed to their Weight. For 
the Great Arched-Fibre ftanding before the Centre of the Stalk, and 
the two Longer Round ones being uppermoft, in the Ridges of the 
Stalk 3 they put on the upper parts thereof to a more full and for¬ 
ward Growth, and lb to bow the L&z/’back-ward. And the Fibrous 

Arch being, though broad, yet almoft flat, doth hereby the more ea- 
lily yield to that Motion. 

14. 

i 
1 
1 
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14. $. In Borage, and Moth-Mullen, they ftand alio in Five Para¬ 
cels. In the former, the largeft maketh ftill a more bulky Arch, than 
that of Clary 5 being thicker, as broad, and of a lefler Circle or more 
bowed. But in Mullein, it maketh almoft an entire Oval. 

15. $. By means of this Figuration, a fufficient number of Vejfels 
for luch large Leaves, are not only more conveniently Diftributed into 
them , but alfo ftand more fafely in the Stalk. For were the Arch con¬ 
tracted into a folid Cylinder, it could not lo prefently be relolved into 
fmall Fibers. And were it laid into a flat Plate, or ftraight out, either 
the Figure of the Stalk,, and fo of the Leaf, muft be altered 5 or elle, the 
two ends of the Plate, would come too near the Circumference of the 
Stalky , and lb be more liable to the Imprejfions of the Weather : as may 
be obferved in cutting the Stall} tranfverfly, and by the Figures. 

16. §. IN the Body of the Leaf,betides,the Poftions of the Fibrous 
Strings or Threds 3 above expefled, there is one Thred, bigger or left, 
which in all Plants, runs round the Edge of the Leaf,and hems in all the 
reft 3 but can hardly be well obferved in any, without ftripping off the f 
Skin of the Leaf. When the Fibres of the Leaf, are bigger,or lefs tender, 5°' 
as in Holly , ’the sk}n and the Pulp are fometimes found either rotted 
off, or eaten away with Infetfs 3 whereby, both the laid furrounding 
Fiber, and the reft, are all very fairly vifible. 

17. §. T HE Vejfels feem to be continu’d, in the Leaf, by being 
Ramified out of Greater into Lefs, as Feins or Arteries are in Animals. 
But if the Skin and Pulp of the Leaf, as fuppofe a Borage-Leaf be taken 
off, and the Vejfels laid bare 3 by the help of a good Glafs, it will ap¬ 
pear 3 That they are all of the fame Size, every where in the Leaf^Tab. 5 0, 
and alfb continued throughout the fame, all feveral and diftinQ; Pipes one 
from another, as the Threds in a Skein of Silk. And that therefore the 
Dijlribution of the Threds which the Vejfels compote, is not the Ramify¬ 
ing of Greater Pipes into Lefs 3 but the dividing a greater Clufter of 
Pipes, into feveral lefler Clufters, till at laft they come to be fingle 3 as 
in the Dijlribution of the Nerves. 

18. $. The Vejfels feem alfb to be Inofculated, not only fide to 
fide, but the ends of fbme into the Sides of others. But neither is 
this ever really done : the lefler Threds, being only fo far diduCted, as Tab. 50c 
fometimes to ftand at Right-Angles with the greater. So that they are 
Inofculated only End to End or Mouth to Mouth, after they are come 
at laft to their final diftribution. 

19. $. The Aer-Vejfels, are not only, as is laid, Exiftent in the 
Leaves of all Plants 3 but are herein alfo difcoverable without the help 
of Glajjes: For upon breaking the Stalky or chief Fibers of a Leaf‘0 the 
likenefs of a fine Woolly Subftance, or rather of curious fmall Cobwebs, 
may be feen to hang at both the broken Ends. This is taken notice of 
only in fome few Plants, as in Scabious, where it is more vifible. But 
may alfo be feen more or lefs, in moft other Plants, if the Leaves be ve- 2a5 L 
ry tenderly broken: as I have noted near twenty years fince^ and 52* 
thence conjectur'd them a Sort of Vejfel common to Plants, Now this 
fine Wool, is really a Skein of Aer-Vejfels, or rather of the Fibers of the 
Aer-Vejfels, unroaved from their Spiral Pojition, and fo drawn out in 
Length. As they appear thus unroaved and drawn out at Length, both 
to the bare Eye, and through a good Microfcope, I have reprefented ifl 
two Exemples, the one a Scabious Leaf, the other that of a Vine. 

C c 2 20. £,• 
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20. 6. THE Weftageof the Strings and Parenchymous Fibers to¬ 
gether, is here made in the fame manner, as hath been defcribed in the 

%atomy of the Root, and Trunk.-' the former being m fomeSort as the 

Warp, the latter as the Woof of the Leaf. 
21. §. And one Example we have ( it may be more than one) 

wherein Nature (hews, though not a greater, yet a different Art 3 and 
that is the Paint-Net. For whereas in other Plants9 the Webb is made 
betwixt the Lignous-Strings and the Fibers of the Parenchyma, only vi- 
fible through a Microfcope : here the faid Strings themfelves are In¬ 
terwoven, and the Weftage apparent to the bare Eye. Ottheie Palm- 

Nets or Sachy, there are feveral Sorts. One of them is compoled in this 
manner. It hath a Fivefold Series of Lignous Strings or Fibers. The 
created whereof fwell out above the reft 5 and like fo many Ribs, are 
obliquely produced on both hands, foas to encompafs the. Sack, Along 
each of thefe Ribs, on the infide the Sack., runs a fmall Whitijh Line 3 
being aThreadof Aer-Vejfels growing thereto. Betwixt thefe Ribs or 
larger Strings, there are others much lefs, Two or Three Betwixt Rtb 
and Rib, Parallelly interceded. On the infide, there is a Third Series, 

which is alfo obliquely produced 5 but tranfverfly to the former. I he 
Fourth and Fifth, confift of the (mailed Strings 3 not only TranfverUy 
produced, but alfo Alternately, from the outlide to the infide of the 
Sack, & vice verfa. By thefe two lad, all the reft are moft elabo¬ 

rately woven into one entire and ftrong piece of Work. 

CHAP. V. 

Of the Duration of Leaves, and the Time of their 
Generation. 

N Evergreen, is one degree above a Plant which is 
(imply Perennial: of This,only the Trunked Buds 

live all the Winter 3 of That, alfo the Expanded 
Leaves. And an Evergrotr, is a degree above an 
Evergreen: here, the Buds and young Sprigs, do 
only live 3 there, they grow and are put forth. 

2. §. An Evergreen, is made fuch, either by 
the loughnefs of the Skin, and Clofenefs or Denfiy of the Parenchyma, 

whereby the Leaf is better able to endure Cold 3 as in Holly 1 or by the 
extream Smalnefs or Fewnefs of the Aer-VeJJels, whereby the Sap is lets 
dryed up, and fo diffident, even in Winter, for the Nouriftiment of 
the Leaf-, as in Box, and Tew, as alfo Fir, and all Refwiferous Plants. 

3. §. The perpetual Growth of a Plant, feemeth to depend chiefly 
on the Nature ofthe Sap. For all Juyces will not ferment alike, nor 
with the (ame degree of Heat. So that whereas many Plants require a 
greater Heat, as that of Summer, for the fermenting and diftribution of 
their fuyces, and fo their growth 3 the Warmth of Spring is fufficient for 
many others 3 and for (ome few, that of Winter it (elf 

4. AS TO the Time wherein the Leaves are formed 3 Firft, 
it is very probable, That in thole Plants which have Leaves (betides 
the Dijftmilar') of Two diftinft Figures, as hath the Little Common 

/ 
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Bell, and Tome others} the Under-Leaves, which differ in Shape from 
the reft, are all at lirft formed in the flume, before it begins to fprout5 
and the reft afterwards 5 That is to fay, that the former Leaves, are all 
formed ( out of Sap from the Trunks ) with the Seed it felf, and fo 
compote one Principal Part thereof, fc. the Plume: the latter, not till 
after the Seed is fow'n, and fo the Plume fupply’d with Sap imme¬ 
diately from the Root. Which Sap, it feems, is fo far different from 
the former, as fometimes to produce a different Sort of Leaves. 

5. SECONDLY, of the Buds of all Trees, and of Perenni- 
Stalks, it appears, That they confift of a great number of Leaves, all 
perfe&ly formed to the Centre } where,notwithftanding,they are fome- 
times, not half fo big as a Cheefe-Mite. So that all the Leaves which 
Hand upon a Branch or Cien of one whole Years Growth, were a&u- 
ally exiftent in the Bud. It is allb very obtervable, That although 
thete Buds begin to be expanded not till Spring, yet are they entirely 
Formed, as to all their Integral Parts, in the Autumn foregoing. So 
that the whole Stock of Leaves which grow upon a Tree, or any Per- 

ennial Stalls, this year} were made, or actually in being, the laft 
year. A greater Heat, more fubtilized Aer, and better conco&ed 
Juyce, being requilite for their Generation, than for their bare Expan- 
(ion and Growth. 

6. $. L A S T L Y, of all Annual Plants, in which there are te- 
veral Succeflive Generations of Buds, one under another in one year } 
although I have not made the Remarque, yet am apt to believe, That 
as the Leaves in every Bud are all formed together, as in other Plants : 
fo likewife,that the Succeflive Generations of the Under-Buds, begin at 
certain ftated Terms : as in fome Plants, at every New Moon } in others, 
at the Full Moon } and in fome perhaps} with both, ox every 
Fourt night. 
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CH A P. VI. 

Of the Manner of the Generation of the Leaf. Where 
alfo, that of the Two General Parts of a Plant, fc. the 
Lignous and Parenchymous, is further explain'd. 

H E Viftble Canfes of the Figures of Leaves, have £.i. Ch. 4. 
been formerly mentioned. It may here be 
further noted, That the greater Fibers of the 
Leaf, being never Braced in the Stalfa it is a 
good preparative for their better fpreading in 
the Leaf. As alfo, that the fame is much favour'd, 
by the extream final nels of the Aer-Vejfels here¬ 
in : whereby they are more eafily divaricated,in 
the leffer Fibers, and fo the Leaf dilated. 

2. $. BUT thefe and the like are to be reckoned a fecondary Or¬ 

der of Caufes} which ferve rather to carry on and improve,that which 
Nature hath once begun. And therefore, we muft not only confider Idea, £.53, 
the vilible Mechanifm of the Parts } but alfo the Principles of which 
they are compofed} wherewith, Nature feems to draw her firft 
Strokes. 3* §• 
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2. 6. Now of thefe, I have formerly, and as I conceive upon good 
,.. „ around, fuppofed, the chief Governing Principle, to be the Saline, 

Llh‘^V'2' whether Alkaline, Acid, or of any other Kind: being in fome fort as 
l.3l,occ. Mold of* Button, to which the other Principles, as its Attire, do 

all conform. Or the Salts are, as it were, the Bones 3 the other Prin¬ 

ciples, as the Flejh which covers them. 
4. §. A further Argument hereof may be deduced from the tuti- 

cular and other Concretions, commonly called Mothers, in Diftill’d Wa¬ 

ters, Vinegar, and other Liquors. For in thefe concretions, there is all¬ 
ways a tendence to Vegetation 3 and many of them are true Vegetables 

in their Kind 3 as (hall hereafter be feen. Now the Liquors, in which 
thefe are generated, do always, wholly or in part, lofe their Tafi and 
Smell, and fo become Vapid. The more fenfible Principles therein 
having made their Tranjit from the Fluid, into the Concrete Parts. So, 
I have known, fometimes, Vinegar it felf, to become by thefe Concre¬ 

tions, almoft as Tafilefs as Common Water. Whereby it feems evident. 
That of Vegetable Principles, there are fome, more Mafterly than others: 
and that of thefe, the Saline is the chief. The fame is likewife argued, 
from the frequent Experiment of many good Husband-men 3 that moft 
Bodies which abound with Salt, are the greateft Nourijhersof Plants. 

5. §. This Saline Principle, as is above hinted, is to be under- 
ftoo'd, a Generik Name, under which divers Species are comprehen¬ 
ded 3 and of fome whereof, it is always compounded, as in other Bodies, 

fo in Plants. As (hall be made to appear, by divers Experiments, when 
we come, hereafter, to fpeak of Vegetable Salts. Whereby we are con¬ 
duced, yet further to enquire, What are the Principles of this Prin- 

Us t Js 1%/ ■ 

6. §. NOW thefe feem to be Four 5 a Nitrous, an Acid, an Alka¬ 

line, and a Marine. The Admixture of the Fir ft, is argud from the 
Place, which Nature hath affigned for the Generation and Growth of 
moft Plants, fc. neither in Caverns under Ground, as for Minerals 5 nor 
above it, as for Animals 3 but the Surface of the Earth, where this 
Sort of Salt is copioufly bred. And doth therefore prove, not only a 
Mixture, but a good Proportion hereof with the other Principles of a 
Plant. Hence it is, that Dew or Water on Windows or Plain and Smooth 
Tables, by virtue of a Nitro- Aerial Salt, is often frozen into the refem- 
blance of little Shrubs. And the like Figure I have often feen in a well 
filtred Solution of the Salt of any of our Purging Waters, as of Epfom, 

&c. being fet to Jhoot. Produced, as I conceive, by the Nitre, which 
with the Rain or other Waters, is walhed down from the Surface of the 
Earth, and fo mixed with the Mineral Salts. 

7. §. The other Three Salts are exhibited, by the feveral ways of 
Rdolving the Principles of a Plant. Many Plants,eve n in their Natural 

EJlate, do yield an Acid Juyce. And the Juyces of many more, by Fer¬ 

mentation, will become Acid. And moft, by Dijlil/ation in a Sand- 

Furnace, yield an Acrid Liquor. 
8. By Calcination, all Sorts of Plants, yield more or Ids, both of 

a Fixed and a Volatile Alkal) : the former, in the AJhes 3 the latter, in the 
Soot. And, at leaft the generality, by Fermentation alfb, yield a Volatile 

one 5 or fuch a kind of Salt, which, whether we call an Urinous, or 
otherwife, hath the like Odour and Tafi with that of Urine, Elarts- 

Horn, Spot, and the like. 
9. 
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9. The Marine, is obtained no other way, that I know of, but 

from a Solution of the Alkaline, upon its being expofed to the 4*r. 

Theprocefs whero£ I (hall particularly fet down in a following D/~ 
fcourfe. Of thefe Salts, mixed in a certain proportion, together, and 
alfo Impregnated with lome of the other Active Principles of a Plant, 

and not without an Admixture of fame Parts from the Aer 3 I fappole, 
that which I call the Ejfential, is produced: of which, I tball alfo give 
an account in the fame Difcourfe. 

7 

10. ALL THE Four Salts above mentioned, feem in their Or¬ 

der, to have a (hare in the Formation of a Leaf, or other Part of a Plant: 

And firft of all, the Marine. For all Generations are made in fome 
Fluid : But in every Jluid there is a perpetual Intcflive Motion of 
Parts. So that the firft Intention of Nature is, That fome of thole 
Parts be difpofed to Reft. Now of all the Principles of a Plant, there 
are none hereunto more difpofed, than their Salts 3 whofe Particles, 

being figu’rd with plain Sides, as often as they touch Side to Side, like 
two Marbles exquifitely polilhed, they will adhere together. And the 
Particles of Marine Salt, being Cubickh and lo,with refpett to their Fi¬ 

gure, of greater Bulk, than thole of any other Salt$ they will hereby, be 
moft and firft of all difpofed to Reft 3 and fo become, as it were, the 
Foundation of the following Superftrutture. 

V" ' 

II. THE Second Intention of Nature is. That the Particles be 
brought to Reft, in a certain Pofttion, agreeable to the Figure of the 
Parts which are to be formed. And therefore in the next place, all 
thole Parts of a Plant which are truly Lignous, by the Marine Salt, 
with the afliftance of the Alkaline, but elpecially of the Nitrous, are 
made to (hoot out in Length, or into an innumerable company of fmall j,, * 

Cylindrick Fibres : thefe Salts being,altogether, fturdy enough to refill a ' 

thofe Impulfes which might incline them to conform to any other Figure. 

12. §. THE next Intention is, That thele Fibres, at the fame time 
in which they are formed, may likewife receive fuch a Pofture as will 
beft anlwer the indented shape of the Leaf. Which Pojlure, although 
in the Growth of the Leaf it is much Govern’d by the Aer-Vefjels 3 yet 
in the Generation hereof feems to be firft determined by the foremen- 
tioned Salts, according to their feveral Angles, whereby they are di£ 
ferently applicable one to another. 

13. Now all the Sides of the Marine Salt, and the Sides and the 
Ends of the Nitrous, properly lo called, ftand at Right Angles. And 
it is very probable, from the Figure of the Cryftalls in Spirit of Blood, 
and fome other Bodies, that the Particles of the Alkaline are Square at fab. 53. 
one End, and Poynted at the other. And thofe of the Acid, at both 3 
And that, withal, they are Shorter and more Slender. 

14. It (hould therefore feem, That where the Alkaline Salt is 
any way predominant,and that the Particles thereof are placed End to 
End3 there the Lignous Fibres (as the larger ones in many Leaves )yfab. 5^. 
declining their parallel Growth, begin to (hoot out obliquely, or at An- 
gles one with another, and thole Acute. 

A *5 * 
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15. If the lame Salt be predominant, and lome of its V articles 
placed, with the Pointed End of one, to the Side of another, or the 

Tab. 5 3. Square End of one, to the Poynted End of another 5 there the faid Fi¬ 
bres begin to (hoot at Angles lefs Acute. 

\ 

16. But if either the Marine or Nitrous Salt is predominant 5 or 
fome Particles of the Alkaline, are placed with the Square End of one, 

Tab. 53. to the Side of another 5 there the Fibres begin to make, not Acute, but 
Right Angles 5 as do the greater Fibres, in fome Leaves 5 and the (mai¬ 
ler, in all. 

17. IN the fame manner, the Fibre in the Circumference of 
the Leaf\s alfo governed 5 the Tarticles of the f^d Salt, being reducea- 
ble, not only to any Angle, but alfo to any Circle, or other Crooked 
Line, as they arevarioufly applyed. For if tht major fart be applied 

?. End to En(k anc* only every Third or Fourth applied End to Side, they 
produce a great Circle. But if the Poynted End of each, be let to the 
Side of another, they make a Ids. And if the Application be the lame, 
but to the contrary Side, they thence begin a new Circle with the 
fame Diameter, but with another Center, anfwerable to the intended 
Shape of the Leaf. 

18. i. AFTER, the fame manner, the Aer-Vejffels may be formed by 
the Particles of the Acid Salt. Which, without being fuppofed to be 
crooked ( as thofe of the Aer, at leaft the compounded ones, probably 
be ) only by applying the leffer Side of one, to the greater Side of 
another, will alfo be reduced to any either Circular or Spiral Line. 
And lo, likewile, for the production of the winding Fibres,which com- 
pofe the Bladders of the Pith and other Parenchymous Parts of a Plant. 

19. Thus doth Nature every where yeaiAT&n. For what She ap¬ 
pears in Her Works 3 She muft needs be alfo in their Caujes. 

V 
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CHAP. I 
."V „ . i 

Of the EMP ALEME NT. 

NEXT proceed to the Flower. Where I intend 
not to repeat thofe things, which have been by Me 
already noted in the Firfl 'BOOfc. And the forego¬ 
ing Difcourfe of Leaves, will excule me from di¬ 
vers particulars, common to Thefe and the Flower. 
I (hall here therefore remarque fome things not be¬ 
fore mentioned, or but in tranfitn, and fuch as 

are moreparticular to the Flower. 
2. $. And Firft, it may be noted 5 That where the Leaves of the 

Flower are few 5 thofe of the Empalement or Green Border, are either 
oft he lame Number, or juft half as many, whether even, or odd. So 
in Lcucanthenum and Chickweed, there are Five Leaves 5 in the former 
Five Empalers? in the latter. Ten. In Great Celandine, there are 
Four Leaves ^ and but Two Empalersj and lo in Poppy. The Arith¬ 

metic!^ of Nature being every where fuitable to Her Geometry. 
3* Of this Part of the Flower it is likewife oblervable, That 

it is rarely, if ever, entire or one piece, but parted into divers little 
Leafy Pales, elpecially in all Flowers with the Florid Attire, as of Mari- 

gold, Daijy and the like 3 being (o numerous, as to make a Double, and 
often a Treble, Quadruple or Quintuple Border. Whereby they are apt¬ 
ly defigned, not only to protect the Leaves of the Flower in the Bud5 
and after their Expanfion, to keep them tite: but alio, by receding, 
Bredthways, one from another, and fo making a greater Circle, gra¬ 
dually to give way for the full Growth and fafe fpreadingof the At¬ 

tire, Which, in regard it conlifts of Parts fo exquifitely tender, were 
Dd 2 it 
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it pinched up too clofe, would be killed or fpoyled before it came to 
the Birth. As Teeming Women, gradually Oaken their Laces 5 or as 
Taylors ufe to fplit their Stomachers into feveral Lappets, to fpread, as 

their the p0aure 0fthe Parts in the Empalement lefs fuita- 

M,T not being filed one juft over another, but alternately. Whereby 
the Pale, or Vanncile, of every Vnder-Order, fervetoftop up the gaps 
made bv the Recefs of the Vpper. And fo, notwithftanding they all 
make more roome, yet all confpire to keep the Aer out. 

„ it is alfo worth the notice, That, for the fame purpofe, the 
Edges at leaft, of the feveral Pales, are neither F*w,nor Pulpy, but 
fomanv extream fine tranfparent S\ins, as in Chamemik Whereby 
thev clofe fo exaftly one over another, that it is impoffible for any Aer 

to creep in, or any steams ufeful to the Attire or Seed, over haftity to 
perfpire. As we ufe, when we have put a Cork, into a Bottle, to tie a 

Bladder over it. 

CHAP. II. 

I 

Of the FO LIATV RE. 

Tab. 54. 

CL 5. 

Tab. 54. 

Tab. 54. 

Tab. 54. 

H E Leaves of the Flower are folded up in fuch 
Sort, as is raoft agreeable to their own Shape, and 
that of their inclofed Attire: whereof I have 
given Inftances in the Tift BOOfU I thall here 
add fome further Remarques. 

2. $. The Leaves of the Flower of Blatta- 

ria., although of different Size and shape 5 are 
fo lapped one over another, as to make an 

Equilateral Pent angle. 
3. §. The Spiral Fold, which is proper to the Flower, and never 

leen in the Green Leaves 5 as it is it (elf immediately vifible on the Sur¬ 

face^ fo by cutting off the top of the Flower before it is expanded, 
feems alfo to make a Helix 5 as in Perwincle, the larger Convolvulus, See. 

4. §. In fome Flowers^ where the Attire is lofty or fpreading, as in 
HolioaL* together with the Spiral Fold, the Leaves are all at the top 
tacked down a little 5 thereby making a blunter Cone, and fo a more 
ample Pyramid for the inclofed Attire. 

5. §. In Poppy, although the Leaves are extraodinary broad, yet 
being but few, and inclofing a fmall Attire j they could not be well re¬ 
duced to any regular Fold, without leaving fuch a Vacuity, as by being 
filled with Aer, might be prejudicial to the Seed. For which reafon, 
they are cramb’d up within the Empalement by hundreds of little 
Wrincfyes or Puckers 5 as if Three or Four fine Cambrick. Handcherohifs 

were thruft into ones Pocket. 

§<• 

/ 
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6. $. In Ladies-Bower, the Leaves are neither laped one over ano¬ 
ther, as is moft ufual, nor fet Edge to Edge, as fometimes, but Side Tab. 54, 
to Side, anfwerable to their Shape, and the Diftribution of their Fi¬ 

bres. Their broad Tops being alfo rowled up Co as to make a Cone. 
In Ladys-Lookiug-Glafs, they ftand alfo Side to Side, but in a different 
manner: in the Former with the Sides (landing inward, but here, 

bearing outward. 
7* In the Marvel of Peru, the Fold is likewife very peculiar. 

For, befides the feveral Plates, about Six, whereby the Flower is ga~ Tab. 54, 
thered in the Midle 3 th eTop of it is alfo gathered up by as many edi- 
ftintt Plates, underneath the former 3 and thefe rowled or wreathed up 
together fo exa&ly, that the like could hardly be imitated by a very 

dextrous Hand. ^ 
8. y. OF the Hairs upon Flowers and their Dfe to the Attire, I Ch. 5. 

have alfo fpoken in the Fir ft 'Book. I (ball here add, That they are 
likewife of Vfe to the Leaves themfelves, that is, for their clofer and 
fafter Conjunllion. For of fome Flowers it is obfervable. That they 
are all over fmooth, faving on their Edges, which are border d with 
Fringes of Hair 3 as of Spauift) Broome, Dulcamara, and others: In Tab. 5 5. 
which, the Hairs on the Edge of one Leaf, are fo complicated, or at 
lead indented, with thofe of another, that all the Leaves feem to be 
but one piece. Nature feeing it fit, by this meanss to tie them toge¬ 
ther, left they fhould be expanded before it be due time. 

9. Many Flowers inftead of Hairs, are befet round about, with 
a great Number of fmall Parts, not ending in a Poynt, but having a 
Head. Sometimes oval, as in Snap-Dragon, like the Horns of a Butter¬ 

fly, or a Plummers S ode ring-Iron. But ufually Globular, as in Deadly 

Nightflsade, like fo many little Muf rooms fprouting out of the 

Flower. 
10. i. Out of thefe Heads, doth fometimes iffue a Gummy or Bal- 

famick Juyee. From whence proceeds that Clamminefs of fome Flowers, 

whereby, being handled they ftick to our Fingers, as do thofe of Bla- 
taria, and of Marigold 3 and thofe of Colus fovis,where the (aid Heads ^ 

are fo foft and fucculent, that they refemble fo many little Drops of 
Balfame. The Clamminefs which is felt upon frefh Carduus, may per¬ 

haps proceed from the like Caufe. 
11. §. THE Number of the Leaves of the Flower hath been no¬ 

ted by the Learned Sir Thomas Brown, to be ufually Five. And this Treat, of 
Nature fo far affe&eth, that many times where the Leaves of the fame the guinc. 

Flower are of a different Size, yet they keep to this Number, as in Tab. 54* 

Blattaria. 
12. $. I alfo add. That even thofe Flowers, which are not proper¬ 

ly parted into Leaves, have yet their Tops ufually divided into Five 
great Scallops 3 as thofe of Toad-Flax, Snap-Dragon, Coded-Arfmart, 

Clary, Broom, and others. And when the Flower hath more than Five, 

even many times Five Leaves 3 yet the Top of each Leaf is indented into 
Five Parts 3 as in Scorzonera, Cichory, and all the Intybous Kind, with Tab. 54. 

many others. . 
13. From whence and other like Inftances, it may feem, That 

there is fome certain Species of Salt in Nature, and that in moft Plants, 

of whole Agency there are ftill fome Footfteps or other in the 

Flower. 
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Tab. 55. 

B.2.P. 2. 

67. 

B. 1. Ch. 5 

14. §. The Number of the Leaves, as hath been (aid, iscommonly 
Five. Yet fome Flowers have fewer, and fome more, and that with 
Conftancy, in divers Numbers, from One to One and Twenty^ perhaps 
in all, fo far. The Flower of Acanthus Syriaci/s, is in a manner one 
(ingle’ Leaf, that of Monfs-Rubarb, Three-Leavd 3 of Poppy, Crojs- 

wort, Radijh, and many others, Four-Leavd 3 the greater Number of 
Flowers, Fivc-Leavd3 of White Hellebore, Tulip, Onion, and moft 
Plants ’with Bulbous Roots, Siy-Leavd} of WjId-Crowfoot, Seven- 
Leav'd } of French Marigold, commonly Eight'Leav'd} of Flower-de- 

luce, Nine-Leav'd-, of Chickyreed, Ladies-Mantle, Ten-Leav dj of St. 
James's Wort, Thirteen-Leavd3 and I think of Febrifuga, Cotula, 

Corn*Marigold, with others* and of Chamemile, Buphthal- 

mnm, and fome few more, the Leaves are commonly One and Twenty. 

In that of St. James's Wort ,* the Number is fo conftant that there is 
fcarce OneFlower in Forty, wherein the Leaves are more or fewer than 
Thirteen. Divers of which Numbers, feem alfo to have fome relation to ' 
the Number 5. For 9> is Twice 313? Thrice 3 and 25, Five times 5 run¬ 

ning into it felf. 
15. THE Conjlituent Parts of the Flower are the fame asthofe 

of the Leaf, fc. the Parenchyma or Pulp,and the VejJels. But in the Bafis 

or bottom of the Flower, the parenchyma iscommonly much mor ejpon* 

gy and dry, than in the Leaves 5 conteining, after the Flower is open’d, 
little or no Sap, but only a dry and warm Aer. Which (landing con¬ 
tinually under the <SW,haftens the Maturation Or due Exiccation there¬ 
of; as we u(e to dry Maulted Barly over a warm Killn. 

16. §. The Feffels of the Flower, are both for Sap and for Aer, as 
well as in othei; Parts. And both of them fometimes, even in the skyn 

ofthe Flower i, as may be argued from its being ftained with divers 
Colours 5 produced as hath formerly been (hewed, by the mixed 
tinBures of the faid Vejffels. Thefe Colours, in many Flowers, as Tu¬ 

lips, as they are in the Sfyn it felf, fo therein only 5 the Pulp of the 

Leaf being white. 
17. y. The Lignous or Sap-Veffels are fewer,and the Aer-Veffels fmal- 

ler in the Flower, than in the Leaf And therefore it is very difficult 
to obferve the latter by Glaffes 3 efpecially the Proportion which they 
hold to the other Parts. But if you break the Leaves of fome Flowers, 
with very great gentlenefi} they may hereby be Vnroaved or drawn 

cut, as in the Green Leaves, to fome vifible length} and their different 
Number in divers Flowers may be difeerned. 

18. THE rUfe of the Flower or of the Foliatnre whereof we 
are fpeaking, is various 3 as hath formerly been fhewed. I now only 

' add, That one Vfe hereof feemeth to be, for the Separation of the 
more Volatile and ftronger Sulphur of the Plant. That fo the Seed, 

which lyeth within or next it,may be fo much the milder,and the Prin¬ 

ciples thereof more fixed and concentred. And this, both for its bet¬ 
ter Duration till the time of Sowings and alfo, that its Fermentation, 

when it is fow’n, may not be too hot and precipitate} but fuitable to 
fo flow and equal a motion, as is the Vegetation ofa Seed. 

19. And that this Sulphur is feparated and difcharged by the 
Flower, feems evident, not only from the Strength of its Odour, above 
that of the other Parts 3 but likewife, in that many times where there 
is no Flower,or that very fmall,the Seed, that is its Cover,as in the Um¬ 

belliferous 

1 
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beUiferous Kind, is the more odorous. And therefore alfo, the Vine 

hath no Flower, partly, that the moft Volatile Spirit and Sulphur might 

all run into the Fruit. . . _ , 
THE Figure of the Flower, although it is olten much more 

complex, than that of the Leaf: yet there is no doubt, but that the 
Meafure hereof may be defined in fome way, anfwerable to that exem¬ 
plified in the foregoing Jpatt. The difference is only this, That 
whereas the Green Leaves, and the Plain Leaves alfo of the blower, are 
all meafured by the parts of feveral Circles : thofe Flowers which 
are Bellyed, and thofe Leaves of the Flower which are not Plain, 

but Convex, are all meafured by the parts of feveral Spheres. And as 
the Diatnetres of thofe Circles, bear a certain proportion to the mtdle 
Stentm of the Leaf 3 fo the Axes of thefe Spheres, to an imaginary 

one in the Centre of the Flower. 
2i g N O w the reafon why the Figure of the Flower is more 

multiplex, than that of the Leaf', maybe, partly becaufe it is under 
the Command and Government of thofe Salts, which are here more 
refined and depurate,than in the Leaf 3 and fo more free to lay the Foun- 
dation of any kind of Figure, for which, of their own Nature, they are 
adapted Partly, for that as the JSlitrous and Alkaline Salts are chieny 
regnant in the Leaf-, fo in the Flower, in which the Parenchymas Part ^ ^ 

hath a greater (a) proportion than in the Leaf 3 it is moft reasonable, 
toalfisn the Predominion to the Acid(b): the Particles whereof,both as ^ 
they are le(s,and alfo poynted at both ends, (0 feem to be more eafily 
applicable one to another for the making of any Sort of Line or Figure. ^ 5 ^ 

CHAP. HI. 

Of the Attire, and firft of that fort which may be called 
Seminiform. 

IT H IN the Foliatnre ftands the Attire 3 which is 
5 I- of Two general Kinds, every where Various and 

Elegant3 according to the Defection I havegiven 
of them in the Firft 0500k. I foall here add fome Ch. 5. 

further Remarques. _ . , • , 
2. §. And firft, of that Sort of Attire which 

w/pfa smawwnn»'~*«& maybe called Seminiform 3 being tifua }, as lC 
were a little Sheaf of Seed- lik? f articles 5 (landing on fo many ft- 

dicilU, as the Ear dothupon the EWof 1the Sinm. 
2 x Of their Colour it is obfervable, That for the molt part, > 

t&ci&gsgz 

TinUure. A 
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4. Thefe Parts differ alfo in their Pofition } (landing fometimes 
^ ^ double upon each Pcdicil, as in Toad-flax, Snapdragon, and Ibme others 5 

a ’ but ufually (ingle, as in Blattaria, Clematis Aufiriaca, &c. Sometimes 
faftned to their Pedicils at their middle, (looping down after the man¬ 
ner of Poppy and other hanging Flowers 3 as in Spanifh-Broom, Hyfop, 

Scabeous, Behen, &c. Sometimes they {land ere&ed, as in Clematis 
AuUriaca, Ladyes-Loohgng-Glafs, Rape-Crowfoot, &c. Thofe of Coded 

Arfmart have no Pedicils, but (land upon a large Bafe. 

5. $. Of the Pedicils themfelves, it is to be noted, That they are 
rarely faftned to the Top of the Repofitory or Cafe of the Seed, but 
round about the Bottom, Partly, That hereby they may the better in¬ 
tercept and feparate the Incongruous Parts of the Sap from the Seed. 
Yet in the Coded Arfmart they (land at the Top. Which is not the only 
thing peculiar in that plant 3 it being the property thereof, to ejacu¬ 
late its Seed, upon the leaft touch. Which property feemeth to de¬ 
pend, partly, upon the Pofition of the faid Pedicils, as (hall be (hewed 
in fpeaking of the Seed. 

6. $. Thefe Seed-like Parts are alfo of different Number. In Great 

Celandine, Rofe, Rape-Crowfoot, numerous 5 in Great Plantaine, and 
(bme other Herbs, much more confpicous than the Foliature it (elf. In 
German der-Chickpoeed, they are always Two, and no more. Sometimes 
they follow the number of the Leaves, efpecially in the number 55 as 
in Blattaria, Black. Henbean, fkc. In Stichwort and Lychnis Sylvejlris, 
they are 10, juft double to the number of the Leaves. 

7. They differ alfo in their Bignefs, being in fome (mailer Flow¬ 

ers, large} as in Borage, Ladys-Looking-Glafs, and others: and in(ome 
larger Flowers, left } as in the Rofe. 

8. §. But efpecially in their Shape, which is always very Elegant, 
and with much Variety. In Borage, like the point of a Spear. In Blat¬ 

taria, like a Horfe-fiiooe. In Clematis Aufriaca, like the Spatula, where¬ 
with Apothecaries make their Mixtures. In Mallow, like a Head-Roll. 

In Hyfop, they have one Cleft before3 in Blattaria, one round about 5 
in Water Bettony, one at the Top 3 in Scabious, they have a double Cleft, 

Tab. 56. one on each fide, and (b in St. Johns Wort, Hyofcyamus, and others 5 
before they open, in the Shape of a double Purfe. 

9. $. Thefe Parts, are all hollow 5 each being the Theca or Cafe 

of a great many extream fmall Particles, either Globular, or otherwife 
Convex 3 but always regularly figur'd. They are all crowded together, 
and faftned in clofe Ranks, without any Pedicils, to the Infides of the 
Theca, like other lefler Seeds within a greater 3 or after the fame man¬ 
ner as in Hyofcyamus and (bme other Plants, the true Seeds themfelves 

^ grow all round about dole to the Bed of the Cafe $ as in Clary, and 
the Figures now referred to,may be feen. And when they are ripe, the 
Cafe alfo opens and admits them to the Aer, as the Seed-Cafe doth the 
Seed. The whole Attire, together with the Foliature and Seed-Cafey 

Tab. 57. See in one Example, amongft the Figures. 

10. §. The Colour of thefe (mall Particles conteined in the Theca, 

is alfo different. But as That is ufually White or fellow, fo are Thefe: 
fometimes Blewifi,) 3 but never Red. And (bmetimes not of the fame 
Colour with that of the Theca. Which further (hews how (crupulous 
Nature is, in differencing the Tinctures of the feveral Parts. 

11. 
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11. §. They are alfo of different Bignefs and Figure. Thofe in 
Snap-dragon, are of the final left Size I have feen * being no bigger Tab. 
through a good Microfcope, than the lead: Cheefe-Mite to the naked 
Eye. In Plantain, alfo through a Glafs, like a Scurvy-grafs-feecl. In 
Eears-foot, like a Mujlard-feed. In Carnation, like a Turnep-Seed. In 
Bindweed] like a Peper-Corn. In all thefe of a Globular Figure. 

12. In Devils-bit, they are alfo Round, but depreffed, like the.SW 
of Goof-grafs, or a Holland Cheefe. In the Bean and all forts of Puls, f 
and Trefoyls, ’as alfo in Blew-bottle,&c. they are Cylindricf In Orange Sab. 58. 
Lilly Oval, one 5th of an Inch long,like an Ants-Egg. In Deadly-Night- 

(bade, alfo' Oval, but fmaller at both Ends. And thofe of Fancy, Cn- 
bick.’ In all thefe and the former, they are Smooth. 

12 $. But in Mallow, Holyoak, and all of that kind, they are be- 
fet round about with little Thornes 3 whereby each looks like the Seed- 

Ball of Roman Nettle, or like the Fruit of Thorn-Apple, or the Fijh cal- Tab. 58. 
led Pifcis orbis minor, or the Murices, ufed antiently in Wars. They are 
alfo very great, ihewing, through a Glafs, of the bignefs of a large 
White Peafe * being 200 or 300 times biger than thofe in Snapdragon 5 
of which there are about a Thoufand in each Theca, that is, in the fpace 

of about 1000* Cubical Part of an Inch. . 
I? a In fomePlants,as in Deadly Night-fjade, where thefe Partt- 

ales are White, they feem, by a very good Glafs and advantageous Pofi- 
tion, to be compoled of Parenchymous and Lignous Fibres, ditched up 

together, as in the other Parts. 
i<r 6 In Colocynthk, ( and with fome Analogy in Wild Cummer 

and I fuppofe all of that kind ) the Attire is very peculiar not confid¬ 
ing of feveral little Thec£, upon fo many Pedicils, as is defcribed, but 
is all one entire Part, like a thick Column a in the rntdft of the Flower 5 
having feveral little Ridges, and Furrows winding from the' Top to the 
Bottom round about. In the midle of each Ridge runs a Ltne, where 
the Skin, after fometime, openeth into two Lips, prefenting the Lslobu- 

lar Particles conteined in the hollow of every Ridge. 
16 6. Where the Attire confifts of feveral seed-lm Parts, as is 

defcri'bed; there, another Part diftinct, like a little Column* or Ftna- 

tie, (lands on tte Top of the Vterns or true Wh^h .s 
-1H0 remilarlv and varioufly Figured. In Bindweed, it hath a round 
Head, like that of a great Pin. In the Common Bell, St.Johns ^ls Tab. 55,57. 
divided into Three Farts. In Gerarmm, into Five, In Afa * , 
Six. Sometimes, the Head is Smooth, and Sometimes befet with li 
tie Thorns, as in Hyofcyamns. Of the Vfe of thefe Parts, anon. 
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CHAP. IV. 

Of the FLORID ATTIRE. 

Tab. 59. 

Tab. 59. 

Tab. 60. 

B. 1. Ch. 5 
Tab. 60, 
6l, 62. 

B. 1. Ch. 5 

Tab. 60, 
6l, 62. 

Tab. 58, 
&c. 

N THIS Attire there is alfo much Elegant Vari¬ 
ety, according to the Defcription we have given 
of it in the Firfl O130OIU It always confifts of 
feveral Suits5 Ten, Twenty, Fourty, a Hun¬ 
dred, or more, according to the Bignefs of the 
Flower. And every Suit moft commonly, of three 
diftinft Parts, all of a Regular, but Different Fi¬ 

gure. The utmoft Part, is always like a little 
Flower with Five Leaves and a Tubular Bafe, like that of Cow/lip. So 
that every Flower with the Florid Attire, Embofomes, or is, a Pojy of 
perfect Flowers. 

2. $. In fome Flowers, every one of thefe Florets, is encompaffed 
with an Hedg of Hairs \ and every Hair branched on both fides 
almoft like a Sprig of Fir j as in After Atticus, Golden-Rod , and 
others. 

3. §. The Bafe of the Floret is ufually Cylindrick, but fometimes 
Square, as in French Marigold. And the Leaves hereof which, for 
the moft part, are Smooth on the Infide, in the fame Flower are all 
over Hairy. And the Edges of thefe little Flowers, are frequently 
Ridged, or as it were, He ntd, like the Edge of a Band. 

4. §. The midlemoft of the Three Parts, which I call the Sheath, 
is ufually faftened towards the Top, or elle at the Bottom of the Floret. 

This is rather indented, than parted into Leaves. The Surface feldom 
Plain or Even, but wrought with Five Ridges, and as many Gutters 

running almoft Parallel from the Top to the Bottom. 

5. §. The Inmoft Part, which I call the Blade, runs through the 
* hollow of the Two Former, and fo is faftned, with the Floret, to the 

convex of the Seed-Cafe. The Head and Sides of this Part, is always 
befet round about with Globulets, commonly through a Glafs, as big 
as a Tumep-feed, or a great Pins-Head. In fome Plants growing clofe 
to the Blade, as in the common Marigold 5 in the French, and others, 
upon Pedicils or little (lender Stalks. Thefe, as the Blade (pringeth up 
from within the Sheath, are (till rubed off, and fo ftand like a Powder 
on them both. And fometimes, as in Cichory, they feem to grow on 
the Infide the sheath, if it be fplit with a fmall Pin: as alfo in Knap¬ 

weed, in which they are numerous. Yet in the Seed-like Attire, always 
more numerous, than in the Florid. 

- 6. §. The Head of the Blade is always divided into Two, and fome¬ 
times into Three Farts, as in Cichory 5 which, by degrees, curl outward, 
after the manner of Scorpion^Grafs. 

7. $. The Defcription now given, agrees principally to the Coryrn- 
biferous Kind, as Tanfy, Chamemile, and the like. But in Scorzonera, as 
alfo Cichory, HawkcWeed, Moufear and all the lntybous Kind, with many 

more 
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more, the Attire k not feparate from the Foiiature, fo as to ftand witfo 
in that in one entire Tofy 3 but every Leaf of the Flower hath its own 
Attire apart. For the fake of which, the Bap of every Leaf\s formd 
into a little 7ube or Pipe, whereby it embofomes its own Attire within Tab. 62. 
it felf Confifting commonly of Two Parts, a Sheath and a Blade : the 
Leaf it felf anfwering to the Floret in other Flowers. 

8. §. In fome Plants, befides the Attire or Pofy in the midle of 
the Flower 5 the Leaves alfo have each their own to themfelves as in ^ , 
Marigold : yet this, as I take it,confifting only of one fingle Part which 
anfwers to the Blade 3 the Leaf it felf being as the sheath. 

9. §. In many Plants, this Florid Attired very large3 fo that not 
only the Suits, but alfo the feveral Parts whereof every Suit confifc y 1 

being throughly ripe and well blown open, are all vifible to the bare 
Eye, as in Knapweed, and all the Thiftle Kind. This Attire is all the 
Flower, that this fort of Plants have 3 being, though Empal'd, yet with¬ 
out any Foiiature. 

10. §. And fometimes, there is little or no Flower befides this At¬ 
tire, although extream frnall, as in Golden Rod, Wormwood and others. 
Where it may be noted, That the Medicine called Wormfeed or Semen 

Santonici, is no Sort of Seed, but the Buds of frnall Flowers, or of the 
Florid Attire of that Plant. 

CHAP. Y. 

Of the Ufe of the Attire. 

F the Secundary ZJfe hereof, I have fpoken in the 
FirLl 0500k 3 and particularly, of the Glohulets 01 Qfo * 
frnall Particles within the Thecec of the Seed-like At- * 
tire, and upon the Blades of the Florid, I have con- 
je&ur d, That they are that Body which Bees gather 
and carry upon their Thighs, and is commonly cal¬ 
led their Bread. For the Wax they carry in little 

Ps • but the Bread is a Kind of Powder 3 yet fbme- 
what moift, as are the faid little Particles of the Attire. 

2- f. But the Primary and chiefly of the Attire is fuch, as hath 
refpecr to the Plant it felf3 and fo appears to be very great and necel- 
fary. Becaule, even thole Plants which have no Flower or Foiiature, 
are yet fome way or other Attird 3 either with the Seminiform, or the 
Fiona Attire. So that it leems to perform its lervice to the Seed, as 
the Foiiature, to the Fruit. 

3' §• In dilcourfe hereof with our Learned Savilian Profellor Sir 
Thomas Millington, he told me, he conceived, That the Attire doth 
lerve, as the Male, for the Generation of the Seed. 

4* §• I immediately reply d, That I was of the lame Opinion 3 
and gave him fome reafons for it, and anfwered fome ObjeUions, which 
might oppole them. But withall, in regard every Plant is 
or Male and Female, that I was alfo of Opinion, That it ferveth for 
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the separation of fome Parts, as well as the Ajjufum of others. The fum 
therefore of my Thoughts concerning this Matter, is as follows. 

q x And Firft, it feems, That the Attire ferves to d,(charge fome 
redundant Part of the Sap, as a Work preparatory to the Generation of 
th- Seed. In particular, that as the Fcl, aftre ferveth to carry off the Vo- 

Utile Salim Sulphur : So the Attire,to mtnorate andadjufl: the Anal; to 
the end the Seed may become the more Oyly, and its Prim,pie,, the 
better fixed. And therefore the Folia,,,re generally hath a much 
ftroneer Odom, than the Attire •• becauft ihe Saline Sulphur ts (tronger, 
than an Aerial, which is too fubttle to affect the Senfe. Hence alfo it is, 
that the Colour of the Part, of the Attire, is ufually White, or Yellowne- 
ver Red: the former, depending upon a greater participation of Aer 

the latter, of Sulphur. I add further. That the moft Volatile and Aeri¬ 

al Sulphur; being by means of thefe Par,, much difcharged ; it may 
hereby come to pals, not only that the Seed is more Oyhe,and its Trine,- 
ple, more fixed 5 but alfo, that the Body or Parenchyma thereof, is fo 
compaft and clofe: For although it confifts of Bladder, yet fuch as 
are Twenty times fmaller than in any other I art o£ & Plant of the like 
bienefs. Whereas, were the Aer copioufly mixed with the Sap here, 
as in the Pith, Truit, and other Parenchyma*, Part, h it would give fo 
Quick a Ferment to the Sap, as to dilate and amplify the Bladder, of 
theScetfibeyond its prefent compaft and durable Texture 5 and fo expofe 
it either to a precipitant Growth, or fudden Rot. Wherefore, as 
the Seed-Cafe is the Womb; fo the Attire ( which always ftands upon 
or round about it ) and thofe Part, of the Sap herinto difcharged ; 
are as it were, the Menfes or Flowers, by which the Sap in theWomb, 

is duly qualified, for the approaching Generation of the Seed. 
6 i And as the young and early Attire before it opens, anlwers 

to the Menfes in the Femal: fo is it probable that afterward when it 
opens or cracks, it performs the Office of the Male. This is hinted from 
the Shape of the Parts. For in the Florid Attire, the Blade doth not 
unaptly referable a fmall Penis, with the Sheath upon it, as its Penti¬ 

um. And in thcSeed-likf Attire, the feveral Thec£, are like fo many 
little Tedicles. And the Globulets and other fmall Particles upon the 
BUde of Penis, and in the thec£, are as the Vegetable Sperme Which, 
fo foon as the Penis is exerted, or the Teflicles come to break, falls 

nnnn the Seed-CaCe or Womb, and fo Touches it with a Proli- 

7 6. Con Cent an tons hereto it is alfo obfervable, That thole Hetbs 

generally have the Seed-like Attire,which either produce a greater Quan¬ 
tity of Seed or a Perennial Root: and that there is no Tree, with the 
Florid Attire. As if the other, becaufe it contains a far greater Pro¬ 
portion of the abovefaid Particles, that is, of Sperm 5 us able to beget 
a more Numerous, Vivaceous, or Gigantick. Birth. ^ 

8. $. That the fame Plant is both Male and Female, may the ra¬ 
ther* be* believed, in that Snails, and fome other Animals, are fuch. 
And the Parts which imitate the Menfes, and the Sperm, are not pre- 
cifely the fame i the former, being the External Parts of the Attire, and 
the Sap, which feeds them * ^ the latter, the fmall Particles or moylt 

Powder which the External inclofe. 
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9. §. And that thefe Particles, only by falling on the Uterus, 

(hould communicate to it or to the Sap therein, a Prolific^ Virtue j it 
may feem the more credible, from the manner wherein Coition is made 
by fome Animals 5 as by many Birds, where there is no IntromiJ/ion, 
but only an Adofculation of Parts : And fo in many Fifties. Neither 
in others, doth the Penis ever enter any further than the Necl^ of the 
Womb. Nor doth perhaps the Semen itfelf: or if it doth, it can by no 
means be thought, bodily or as to its grofs Subjlance, to enter the Mem¬ 

branes, in which every Conception, or the Liquor intended for it, be¬ 
fore any Coition, is involved $ but only fome fubtle and viviffck, Efflu¬ 
via, to which the vifible Body of the Semen, is but a Vehicle. And the 
like Effluvia may be very eafily transfufed from the above faid Particles 

into the Seed-Cafe or Womb of a Plant. 
10. If any one (hall require the Similitude to hold in every 

Thing he would not have a Plant to refemble, but to be, an Animal 

CH A P. VI. 

Of the Time of the Generation of the Flower. 

H E Lime in which the Flower is Generated or For- 
med is a Providence in Nature, whereof I do a lit¬ 
tle wonder, that no one, amongft fo many ob/er- 
vers of Plants, hath ever yet taken any notice. It is 
therefore to be remarked. That all Flowers are for¬ 
med or perfe&ly finifhed, in all their Parts, long 
before they appear in fight 5 ufually Three or Four 

Months, and fometimes half a year, or more. And that in all Peren¬ 

nial Plants, thofe Flowers which appear and are called the Flowers of 
any one year 5 are not formed in that year 5 but were actually in 
Being, and entirely formed in all Parts, the year before 5 as in many 
Herbs, and in all Shrubs and Frees. 

2. §. This will belt be feen by fome Inftances. So the Flower of 
Mezereon, which opens in January, is entirely formed about the mjdle 
of Auguft in the year foregoing. At which time, the Green Leaves of 
the Bud being cautioufly removed, the Leaves of the Flower,, and the l ab' 

Thee* Seminiformes or Seed-like Attire, encompafiing the Seed-Cafe, 

through an indifferent Glafs, are all diftin&ly vifible. 
3. The like may be feen in Sirynga, and other Shrubs, and in 

Trees. In as many of which, as 3re Frugiferous, the Fruit alfo, which 
anfwers to the Seed-Cafe in other Plants, is about the fame time entire¬ 

ly formed. 
4. §. And fo in Herbs 3 as the Flower of Afarum, which appeareth 

in April or May, is entirely formed in Auguft or July of the foregoing 
year. For there are here, as well as in Trees, T wo Sorts of Buds 3 fome Tab. 64' 

which are compofed only of Green Leaves 3 and fome which alfo con- 
tein a Flower and the Seed-Cafe. So in Bears-foot, by fome called the 
January Rofe, the Flower-Buds, which open in January are all formed 
in or before the Month of Auguft in the year preceding. 

3- 
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5. The fame may allb be feen about the end of Auguft or the be¬ 
ginning of September in a Tulip-Root. In which, the T wo Inmoft Shells 

dryer than the reft, ftand hollow, with the little young Flower ("which 
appears in March or April following) inclofed now in their Centre. Being 
thus kept warm and dry, left it Ihould either perilh, or be precipitated 
upon the Winter, by fprouting too foon. 

6. From hence it is plain, That although the Flower appears be¬ 
fore the Seed 5 yet if the companion be made betwixt the Flower and 
Seed of the fame year j the Seed is firft formed, and afterward the 
Flower. That is, the Seed, for which Nature chooles the Firft- 
born Sap, is formed in the fore part of the year: which work being 
finilhed, out of the lels fcecund part of the Sap, the Flowers intended 
for the Sire and Matrix of the next years Seed 5 is afterwards produced. 

7. £. THE true Time of the Generation of the Flower being 
know’n, it may alio be an Inducement to make Tryal, for the bringing 
of many Flowers to grow fairly in Winter, which are uled to grow, that 
is, to appear, only in the spring and Summer: fc. by keeping the Plants 

warm, and thereby enticing the young lurking Flowers to come abroad. 

The Appendix. 

Being a Method propofec/, for the ready finding, by the 
Leaf and Flower, to what Sort any Plant belongeth. 

L T H OII G H many have bellowed extraordina¬ 
ry Care and Induftry upon the learching out, and 
Delcription of Plants, and for the reducing of 
them to their leveral Tribes : yet I will take leave, 
here to propofe a Ihort Method whereby Learn¬ 
ers, feeing a Plant they know not, may be infor¬ 
med to what Sort it belongs, and fo be dire&ed 

where to find it defcribed and dilcourfed of. For, except they have 
a Mailer to conduct them,which few have 5 they mull needs,by leeking 
at random,lole a great deal of time, which by a regular Enquiry might 
be laved. Belides, that what is learned by their own Oblervation, 
will abide much longer on their mind, than what they are only Poyn- 
ted to, by another. 

2. $. Now the moll Philofophicl^ way of diftinguifhing or lorting 
of Plants, were by the Chara&erijlich^ Properties in all Parts, both Com¬ 
pounded, Conjlituents, and Contents. But of the Compounded, the Seeds, 

and lome other Parts, are oftentimes very minute: and the Roots always 
lie hid. Asalfo the Conjlituent Parts, every where, without cuting and. 
the ufe of Glajfes. Nor can the Contents be accurately oblerved other- 
wile. So that for the Ufe here intended, thole Properties are the fiteft 
to be infilled upon, which are the moll Confpicuous, and in thofe Parts, 

where the Learner may the moll readily and without any difficulty 
take notice of them 5 as in the Flower and Leaf. The Flower hath 
Varieties enough of it lelf. But in regard it is often wanting, when the 
Green Leaf is not 5 it is therefore convenient, that he be alfifted 

by 
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by both, and that the Varieties of both bedidinftly reduced unto 7‘a- 

hies. Which may be done, after the following, or fome other like 
manner. , / 

3. §. And Fird for the Leaves. The mod: obvious Varieties of 
which, are in their Pofition, Size or Shape. 

4. £. Leaves are fadned with, or without a «SW4 Without, 
only dole to the Branch, as in Southijlle $ or fiirrounding it, as in 
Thorow-Wax. 

5. $. Both thefe ways, they (land either fingly, that is, but one at 
the fame height 5 or more together. 

6. §. More together, in Even or Odd Numbers. In Even Numbers, 
commonly Two and Two, as in Sage, Polium } Sometimes Four, as 
in Crofs-wort, Madder, Herb True-Love, Pomum Majre $ or more, as, 
I think, in Woodrofe, 8cc. In Odd Numbers, Three, as in all Trefoyls, 
Strawberries 5 Five, in Pentaphil, Caftanea Equina 3 Seven,in TormentiL 

7. The SVz.e/ of Leaves are innumerable. It is therefore necefc 
lary to reduce them to a Standard. And lb, they may be reckoned. 
Three 3 Small, Mean and Great: with refpedfc to the Length of the 
Leaf,\ the Breadth, or both. From onelnch and under, all Leaves may 
be accounted Small j from one Inch and over, to five Inches, Mean- 

from five and over, Great. 
8. $. The shapet of Leaves are alio numberlels. But the mod ob- 

vious didin&ions which they admit of, are fuch as thefe, 
9. §. Leaves are Membraneous, as the greater part $ Squameous, as 

Abies , or Filamentous. Which are folid, as in Fenil, Meum, Buphthal- 

mitm, Chamemile, Groundpine , or hollow, as in Onion. 

10. Membraneous, have all their main Fibres produced either from 
the Stalky, as in HolyoaL? or from the middle Stem of the Leaf, as in 
mod. From the midle Stem, reciprocally, as in Scabious, or oppofitely, 
that is, one over againd another, as in Rofe : and both ways, at Acute 

Angles, as in mod j or Right, as in Dandelion. 
11. £. Again, they are different with refpeft to the Top, the Bot¬ 

tom, and the Sides. The Top is Thorny, as in Furz , or Unarmed. Un¬ 

armed, either Produced, that is, Poynted, or at lead, Roundifh, as in La- 

mium, Ironwort j or elfe Reduced, as in Woodforrel. And fo the Bot¬ 

tom, is either Reduced towards the Top, as in Ground-Ivy •, or Produ¬ 

ced upon the Stalk,, as in Poplar, Bay, &c. 
12. $. The Sides or Edges of the Leaf, are either of one and the 

fame Meafure, as commonly 5 or of divers, as in Doronicum. Both 
ways they are Even, as in Syringa, Mous-earj or Uneven. The Un¬ 
even, are Prickly, as Holly, Eryngium, Thijlle 5 or Unarmed. Unar¬ 
med, are Infeded, or Refe&ed. Infeded deeply, that is, Lobed, as 
Golden Liverwort, Clematis Peregrina 5 or with (hallow Infections, as 
in mod. And fo, Indented, or Scallopped : the former, when the An¬ 
gle is made with Straight Lines4as in Dandelion j the latter,with Crooked, 
as in ThaliCtrum. Refeded, that is, both Lobed, and Infeded, or when 
upon the greater Infections, there are other leffer ones, as in IVild-Clary, 

Lovage, Majlerwort. 
13. §. THE mod Confpicuous Varieties of Flowers, are in their 

Pofition, Size, shape, and Colour. 
'T4. §. Mod are fadned with Stalks 3 but many without. Some¬ 

times, they are placed round about the Branch, that is, Coronated, as 
in 
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Tnk&*»i and fometimes, all on one fide 5 either in RMs only, as 
in Bawm ; or in Rank, and fife, as in foxglove. In Saxtfraga Aurea, 

either (land Singly, as in C«-s or 
nurtur’d And fo, either all upon one Branch, or on feveral little Ra¬ 

mi foated Sprigs. On one Branch, prolonged like a Tail, as m BkW*- 
rif. or Contracted. And fo, either without Stalks, that is, 

as in Scabious-, or with that is, Vmbcllated, as Few/, &c. 
On feveral Sprigs, asm Tanacetum, Yarrow. 

16 4 The Sizes of Flowers, as of the Leaves, may be reduced to 
Three From * an Inch and under, in Diameter or Length may be 
accounted Small. From * an Inch and over to an Inch and l, may go 

for Mean. And from an Inch and | and over. Great 
17 In refpeft of the Shape, Flowers are Open or Belly d. Open have 

both Leaves and Attire, as moft 5 or elfe are all Attire, as of Burdock, 

^ The Open, confift of a Certain Number of Leaves, One, 
Two, Three, Four, Five, Six, E^ght, N/w, Few, Thirteen, or 
Owe and Twe»*y. Uncertain, commonly called Double. Thole ot a 
Certain Number, either Vniform, that is, all of a certain Size and 
Shape, as ufually ', or Biform, or Triform as m Ins, Blattanu. And 
thefe again, Even Edged or Notched 5 with Three Poynts, as m Man¬ 

gold -, or Five, in Cichory. , . 
iq$. The £e///d, are either fo in wholes or in Part, that is, 

with the Top divided into Leaves, andtht Bottom, Hollow: The for¬ 
mer are alfo Even Edged, as in Convolvulus or Notched, as m 
chelium The latter have their Leaves diftinguifhed as before. Their 
Bottom or Bafe, either faftned to the Seed-Cafe, as in Snap-dragon -, or 
tending below it. And fo, either Straight, as I think in Toad-flax 5 

or Crooked, as in Violet, Lark-heel. 
20. $. In all thefe, the Attire is either Semimform, or Florid. And 

both, Clufturd, or Divided ’, as in Mallow, St. Johns wort 5 Starwort, 

Hawfypeed. The Ctf/wr/of the Flower, are White, as in Water-Crowfoot 

Fed as LychnisBlew, as Borage-, Purple,**Stockjuly Flower-, Black, 
as in fome Anemones -, TeZW, in Wall-Flower Tanwy, in U/iw 5 
Green in Laureola. Which are either Single, or Mixed: Two toge¬ 
ther as in Butyr-Bur, White and Red -, in White Hellibore, White and 
Green-, in Monks Rubarb, Red and Green -, &c. Or Three together, as 
in Fancy, Yellow, Blew, and Black* k e. atro-purpureus . 

22< Bow far thefe, and fome other like Diftin&ions, being re¬ 
duced to Tables, would fervefor the finding out of any Sort of Plant, 

may be conceived, if we confider, how great a Variety, a few Bells, in 
the ringing of Changes, will produce. And the fearch will be eafy, and 
fuccefsfull if in every foregoing Table, reference be madetothofe that 
follow 5 and in the Tables conteining the laft Diviflons, the Names of 
the Plants therein poynted out, beexpreffed. 
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FRUITS 
PART III. 

CHAP. I. 

• 

Of the APPLE 3 and of the LI MO N, and C V C V- 
M E R, the Fruits of Plants vulgarly called POME 
EERO VS. 

H E Defiription and Vfe of Leaves and Flowers, 
together with the Figures thereto belonging, were 
prefented to this Honourable Society, the laft year. 
I (hall conclude this Subjeft with Fruits and 
Seeds 3 beginning with Fruits, which will take 
up the prefent Dilcourle. 

2. And Firft, I fhall delcribe the Com¬ 
pounding Parts of lome, more generally known. 

Which having done, I (hall next obferve the Vfes of the fame5 either 
for the Fruit it felf, or for the Seed. Some of the Definitions, the 
Reader may be pleafed to compare with thole in the Firfi 'Book* Ch. 6. 
I begin with the Apple 3 to which I (hall fubjoyn the Linton, and Cu¬ 
mmer, commonly reduced to the Pome Kind. 

3- AN APPLE, befides the Skin, conlifteth of a Parenchyma, 
Fefiels, and Coar. The Parenchyma or Pulp, is the lame with that of the 
Barque of the Tree. As is apparent, not only from the vjlible conti¬ 
nuation thereof from the one, through the Stalky, into the other: but 
alfo from the Stru&ure common to them both 3 being both compofed 
of Bladders. In which, notwithftanding, there is this difference, 
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That whereas in the Barque, they arefpherical, and very fmall, moft of 
them, through a good Glafs, not exceeding Wh of an Inch in Dtame- 
tre. and fome of them, lels: here,they are oblong and very large moft 
of them about of an Inch in Length, or more,according to the large- 
nefs and tendernefs of the Fruit 3 being all uniformly tenter d or 
ftretched out, by the arching of the VejJels, from the Coqr towards the 
Circumference of the Apple. 

a x The Vejjels, as in the other Parts of a Plants are Sucajerous, 
and for At. Both the Branches of the former, and the Ongle levels 
of the latter, are extream fmall. They run every where together, not 
collateral, as Veins and Arteries do in Animals 3 but the latter, flieathed 

in the former. . . , D , T 
«• §. They are diftributed into Twenty principal Branches. 1 he len 

outmoft, a little within the Apple,we diverted from a ftraight Hue,into 
fo many great Arches 3 from which a few fmall Fibres are without any 
order difpearfed through the Apple. The Five middlemoft, and the 
Five inmoft, run in a ftraight Line as far as the Coar, and are there di¬ 
verted into as many lefler Arches 3 the former, at the outer, and the 

- • » Ilnon thefe Five inmoft hang all 
1 al-fpr 

tl'ic Seeds 
6. $. Thefe Ten, and the other Ten abovefaid, do all meet toge¬ 

ther at the top of the Apple, where originally, they all ran into the 
, , Flower. But betwixt them, there are fcarce any intercurrent Fibres 5 

Tab. 65. t^at appear every where disjunct from the bottom to the top 

of the Apple. . 
7. A LI MON hath a Threefold Parenchyma3 which feem 

• to be derived one from another : the Texture, upon every derivation, 
being fomewhat altered, and fo made more dole and elaborate. The 

Tab. 66. called the Rind, hath the moft open, and the courfeft Texture3 
being compofed of the largeft Threds, and thofe Threds^woven up into 
larger Bladders. Thofe little Cells, which contein the EjJential Oyl of 
the Fruit, and ftand near the Surface of the Rind, are fome of the (aid 
Bladders much more dilated. _ . T 

8. From this utmoft Varenchyma. Nine or Ten lnjertions or La- 
mells are produced, betwixt as many Portions of the Pulpy Fart, to¬ 
wards the Centre, where they all unite into one Body, anfwerable to 
the Pith in the Trunk or Root of a Tree 3 and is a confpicuous demon- 
ftration, of the communion betwixt the Barque and the Pith 3 which 

. ,, there, is much more obfeure and difficult to obferve. At the bottom, 
Tab' 66f but efpecially the top of the Fruit, the Pith is fo far expanded, as with¬ 

out the mediation of any Lamels, to be joyned to the KW. 
o. §. Throughout this Parenchyma, the Vejfels are difpearfed. But 

the chief Branches ftand on the iner Edge of the Rind, and the outer 
Tab. 66. Edge of the Pith, juft at the two extremities of every Lamel. From 

thofe Branches on the Edge of the Pith, other little and very (hort 
ones fhoot into the Pulp of the Fruit, upon which the Seeds are ap¬ 
pendant. In the Centre of the Pith,' are Eight or Nine, in a Ring, 
which run through the Fruit up to the Flower. 

10. §. Between the Rind and the Pith and thofe feveral Lamels, 
which joyn them together, ftands the fecond Sort of Parenchyma, dif¬ 
ferent from the former, in being fomewhat clofer, and finer wrought 
Divided, by the Lamels, into feveral diftin£t Bodies 3 every one of them 
a great and entire Bag. II# 
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11. 5^. Within every great Bag, is conteined a Third Parenchyma, 

which is alfo a Clufter of other little Bags, about the bignefs of an 
Oate all disjoynedone from another, and having their diftina Stalky, Tab. 66. 

of feveral Lengths, by which they are all faftned to the utmoft Side of 
the great Bag, wherein they are conteined. Within each of thefe lefifer 
Bags are conteined many hundreds of Bladders, confiding of molt ex- 
tream fine Threds woven up together into that Figure. Within thefe 

Bladders lies the Add Juyce of the Limon. 
12 $ A CUCUMER, hath alfo a Threefold Parenchyma: The 

Utmoft, is derived, from the Barque. In this, being expofed for fome 
time to dry, and then cut tranfverlly with a Rafor 5 not only the Blad¬ 

ders, but alfo the Threds whereof the Bladders confift, through a good 

Microfcope, are apparent. r , 
12 a Throughout this Parenchyma the Sap-Vefjels are difperfed 5 

near the Circumference, in Ten or Twelve very large Branches. Each Tab. 66. 

of thefe larger Branches, embofoms another of Aer-Vej]els in its Centre. 
Adjacent to the Midle Parenchyma, they ftand in Clkfires of much 

fmaller Branches, but more numerous. 
14. $. Out of all thefe Sap-VeJJels, iffues a tranfparent and vifcous 

Mucilage ; which being dryed, becomes as hard and tough as Gum Tra- 

gacanth. Analogous to which, I fuppofe, is the truly purgative part of 

Elaterium. ?aYenchyma is derived from the Pith j and divi¬ 

ded into Three Colums, (landing triangularly, and paving each of them 7^. 66. 

a Triangular Figure. Within thefe Colums ftand a difhnd Sort of Sap- 

Veffels: from whence, feveral fmall and (hort Fibres (hoot into the In- 
moft Parenchyma, whereupon the Seeds do hang. So that thefe'Column.s 

are as it were the Beds on which the Seeds grow. With each of tue 
Seed-Branchs or Fibres,goes fome part of the faid Parenchyma or Colum, 

out of which, the Covers of the Seed are formed. , , . , 
16 k The Inmoft Parenchyma wherein the Seeds lie, and wnicn 

anfwers to the Pulp of a Limon, feems likewife to be derived from the Jab. 66. 
Colums, that is, to be originally thence produced upon the Seed-Fibres, 

and afterwards fpread and augmented into a Pulp. By Three Injecti¬ 

ons from the Colums, and as many from the Utmoft Parenchyma, and 
thefe re-inferted} it is divided into Six Triangular Bodies 3 and every 

TTl&\ ‘Tnmrefembknce betwixt the Garden and W.ldCuamer, 

with‘refpea to the Inward Sir,Sure, as well as the Outward Figure TaL 6& 

mav be obferved: Both of them having a Threefold Parenchyma. Yet 
with this difference, That the Three White Triangular Bad.es or Co- 

lams in the one, is anfwered by a While Ring or Tuoe in the other. 

CHAP. 

/ 
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CHAP. II. 

Of the PEAR and QJV IN C E. 

Tab. 6y. 

Tab. 6j. 

Tab. 6y. 

Tab. 67. 

PEAR, befides the Skin, confifteth of a Twofold 
Parenchyma, of Vejjels, Tartareous Knots or Grains, 
and a Coar. The Skin is lined with a great num¬ 
ber of the faid Tartareous Grains, through a Glafs, 
about the bignels of fmall Shot: whereby it looks 
withinfide,like the Skin of the Scate and lome other 
FiJJses. Befides thole which grow to the shjn, there 

are alfo many more Handing near adjacent to it all round about the 
Fruit: altogether about \A of an Inch in thicknels, through a Mi- 

crofcope^ as in a Slice of a Pear cut tranfverfly is apparent. Somewhat 
more or Ids, as I take it, according to the Delicacy or Harfhnels of the 
Fruit 5 as more in a Burgamy,or other loft and fweet Pear, than in thole 
which are called Strangulatoria. As all Vinous Liquors, and thofe elpe- 
cially which are the moft Tartareous, become more foft and fweet, ac¬ 
cording as they call off their Tartar, in a greater quantity, upon the 
Sides of the Vejjel. 

2. $. The Outer Parenchyma, is of the fame Original, and gene¬ 
ral Stru&ure, as in an Apple. But the Bladders, anfwerable to the Shape 
of this Fruit, not altogether fo long, with refped to their Bredth. 
Throughout this Parenchyma, are alfo dilperfed many fmall Tartareous 
Grains 5 moft of them lomewhat round, as thole next the Skin, and 
of a like Size $ but nothing near lo numerous. 

5. The Bladders here, have alio a different Poption from that 
they have in an Apple: there, they are all fo ftretched out, as to have 
relpeft to one common Centre, which is that of the Apple it lelf But 
here,they every where bear 3 refpeftto the faid Tartareous Grains,every 
Grain being the Centre of a certain Number of Bladders 3 like a Star, 

in the midle of its Vortex. Whereby, fo many of the "Tartareous parts 

of the Sap, as cannot well be thrown off upon the Skin, are more 
commodioufly difcharged, upon every little Knot or Grain, nearer 
hand. 

4. §. Throughout this Parenchyma, the Vejjels likewile are difper- 
fed* Of the Two general Kinds, for Sap, and for Aer. The Aer-VeJ- 
fels, are here extream fmall, as well as in an Apple5 yet one degree, 
larger. They are both together diftributed into Fifteen principal 
Branches. The Five Utmoft make as many Arches, but commonly not 
near fo deep as in an Apple. From thefe, fome Imall Fibres, yet a lit¬ 
tle more numeroufly than in an Apple, are difperled throughout the 
Parenchyma. The Ten Inmoft run along to the Seed, and from thence, 
with the other Five, to the Flower. 

5. §. Next theCoar, ftands the Inner Parenchyma, in divers relpedls 
different from the Outer. The Bladders of the latter, as hath been 
faid, large and long 5 of the former, fmall and round, anfwerable to 
thofe of the Pith,of which it feemsto be derived. Throughout that, 

' the 
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the Vejfels and Tart arsons Grains are difperfed 5 in this, there are nei-^ , , 

ther. The Ejfe& whereof is, that is fwcet, this lowers for which ‘ 
reafon, I have taken leave to name it, the Acetary. 

6. $. Betwixt this and the outer Parenchyma, the (aid Tartareous 

Grains begin, firft to ftand nearer together, to grow biger, and of a 
more unequal Surface $ and by degrees, to unite into a Body, in (bme , 

Tears, and efpecially towards the Cork, almoft as hard as a Plum-Stone5 a 

which I have thereupon, named the Calculary. So that a Pear, is Na- B. 1. Ch.6. 
tures Preface or Introduction to a Plum. 

7. §. This Tartareous Body, and thofe (mall Grains above faid, ^ B \ Ch 6 
have formerly fuppoled, to be precipitated out of the Sap, by virtue of 
the Vejfels. Which is not only argued from their growing, where 
the Vejfels, only in the outer Varenchyma : but in that the very Bounds 

or Figure of the Calculary, is determined by the Situation of the chief of ^ 
thole Vejfels3 as in cuting a Pear fmoothly through the Centre and by 
the Length, is apparent. 

8. The Coar as well as the Acetary, (eems to be derived from the 
Pith. And is therefore leffer here, than in an Apple^ where the wholfe 
Pith of the Stalk, goes to the making of the Coar only. 

9. $. In raoft Pears, at the bottom of the Coar, and a little below 
the Centre of the Fruit, thefe is a kind of fmall Vmbelical Knot 5 from Tab. 67. 

whence is extended a ftraight Chanel or Iduttus, which opens at the 
midle of the Cork, or Stool of the Flower, (carce wide enough to admit 
the fmalleft Pin. Made for the Z)Je hereafter mentioned. 

to. A (QUINCE, is nearly allyed to a Pear. The diffe¬ 
rences betwixt them arethefe, In the Quince, the outer Parenchyma 

is more dole, that is, the Bladders are fmaller. The Vejfels more nu- 
merous, and more deeply enarched 5 the Calculary greater, and more 
fpread 3 according to the Shape of the Fruit: but the Acetary, lefs i 
The Coar (lands higher or nearer to the Cork 3 divided, not into Five, 
but Four Cells. And the DuCtus from the bottom of the Coar to the 
top of the Fruit, much more open and obfervable. 

f 

g* /: CHAP. lit 
1 1 } ' ’ . 

Of the P LV Mj and fome other Fruits of the fame Kindred. 

PLUM confifteth of a Parenchyma, the Two 
general Kinds of Vejfels, and a Stone. All which 
I have already deferibed in the Firji 'Book. I Oh. 6. 
(hall here add, and further clear fome things. 
And Firft, it is to be noted. That, in Pro¬ 
portion to the Bulk, of the Fruit, there are more 
VeJJels in a Plum, than in an Apple, Pear, or 

Quince. As al(o, That in Plums, all the Vejfels are 
braced together into one Uniform Piece of Net-Work, every where 
terminating at an equal diftance from the Circumference, fc. 4th of an Tab. 68. 
Inch or thereabout. And as for the Bore of the Aer-Vejfels, although 
thzGlafs I ufed, when I examined this Fruit, would not reach it 3 yet 

* st 
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B.i. Ch.6 

Tab. 68. 

Tab. 68. 

Tab. 68. 

Tub. 68. 

is it to be prefumed, that they bear a juft Proportion to thofe in the 
Trunk of the fame Tree and that therefore they are here larger, than 
in an Apple or Tear. The Skyn likewife of a Plum, is more fibrous, 
thick, and tough, than in thofe Fruits. The Ends of thefe Diverfities, 
we (hall prefently fpeak of. 

2. £. Of the Stone, amongft other particulars wherein the con- 
. trivance of Nature is very admirable, I have formerly (hewed, That 

it is compofed of Two or rather Three diftinft Bodies. One of them, 
the Lining 5 which anfwers to the Coar in a Pear. And is originated 
from the Parenchyma, which the Seed-Branch brings along with if, 
through the Chanel in the Side, and at laft into the Hollow, of the 
Stone 5 and is there fpread all over it: as when a (mall Olafs-Pipe, is 
blown and expanded into a Bubble. Or as if a Bladder, being ftretch- 
out, and put through the Neck of a Bottle *, were then blown up, (b 
as to be every where contiguous to the Sides, and become, as it were, 
the Lining of the Bottle. 

3. £. The Foundation or Ground of the Outer and more Bulky 
Part of the Stone, is the Iner Part of the Parenchyma 5 and anfwers 
to the Acetary in a Pear. As the Fruit grows, the Tartareous Parts 

of the Sap, being continually precipitated upon this Parenchyma, it is 
hereby petrify’d. As will beft be feen, by comparing the (everal A- 

ges of the fame Fruit together. And in fbme Stones ^ on the Surface 
whereof fbme of the (aid Tartareous Parts appear in diftintt Grains. 

So that whereas in a Pear, the Calculary and the Acetary are diftinft, 
here in a Plum, they are thrown one into the other. Or, as fome 
Mineral Waters only make a Cruft about a Stick or other Bodies im- 
merfed in them 5 but others, by finking into thefe Bodies, do here¬ 
by petrify them .* So in a Pear, the Tartareous Tarts of the Sap, only 
make a Cruft about the Acetary 5 but in a Plum, they fink into the 
Body thereof, or that Part of the Parenchyma, which ftands in the 
place of it, whereby it is converted into a S tone. The Figures of Stones 

(hall hereafter be fpoken of, when I come in the next Patt> to the Co¬ 
vers of the Seed. 

4. i. AN APkECOCK is of the Plum-Kind. But fome 
things are herein better obferved. As firft, the Pofttion of the Blad¬ 
ders of the Parenchyma. For the Tartareous Parts of the Sap not being 
here difperfed, in little Grains, throughout the Fruit, as in a Pear j 

but all thrown offinto the Stone: the Bladders therefore are fo difpo- 
fed, as not to have refpeft to feveral Centres, as in a Pear 5 but only the 
Stone, to which they all do moft exa&ly radiate $ thereto conveying 
the feculent Sap, in (o many little Streams. This is beft feen, when the 
Fruit is full ripe. 

5. £. In this Fruit, while it is young, the gradual tranfmutation of 
the Inner Part of the Parenchyma into a Stone, is alio more apparent. 
And fo are the Three Coats, which ferve for the Generation of the 
Seed 5 being now all very diftintt $ and remarkable, not only for 
their Bulk 5 but alfo, the Analogy which they bear to the Three Mem¬ 
branes in many Viviparous Animals. Whereof I (hall give a more par¬ 
ticular Defcription, when I come, in the following Patt, to the Co¬ 
vers of the Seed. 

6. §. A PE A CH hath a much bigger Stone, than either a Plum, 

or an Aprecock- and hath therefore, when full ripe, and efpecially in 
hot 
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hot Countries, a more defecated or better fined Juyce. For the rea- 
fon why the Stone is fo great, is becaufe the Vejjels run fo very nu- 
meroufly through the Body of it 5 and fo caufe a more copious preci¬ 
pitation of the Lees of the Sap thereinto. r 

7- $• A CHEERY is likewife near related to a Plum. But 
the Bracement or Reticulation of the Vejfels9 is here carried out further, 7- 
fo as to be all round about contiguous to the s\in. And as the Aer- 
Vejfels in the Branch of a Cherry-Tree, are larger than thofe of an Ap¬ 

ple-Branch, but lefs than thofe of a Plum-Branchy fo may they be pre- 
fomed, to bear the fame Proportion here in the Fruit, * 

8. §. A WALNUT, isa Nuciprune 5 or betwixt a Plum and a * 
Nut, as a Bat is betwixt a Beafi and a Bird. For the Rind, anlwers to 
the Pulp 5 and the Shell, as the stone, is alfo lined. But the Seed-Vef 

fels, which in a Plum run through a Chanel made on purpofe in the 
Stone y do here enter, as in a Nut, at the Centre of the Shell, By which 
means, they are inverted with a more fair Parenchyma 5 which Nature 
hath provided, as her Cloth, for the making of the Coats wide enough 
for fo vaft a Kernel. ° 

CHAP. IV. 

Of the GRAPE, and H A Z E L-NZl 7 5 with fomc 
other Fruits, analogous to each of them. 

GRAPE, is a Plum with two Stones 5 for their 
thicknefs, as hard as any other. The Dijlribution t 1 r 
of the Vejfels is alfo fomewhat different. For the 
principal Fibres running up directly betwixt the 
Stones-y and the fm^ller, making only one fingle 
Net, near the Circumference 5 they all meet toge¬ 
ther at the Top of the Grape. It is alfo to be no- 

many Lignous Fibres are vifibly mixed with the Skjnit felfo 
whereby it becomes very thick and tough. And as the Aer-Veffels in 
the Trunks of a Vine, are greater than in that of an Apple, Pear, or Plum; 

So is it to be prefumed, that in a Grape, they are greater than in the 
Fruits of thofe Trees. 

2. §. The Parenchyma or Pulp of a Grape, feems to be derived, 
not from the Barque, as in an Apple-y nor partly from the Barque, and 
partly from the Pith, as in aGoosberry: but wholly from the Pithy 
at leaft, as far as the Reticulation of the Fibres , and the skin only from 
the Barque } whereby the Pulp becomes fo tender and delicate a Meat. 

3. $. A GOOSBERR. Y, hath a Threefold Parenchyma. The 
Utmoft is derived from the Barque y of a Greener Colour, and very 
Sappy. The midlemoft, from the Pith s fomewhat white, and more 
dry, as the Diametral Infertions in fome Roots. In both of them, the 
Bladders are very confpicuous, above what they are in any Fruit] I at 
prefent think of 5 fo as to be vifible to a good Eye without a Glafs, Tab. 6$. 

CS . 4- §. 
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4. Bttwixt thcfe Two Parenchymas, do run moft of the princi- 
Tab.69. pal Fibres, or Vafcular Threds. From which levcral finaller opes are 

branched into the Import Parenchyma 3 upon which, the Seeds do hang. 
5. Each ofthefe (mailer Branches is inverted with fome part of 

the midle or white Parenchyma. Serving partly to make the Covers of 
the Seed 3 and partly, the Pulp, that is, the Inmoft and (inert Parenchyma 
of the Berry, in which the Seed lie$. 

A White COR.IN, without taking off the Skyn, (heweth not 
unpleafantly how the Seeds arefaftned. For as the TrunJ^of the Tree 
continues not to any confiderable Length, entire, as in a Plum, but 
is prefently divided into (everal Boughs 3 nor are the Edges of the Leaf 

entire, as al(b in a Plum, but flit into feveral Lobes 3 and the Fruit, into 
a great many Corins in a Bunch : So again, the Seeds do hang upon 
the Fibres, like Two other Bunches, in every Corin. As by Refracti¬ 

on, Objefts of all Sizes are reprefented on the Walls of the Eye. The 
Operations of Nature being every where Uniform: and fometimes the 
fame in fmall, tranfcribed from a greater Copy. 

7. $. A N U T, is a Plum inverted, or turned infide outward. 
For the Shell, (landing naked, includes the Parenchyma: the bearded 
Cap, not precifely anfwering to that, but to the Empalement of the 

T , , Flower 3 which likewife in many other Plants, out-lives the Foliature 
lab. 69. Erobofomes the Uterus of the Seed. And whereas the Stone of a 

Plum is not Faced, but Lined with a Parenchyma derived at fecond hand 
from the Pith : The shell of a Nut is not Lined, but Faced with the 
iner Skin of the Cap. 

8. §. AN AK. E R N, is the Nut of an Oak. Yet with this dif¬ 
ference 5 That befides the Cup, it ftands in, it hath only a Leathern or 
Parchment Cover inftead of a Shell. From whence it come to pals,that 
whereas the Kernel of a Nut is fweet 5 that of an Akern, is of a very 
rough Tajl: the Aufiere Parts of the Sap, which in a Nut are drained 
off into the Shell, being here imbibed by the Kernel it (elf 

CHAP. V. 

Of the SEED-CASE or MEMBRANEOUS 
UTERUS. 

O the forementioned Fruits, I (hall fubjoyne,in fome 
Examples, the Defcription of the Seed-Cafe, which 
is analogous to the Fruit. For the Fruit, ftriftly (o 
called, is, A Flefty Uterus, which grows more moijl and 

Pulpy, as the Seed ripens. But the Seed-Cafe, whe¬ 
ther it be called a Cod, Pod, or by any other name, 
is, A Membraneous Vterus, which as the Seed ripens, 

fill grows the more dry and hard: as in moft Plants. 
2. THE SEED-CASE, is either originally open 3 Or on¬ 

ly when the Seed is ripe 3 Or never opens at all, till the Seed be fown. 
Of the firft Sort, is that of LuteoU 5 as al(o of Clary, Sage, Hyfop, and 

the 
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the like : wherein one and the fame Part, is both the Empalemcut of the 
Flower, and when that is gone, furvives as the Cafe of the Seed. 

3. $. OftheLaft, is that of Myagrum Monfpcrmon, Lithofp&me 
all the Stones of Fruits, with divers others. And fome Cafes, which 
are foft, as, I think, that of Garden Radi//). The former, by cleaving 
in fome part or other 5 thefe only by roting under Ground. 

4. § THAT' of Garden Radifl), is a Light and Spongy or Pithy 
Body 5 originally, every where entire. But, as it ripens, breaks with¬ 
in, into feveral White and Dry Membranes round about the Seed. By 7^ / 
the Length and about *th of an Inch diftant from the Sides of the Cafe, 7°* 
do run a pair of little Vafcular Ropes. Some fmaller Fibres are from 
thefe tranfmitted to the Sides of the Cafe 5 by which they are kept 
tite and fteady. Upon divers others produced towards the Centre, hang 
the Seeds, like Two Ropes of Onions. 5 8 

5. §. Of thofe which open fo foon as the Seed is ripe 5 fome are 
made to open at the Top, as Popy Heads, Some on the Side, as moft 
Cods 5 and fome at the Bottom, as that of Coded Arfmart. 

6. §. THE Popy-Head, is a littlp Dove Coat 3 divided by Eight 
or Ten Partitions, into fo many Stalls. On both Sides the Partitions, T 
hangs a moft numerous Brood of Seeds. The Partitions and Sides of tab. 70. 

the Head, are made of the Barque, and Lined with the Pith. While 
young, they are very thick,and fpongy 5 and together with the Seeds, do 
then fill all up.The Head is then alfo every where entire 5 but as it dries, 
it gradually opens at the Top, into feveral Windows,one for every Stall) 

which are all covered with a very fair Canopy. A Fabric^ defigned for 
feveral purpofes, as fhall hearafter be faid. 

7. §. Of thofe which open on the side ; fome are made to open, 
only on One Side, fome, on both Sides*? fome, with Three Sides 5 
fome, with more 5 and fome horizontally or round about. 

8. §. T H E C O D of Garden Bean (and fo the reft ofthe Legu¬ 
minous kindj opens on one Side. It hath a Twofold Parenchyma. The 
Utmoft derived from the Barque: in which ftand all the Vejfels, in fo- Tab 70- 
veral Parcels, one whereof, at the Back. of the Cod, is much larger 
than the reft, fhaped like a Copula ufod in Schemes ? from whence fhoot 
thofe leffer Fibres upon which xht Beans do grow. 

9. §. The Inner Parenchyma is derived from the Pith. Upon its 
Nativity, and for fome time afterwards,entire and wholly compofod of 
Bladders, as the Outer. From the Bafe of the Cod they are gradually 
enlarged, fo as to compofo this Parenchyma into a very foft and delicate 
Sponge. In which (the Cod being well grown ) the very Threds where- 7^ 
of the Bladders were woven, are many of them fo loofo and ample, as *' 

eafily to be drawn out ( as in the uroaving of Knit-work.) to a confi- 
derable Length, fairly vifible through an ordinary Glafs. 

10. This may further confirm all that I have formerly faid of the B. 2. P. 1. 
Fibrous Texture of the Pith, and of all the other Parenchymous Parts of Ch. 5.8c B. 

11. §. THE Seed-Cafe of Medica, is a Cod wound up:- in the ^ ^ 
Echinata, Spirally5 iu the Tornata, by an Helix. Not finifhed all toge- ' 
ther$ but, upon the fall of the Flower, beginning to wind, continues 
its Circles, till it be come to its full Growth. 

Gg 2 12. 
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Tab. 70. 

Tab. 70. 

Tab. 71. 

* THE Seed-Cafe of Yellow Henbean opens on both Sides. 

On the fop, is erefted a Mm, about J on Inch long? which as the 
Cab (wells, gwros left, and at laft falls off. On the Sides of the Vterm 
or Cafe, Two VafciUr Fibre, run oppofitely from the bottom to the 
top and fo into the Mm. Along the TraS of thefe Fibre,, the Cafe, 

as it ages, gradually cleaves on both Sitfer afunder; n , 
lJ,x The Cafe is lined with a dry and thin Parchment, as 

fmooth as Glafs. In the Centre of the Cafe, ftands a great Parenchymous 

BoCs which is, as it were, the Bed or Pldcentula of the Seeds 5 which 
lie all over it, as in a strawberry. And fo in many other Plants. 
Throughout this Bed, the Vejfels for the Generation and Nourifhment of 
the Seeds, are diftributed , one very fmall Fibre, (hooting, from the 

dired ones, obliquely into each Seed. . 
14. §. THE Seed-Cafe of Tulip, opens with Three Sides j be¬ 

ing, when young, a Prifmov \oxvgTri angle. From the midle of each 
Side, a Partition or Boord is produced j all three meeting in the Cen¬ 

tre of the Cafe $ and fo parting it into Six Stalls for t£e Seed. Thesul¬ 
fides hereof, are, lined with a thin fmooth and gloffy Parchment, like 
that in Hen bean 3 derived from the Pithj as the outfide, from the 
Barque: andfoin many other Seed-Cafes. 

1\ a The Vejfels, after they rife above the Stalk, are difpofed 
with great artifice. For firft, they are divided into Three principal 
Branches, which run a long the Three Angles of the Cafe j where the 

Tab. 71. Three Sides, as it ages, gradually cleave afunder. From thefe chief 
Branches at the Three Angles, divers lefler ones run horizontally, and 
meet at the midle of each Side. From whence again, many yet (mailer 
ones are produced through the bredth of each Partitionto their Edges 
in the Centre of the Cafe. Where, once more, they are diftnbuted into 
very fine and (hort Theds, whereupon hang the Seeds. 

16. §. THE Seed-Cafe of Stramonium or Thorn Apple, is divided 
into Four Clofcts: Not open one into another, as in Poppy, Tulip, Ike. 

but fo many diftinft Inclojures. In the midft of each Clofet ftands a 
Colum, ioyned to the Side of the Clofet by a Wall or Lamine. Through 
the Length of the Colums run feveral greater and leffer Branches of 
VeJJels, from whence others are obliquely produced, upon which the 

S€€j 7 g^0W*T H E Seed-Cafe of Anagallis or Pimpernel, is a little Globe-, 

which opens not by its Meridian or Vertically, as do the former , but 
by its Horizon. For divers very fmall Fibres,being produced from the 
Stalk to the midle of the Cafe do there fetch a Circle, ana fo divide it 
exactly into Two Hemifpheres : the Uppermoft of which, when the 
Seeds are ripe, falleth off, and fo the wind fowes them. 

18. THE Seed-Cafe of Coded Arfmart, neither opens at the 
Top nor on the Sides, as do all the former ; but at the Bottom. It is 

‘ compofed of Four Sides: the Outer Part of which, is fofter and more 
Tab. 71. fucculent; the Inner a tite and ftrong Membrane. In the Centre of the 

Cafe, is ere&ed a Pole or Colum upon which the Seeds do all hang very 

19 $ From this Mechanifm, the manner of that violent and fur- 
prifing Ejaculation of the Seeds, is intelligible. Which is not a motion 
originally in the Seeds themfelves} but contrived by the Strujturs of 
the Cafe. For the seeds hanging very loofe, and not on the o/ae/^ot 

Tab. 71. 
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theCa/e, as fometimes, but on the Pole, ia the Centre, with their 
thicker end downward,they ftand ready for a difcharge : and the Sides 

of the Cafe being lined with a ftrong and Tenfed Membrane, they here¬ 
by perform the office of fo many little Bom: which, remaining faft 
at the Top, and ("contrary to what we lee in other Plants') opening or 
being left off at the Bottom, forceably curie upward, and fo drive all 
the Seeds before them. 

CHAP. VI. 

Of the V S E of the Parts to the Fruit. 

N the forgoing Defcriptions, I have already mention’d 
the Z)fe of the Parts in lome particulars. I than now 
a little further explain the manner of their fervice, 
both to the Fruit, and to the Seed. 

2« f. And firft, the Veffels ferve for the Figura- 

Jjpf||r tion of the Fruit. So in an Apple, the Ten great and 
utmoft Branches ferve not only to nourtfh and feed 

it 5 but alfo, by the Arched Lines they draw, to dirett and govern the 
Growth thereof into an orbicular Figure. The Dilatation, of thele 
Veffels, not being hindred by any Braces or Conjunction with the In¬ 

terior ones. By the Slendernefs of the Aer-Vejjels, as in the Root, fo 
here in the Fruit, much promoted. And by their Saline Principle, 

firft begun. o „ , 
3. $. The Five midlemoft and the Five Inmoft ferve together, to 

figure the Coar5 the former bounding the Outer, the Latter, the Iner 
Angles. For were they only Five, or were all Ten in the fame Cir¬ 

cle, they would only make a round Cavity like that of a hollow Pith< 
Hence it is that Apples, in which fome fmall Threds of the Veffels ftrike 
out into the Circumference, are very Uneven with divers Knobs and 
Ridges. But Plums, Cherries, 6cc. where the Veffels all terminate at 
an Equal diftance from the Skjn, are Even all round about. 

4. §. The Bulk of the Fruit dependeth alfo on the Braces of the 
Veffels. For in Plums and Cherries, they are more numerous 5 but in 
Apples and Pears they are very loofe one from another, and fo have , li¬ 

berty left them to fpread abroad. 
5. As alfo on their Size 5 that is, on the Size of the Aer-Vejjels. 

Which, the lefs they are themfelves, they ferve to make a bigger Fruit. 
As the lefs they are in any Root, they ferve to make it the more ample. 
For the lefs they are, the more pliable to the Attraction of the Aer : 

and in their Growth muft make fo many more fpiral Rings: by both 
which means, they make the greater Arches. And therefore a Pear is 
commonly a fmaller Fruit than an Apple 5 a Plum than a Pear b and a 
Grape, thanaP/#/»$ in all which the Aer-Veffels are ftill greater and 

greater. 

6. 
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6. §. From the fame Caufe, it is alio moft agreeable, That the 
Fruit fhould not come before the Leaves or Flower, but laft of all. For 
the Aer-Vejfels, as hath been often noted, are not exaftly Cylindricf, 

but tapered 3 that is, not only the Fibres confiding of divers of thele 
Vejfels, but the Vejfels themlelves, as they alcend into the Trussed 

Branches, Leaves, Flower, and Fruit, grow full more and more (lender. 
So that the fmalleft coming laft, and being the moft pliable 5 they are 
alio beft accommodated for the Expanfon of the Parenchyma into that 
we call the Fruit. 

7. It is likewife a proper Qaeftion to be asked, How it comes 
to pals, That lbme Plants bear a Fruit, and not all ? I anfwer. That 
as theiSVze of the Aer-Vejfels conduceth to the Bulk of the Fruit, and 
the Order of its Growth: So the Number of them, to their being, or 
not being, any Fruit at all. For the Fruit, as we have already de¬ 
fined it, is an ‘Uterus, which grows moyfter and fofter, as the Seed 

ripens. The realbn therefore, why the Uterus in fome Plants, conti¬ 
nues moift and foft after the Seed is ripe 3 and in fome, dries up 3 is, 
Becaule in the former, there is a fmaller, in the latter, a greater Quan- 
ty of the Aer-Vejfels in proportion to the other Parts of the Uterus, 
and (b a greater quantity of Aer. Which as in the Pith of moft Plants, 
fb here, by degrees excludes the Sap, or rendring it more evaporable, 
comes in the room of it 5 and (o the Uterus is dryed up: that is, there 
is no Fruit produced, but only a Seed-Cafe. 

8. §. From the Size, Number, and Pofition of all the Vejfels in Fruits 

a reafon alio may be given, for thediverfity of their Tafts. Some In- 
ftances have before been given 3 to which I (hall add one or two more. 
So the Rind of an Orange, is bitter 3 the Pulp, fbwer. Becaule the 
former is furniftied with many Lignous Vejfels, the Sulphureous or Oyly 

TinCture whereof, being copioufly mixed with the Acid of the Paren¬ 

chyma, produce that Taft. Whereas the Pulp, which is very lower, is 
void of all manner of Vejfels. But if the Sap-Veffels are either left nume¬ 
rous or left Sulphureous 3 they give (o mild a TinCture to the Parenchyma, 

as not to produce a bitter, but a fweet or (oft Taft 3 as in Apples,Grapes, 
Goosberries, &c. And of a Goosberry, it is particularly to be noted, 
that whereas, in a Limon, the Pulp only is lower, as being void of 
Vejfels: here, on the contrary, the Pulp only is fweet, whereinto all 
the Vejfels ftrike, and the Rind lower. 

9. <$>. The diverfities of the Skjn it lelf, have their Ufe. And there¬ 
fore, the more tender and delicate the Fruit is 3 the skin, on the con¬ 
trary, is thicker and more tough. So Apples have a thicker Skjn, than 
Tears 5 Plums, than Apples3 and Grapes than Plums 3 thole having as 
it were, only a Coat of Kid, but this of good thick Buff And there¬ 
fore fome Fruits, although tender, yet either not having lo rich a 
tfaiyce, or coming early, and lo not being expoled to exceffive heats, 
have a very thin Skin, as Mulberries, Strawberries, &c. 

\ 
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CHAP. VII. 

Of the V S E of the Parts to the Seed. Arid the TIME, in 

which the Uterus or Fruit and Seed-Cafe are formed. 

ND firft, for example, in an Apple, the Five In- 
moft Branches, do beft ferve for the Generation of 

g the Seed$ thele running into the Attire of the 
ft Flower, and fo carrying off the moft Aerial Spirit 

8 from the Seed } by which means, it becomes a more 
£ compaft and denier Body, than the Fruit, and fo 

more accommodate to the proceft of Vegetation 5 as P. 2.Ch.$o 

t (hewed. 5, hath formerly been (hewed. 

2. §. The Elongation like wife of the Seed-Vejfels, in the Fruit and 
Cafe, fometimes direftly, as in Slums and Nuts, and fometimes by fe- 
veral Ambages before they (hoot into the Seeds, as in Tulip 5 (hewes a 
defign for the higheft refining and maturation of the Seminal Sap. 

3. Chiefly by means of the Inmoft Vejfels, is made that Chanel 

in fome Pears, and efpecially in Quinces. For thefe periling with 
the Flower, the circumjacent Parenchyma (hrinks up, leaving the (aid 
Chanel inthemidft. Defigned for an inlet to the Aer, for the better 
drying of the Seeds 5 which here (land the more in need of it, becaufe 
encompaffed with a Mucilage. 

4. §. For the better drying of the Seed, and the disburfing or 
lowing of it in due time, the opening of the Cafe is, in the fame man¬ 
ner, alfo contrived: either at the Top, as in Popy } o; on the aides, as 
in Tulip, Pimpernel-, or at the Bottom, as in Codded Arfmart. All which 
openings are effe&ed by the running of the Aer-VeJfels along thofe pla¬ 
tes : for by drying the Parenchyma next adjacent,they caule it to chop 

and cleave afunder. 

5. jj. Of the Seed-Cafe of Poppy, it is particularly to be noted. 
That as the feveral Windows, (erve to let in Aer, for the drying of the 
Seeds, after their full Growth: So the canopy over them, ferves to 
keep out Rain. For here, the Cafe not cleaving down the Side, as it 
ufually doth , fhould the Rain get in, it would ftand in it5 as in a Pot, 

and fo rot the«Seeds. And as the Canopy (erves to preferve the Seeds 5 
fo the feveral Partitions or Walls, for their better Stowage. For by an 
eafie furvey of this little piece of Ground, it is plain, that as they 
ftand on both Sides every Wall, there is as much more Ground for them 
to ftand upon, as if there were no parting Walls, but the Seeds ftuck 
all round about upon the Ambit or Sides of the Cafe 5 or upon a great 
Bed or Placenta within it, as in Byofcyamus, AnagaUis, &c. where there 

is a left numerous Brood. 

11 
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6. #. The Coar likewile, by Handing betwixt the moyft Parenchyma 

and the Seed, and being hollow and fo filled with Aer 3 doth much 
conduce to the ripening and drying of the Seed, and its greater fitnels 
both for keeping, and lowing. So the Parchment Lining of the Seed- 

Cafe, as in Hyofcyamus0 Sec. is anfwerable to a Coar. 

' » 

7. The Parenchyma ferveth, amongft other purpoles, for the 
Generation of the Covers of the Seed 3 as in fome inftances hath been 
{hewed. For which intent, fometimes the Exterior Parenchyma, as in 
a Limon 3 lometimes the midlemoft, as in a Goosberry or Cucumer, is 

x fubfervient 3 both of them, in thofe Fruits, being more white and dry, 
than the refi, and fo fiter to make the Covers of the Seed. 

8. §. The Tarenchyma is alfo of ufe for the warmth of the Seed 5 
as in the Seed-Cafe of Garden Radijh. Wherein, as it ripens the Pa¬ 

renchyma gradually drys, breaks, and Ihrinks up into leveral loft Mem¬ 

branes^ in which the Seeds, in the Centre of the Cafe, lie fwadled, as in 
fo many fine Calico Clouts. 

9. I SHALL conclude with obferving the Time of the Generation 

of the Fruit and Seed-Cafe. This hath hitherto been thought to be in¬ 
itiated upon the opening, I fay not,the forming,but the opening of the 
Flower, or not long before. Notwithftanding which, what I have 
formerly faid of the Flower 3 I now do the like, of the Uterus it felf 3 
fc. That in very many Plants, *tis formed, with the Flower, the year 
before it appears and comes to its full Growth. As for inftance, in A- 

Tab. 71. zarum, not only all the Parts of the F lower, but the Uterus it lelf^ and 
there in alfo the outer Cover of the Seed of any one year, are perfe&ly 
formed in Augujl or September of the year foregoing. The like may 
be (sen in Tulips Mezereon, Corin9 and many other Perennial Plants. 

THE 
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CHAP. L 

Of the FIG V RES of Seeds. 

H E Figures of Seeds, or rather of their out- 
ward Coders, are made (uitable, Partly to their 
Collocation in the Uterus, as the End. So thole 
of Mallow, (landing like a Coronet round the 
Sta/4, are of a wedged Figure 5 whereby their 
(harp Edges do all meet together in one Centre. 
Partly, to the various diftribution of the VeJJels 

or Fibers, as one Caufe : by which the Measures 

____ -- and Surface of Seeds, as well as of the Leaves 

of Plants, are diverfified. And partly, to the Nature of the Saline 
and other Principles regent in a Plant; as another principal Caufe. 

And therefore the more flony,brittle, or full of Salt the Covers of any 
Seeds are, they are generally more angular, and their Figure, whether 
angular or not, more conftantly oblerved. So the Tartareous 
a Plum, is not only more angular, but alfo more regular than the Husk 

of the Kernel of a Fear or Apple. . At t\- 
2. For all Stones are meafured by feveral Circles, whole JJia- 

metres hold a certain proportion to the Length of the Stone 5 . 
fame manner as hath been (hewed in the delcription of the Leap. So i3.1. 
th e Stone of the Peafe-Cod-Plurt, is meafured by two Circles. That of 
the Turkey-Plum with Four. That of the AprecokPjum, with Two Tab. 73# 
repeated oppofitely^ being perfectly Rhomboid. To which, thofe 
alfo of the Wheat-Plum, Damafceen, and fome others, allude. And tome 

are meafured be four Circles7 and one repeated. 
H h 2 
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3. §. The Figures, not only of the larger fort of Seeds, but even 
of the fmalleft, have much and elegant variety. We will take the 
pleafure of comparing thele which follow. 

4. §. And firft of all,fome are perfectly Spheric4, and with an even 
T/b 7'\ Surface, as that of little Century. That of Spergula is alfo Sphericfj 

'/0' but hath a knobed Surface , and is encompafled with a Membraneous 

Rzwm, like the Horizon of a Globe. That of little Celandine is Circu¬ 

lar, but comp relied like a Cheefe. 
5. §. Others are Nephroideous,or as it were Hemifpheric^. Of which 

Figure, and hereunto approaching, there are a greater number than 
of any other * as that which agrees with the more frequent shape and 
fold of the Lobes and Radicle of the Seed, as (hall be feen. Yet with 
fbme difference, as to their shape and Surface. So, that of Lychnis Syl- 

veftris■ is figur’d juft like the kidney of a Cat 5 and hath a knobed Sur- 
Tab. 7 3. That of Poppey comes near it in Shape-, but hatha Surface ex¬ 

actly like that part of the Paunch of a sheep, called the Hony-Coome. 

That of great Celandine, is a little more oblong 5 and fo, like the 
Kidney, not of a Cat, but of a Sheep : chequered with parallel Rings 

and other (hort Lines placed alternately betwixt them. 
6. £. Where, by the way, we may fee, as well by the Seed, as by 

the other Parts, of how different kinds, the Great and Little Celan¬ 

dine, notwithftandig their Names, are to be efteemed. 
7. The Seed alfo of Ben or fpailing Poppey is fomewhat like a 

Tab. 73. Kidney : but hath its Circumference raifed up into a double Ridg: to 
which feveral fmall Ridges do in fome fort alfo radiate frome one Centre 

fc. the Bafe of the Seed. 
rp , ^ 8. The Seed of Chichyveed, is partly like a Kidney, and partly 

like a little Retort. As alfo that of Pentaphil. fragiferum. But the for¬ 
mer is rough caft with fmall pieceshaving as it were feet on each fide, 
like little LnfcUs. With which, the Seed of Leuchanthemum (which 
may be called, the Giant-Chickpoeed') doth much agree. The latter, 
hath feveral Fibrous Ridges, refembling the Fibres in the Auricles of 
the Heart $ or runing from the nofo to the Circumference, fomewhat 
like the Azymuth Lines on a Quadrant. 

p. Some are Oval5 as that of the little Bell, and rough caft 
Tab. 78- W-Jth Fj[,res almoft parallel and produced by the Length of the Seed. 

In which latter refpeft, the Seeds alfo of Trachelium and fome other like 
Plants, are agreeable. That of Brooklime, is alfo Oval, but encompaffed 
with a thick Rimm, narrowing all the way to the Bafe of the Seed. 

10. §. The Seed of Dovesfoot hath an oval Cone, and a flat Bafe. 

Its Surface favous, like that of Poppy,Toad-fiax, and fome other Seeds. 

Tab. 7 8. That of Sedum minus aflivum luteum, is in a manner the Figure of 
the former inverted, being flat, not at the Bafe, but on the Top. And 
whereas that riles with a blunt Angle, this hath only a Ridg, raifed 

above the Surface of the Seed. 
11. §. The Seeds of divers forts of Grafs, are more Conick, as par¬ 

ticularly of that, which for the likenefs its Seed hath to a Barly Corn, 
may be called Barley-Grafs. And I little doubt, but that among the 

T , feveral forts of Grafs, there are fome which anfwer to all the kinds of 
*73* • Efculent Grains, as Oat-Grafs, Rice-Grafs, Wheat-Grafs, Rye-Grafs. 

And accordingly,that they may be more profitably fown in one Ground, 
than in another 5 and ufed with diftin&ion, for the higher, or more 

wholfome 
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vvholfome feeding of Cattle. A Rtf?, though it feems an imperfect 
plant, yet befides its Flower, hath aho a plentiful brood of Seeds of a 
Comely Figure. 

12. #. Some Seeds are Cylindrick, as that of St. fohns-wori, as 
alio of Tut fan, and lome other like Plants, with fome little diversity in y^ 
the Shape or Surface of the Seed. That of Vervain, is in a manner, 
half a Cylinder: the true Seed lying in the Covers, like a Child, in a 
Cradle without an head. 

13. $. Others are rather Conicc-Cylindrick, as that of Jacobs a; „ r ^ 
having a Coronet on the top, and feveral furrows by the Length round lu * / 
about. Anfwerable to which, is that of Erygerum ; in Shape not 
unlike to a Rowling-pin. 

14. $. Some are Plant- Co nick,, as that of Nettle, which is lhaped 
fomewhat like the end of a Speer. That of Eye-bright is more Eliptickg-\ 

with feveral Ridges running by the Length, and joyned together with 
fhort pieces trarTverfly, as in the looping of Lace. That of Worm- Tab. 74^ 
wood not very unlike a little flat Ejfence-Glafs : in which, the Fibres 

are produced by the Length, as the Ridges are in Eye-bright. And fo in 
Yarrow, which is alfo encompafled with a Membraneous Rimni. That 
of Dandelyon, is Plani-Coniclj towards the Bafe. And fo thole of Let- 
tice,Sonchus, and fome others. To which, thole alfo of Flier aceum, Tra~ 

gopogon, Scorzonera , 8cc. with refpedt to their Surface, do all al¬ 
lude. 

15. §. And fome are Conico-Triangular. Of which, that of Sorrel 

is Conick. at both ends ; the lides equal ; and upon every Angle, 
hath a narrow and (harp Rimm. As alfo that of Anagallis ; but the , 
Sides are Spheri-conicf, and fo the ends are blunt. They are alfo a * * 
pounced with many little round Cavities. But have no Rimm upon 
the Angles. 

16. §. The Seed of Nigel/a is Triangular, and Conick. only at the 
Top. On every Angle, hath a narrow Rimm ; the three Sides equal, 
and Spheri-conick. ; furrounded with feven or eight Ridges by the girth, 
joyned together in fome places with others tranfverfly. That of Ar- 4 '* 74* 
fmart, is alfo Triangular and Conick, at the Top. But one of the Sides 

isalmoft equal to the other two; which hand low. That of Knot-* 

Grafs hath three Sides, one lels than another; being as 5, 3, and 2, 
or thereabout. 

17. §. The next ( which 1 take to be the Seed of a fort of Bu~ 
glofs ) is very oddly figured. The Bafe, oval; the Top, conick.j the 
JSac\, fwelling and round as an Egg; the Belly alfo (welling, but rifing y^ 
up into an obtufe Angle higheft in the midle, fomewhat like a Breaji- 
piece of Armour: and is encompafled with a Rimm floaped upward. 

18. j>. That of Moldavian Bawm, is Triangular, and Conick, only 
at the Bafe. The place where it is faftned, fhaped like the Beard of 
a Dart. Two of the Sides are Plani-conick, the Third Sphericonick* Tab. 74, 
and near as big as both the other two. The Head flat, with a Rimm 
ere&ed upon each Side, fo as to make a Spherical Triangle. Approah- 
ing to this, are thofe of Sage, Horehound, Clary, &c. 

19. $. That alfo of Beilis Tanaceti folio, hath two Sides Tlanico* 

nic4, and a third Sphericonick.* The two firft have feveral Ridges run- lab. 74, 
ning to the Bafe. Which is not perfectly conicfy , but a little dilated 
into two obtule Angles. The Head Triangular, with one Side convex. 
Kit T the 
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the other Two ftraight, a little hollowd, and having a fmall pinacle 

in the Center. , 
20. That of Stachas Arabica, as the former, faving, that the 

Head is oval, and the Bafe floaped into a little Triangle. That of 
Wartveort or Sun-Spurge, hath a very complex Figure. The Belly con- 
(ifteth of two Planiconicl^ Sides, as the former 3 the Back, Sphericonick. 

Tab. 74. wh0je Seed, in a manner, Conick^oval. Yet the Bafe and Head 

both flat. In the midle of the former, a Peg by which the Seed is 
faftned 5 and of the latter, a poynted Knob. The midle of the Belly- 
Sides, hollowed, fo as to make a flat Rimm of equal Bredth3 and the 
hollows filled up with Bladders like thofe in all the Parenchymus Parts 

of a Plant. 
21. Laftly, there are fome Seeds which are fquare. Whereof 

Tab. 74. fome are ftraight, as that of Fox-glove 3 which hath alfo an even Sur¬ 
face : And that of hlattaria, in which there are feveral little hollows 
in even Hows. And fo in Brounwort. 

22. §. AncJ fome Convex, as that of Chryfanthemum Americ. ’Tis 
Quadrati-conic!{, or fquare and (harp at the Bafe, and big at the 

y-ay Head. The Sides all plain 5 and a thin Rimm eredted upon every An* 

a * 74' gle. As alfo on the four Sides of the Head, which is flat, with a lit¬ 
tle Pinacle in the midle. 

23. $. The Seed alfo of Tanfey, is a Conick^ and bended (quare not 
Tab. 74. with the Angle forward, as the former, but the Side. And in the 

place of every Rimm, hath a round Ridge. Somewhat like to this, are 
thofe of Febrifuga, Mayweed, and fome others. Thus far of the Fi¬ 

gures of Seeds. 

CHAP. II. 

Of the NV MBER and MOTIONS of Seeds. 

ATURE hath fecured the Propagation of Plants 
feveral ways,but chiefly by the Seed: for the Pro¬ 

duction of which, the Root, Leaves, Flower, and 
Fruit, do all officiate, as hath been (hewed. And 
according as the Plant, or the Seed it bears, is 
more liable to be deftroyed, Provifion is made for 
Propogation, either by a greater number of Seeds, 

or other ways. So the Seeds of Strawberry, being gathered, or eaten 
by Vermin, with the Bruit 3 the Plant is therefore eafily propagated by 
TrunkcRoots. So Poppy, being an annual Plant, is highly prolifick: 
for inftance, the White Poppy 3 which commonly bears about four ma¬ 
ture Heads, in each of which, there are at leaft ten Partitions, on both 
fides whereof, the Seeds grow 3 and upon 4th part of one fide, about 
100 Seeds', that is, 800 on one Partition: which being multiplied 
by 10 (the number of Partitions ) makes 80003 and 8000 again 
by 4 (the number of Heads) makes 32000 Seeds, theyearly produdf 
of that Plant. 

2. 
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2. So in Typha major, the Seeds being blow n off and fow’n 
(fas the Eggs of many Fifhes fpawn’d) with great hazard, they are 
ftrangely numerous. For as they ftand altogether upon the Spike, they 
make a Cylinder at leaft fix Inches long, and near lths of an Inch in Di- 
ametre, or an Inch and \ about. Now 9 of thefe Seeds, fet fide to 
fide, as they ftand on the Spike, make but 4th of an Inch 5 fo that 72 
make a line of an Inch in Length. But becaufe upon the Spike, the 
Hairs belonging to the Seeds come between them 5 we will abate 10, 
and count but 62. To which ^ of 62, that is (without the Frafti- 
on ) 46. being added, makes 108 for the Circuit of the Cylinder. 

And the Cylinder being fix Inches long, there are fix times 62, that is, 
372, for a Line the length of the Cylinder. Which number being 
multiplied by 108, produceth 40176 the number of Seeds which ftand 
upon one Stalk? and fo, upon three stalks, which one Plant common¬ 
ly bears, there are in one year, above a hundred and twenty Thou- 

land Seeds. 
3. §. SO SOON as the Seed is ripe, Nature taketh feveral Me¬ 

thods for its being duly fown : not only in the opening of the Uterus, 
as in fome Inftances ) hath already been feen 3 but alfo in the make 00 
of the Seed it felf. For Firjl, the Seeds of many Plants, which affed Ch. 5. Tab: 

a peculiar Soil or Seat, as of Arum, Poppy, &c. are heavy and fmall 70, &■ 71. 
enough, without further care, to fall dire&ly down into the Ground : 
and fo to grow in the fame place where themfelves had their Birth. 

4. §. But if they are fo large and light, as to be expofed to the 
wind, they are often furnifhed with one or more Hooky 3 To ftay them 
from ftraying over far from their proper place, till by the fall ofLeavs 

or otherwife, they are fafely lodged. So the Seeds of Avens have one 
fingle Hook, thofe of Agrimony and Goofe-grafs, many 3 both the for- Tab. 72* 
mer, loving a Bank for warmth, the latter, a Hedge for its fupport. 

5. On the contrary, many Seeds are furnifhed with Wings or 
Feathers. Partly, with the help of the Wind to carry them, when 
they are ripe, from off the Plant, as thole of Aft, Alaple, Orach, See. 
leaft ftaying thereon too long, they fhould either be corrupted, or 
mifs their feafbn. And partly, to enable them to make their flight, 
more or lefs, abroad: that fo they may not, by falling together, come 
up too thick 3 and that if one fhould mifs a good Soyl or Bed, another 
may hit. So the Kernels of Pine have wings not unlike to thofe of 
fome Infers 3 yet very fhort, in refpea of the weight of the Seed-, Tab. 72. 
whereby they flye not in the Aer, but like domeftick Fowls, only 
flutter upon the Ground* But thofe of Typha, Dandelion and mod 
of the Pappous kind, with many more, have very long and numerous 
Feathers, by which they are wafted every way, and to any diftance 

neceflary for the aforefaid purpofes. 
6. Again, there are fome Seeds, which are fcattered not by 

flying abroad, but by being either Spurted, or Slung away. The firft 
are thofe of Woodforrel3 which having a running Root,Nature fees it fit 
to fow the Seeds at fome diftance. The doing of which is effected by 
a white thick and fturdy Cover of a Tendinous or Springy Nature, in Tab. 

which the Seed lies within the Cafe. This Cover, fo foon as it begins 
to drye, burfts open on one fide, in an inftant, and is violently turned 
infide outward, as you would turn the Gizard of a Fowl 3 and fo 

finartly throws off the Seed. 
7. <$. 
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7. §. The Seeds of Fiarts-tongue, and of all that Tribe, are Slung or 
Shot away. The doing of which is performed by the curious contri¬ 
vance of the Seed-Cafe'-) as in Codded Arfmart, and fome other like 
Plants. Only there, the Spring moves and curies up inward 5 but here 
it moves outward. I (hall delcribe it, as well as the Weather ( which 
when I obferved it was cloudy ) would permit. Every Seed-Cafe, as 

Tab. 72. it appears through a good Glafs, frauds upon a Pedicle from \ an Inch 
to an Inch or more in Length 5 at the bottom about as thick again as a 
Horfe hair, and a little thicker at the Top, on which (lands the Cafe, of 
a Silver Colour5 about the bignefl of a Cherry-fone, of a Spheric 4 Fi¬ 
gure , and girded about with a flurdy Tendon or Spring, of the 
Colour of Gold: the whole Alachine looking not much unlike a little 
Padlock. The Surface of the Spring refembles a fine Screw, or fome of 
the Aer-Vejfels in the Wood of a Plant. So (oon as by the Innate Aer of 
the Plant, or other wife, this Spring is become ftark enough, it fudden- 
ly breaks the Cafe into two halfs, like two little Cups, and (o flings 
the Seed. 

8. f Thefe Cafes grow in oblique Furrows or Trenches on the back 
Tab. 7 2. fide the Leaf from i of an Inch to an Inch in Length, and about £th 

of an Inch broad. In one of thefe Trenches an Inch long are more than 
300 of the Cafes above deferibed 5 and allowing but 10 Seeds to every 
Cafe, above 3000 Seeds. Which being multiplied by the number of 
Furrows in one Leaf with allowance for the lefler Furrows 5 and that 
fumm by the number of Leaves commonly growing upon one Root, 
comes to above Ten Hundred Thoufand Seeds, the annual produft of 
this Plant. The Seed is of a Tawny Colour,through a good Glafs about 
Tth of an Inch long, flat, and fomewhat oval. Of thefe, ten Thou¬ 
fand are not fo big as a white Pepper Corn. 

CHAP. III. 

Of the fever al COVERS of Seeds, and of the VI- 
TELLVM. 

Tab. 72. 

Tab. 72. 

% H E next ftep of Natures Managery, relates chiefly 
to the Growth of the Seed when it is fow'n. For 
which purpofe, the outer Covers are fomewhere 
furnifhed with Apertures (ufficient for the recep¬ 
tion of Alimental Rloyfer from the Ground 5 and 
Divifions, for the footing forth of the young 
Root into it. As in the Seed of a Gourd, at the 
pottow-, in a Bean, on the Side-, and in a Chef- 

nut, at the Top: in which places the Radicle or young Root always 
lies and puts forth, in the find (everal Seeds. And. the Seed of Palma 

Chrifij which fills to the Ground not only in the ufual Covers, but 
alfo in the Sced-CafeT for the more plentiful admiflion of Aliment, hath 
a double Aperture. Not much unlike to this, is that found fometimes 

in 
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in larger parcels of Euphorbium 3 for which Caufe, I fufpett it to be the 
Gumm of a Plant of the Tithytrial kind. 

2. 5*. If the Cover of the Seed be ftony and very hard, it is alfo 
diftinguidied into feveral Pieces3 whereby they eafily cleave afunder 
without much refiftance to the eruption of the Root. So the Shell of a 
Hazel-nut eafily clcavs on the edg 3 and the cleft begins beft at the 
poynt, where the Root ftands and (hoots forth. The Shell of (bme ^ 
Walnuts cleaVs into three Parts 3 and the Stone of the Bellerick. Myro- 7 5° 
balan into five: that (o, being very thick and hard, if one piece (hould 
not yield, another may not fail to do it. And the Covers or Husks of 
fome forts of Grain, as of Millet, are only folded or laped one over 
another, the better to give way to their tender Sprouts. 

3. Befides the Kernels of Phpms and fome other Fruits, there 
are very many Seeds, even of the (mailer fort, which have alfo ftony 
Covers 3 as of Carthamum, Myagrum monojpermon, Beet, Borage , 

Lithofperme, Amaranth/#, Violet, 8cc. Sometimes, for the reception of 
the hardier and lefs matured Principles from the <SW,in its Generation, 

as in Borage. »*Commonly, to keep it warmer before and after its fow’n. 
For which purpofe, the outer Covers of fome Seeds, are as it were 
Lined with Fur: in that of Great Maple, Short 5 of GoJJipium, Long; 
And if the Seed requires a longer ftay under ground, the hardnefi of 
the Cover (erves toftint the Aliment 3 left too much, (hould either rot 
it, or caufe it to germinate, before its proper feafon, or full time for a 
more Majculine Growth. 

4. §. On the contrary, many Seeds, as thole of Clary, Garden- 
Crefs, and others of that Tribe, have their upper Covers faced with a 
Mucilage: which being eafily receptive of any Moyfture in the Ground, 
gradually fwells, till it lies like a Geliy round about the Seed. Ei¬ 
ther for a more plentiful fupply of Aliment 3 or at lead:, to (often the 
Covers, the better to accelerate the Growth of the Seed, 

5. The procefs of Nature in the feveral fteps of the Vegetation 

of the Seed, hath formerly been explained, (a) s \ n 
6. $. THE COVERS of all, or at leaft the far greater num- W 

bet of Seeds, are Three 3 fome way or other derived from the Pith : "m x* 
as (hall hereafter be feen. And fometimes, Four; even thole of fton’d 
Fruits, have Three, befides the Stone. In that of GoJJipium, there are 
Two Coats under that lined with the Cotton. The Seeds of Cucutrier, 

Goats-beard, Broom, Scabious, Lettice, &c. although lb (mail, have 7^ 
plainly Three Coats. But in fome of thefe, and many more, there are 
only Two diftin&ly vifible, except in the State of Generation. 

7. §. In the Upper Coat, the Seed-Vejfels are difleminated. The 
Second, is firft a meeV Pulp3 but afterwards (hrinksup and fticks dole 
to the upper. The Third orlnmoft is more denfe3 and if it be thin, 
for the moftpart, tranfparent5 whereby the Seed feems fometimes to 
be naked while it lies therein 3 as in Almonds, Cucumers, and the like. 
For this fticks not to the midle Coat, as that doth to the outer 3 but 
commonly, remains entire* after thofe are ftripp’d off, being as it were, 
the Smock of the Seed. 

8. §. In Melijfa and fome other (mall Seeds * it comes finely off up= 
on (baking in warm Water or on the Tongue. In Fenugreek , 'tis fofi, 
and of an Amber-Colour 3 and being moyftened, looks almoft like fine 
Glevo. But commonly* tis a prety tough Membrane, and often with 

* 
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Tab. 75. 

Tab. 75. 
1 

Tab. 75. 

Tab. y6. 

Tat. 77. 

fome thicknefs, as in Plums, Borage, Scabious. Yet always extream 
thin at the Tip of the Radicle 3 the more eafily to break and yield to 
it, as the Secundine to the Foetus, whea it firft (hoots into the Ground. 
And fometimes, as in the Seeds of an Orange, it bath at cne end, the 
refemblance of a Placenta. But of this, and the two upper Coats, [ 
(hall give a further Defcription in the laft Chapter. 

9. §. AS ALL Seeds are exOvoj fo there are many with thin 
Covers, as of Orach, Spin age, Beet, and the reft of that Tribe^ See. 

which befides the Albumen or clear Liquor out of which they are bred 5 
have alio, a Vitellum, or a thereunto Analogus : being neither part 
of the Seed, nor part of the Covert, but diftind from them both. With 
refped to the Bulk of the Seed, very large, as white as Starch, and pret¬ 
ty friable, like good Rice qr Early. of a roundifh Figure, and grooved 
on the Girth, fo as to have a double Edge , Whereby the Seed, which 
is long and (lender, lies round it, as a Sack of Corn upon a Pack-Saddle 

or a Rope upon a Pully-voheel. Upon my firft notice hereof it (eemed 
to anlwer to a Placenta. But upon further confideration, the Analogy 

doth not hold betwixt them. For the Placentahes without the Mem¬ 

branes in which the Foetus is conteined: whereas this body lies within 
the Covers contiguous to the Seed, and fo becomes its firft and fineft A- 

liment, as the Yelk doth to the Chick For which purpofe, as in the Ge¬ 

neration of the Seed, it is a pure Milky Chyle 5 So in its Vegetation, it is 
converted into the like again. 

10. The fame Body for Suftance, is oblervable in the Seeds of 
Rhapontick, Dock, Sorrel, and the reft of that kindred, with this dif¬ 
ference 5 That whereas in Orach, &c. the Seed only lies upon it 5 here, 
the main Body or Lobes of the Seed are immerfed therein, the Radicle 

(landing naked or above it. So that the faid Lobes, and therein the 
Seminal-Root are beded herein, as in a Tub of Meal or a little pot of pure 
refir/d Mould, neceffary for the firft Vegetation of the Radicle. 

11. §. BY THESE midle Steps, Nature proceeds from the 
Thiner Covers of Seeds 5 or thofe, which after the Generation of the 
Seed is finilhed, (hrink up} to the Bulky Kind, or thofe which keep 
their Bulk after they are dry. Wherein, not only the Lobes, as in 
Dock, but the whole Seed is immediately lodged. Different in Sub- 

fiance, Shape and Bulky, but always many times biger than the true Seed 

within it: for which it is commonly miftaken 5 but is no more the Seed, 
than is the Stone of a Plum, the Kernel. 

12. $. In the Barbado Nut, tis White, Soft, Conick oval, and ta¬ 
king all its Dimentions, 8 or 10 times bigger than the Seed within it. 
In Afhen Keys, "tis of a fad Colour, hard, yet (omewhat Oyly, Oval and 
fiat, and of the fame Bignefs as in the Barbado Nut, with refped to the 
Seed. In the Fruit commonly called Nux Vomica Ojficinarum, "tis of 
the Colour and Hardnefs of a Cows-Horne 5. and makes almoft the whole 
Body of the Fruit, being about 14 or 15 times the Bulk of the Seed. 

In Goafgrafs or Giver "tis of the like Horny Subfiance, but (haped (ome- 
wbat like a Bonet with the Rimm tuckt in. And (o in a Coffee-Berry $ but 
rowled or foulded up into a kind of Oval Figure, with a Notch or Ri- 
ma through the Length, where the two Ends meet. With otherdiver- 
(ities which will beft be underftood, when I come prefently to the Z)e- 

feription of the Seed herein contained. 

13. §. 
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13. $. With refpeft to the ufe of this Cover, it is obfervable, that 
where there is a Stone or shell over it, as in the Barbado Nut, it is 
foft'-y but where there is none, as in Nux Vomica, ’tis hard 5 
and (bit (elf inftead of a Stone. As al(b, That it becomes hard, only 
by the proper Nature of its Parenchyma, and the exquifit efmallnejs of 
the Bladders of which it confifis. Whereas a Stone, is alfo hardened b^y 
the Lees or Tartar of the Sap which finks into it,and thereby petrifies it 
(a) as hath been faid. So that whereas a Stone, as it lies in the Ground, P. 

only cleavs in certain Places, but continues hard This Cover, like feme Ch. 
Horns, upon the due acceffion of Moiflure, doth gradually become 
foft. Whereby, as while it is hard, it performs the Office of a stone, 

in guarding the Smi til the proper Seafon for its Growth: So after¬ 
wards when it is foft, it anfwers, as in Orach or Dock,, (F) to a Vi- 00 
tellum, from whence the Seed receiveth itsfirft and pureft Aliment. 8,9. 

CHAR IV. 

Of the F OE TV S or true SEED: and fir ft of the 
RADIC LE and LOBES. 

A VI N G difcourfed of the Covers, I come next to 
the Seed or Foetus it felf. Of the Shape and Po~ 

fture whereof, I (hall give fome Examples, firffj a- 
mong thofe with the thinner fort of Covers 5 and 
then, of thofe with the Bulky one: where I (hall 
fpeak only of the Lobes, or Main Body, and the 
Radicle. Next, l (hall defcribe the feveral forts of 

Nodes or Buds of Seeds. And laffcly, the feveral Parts, of which the 
Lobes, Radicle, and Buds are compounded. 

1. $. Among Seeds with the Thinner Covers, are thofe of all forts of 
Corn and Grafs Of a different make, from that of moft other Seeds: 
The Main Body being not divided into Lobes, but one entire Piece, 
doubled in the form of a Pair of Lipps. And whereas commonly, 
the Whole Seed is very Soft and Oyly 5 here, only thofe two minute 
Parts, which become the Root and Stalk,, are fo .* The Main Body 

being of a different Subftance} when the Corn is ripe, hard and friable 5 
but when it is (own, eafily colliquable into a kind of Milk, or Chyle, (b 
that, in fome refpe&s, it hath a near Analogy to a Fite Hum. For as that 
is gradually melted into a fort of Chyle, and by the Branches of the Du¬ 
ctus Inteftinalis carryed into the Bowels of the Chick,: So is this, into a 
like SHbSiance, and by the Branches of the Seminal Root ( formerly 
defcrib’d ) conveyed to thofe Parts, which become the future Plant. B 

3. §. Of Relation to this Kind, the Seeds of Dates, and of fome 
other like Plants, may be efteem’d. For that which is commonly cal¬ 
led the Stone, feems indeed to be the Main Body of the Seed, doubled 
or folded up in the fame manner as in Corn. To which that Part which 

7) ' 

becomes the Plant, is annexed* But whereas in Corn, ’tis placed at Lab. f 

Iia the 
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theBottom of the Main Body; here it lies in a fmall round Cavity in 
the middle of the Backs The Stone, or Mam Bodj, where this Part 
crows to it, is not fohard, as more remote from it: and is therefore 
probably in fome part diffolved , by lying in the Ground, as m 

Com 
A.\ But for the moft part, the Main Body is divided, as hathbeen 

(kid’ into two Lobes 5 andthofe in Subftance Homogeneous to the o- 
Tat,. 75. ther tart or Parts, plainly diftinguilbed in moft Kernels and other 

large Seeds 5 and not difficultly in many leffer ones as in that of Vtok 
Lnnaris, Scabious, Doves-Foot, &c. if flipped out of their Covers be- 

fore they are full ripe. . , r , , . 
t In Hounds-Tongue, they are of a circular figure, and very large in 

Proportion to the Radicle. In Cucumer, oblong , with fome vifible 
Branches of the Seminal Root; and the Radicle fomewhat bigger. But 

Tain* in scorumera, very long, like the Leggs of a Pair of Compaffes: and 
75- the two firft, or diffmular Leavs of the Plant into which they are 

converted, are of the fame Shape Of thefe and many more the 
Radicle is (hort and pointed 5 and lies m one ftraight Line with the 

6% In Viola Lunaria, they are very large 5 and the Branches of 
the Seminal Root, fairly apparent, foasto referable a Pair of Leavs. 
The Radicle pretty long, equally thick from end to end, andcouched 

Tab. 75. down upon the two Lobes, each of them having a little SWdrr for it 
to lie upon. In Woad, where it hath the like Pojlure and shape, as alfo 
in Chamatlina, Erttca, and many others, it is very Bulky, being bigger 

than both the Lobes put together. . .■ » r 
7 6 Of this Part, I think it may be obferved, That commonly thole 

Seeds' wherein it is very (mall with rdped* to the Lobes, produce a 
Perennial Plant: And fo, vice verfa, where it is very large, an Annual 

one. In the latter, the Seminal Virtue being more vigorous, and fo 
tending more haftily to the Bufinefs of Generation, followed with the 

Death of the Plant. . a , 
8 § IN THE former Seeds, the Lobes lie flat one againlt another. 

Tab. 75. But in Garden-Radijh, they are folded up, fo as to receive theft^i- 
cle into their Bofome: as when a Chicken tucks his Head under his 

W’\ In Holy oak, the Lobes are plated upwards, and re-plated 
down again. Being moft agreeably compofed to the Shape of the 
Covers, as thofe are to their Pojlure on the Plant. In Maple, they are 

plated one over another, and (b rouled up. c 
10. §. IntheC^»-W,whichconfiftethalmoftwhollyoftwovery 

Tab. 75. broad and thin Lobes or Leaves, the Folds are yet more numerous 5 all 
curioufly reduced to an exa& and folid Oval. 

11 6. It happens now and then, that inftead of two, there are 
three Lobes, as in the Kernels of Plums, Apples, and other Fruits, and 
the (mailer forts of Seeds, will fpring up fometimes with more than 
two diljimilar Leaves, originally the Lobes of the Seed. The(e are ob¬ 
ferved by fome, more frequently to produce a double Flower,, which 
may be, becaufe the feminal Virtue in (uch Seeds, is mcreafed by a thir 

Part.* 

Tab. 75. 
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12. §. IN many Seeds, the Radicle is of one and the fame Colour 
from end to end. But in others, as in the Lupine, it is oblervable, 
That the upper and greater half, is White $ the Lower to the Pointy hath ^ 
a kind of Horny Qlofs, andfeems to be of a fomewhat different make. 75° 
Whereby it comes to pals, that after the Radicle is (hot forth a little 
way, only this lower half delcends and becomes the Root: The upper 
half i$ produced or raifed above ground, as a Pillar upon which the 
Lobes, or dijfimilar Leaves are ere&ed. 

13. This Seedy on the out fide of each Lobe, and near the Ra¬ 
dicle, hath a very fmall and round Node, like a Navel5 whereof, in the 
firft Book: the whole Seed looking not much unlike a Pidgeons Head', Ch. 7. 
the Radicle refembling the Billy and the Navel the Eye. 

14. $. IN the Seed of Garden-Orach, both the Radicle and Lobes Tab. ya 
are very long and (lender, and lie almoft in a compleat Circle round 
about the Vitellnm before defcrib’d. The Lobes of Rhapontick^ are 
(haped like the Bitt of a Spade and the Radicle (lands ere&ed above 3° 
them like the Handle. 

15. ^. OF SEEDS alfo with the Bulky Covery there are many not 
divided into Lobes being in a manner, all one Piece, as all of the 
Bulbous-Kind. In fome of which, though the inmod Cover be thin 5 
yet compared either with the other Coversy or with the Seed it felf, it 
may very well be accounted of the Bulky- Kind. 

16. In Flag, it is above twenty times bigger than the Seed with¬ 
in it. Confiding of Bladders all Radiated towards the»SW of the Seed. 
The Seed it (elf is (haped fomewhat like a Penkpife. The lower Part Tab. 7 & 
which becoms the Bulb, as the Haft, is thick, and cometh near to a 
Cylindrick. Figure, and the end, round. The upper Part which becomes 
the firdyears Leaf, as the Blade, is rather flat, double edged, and poin¬ 
ted, and the Point a little bent. The Fibers and Bladders of which 
it confids, are all difpofed into Parallel Lines running by the length. 
In Lily, where this Cover is thinner and more Tranfparent, without be¬ 
ing cut, but only held up againd the Light, the Seed may be feen with¬ 
in it. 

17. y, BUT THE greater number,of Seeds alfo with the Bulky 
Cover, are divided into two Lobes', which, for the mod part, refemble 
a pair of little Leavs. In the Purging Nut of Angola, the Shell being 
taken off, the upper Covers ( dry’dand fhrunkup ) feem to be but one. Tab. 76. 
In thele, the SpermatickJVefels are Branched. Under thefe, lies the 
Thick and Inmod Cover which being cut down the middle, exhibits 
the true Seed : Confiding of a couple of fair Leavs, Veined, and as 
white as Milk,, joyned together with the Radicle at their Bafe$ and 
let into a Hollow, made in the Cover, of an anfwerable (hape. The 
like is obfervable in the Barbado-Nut, Ricinus Americans, and (ome 
other Indian Fruits 5 wirh fome little difference in the Shape of the 
Root and Lsavs. 

18. §. IN the foregoing Fruits, the Bulky Coverts very (oft. 
But intheNux Vomica officinarunt, *tis near as hard as a Date Jl0ne.Tab.7Si 
In this, befides the hollow made for the reception of the Seed, or the 
two Leavs and Root the Sides are (eparated or didinft almod to the 
Edge of the Cover round about, efpecially towards the Root: So that 
it may not unaptly be compared to a little Pouch with the Sides clapt 
together 

*8. 5*. Id 
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19. IN this and the Nuts above mentioned,the Seeds are all very 
large. But in fome other Plants, they are extream fmall, fo as to be 

Tab. 77. hardly vifible without a G/*/r 5 as in Staphifagria, Peony, &c. In Sta- 
phifagria, the 77^4 or ^x/er, is commonly a Spherical Triangle, 
conick, towards the Bafe. At the poynt of which, there is a little C**/*'- 
*7, in which the Seed, about as big as a fmall pins head, is lodged. The 
Root whereof is a little poynted, and the two Lobes rounded at the 

Top. 
20. §. In Peony, the fame Cover is Soft, White, and of an OW Fi- 

Tab. 77. 5 the part ufed in Medicine. Ufually thought to be the Seed it 
felf. But is near two hundred times biger than the true Seed, which is 
almoft invifible. It lies in a little Cavity near the bottom of the Cover5 
with a thick and blunt Root, and two poynted Lobes or Leavs. 

23. $. IN the Coffee-Berry, the Seed lies in the Inner or Cartilagi¬ 
nous Cover ( formerly defcribed ) where one would not expeft to find 
it, fc. near the Top or Surface of the Back. The Lobes of the Seed are 
veined like two very minute Leaves, and joyned to a long Root like a 
Stalk. The end of which comes juft to the bottom of the Cover, ready 
for its exit into the Ground. 

22. §. In Goofgrafs, where the Inner Cover is alio Cartilaginous or 
Homey, the Seed is poftured in much a like manner, and looks juft like 
a couple of poynted Leavs with a very long Stalk• 

23. $. THE Seed of Stramonium, is alfo inclofed in a Bulky Co¬ 
ver. Which being foaked in warm water, and very warily cut about 

Tab. 77. the edges, with a Rafor,the Seed may be taken out of it entire. Shaped 
like that of Orach, but much longer. For the Reception whereof the 
Cover is formed with a hollow, which runs round about it near the 
Edge 3 where in the .SWlies like a little winding Snakg. 

CHAP. y. 

Of the BVTS of Seeds. And of the P ART S, of 
which thefe, the Radicle, and Lobes are compounded. 

ROM between the two Lobes, rifes up the Stalk, of 
the Plant. The original whereof, either to the 
naked Eye, or by a good Glafs, is always vifible in 
the Seed. 

2. $. In many Plants, Nature fees fit only to lay 
the foundation hereof in a (mail round Node5 where 
upon the Leavs, in the Vegetation of the Seed, are 

fuperftrudted: as in Viola Lunariay and others. 
3. But in the greater number of Seeds, is formed a true Bud, 

confiding of perfect Leavs 5 different from thofe, which grow upon 
the Stalky, only in Bignefs5 and fo far in shape, as the fame Parts of an 
Animal Foetus, in its feveral ages in the Womb. In many Seeds, as well 

fmall 
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fmall as great, and as well of Herbs as Trees, it is very apparent But 
oftentimes lyeth fo deep between the Lobes as to be almoft undifcerna- 
ble, as in Maple. 

4. $. The Leaves of the Bud, in different Plants^ are of a different 
Number, in fome, Two* in others, Four, Six, and. fometimes more 
In the Bay-Berry, they are only two 3 very fmall, but thick or far’ 
and finely veined. In the Seed of Cardms they are alfo Tab.it 
1 wo 3 almoft mvifible 3 broad at the Bottom, poynted at the Top 

thick or fat, yet plated inward, and poftured a little diftant one from 
the other 3 for the two next to rife up bet wen them. The like may 
be feen in Carthamum 3 and fo, I fuppofe, in all the Car duos Kind. 

5. In fome Herbs, although the Bud confifteth but of two per- 
feft Leaves yet they are very confpicuous. Not only in larger Seeds, f , a 
as in the Phafeolus or French Bean 3 but in thofe which are fmall 

*P t.he Hemp. In this, the two Leaves are both plated and 
fo fet Edge to Edge, with mutual Undulations. Of that Length as 
to be extended beyond a third part of the Lobes. ’ 

6. $. In the Seed of Sena, the Bud confifteth of Four Leaves 5 of ry ^ 
which, the greater pair is the outer, and guards the lefs. Shaped not 7 
inuch unlike thofe in the Seed oCCarduusj but are a little more vi- 
fible. 

7- In the Bud of an Almond, we may eafily count fix, or eight 
Leaves,and fometimes more3 the Inermoft being laid bare by a dexterous Tab. 78. 
Separation of the Outer. Thefe are by much the greateft, doubled In- 
ward, and fo laped one over another 3 whereby they embofome all 
the reft, as a Hen fpreads her Wings over her Chickens. The like is ob¬ 
servable in many other large Kernels, as alfo in the Garden Bean, and 
fome other Plants. With refped to which, I have taken leave ( a ) to (a) B. i. 
call this Part the Plume. K y x 

LOBES of the Seed, and fo likewife the Radicle 
and Bud confift of a Skin, Parenchyma, and Branched VeJJels : all which 
I have formerly deferibed. (b) I fhall now add the following Re- 
marques. & (b) B. L 

9. £. And firft of the Skin, which in fome Seeds, as the French- Lh. I. 
Bean may eafily be feparated from the Parenchyma : efpecially if the 
Bean be foaked in water for fome days 3 for then it will flip off, like 
the Skin in any part of ones Body where it is bliftered. Tis woven 
into Bladders, as the Parenchyma^ but into frrlaller ones, and upon the 7-/ 
Lobes of a Garden Bean, all radiated towards the Center. With lab* 7^‘ 
thefe Bladders, there are alfo mixed a fort of Lignous Fibres, incom¬ 
parably fmall, which give a Toughnejs to the Skin, and by which the 
Bladders are direded into Rays. 

10. §. The Bladders of the Parenchyma, as is (aid, are much larger 
than thofe of the Skin, efpecially in the Lobes. In thofe of a Garden 

Bean, fomewhat oval, about ? of an Inch Diametre by their Bredth, Tab. jj. 
and direded towards the Branches of the Seminal Root. In the Radi¬ 

cle, they are twenty times fmaller, than in the Lobes : and fo in the 
Plume. 

11. $. Throughout the Parenchyma run the Branched VeJJels, which Tab. 79’. 
in the Lobes make the Seminal Root 3 in the Radicle and Plume,the Wood 

of the Root and stalks In all of them, diftributed as hath been (c } Cc) & L 
formerly the wed, 7 Ch. u 

fo. & 
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12. §. I (hall here farther note, That the utmoft divifions are no 
~ , where extended to the Circumference of the Lobes, but are all inof- 

culated together at a confiderable diftance from it, as in the Leaves of 

fome Plants. . 
15. In the Lobes they all meet in one folid Nerve. But in the 

Radicle, are dilated into a hollow Lrunlj, filled up with a Pith j com- 
pofed of Bladders fomewhat bigger than thofe which make, as it were. 

Tab- 7 9. ^e Barque of the Radicle. In the Radicle of a French Bean, the Pith 

is very confpicuous. 
14. The VeJJels are of two kinds, as in the other Parts of a 

Plant j for Sap, and for Aer. Not running collateral, as Arteries and 
Veins 3 but the latter every where fheathedin the former. From the 
Aer-VeJJels it is, that if a Bean be fteeped in water, and then the Ra¬ 
dicle cut tranfverfly and prefled, it will yield Babies as well as Liquor. 
Thefe VeJJels are admirably fmall, yet through a very good Glafs be- 

Tab.79. come vifible. # . 
15. The Liquor conteined in the Seed, when full ripe is chiefly 

Oyl j generally, found in a greater proportion here, than in any other 
part of a Plant. Being as the Pickle, in which the Seminal Virtues, 
/. e. the more volatile and aUive Principles of the Seed, are immerfed 
for their Prefervation: and to curb them from too great a Luxuriance 

in the Vegetation of the Seed. 

CHAP. 
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CHAP. VI. 

Of the GENERATION of the SEED. 

S I made choice of a Garden-Beau, to (hew the mari¬ 
ner of the Vegetation of the Seed : fo I (hall take 
an Aprecoc4, as very apt and convenient, to ob- 
ferve and reprefent the Method which Nature ta- 
keth in its Generation. 

2. In order to this, the firft thing that is to 
be done, is to make a fit Uterus. Both to keep 
the Membranes of the PcEtus warm, and fucculent, 

till it be formed : and to preferve and fecure the Foetus it (elf after¬ 
wards, till it comes to be born into the Ground. 

3. §. For this purpofe, the Pulp and Stone of the Fruit are both 
neceffary $ but primarily the Stone : the Meat or Pulp being no other- 
wife neceffary, but becaufe the Stone cannot be made without it 5 the 
petrifying of that Parenchyma which is the Ground of the Stone, being 
effe&ed, by the finking of the Tartar from the Pulp thereinto. 

4. And that, at the firft, the Ground of the Stone, is a diftinfr, 
but fofc Parenchyma 5 is evident in the cuting of a young AprecocI}. 
Of which, alfo a (lice cut o(F, with a Rafor, and viewed through a 
good Glafs, (heweth it to be compofed of Bladders, as the Pulp it 
felf. Only, whereas many of thofe of the Pulp are large, now about 
as big as a white Pepper-Corn: thefe are no bigger than a Mujlard- 
Seed. But as the Parenchyma hardens into a Stone, thele Bladders 
are all gradually filled up, and difappear. 

5. §. This Parenchyma is derived immediately from the Pith, as the 
Pulp is from the Barque $ and makes the far greater part of the Stone. 
*Tis coveted all over within,with a very thin Lining $ derived,not from 
the Pith but the Parenchyma which covers the Seed-Branchy upon its firft 
entrance within the hollow of the Stone. This Lining is of a clofe 
fubftance^ yet compofed of Bladders,?*quifitely fmall and hardly vifible. 
By which means, it foon becomes a very hard and dry Body 5 and is Tab. 2d, 
hereby fitted, both to promote the induration of the reft of the Stone 5 
and the feafonable drying, and fo, the (hrinking up, of the Covers of 

the Seed, to make room for its Growth. 

6. i. The Stone being made hard and dry 5 it could never be (b 
fufficiently foftned by lying under gtound, but that, it would keep the 
Seed a perpetual prifoner, unlefs it were alfo made pretty eafily to cleave 
in two. For which purpofe, the Skin of the Fruit doth obfervably Tab. 80, 
conduce. For in a Slice of a young Aprecock cut tranfverfly with a 
very (harp knife, it may be feen, efpecially with the help of a Glafs, to 
be doubled inward from the two Lips of the Fruit, and (o to be con- 

R k tinned, 
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Tab. 80. 

Tab. 8o. 

Tab. 8c. 

Tab 8o. 

tinued, not only through the Pulp, but alfo through the Stone it felf, 
into the hollow of the fame, where it meets, and is united with the 
Lining thereof. Whereby, as it further helps to the drying and hard- 
ning of the Stone} fo alfo renders it cleavable in that part, where it runs 
through it. And therefore, whereas towards the Stalk,, it goes no far¬ 
ther than to the Seed-Branch, and fo but half way through the Stone : 

towards the Top of the Fruit, where the Radicle ftands, and where 
the Stone begins to cleave, it runs quite through it. 

7. 5$. Nature having thus provided a convenient Uterus, She next 
taketh care about the Membranes of the Feet its. Thefe are Three appa¬ 
rently diftind, and in many refpeds different one from another. 

8. $. The outer Membrane is derived from the Parenchyma which 
furrounds the Seed-Branch $ which, upon its entry into the hollow of 
the Stone, is expanded, as it were, into two Bladders, one within an¬ 
other 3 whereof, one becomes the Lining of the Stone j the other, 
this outer Membrane : as is bed: feen by cuting a young Aprecoc4, when 
it is about half an Inch long, down through the midle, or from the Seat 

of the Flower to the Stalk,, between the two Lips. 

9. §. This outer Membrane, at this age, hath a good full and frim 
Body, about Vith of an Inch thick, or through an ordinary Glafs, half an 
Inch, where it is thickeft, as at the Sides and the greater end: the 
Foynt being thinner, for the more eafy eruption of the Radicle into the 
Earth. Compofed of Bladders, through an ordinary Glajs, about as 
big, as a Colewort-Seed. 

10. £. Throughout this Membrane, the Veffels conteined in the 
Seed-Branch are diftributed. Beginning a little below the {mailer end of 
the Coat or Membrane, they thence fetch their circuit both ways round 
about, juft beneath the Surface of the Membrane, and at laft, meet in 
the midle of the greater end, where they are all inofculated, fo as to 
make a kind of umbilical Node. From whence they ftrike deeper into 
it, and at laft,into the midle Membrane, in which they prefently become 
invifible. By thefe VeJJcls, the Sap is brought and fpewed intothe midle 
Membrane. So that the outer Membrane feemeth, in fome refpeds, to 
be anfwerable to the Placenta in Animals. 

11. §. The midle Membrane, is derived from the bottome of the 
Outer. From whence efpecially, but alfo round about, the Bladders 
hereof (all angular) are more and more amplified towards the Centre 5 
moft of them being at leaft two hundred times biger, thanthofeofthe 
Outer Membrane : whereby it looks, through a Glafs, not unlike a 
Coome full of Hony 3 or in regard of their great tranfparer.cy, like a 
company of little Cryfial Fans full of a pure Lympha. 

12. $. This Midle Membrane, is properly fb called, from the ftate 
and condition it hath, upon the Augmentation of the Seed, at which 
time, it obteins the nature of an Involucrum. But originally, it is 
every where entire, without any Hollow, filling up the Cavity of the 
Outer Membrane, like a foft and delicate Pulp. After a fhort time, 

there 
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there appears in it a (mail Duff us or Chanel $ which runs from the bot¬ 
tom to the top, like an Axis, through the midle of it. At fir ft. Tab. 8 it 
no wider than to receive the Hair of a Mans Head 5 not vilible, ex- 
cept in a llice hereof cut tranfverOy, and viewed in a Glafs. Being 
grown a little wider, it may be feen, if the Membrane be dexteroufly 
cut by the length. At which time, it is alfb dilated into two Oval 

Cavities, one at each end : which are as two little Citterns, whereinto 
a mod pure Lympha continually owzeth, and is therein referved for 
the nourilhment of the Seed 5 and through the Chanel which runs be¬ 
tween the Cijlerns is emptied out ofone Cijlern into another, according 
as the Seed or the Inmoft Membrane hath need of it 5 i. e. as the Wea- 
ther and other Circumftances do more or lefs accelerate their Growth, 
and fo render the Lympha ufeful to them. 

13. A few days after this, the Innermoft Membrane begins to 
appear 5 growing, like a foft Node or Bud, out of the upper Cijlern $ 
to the lower end of which it is joyned by a fhort and tender StalL,from Lab. 8 L 

whence it is produced into a Conick^oval Figure, anfwerable to that of 
the Cijlern. 

% 

14. §. This Membrane, though foft and full of Sap, yet being 
compared with the midlemoft, is a clofe and compact Body, compoled 
of Bladders above 300 times fmaller than they are in that. Whereby, 
as the Seed is fb well guarded, as not to be fupplyed with any part of 
the Lympha, but the pureft: fo neither with any more of this, than 
will fuffice, without the danger of making an Inundation out of fo great 
a Lake. 

15. §. This Membrane, if it be pulled with a raoft fteady hand,and 
very gently, upwards, it will draw a fmall tranfparent string after it 
to the bottom of the Midle Membrane : The faid String though for 
•the greater part, Parcnchymous, yet being ftrengthened with the ad¬ 

mixture offome Lignous Fibres 3 no otherw'ife vifible in either of thefe 
two Membranes. So that they feem, to be a fmall portion of thofe 
which are inofculated at the bottome of the Outer Membrane, and 
thence produced through the midlemoft, underneath the Chanel, till at 
laft they break forth into the upper Cijlern, where they form this Tu¬ 
ner Membrane : a piece of clofe-wrought Work , fuitable to the in¬ 
comparable finenefs of all the Stuff out of which it is made. 

16. The fame Membrane is originally entire, as the Midlemoft: 
but being grown to about the bignefs of a Carvi-Seed,, becomes a little 
hollow near the Cone. And the Lignous Fibers abovefaid, fetching their 
compafs from the Baje0 (hoot forth into the Cone 5 and fo make a very 
fmall Node therein, for the firft Effay towards the Generation of the 
Seed. The faid Fibers being thus fpun out,to the utmoft degree of fine¬ 
nefs for this purpofe. 

Tab. 81. 

17. $. This Node, being grown about 4th part as bigas a Cheefe- 

Mite $ it begins next to be divided by a little indenture at the Lop. Tab. 81, 
Which growing by degrees ftill deeper, the Node is hereby at length 
diftinguifhed into two Lobes or thick Leavs. 

13. 
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Tab. 81. 

18. i. So foon as thefe are finifhed, their Bafts begins afterwards 
to be contracted, and fo to be formed into a Radicle or that part of 
the Seed which becomes the Root. As the Stalks of Fruits do grow 
leffer while the Fruits themfelves are expanded. So that in this eftate, 
the Radicle is, as it were, the Stalk, of the Seed. 

19. At this time, the Seed being extream fmall, the Lobes are 
not fo manageable as to be feparated one from the other. Butit is 
moft reafonabletofuppofethat fo loon as the Radicle is finifhed, the 
next ftep, is the pufhing forth of another Node, between the Lobes jn 

order to the making of a Bud, and fo the perfection of the Seed. 

20. This being done or in doing, the Radicle or Stalk, of the 
Seedy contracting (till more and more at the bottome,hangs at the Inner 
Membrane,on\y by an extream fmall and fhort Ligament or Navel-String. 

Which at laft, alfo breaks , and fo the Seed, as Fruits when they are 
Tab. 81. ripe, falls off and lies loofe in the Iner Membrane 3 this gradually fhrink- 

ing up and fo becoming more hollow, to make room for the further 

Growth of the Seed. 
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TO THE 

Right Honourable 

WILLIAM 
Lord Vi-Count BROZJ 3\£. CKE R, 

PRESIDENT 
OF THE 

Royal Society. 
MY LORD, 

N E Reafon why I Dedicate the followi?2g 
Difcourfes to Tour Lordfhip, is, For that by 
Tour great und undeferved Refpeds, Tou have 
obliged vie to do no tefs. 

Another, my Lord, is, Becaufe 1 could 
not but Rublickly return Tour Lord/hip 

Thanks, for minding the Royal Society of fo good a Way, 
they are lately refolded upon, for the Management of a 
great part of their Bufinejs. Wherein, my Lord, I do more 
than prefume, that I alfo fpeaf theSenfe of the whole So¬ 
ciety 3 I thinly, not any one excepted. 

I may with the fame Confidence intimate , my Lord, 
how happy they account themfelves, in having a Perfon 
fo fit to prefide their Affairs, as. Tour Lordfhip. The 
Largenefs of your Knowledge, the Ex a chiefs of Tour Judg¬ 
ment , the Evennefs of Tour Comport 5 being fome of thofe 
neceffary Qualifications, which His Majefty had in His 
Eye ( as right well uhderftanding what He did ) when 
He fixed HE Choice upon Tour Lordfhip. 

I kiiow, my Lord, that there are fome men, who have 

L1 2 d juft 

I 



juft fo much Understanding, as only to teach them how to 
be Ambitious: The Flattering of whom, is fomewhat like 

the Tickling of Children,, till they fall a Dancing. to / 

know, that Tour Lordfhip unconcefneth Tour felf as 

much, in what I even now fpake $ as CaLar did himfelf, 
his Souldiers began to fiyle him King. For as he (aid. 

Non Hex, fed Cafar: So let Tour Lordfhip be but once 

nam'd, and all that follows, is but * Tautology to what Ton 
are already known to be. Tour being Prefident of the Royal 
Society, Tour being the Fir ft that was Chofen, and Chofen 
by fo Knowing a Prince3 becomes fo real a Panegyrick to Tour 

Lordfhip* as leaveth Verbal ones without any found. 
- Whence, my Lord, I have a third Re a Jon moji naturally 

emeYgent, which is,That I dare tofubmit my felf, dsto what I 

have hereafter faid, to Tour Lordlhips Cenfure. Tou being 

fo able and juft an Arbiter betwixt the fame and all thofe Per- 
fons therein concern'd $ that Toucan neither be deceived, nor 

corrupted, to mhl<e a Jtidgvient in any Pointto the Injury of 

either. 
And truly, my Lord, were it only from a Principle of felf- 

Mere ft, yet I could riot defire it Should be otherwife. For the 

World, if it lives, will certainly grow as much more knowing 
than it is 3 asitisziow more, than it was heretofore. So 

that we have as little Reafon to defpife Antiquity 3 as we can 

have willingnefs, that we our felves fhouldbe defpifed by Po- 

fterity. 
let fame difference there is to be made 3 viz. betwixt thofe 

of all Ages, who have been modeftly ignorant 3 and thofe who 
have thought,, or pretended, that they were Omnifaient. Or 
if knowing and acknowledging that they were Ignorant3 haze 

yet not been contented to be fo 5 unlefs, with as good manners, 

asfanfe, they did conjure all Mankind not to offer at the flow¬ 

ing any more than themfelves. 
Upon the whole, my Lord, I define not Toy Should be a Pa¬ 

tron, any further than Tou are a Judge. For if this fmall 

Effay hath dejerved the leaf acceptance, I am fare, that in- 

being one, Tou will be both. I am. 
My Lord, 

Your Lordfhip moft Faithful 

and Obedient Servant, 

; j 0 NT HE MJ ATI G REWt 
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Concerning the 

NATVRE, CAUSES, and POWER 

O F 

MIXTURE 
« 

AVING the honour to perform the Task of 
this day 3 I (hall endeavour to conform to the 
Phylofophy, which this Society doth profels 5 
which is, Reafoning grounded upon Experiment, 
and the Common Notions of Sen/e. The former 
being, without the latter, too fubtle and intan¬ 
gible 3 the latter without the former, too grofs 
and unmanageable: but both together,bearing 
a true analogy to our felves 3 who are neither 

Angels, nor meer Animals, but Men. 
The Subjeft I have chofen to fpeak of, is Mixture. Whereof, that 

our Difcourfe may be the more confident, and the better intelligible 3 
all I have to fay, (hall be ranged into this Method 3 viz. 

1. Firft, Khali give a brief account of the received DoUrine of 

Mixture. 
2. Next, lay down fome Propofitions of the Principles whereof all 

Mixed Bodies confift. . . 
3. Then, open the true Nature of Mixture-, or fay, What it is. 
4. And then enumerate the Caufes of Mixture 3 or fay, Hotp it is 

5. Laftly, I (hall (hew the Power of Mixture 5 or. What it can do. 

C H A P 
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& Corrupt. 

Cap. ult. 

CHAP. I. 
Of the received Dottrine of Mixture. 

I R. S X, As to the received Do&rine of Mixture j not to 
trouble you with tedious quotations of what Arijlotle, Ga¬ 
len, Eernelius, Scaliger, Sennertus, River ins, and other 
Learned men fay hereof5 we may fuppofe the whole fummed 
up tn that Definition which Ariftotle himfelf hath given of 

it and which the greater number of his Followers,have almoftreligiouflv 
adhered to 5 viz. that Xis, hm*. that Xis 

Lib. I. de Mijcibuium alteratorum unio. Which Definition, as it is ufuallv exnli- 
Gcnerat. cated, is both Unintelligible, and Unufeful. ^ ^ 

2. ^ Two things are unintelligible 5 what they mean by Alterati¬ 

on^ and what by Union. In this Alteration, they fay, That the very 
Forms of the Elements are altered. And therefore lay it down for an 
Axiom Quod in Mixto, Form£ Elementares tantumfint in potentia But 
let us fee the conlequence. For if in a mixed body, the Forms of the 
Elements are but in potentia ^ then the Elements themfelves are but m 

potentia: for we all fay, Forma dat ejje. And if the Compounding 

Elements, are only in potential then the Compounded Body it felf can 
be only in potentia : yet to fay it is no more, is mod abfurd. 

3. §• As for the Union of Elements in a mixed Body i they make 
itfuch, as brings them at laft to affert, the Penetration of Bodies, and 
that the'.Union of mixed Bodies is nothing elfe. For they fay it is made 
in fuel, fort that every particle of the mixed Body, partaketh of the 
AUu-e of the whole Which Nature, arifeth from the contempera- 
ted Qualities of the four Elements. Whence they conclude. That 
every particle oftbe mixed Body, containeth in it felf all the four Ele¬ 

ments. Which is; plainly to affert a penetration of Bodies. For every 

emejL' j at ea^’ onc P‘>rllclt ; if therefore every particle of the 
W Body containeth four Elects ; then four particles are but one. 
I conclude then^That the received DoSrine of Mixture hVninteUioible. 

4. Whence it follows, That it is alfo Barren and Vnufeful For 
who can make any ufe of that which he underftandeth not ? And the 
expenence of fo many years, wherein it hath been ventilated by the 
difputesof men, proveth as much: Scarce any of them, except the 
I-earned Sennertus daring to venture upon Experiment, for fear they 
fhould come to underftand themfelves. ^ 

b,,5' l1, isJ0nfefltdVthat mmy SalIant have been found out 
by artificial Mature. But no thanks to this Definition of it. For ts 
an Ignorant Man may make bad Work, and a good Rule be never the 
worle, to one that is Ingenious may make good IVori , and a bad Rule 

be never the better. The queftion is not, what have men done ? but 
what have they done upon this foundation, Quod Mixitio fit mifei- 
bt.ium alteratorum unto. Had this ever taught them to do any thing, 

\VC-° aS t0 ma^e the wherewith they have wrote all 
heir D,fives, I confef, they would have had fomething to fhew for 

• But the tiuth is, their notions of Mixture, have been fo far from 
doing us any good, that they have done us much harm: being, through 
their leeming (ubtlety, but real abfurdity, as fo many rhantaft ek 

«•* 
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£.6. I (hall therefore endeavour to open the true Nature of Mixture. 
And I fhall build my Do&rine upon the Common Notions of Senfe : 
which none can deny 3 and every one may conceive of. In order to 
which, I fhall take leave to lay down fome Proportions, of the Princi- 
pies of all mixed Bodies. 

CHAP. II. 

Of the Principles of Bodies. 

N D firft, by Principles, I mean Atonies, or Certain 
Sorts of Atomes, or of the fimplefl of Bodies. For 
otherwife they would not be Principles3 for & 
compounded Principle, in ftrift fpeaking, is a Con- 
tradition. Even as Fives, Threes, or Two's are 
nbt the Principles of Number, but Unites. 

^ ^ 2. $. Whence, fecondly, it follows, that they 
are alfo Indivijtble. Not Mathematically 3 for the Atomes of every Prin¬ 
ciple have their Dimenjions. But Phyfically 3 and fo, what is but one; 
cannot be made two. If it be asked, Whether a Stick cut with a Knife, 
be not of one, made two ? I fay, that a Stick, is not one Body, but 
many millions of Bodies 3 that is, of Atomes 3 not any one whereof is 
divided within it felf, but only they are feparated one from another, 
where the Knife forceth its way. As in the drawing of a mans Finger 
through a Heap of Corn 3 there is no Divifion made in any one 
Grain, but only a feparation of them one from another, all remaining 
ftill in themfelves entire. I fay, therefore, that what is Phyfically 
one, is alfo moft firm, and Indivisible, that is,Impenetrable : for Penetration 
is but the Separation, not the Divifion of Atomes. 

3. Hence, thirdly, they are alfo Immutable. For that which 
cannot be divided, cannot be chang'd. So that of the whole World 
of Atomes, not any one hath ever fuffer’d, or can fuffer the ledft mu¬ 
tation. Hereupon is grounded the Conjlancy of Caufes and Effeffs. So 
that, in all Generations, it is not lefs certain, that the felf fame Prin¬ 
ciple is ftill propagated from the fame 3 than, that Man is from Man, 
Wherefore* compounded Bodies are generated 3 but Principles are not, 
but only propagated 3 that is, in every Generation, they pafs* in them¬ 
felves unaltered, from one Body, into another. 

4. §. If Principles, or Atomes are all Immutable $ it again follows» 
That they are of Divers Kinds. For one and the fame Principle, or Kind 
of Atomes^ will ftill make the Same Thing, and have the fame Effete : fo 
that all Generations would then be the Same. Wherefore, fince they 
are Immutable, they muft be Divers. 

5. This Diverjity, for the fame reafbn,' is not fmall, but very 
Numerous. For as the World, taken together, is Natures Shop 3 fo the 
Principles of Things are her Tools, and her Materials. Wherefore,- as 
it fpeaks the goodne/s of a Shop 3 fo the Perfection of the Vniverfe, That it 
isfurnifhed with many Tools wherewith,and many Materials whereupon 
to works And confequently, that Philofophy beareth beft its own name y 
which doth not ftrain all to two or three Principles, like two or three 

Bells' 
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Bells in a Steeple, making a pitiful Chime: but tryeth to rife up to 
Natures own Number, and 1q to ring all the Changes in the World. 

6. $. Yet doth not this vaft Diversity take away the Regiment and 
Subordination of Principles. There being a certain leffer number of 
them , which either by their greater quantity, or other ways, have 
Rule and Dominion, in their feveral Orders, over all the reft. For 
where-ever the Subjeft is Multitude, Order is part of its Perfection. For 
Order is Proportion. And how can Nature be imagin’d to hold Propor¬ 
tion in all things elfe, and not here? Wherefore, as certainly, as Or¬ 
der and Government are in all the Parts of the Rational 3 fo certainly, 
of the Material World. Whence it is, That although the Species of 
Principles be very numerous 3 yet the Principles called Galenical, Chy- 
mi cal, or any others, which do any way fall under the notice of 
Senfe,are notwithftanding reduceable to a fmaller number: viz. according 
to the number of Predominant Principles in Nature3 or,rather in this part 
of the Dniverfe which is near and round about us. To the Power and 
Empire whereof, all other Principles do fubroit. Which Subutiffim, is 
not the quitting of their own Nature $ but only their appearance under 
the external Face or Habit of the faid Predominant Principles. 

7. $. As there can be no Order of Principles, without Diverfity 3 
fo no Diverfity, but what is originally made by thefe two ways 3 fc. by 
Size and Figure. By thefe they may be exceeding different: and aft 
other Properties befides, whereby they differ, muft be dependent upon 
thefe Two. 

8. $. Nor therefore, can they be of any other Figures, than what 
are Regular. For Regularity, is a Similitude continued. Since there¬ 
fore all kinds of Atomes are divers only by their Size and Figure 3 if 
the felfe fame Size and Figure were not common to a certain number of 
Atomes, they could not belaid to be of any one kind: andconfequent- 
ly, if there were no Similitude of Atomes, there could be no Diftin- 
Ction of Principles. 

9. §. Hence alfo, thefe two Modes of Atomes, viz. their Size and 
Figure, are the true, and only original Qualities of Atomes* That is, 
an Atome is fuch or fuch, becaufe it is of fucha certain Size and Fi¬ 
gure. 

10. Laftly, As thefe two Modes, taken feverally, are the Qua¬ 
lities of an Atome: lb confider’d together, they are its Form. A fuh- 

feantial Form of a Body, being an unintelligible thing. I fay of a 
Bodyj for although the Rational Soul be a fubftantial Form , yet is 
it the Form of a Man, and not of a Body. For the Form of a Body, 
we can conceive of no otherwife, than as of the Modification of a Body, 
or a Complexion of all the Modes of a Body. Which alfo agrees with 
that Definition of a Form, whichamongftthe PeripatetkkPhilofophers 
is well enough accepted,viz. Quod fit, Ratio ejus Efienti<e, qu£ cnique Ret 
competit. Which Ratio, if it be referred to a Body, what is it, but the 
Modification of that Body $ Having thus propofed a Summary of my 
Thoughts about Principles 3 I Ihall next proceed to fhew what their 
Mixture is. 

CHAP* 

I 
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CHAP. III. 

Of the N ATV RE of Mixture. 

firftofall, from the PrcmiJJes, we arrive at this 
Conclufion ; fa.That the Formation and Transformati¬ 

on of all Bodies, can be nothing elfe,but the Mixture 

of Bodies. For all Principles are immutable , as we Qh. 2. g. 
have above proved : and therefore not generable, 
formable, or transformable. And the Forms oT Prin¬ 

ciples^ being but their Modes, are alfo immutable. 2*§,IC* 
Bufwefs of the Material World, is nothing elfe, but 

Mixture. 
2. $. Again, as Nature worketh every where only by Mixture 5 

fo is this Mixture every where but one things and can be but one. For 
whether it be the Mixture of great Bodies, or of /mail 5 of Compounds, 

or of Atomes} it is every where Mixture, and the Mixture of Bodies. £[,. 2. 2. 
Wherefore, Mixture is either an intelligible Ajfeffion of all Bodies, or 
of none ^ which later, no man will fay. As many ways therefore, as 
we can fee, or conceive the Mixture of any grofs Bodies, which we 
hold in our hand 5 fo many ways, we may, of the fubtileft Mixtures 
which Nature maketh,or of Atomes themfelves 5 and no other ways. 

3. §. Now all the ways we can diftinguifh Mixture by> are, in ge¬ 
neral, thefe Tvpo } either in refpeft of the Bodies Mixed, or elfe of the 
Modes of the Mixture it felf. 

4. $. In refpeft of the Bodies Mixed, Mixture is diftinguifhed al¬ 
fo two ways 5 viz. by Conjugation, and by Proportion. 

5. f>. By Conjugation, I mean, a Mixture offome certain Princi¬ 

ples, and not'of others. Which is threefold. Firff. As to Number: 

as when one Body may be compounded of two Principles, another of 
three, a third of four, a fourth of fave, and fo on. Secondly, As to 
Kind: where, though there be 3 conjunction of the fame Number, 
yet not of the fame Kind. Thirdly, When they differ from one ano¬ 
ther both in Number and Kind. So many ways the Principles of 
Bodies may be conceived to be Conjugated 3 and therefore are : 
for here, that which may be, is. The Confequence is clear. For 
firft, Nature hath various Materials wherewith to make thefe Mix- ^ ^ 

\ 

C h g a • Is 

fore, lince all imaginable Mixtures may be made, and that to fame pur- 

poje 3 if they fhould not be fo, Nature would be Imperfeff : becaufe 
we our felvescan think, how the might put her Materials to further 
ufe, then fa (he would do. To think therefore, that all Kinds of Prin¬ 
ciples, or all Elements go to make up every Compounded Body, as by the 
Peripatetick. Philofophy we are taught 5 is a conceit, no more to be 
credited, than one that fhould tell us, all Kind of Wheels and other 

M m parts 

turcs j as we have mewed. Secondly, oy tneie mixtures me may, ana 
without the concurrence ofany imaginary Forms, mufa produce all the 
varieties in the material World } as likewife hath been laid. Where- 

So that the whole 
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farts of a Watlh, were put into a Clockj, or that there were no other 
Materials wherewith to build an Houfc, then for a Tent or a sfsip. For 
why (hould Nature, the great Artificer by which all perfect Wor’kj are 
made, be feigned to cram and ram all things into one, which we our 
felves look upon as abfurd ? 

6„ jf. Secondly, The Mixture of Principles is diverfifi’d, as by C<7«- 
jugation, fo alfo by Proportion. That is, by the divers Quantities of 
the feveral Principles or Parts mixed together. As if the Quantity of 
one, were as five to ten 3 of a fecond, as five to fifteen $ ofa third as 
five to twenty. See. Or if that of one, be as five to fix5 ofa fecond 
as fix to /even 3 of a third, as /even to eight. By which, and by other 
Proportions, Mixture may be varied innumerable ways. 

7. $. Again, As Mixture is varied withrefped to the Bodies Mix¬ 

ed 3 fo likewife in refpeft of the Mixture it felfy which I call the Loca¬ 

tion of Principles, or the AWex of their Conjunction. Which raav be 
various, as well as their Conjugation and Proportion., Yet are they all 
reduceable unto two general Modes : all Bodies, and therefore all Prin- 

Lh. 7. ciples, being mixed either by Mediation, or by Contact. 

8. §. Nowall Contatt, whether of Compounds, or of Atonies, cm 
be no other way, than fuch as is anfwerable to their Figures. Where¬ 
of, therefore, we can conceive but three general ways, viz. 

Firfi, By Contract in a Point, or fome fmaller part: as when two A- 

lomes meet, which are globular or otherwife gibbofe. Secondly By 
Contact in a Plain ; as in theconjun&ion of the (ides of Triangular or 
Quadrangular Atomes, or otherwife fiat. Thirdly, By ContaCt in a 
Concave: as when one Atome is admitted into the Concave or hole of 
another 5 as a Spigot is into a Foflet. The firfi may be called, Appofi- 
tionj the fecond. Application3 the third. Reception or Intrujion. J 

9. lathe two laft ways, Atomes may be joyned by Mediation 3 
but beft of all the lafi. As when the two extreams of one Atome are re¬ 
ceived into the Concaves or the holes of two others. 

10. i. And thefe are all the general ways,whereby we can conceive 
Bodies to be Mixed together 3 fi.by their various Conjugation, Propor¬ 
tion and Location. So that the Compofition of Atomes, in Bodies • is 
like that of X.etters, in IVords, What a Thunderclap would fuch a 
Word be, wherein all the four and twenty Letters were pack’d up ? 
One therefore is compounded of more, another of fewer: this of feme 
and that of others: and both the Conjugation, Proportion, and Locati¬ 
on of Letters is varied in every Word: whereby, we have many thou- 
fands of differing Words, without any alteration at all, in the Letters 
themfielves 3 and might have ten times as many more. In like manner 
therefore, or in the felffame analogous way, as the Letters of the Al¬ 

phabet^ are the Principles of Words 3 fo Principles, are the Alphabet of 
Things. r 

11. §. What we have faid of Principles 3 and of Mixture as confe- 
quent thereupon 3 may be a foundation for an intelligible account of 
the Nature and Can fie of moft of the Intrinfick Properties, and Qualities 

of Bodies: zs o f Gravity Levity, Fixity, Fluidity, Angularity, Round- 
nefs, Heat, Cold, Blachyiefis, Hhitenefs, Sowcrnefs, Sweetnefs, Fravran- 

cy, Fctidnefs, and very many more. I fay an intelligible account • fc 

fuch as is grounded upon the Notions of Senfie, and made out Me¬ 

chanically. But the exemplification hereof, being too large a field 

for 
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for this, or any one Lecture, I (hall, before I come to the Caufes of 
Mixture, only deduce from the Premifes, thefe following Corollaries. 

12. §. Firfi, That there is no alteration of Principles or of Ele¬ 
ments jn the moftperfeB Mixture of Bodies. It cannot be 3 for Principles 
are Immutable, as we have faid. And if it could be, yet it needeth not Ch. 2. 3. 
to be : for they are alfo many, and compoundable infinite ways j as 
hath been (hewed. So that we have no need to perplex our (elves cJy 2* ^*5° 
with any of thofe difficulties, that arile from the DoBrine of the ^"*3* £,IO» 
Alteration of Elements. The ground of which conceit, is that, of 
three being but four Elements, and all in every particle of the 
mixed Body. And (o men being puzeled, how from thence to make 
out the infinite variety of Bodies, they feigned them to be alterable, 
and altered, upon every perfeB Mixture. Not confidering, that if • 
their four Elements be alterable $ as few as they are, no fewer then 
three of them may be (pared : for one Element,if alterable, may be|made 
any. 

13. Hence, Secondly, may be folved that great Dijpute, Whe¬ 
ther fuch as we call LixivialSalts, are made by the fire? Forfirfi. 
No Principle is made by the fire: all Principles being unalterable b ni . 
and therefore unmakable. Secondly, We muft therefore diftinguifti 2* 
betwixt the Principle, and its various Mixture with other Principles 5 
from whence it may receive different Shapes and Names. Wherefore, 
a Lixivial Salt, qua Lixivial, is certainly made by the fire. But qua- 
ten us Salt, it is not: that Principle being extract able out of mojl Bo¬ 
dies '■> and by divers other ways, then by the fire. For whether you 
Calcine a body, or el(e Ferment it, ( after the manner (hewed by the 
curious Improver of Chimical Knowledg, Dr. Daniel Cox ) or putrifie 
it under ground, or drown it in the Sea 5 it (till yieldeth fonie kind 
of Salt. All which Salts are made, not by making the Saline Princi¬ 
ple } but only by its being differently Mixed, by thofe (everal ways 
of the Solution of Bodies) with other Principles : from which its dif 
ferent Mixture, it receives the various Denominations, of Marine, NE 
trous, Volatile, or Lixivial. 

14. $. Hence, Thirdly, the mod perfect Mixture of Bodies, can 
go no higher than ContaB. For all Principles are unalterable , and all Ch.2. $> g. 
Matter is impenetrable 5 as hath been (aid. In the mod viftble and laxe Ch. 3. §. 2. 
Mixture, there is ContaB 5 and in the mod fnbtile and perfeB, as in Ge¬ 
neration it fel£ there is nothing more. 

I i. Hence, Fourthly, we eafily underftand, how divers of the 
fame.Principles, belonging both to Vegetables and many other Bodies, 
are al(b actually exiftent in the Body of Man. Becaufe even in Gene¬ 
ration or Tranfmutation, the Principles which are tranflated from one 
Body to another, as from a Vegetable to an Animal, are not in the lead 
alter dm themfelves j but only their Mixture, that is, their Conjugation, 
Proportion and Location, '^ varied. , 

16. §. Hence alfo the difference of Mixture, arifing from the dif¬ 
ference of ContaB, is intelligible 5 fc. as to thole three degrees, Congre¬ 
gation, Union, and Concentration. 

Congregation, and Inconfijlent Mixture, is when the feveral Atomes 
touch but in a Point, or fmaller part. In which manner, I have divers Ch. 3. 8L 
arguments, inducing me to believe the Atomes of all Fluid Bodies, qud 
Fluid, do touch $ and ini no other. 

Mm2 Union 
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Ch. 3.5k 8. 

Ch. 3. $• 8. 

Union, is when they touch in a Flaw. As in the Cryftals and Shoot¬ 
ings of all Salts, and other like Bodies. For if we-purfue their di¬ 
vided and fubdivided parts, with our eye, as far as we can 3 they ftill 
terminate, on every fide, in Plains. Wherefore, 5tis intelligible. That 
their very Atomes do alfo terminate, and therefore touch, in Plain. 

Concentration, is when two, or more Atomes touch by Reception 
and Intrusion of one into another: which is the clofefi, and firmejl 
Mixture of all 3 as in any fixed unodorable, or untajlable Body: the 
Atomes of fuch Bodies, being not able to make any Smell or Tajle, 
unlels they were firft dijfolved 3 that is to fay, unpin d one from 

another. 
17. §. Hence, Sixthly, we underftand, how in fame cafes, there 

feemeth to be a Penetration of Bodies5 and in what fenfe it may be 
admitted: viz. if we will mean no more by Penetration, but Intrufi- 
on. For the Intrufion of one Atome into the Concave or hole of ano- > 
ther, is a kind of Penetration 3 whereby they take up left room in 
the mixed Body, then they would do by any other way of Contatt. 
As a naked knife and itsfheath, take upalmoft double room,to what 
they do, when the knife is fheathed. Whence we may affign the 
reafon, Why many Liquors being mixed3 take up Ids room or fpace, 
then they did apart3 as the Ingenious Mr. Hook^ hath made it to appear 
by Experiment, that they do. I fay the plain reafon hereof or at leaft 
one reafon, is the Intrufion of many of their Atomes into one ano¬ 
ther. Which yet is not a Penetration of Bodies ftri&ly lb called. 

18. f. Seventhly, If all that Nature makfith, be but Mixture 3 and 
Ch. 3- r* all this Mixture be but Contaft ’tis then evident, That Natural and 
Ch.^.f-14* Artificial Mixture, are the fame. And all thofe fieeming fubtilties 

whereby Philofophers have gone about to dijlinguijh them 3 have 
been but fo many Scarcrows to affright Men from the Imitation 
of Nature. 

19. $. Eighthly, Hence it follows, That Art it felf may go far in 
doing what Nature doth. And who can fay, how far ? For we have 
nothing to Male 3 but only to mix thofe Materials, which are al¬ 
ready made to our hands. Even Nature her felf, as hath been faid, 

. Maketh nothing new 3 but only mixeth all things. So far, therefore, 
C /;. 3.5>- • as we can g0vern Mixture, we may do what Nature doth. 

20. $. Which that we may Bill the better underftand 3 let us be¬ 
fore, and in the next place, fee the Caufis of Mixture. For fince 

Ch ? tf.i8- Neural and Artificial Mixture are the fame 5 the immediate Caufis of 
both, are and muft be the fame. 

CHAP. 
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CHAP. IV. 

Of the C A V S E S of Mixture. 

O W all the Caufes of Mixture we can conceive of, 
muft, I think, be reduced to thefo fix in general 5 
viz,. Congruity, Weight, Comprejjion, Solution, Di- 
gefiion, and Agitation. 

1. Congruity, or aptitude and refpondence be¬ 
twixt the iSW/ and Figures of Parts to be mixed: 
whereby Bodies may be truly called the Inftrumen- 

talCaufes of their own Mixture. As when a Plain anfwers to a Plain, 

a Square to a Square, a Convex to a Concave, or a Lefs to a Greater or 
an &c. according to which Refpondencies in the parts of Bodies, 
they are more or lels eafily mingleable. 

2. $. Weight, by means whereof all Fluid Bodies, upon fuppofi- 
tionof the Congruity of their parts, muft unavoidably mingle* 

3. $. Comprejjion y which either by the Air, or any other Body, 
added to Weight, muft, in fome degree, further Mixture. Becaufo, that 
Weight it (elf, is but Prejjion. For further Proof of all the (aid Cau¬ 

fes, I made this Experiment 5 Let Oyle of Anifeeds, and Oyl of Vitriol 

be put apart into the Receiver of an Air-Pump. And, having exhaufied 

it of the Air, let the two faid Oyls be then affufed one upon the other. 
Whereupon, Firfi, It is vifible, that they here mix and coagulate to¬ 
gether, that is, their parts are wedged and intruded one into another, 
without the ufual comprejjion of the Air, for that is exhaufied, and 
therefore only by the Congruity of their receiving and intruding parts 5 
and by their Weight; by which alone they are fo comprefied, as to make 
that Intrufion. Secondly, It isalfb evident, That although they do Co¬ 

agulate^ yet not altogether fo much, as when poured together in the 
lame manner, and quantity, in the open Air. Wherefore, Comprejjion, 

whether made by the Air , or any thing elfe, as it doth further the 
D/Jjolution of fome Bodies, fo the Mixture of others, and the greater 
the Comprejjion, the more. 

4. Solution , For all Bodies mix beft, in Forma Jluida. And 
that for two reafons. Firfi, Becaufo the parts of a Body are not then 
in a Jiate of Union, but of Separation j and therefore, in a more capa¬ 
ble fiate, for their Mixture and Union with the parts of another Body. 
Secondly, becaufo then they are alfo in a fiate of Motion, more or lefs 5 
and therefore, in a continual tendency towards Mixture3 all Mixture 
being made by Motion. Wherefore all Generations, and moft perfect 

Mixtures'm Nature, are made by Fluids 3 whether Animal, Vegetable, 

or Mineral. Which is alfo agreeable to the Dottrine of the Honourable 

Mr. Boyle, in his Excellent Treatife of the Nature and Verities of Gems. 

And it is well known, That Bodies are ordinarily petrified, or Stones 
made, out of Water. That is,out of petrifying parts difiolved per minima 

\nWater,zs both their Menfiruum and their Vehicle. Wherefore, if we 
will talk of making Gold 3 it muft not be by the Philofophers Stone, but 

by the Philofophers Liquor* . 
5; §6 Di- 
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5. Digeflion. For which there is the fame reafon, as for Mixture^ 

by Solution. For, Firfl, All heat doth attenuate^ that is, ftill further 
feparate the parts of a Body 5 and fo render them more mingleable with 
the parts of another. And therefore. Secondly, Doth alfo add more 
Motion to them, in order to their Mixture. 

6. §. Agitation. Which I am induced to believe a great and effectual 
means of Mixture, upon divers Considerations. As, Firjl, That the 
making of Blood in the Bodies of Animals, and the mixing of the Chyle 

therewith, is very much promoted by the fame means , fc. by the Agi¬ 

tation oft he parts of the Blood and Chyle, in their continual Circulation. 

Again, from the making of Butter out of Mz74, by the lame means: 
whereby alone is made a feparation of the oleous parts from the Whey, 
and Conjun&ion of the Oleous together. Moreover, From the great 
Ejfe&s of Digejiion 5 well known to all that are converfant in Chymical 

Preparations. Which Digejiion it felf, is but a kind of injenjtble agita¬ 

tion of the parts of digejled Bodies. ’Tis alfo a known Experiment, 
That the readieft way to diifolve Sugar in Wine or other Liquor 5 is to 
give the Vejfel a hajly turn, together with a fmart kyidc\^ againft any 
hard and jieady Body : whereby all the parts of the Sugar and Liquor, 
are put into a vehement Agitation, and fo the Sugar immediately diffol- 
ved, and mixed with the Liquor. And I remember, that having (with 
intent, to make Mr, Matthews's Pill J put fome Oyl of Turpentine and 
Salt of Tartar together in a Bottle, and lent it up hither out of the 
Country $ I found, that the continual Agitation upon the Road, forthree 
or four days, had done more towards their Mixture $ than a far grea- 
ter time of Digejiion alone had done before. And it is certain. That 
a vehement Agitation, elpecially, if continu’d, or joyned with Dige¬ 

jiion 5 will accelerate the Mixture of fome Bodies, ten timesmore, than 
any bare Digejiion alone , as may be proved by many Experiments. I 
will inftance in this one. Let fome Oyl of Turpentine and good Spirit 

of Nitre be ftop’d up together in a Bottle, and the Bottle held to the 
Fire, till the Liquors be a little heated, and begin to bubble. Then 
having removed it, and the Bubbles by degrees increafing more and 
more, the two Liquors will of themfelves, at laft fall into fo impe¬ 
tuous an Ebullition,as to make a kind of Explofoni, (ending forth a fmoak 

for the fpace of almoft two yards high. Whereupon, the parts of both 
the Liquors^ being violently agitated^ they are, in a great portion, incor¬ 

porated into a thicks Balfam in a moment: and that without any intenfe 

heat, as may be felt by the Bottle. And thus much for thsCaufes of 
Mixture. 
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CHAP. V. 

Of the POWER and VS E of Mixture. 

A V I N G enumerated the general Caufes, we fhall3 
laftly, enquire into the Power and Vfe of Mixture 5 

m wvWM or, into what it canD^ and Teach. And I (hall In- 
CL gggfj JJ? ftance in fix particulars. Firtf, to Render all Bodies 
® HJk|j W Sociable, whatfoever they be. Secondly, To 
%7) M Artificial Bodies in Imitation of thofe of Natures own 

produ&ion. Thirdly, to make or nofttte the Je^/e 
Qualities of Bodies 3 as Smells, and Ta/?x. Fourthly, 

To make, or iw//afe their Faculties. Fifthly, It is a Key , to difcover 
the Nature of Bodies. Sixthly, To difcover their and the AWez 
of their Medicinal Operation. 

INSTANCE I. 

FIRST, To render all Bodies Sociable or Mingleable: as Water 

with Oy, &*/* with Spirit, and the like. For Natural and Arti- £, , ^ 
ficial Mixture, are the fame 5 as we have before proved. If therefore 
Nature can do it, as we fee in the Generation of Bodies (he doth, tis 

likewife in the Power of Art to do it. 
2. §. And for the doing of it, two general Rules refult from the 

Premifies, fc. The Application of Caufes, and the Choice of Materials. 
As for the Caufes, they are fuch as I have now inftanc’d in. AndforCA4. 

the application of them, I lhall give thefe two Rules. 
3. $. Firft, That we tread in Natures tieps as near as we can 5 not 

only in* the Application of fuch a Caufe, as may be raoft proper for fuch a 
Mixture 5 but alfo in allowing it fufficient time forks effeti. For lo we fee 
Nature her (elf, for her more perfect Mixtures, ufualty doth. She 
maketh not a Flower, or an Apple, a Horfe, or a Man, in a moment 5 
but all things by degrees 5 and for her more perfect and elaborate Mix¬ 

tures, for the moft part, fhe requireth more time. Becaufe all fuch 
Mixtures are made and earn don per minima 5 and therefore require a 
greater time for the compleating of them. 

4. A fecond Rule is, Not only to make a due Application of 
the Caufes 3 but fometimes to Accumulate them. By which means, we 
may not only, imitate Nature, but in fome cafes go beyond her. For 
as by adding a Graft or Bud to_the Stock, we may produce Fruitfooner, 

and, fometimes better, than Nature by the Stock alone would do: So 
here, by accumulating the Caufes of Mixture, that is, by joyning two, 

three or more together 5 or by applying more in fome Cafes, where Na- 

ture applyeth fewer $ we may be able to make, if not a more perfect, 

vet a far more fpeedy Mixture, than Nature doth. As by joyning Com- 
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Week or Month, or longer, without cefTation. Which may probably 
produce, not only jlrange, but ufeful Effects, in the Solution of fome, 
and the Mixture of other Bodies. And may ferve to mix fuch Bodies, 
as through the [null number of their congruous parts, are hardly minglc¬ 

able any other way. Agitation being, as carrying the Key to and 
fro, till it hit the Lockb or within the Lock., till it hit the Hards. 

5. 0 Secondly, For the Choice of materials, if they -are not im¬ 

mediately, that is, of themfelves, minglcable we are then to turn one 
Species of Mixture into a Rule 5 which is, To mix them by mediation 

' of fome third, whether morefmple or^ compounded Body, which may 
be congruous in part to them both r as Sulphurous Salts are to IVatcr and 
Qyl • and are for that rcafon minglcable with either of them. Or, By 
any two congruous Bodies, which are alfo, in part, congruous to two 

others: and other like ways. Whereby the parts of Bodies, though 
never fo heterogeneous, may yet be all bound and locked up together. 
Even as twenty Keys may be united, only by uniting the two Rings 

whereon they hang. 
6. The Confideration of thefe things, have put me upon ma¬ 

king feveral Experiments, for the mingling of heterogeneous Bodies. I 
fhall give two Examples of Tryal 3 the one upon Fluid, the other up¬ 

on confident Bodies. 
7. \. For the firfl, I took Oyl of Anifeeds, and pouring it upon a- 

notherRody 5 I fo order’d it, that it was thereby turned into a per¬ 
fect milk-white Balfam, or Batyr. By which means the faid Oyl be¬ 
came mingleable with any Winy, or Watery Liquor? eajily, and injtanta- 

n eon fly diffolving therein, in the form of a Milk And note. That 
this is done, without the leaft alteration of the Smell, Taft, Nature, or 

Operation of the faid Oyl By fomewhat the like means, not only 
Oyl of Anifeeds, but any other fiillatitious Oyl, may be transformed 
into a milk-white Butyr 3 and in like manner be mingled with 
Water or any other Liquor. Which is of various ufe in Medicine 5 and 
what I find oftentimes very convenient and advantageous to be 

°8. Again, not only Fluid but confident Bodies, which of them¬ 
felves will mix only with Oyl $ by due mixture with other Bodies may 
be render’d eajily diffoluble in Water 5 as may Rofin, and all refinous 

and friable Gums. As alfo Wax : and this without changing much 
of their Color, Tafl, or Smell. Whereof likewife, whatfoever others 
may do, the Phyfuian may make a manifold L)je. 

INSTANCE II. 

BY Mixture alfo, we may be taught to Imitate the ProduUions of 
Nature. As to which, from what we have before faid of Mix¬ 

ture, we may conclude 5 That there is no Generation of Bodies unor- 

canical but what is in the Power of Mixture to imitate. As of Animals, 

to Imitate Blood, Fat, Chyle, Spittle, Flegm, Bile, &c. Of Vegetables, 

to Imitate a Milk, Mucilage, Rofn, Gum, or Salt. Of Minerals, to 
ImvattVitriol, Allom, and other Salts , as alfo Mttals, and the like. 

2.’ §. I do not fay, I can do all this: yet if, upon good Premises 

we can conclude this poffible to be done j it is one ftep to the doing of 
it. But I will alfo give an Instance of lomewhat that maybe done m 

every Iqnd. And, 
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g. §. Firfi, For the Imitation of an Animal Body, I will inftance in 

Fat. Which may be made thus 5 Take Oyl Olive, and pour it upon 
high Spirit of Nitre. Then digejl them for fome days. By degrees, 
the Oyl becomes of the colour of Marrow 3 and at laft, is congealed, or 
hardned into a white Fat or Butter, which dijfolveth only by thq fire, as 
that of Animals. In converting Oyl thus into Fat, it is to be noted. 

That it hardens moft upon the exhalation of fome of the more Sul¬ 
phureous parts of the Spirit of Nitre. Which I effe&ed, well enough 
for my purpofe, by unftopping the glafs after fome time of digefli- 

on 3 and fo fuffering the Oyl to diffolvt and thicken divers times byfuc- 
ceffive heat and cold, Hence, The true Congealing Principle, is a Spi¬ 

rit of Nitre feparated from its Sulphur. For the better doing whereof^ 
the Acr is a moft commodious Menttruum to the faid Spirit of Nitre. 

Whence alfo, if we could procure fuch a Spirit of Nitre, we might con¬ 

geal Water in the midft of Summer. We might alio refrigerate Rooms 

herewith Artificially. And might Imitate all frojly Meteors. For the 
makjng of Fat, is but the Durable Congelation of Oyl: which may be 
done without frofl, as I have (hewed how. 

Hence alfo it appears, That Animal Fat it felf, is but the Curdling of 
the Oyly parts of the Bloody either by fome of its own Saline parts 5 
or by the Nitrous parts of the Aer mingled therewith. 

Hence likewile it is, That fome Animals, as Conies, and Fieldfares, 

grow fatter in frojly weather: the oily parts of the blood, being then 
more than ordinarily coagulated with a greater abundance of nitrous 
parts received from the Aer into their bodies. 

For the fame reafon it is, That the Fat of Land-Animals is hard 5 
whereas that of Fifoes is very foft, and runs all to Oyl, fc. Becaufo 
the Water, wherein they live, and which they have inftead of breath, 
hath but very few nitrous parts in it, in comparifon of what the Aer 
hath. 

4. §. Secondly, For the Imitation of a Vegetable Body, I will give 
three Injlances 3 In Roftn, Gum, and a Lixivial Salt. The frjl may 
be made thus 3 Take good Oyl of Vitriol, and dropit upon Oyl of Anife- 

feeds 5 and they will forthwith incorporate together 3 and by degrees, 
will harden into a perfect Rojin3 with the general and defining Properties 

of a truly Natural Refinous Gum. Being not at all dijfoluble in Water 3 or 
at leaft, not any more, then any natural Roftn or Gum: yet very ea ftly 

by fire; as alfo;higly inflamable : and exceeding friable. Although this 
Artificial Rojin, be the refult of two Liquors, both which very ftrongly 
affeft the Senfe : yet being well wafhed from the unincorporated parts, 
(which is to be done with fome care ) it hath fcarce any Tafl or Smell. 

The Concentration of theftttwo Liquors, is likewife fo univerfal 3 that 
the Rojin is not made by Precipitation, but almoft a total Combination 

of the (aid Liquors 3 and that with fcarce fo much^as any viftble fumes. 
5. §. Again, Having taken a certain Powder and a Saline Liquor, 

and mixed them together in a bottle, and fo digefted them for fome 
time 3 the Powder was at laft tranfmuted to a perfect Oily Gum 3 which 
will alfo dijfolve either in Oyl or in Water 5 in the felf fame manner, as 
Galbanum, Ammoniac, and the like will do. 

6. §. And Lajlly, A Lixivial Salt may be imitated thus. Take 
Nitre, Oyl of Vitriol, and high Spirit of Wine, of each a like quantity. 
Of thde three Bodies, not any two being put together, that is to (ay 

N n neither, 
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^her the Nitre with the 0)1, nor the 0)1 with the Spirit, nor the 
Nitre with the Spirit,will make the lea ^Ebullition: yetal \ three mingled 
together make a very conspicuous one. The Spirit of Wine being as the 
Sulphur'-, and fo that, and the Nitre together,(landing,as it were, in the 
(lead of an Alkaline, that is, a Sulphurious Salt, againft the 0)1 of 
Vitriol. Divers other Experiments may be (hewn of the like Nature. 

7. §. In the lad place, for the Imitation of a Mineral Bod), I will 
inftance in two,fc. Nitre and Marine Salt3 if I may have leave to reckon 
them amongft Mineral Bodies. As for Nitre, by mixing of four Li- 
niiors together, and then fetting them to fisoot 3 I have obtained Chr)- 
flals of true and perfeB Salt 3 which have had much of a nitrous taft 3 
and would be melted with a gentle Heat, as Nitre is 5 and even as eafily 
as But)r it felf: 1 mean not, By the addition of any fort of Liquor, ' 
or any other Body, to diffolve it3 but only by the fire. 

8. And as for a Sea-Salt, that I might Imitate Nature for the ma¬ 
king thereof, I confider’d, That the faid Salt is nothing elfe 
but that of Animals and Vegetables, freed from its true Spirit and Sul¬ 
phur, and fome Saline particles, fiecificall) Animal or Vegetable, together 
with them. For both Animal and Vegetable Bodies being continually 
carried by all Rivers into the Sea 5 and many like wife by shipvorack^, 
and divers other waysimmerfed therein: they are at laft corrupted, that 
is, their Compounding parts are opened and refolved. Yet the Refolu- 
tion being in the Water, is not made precipitately , as it is in the Air 5 
but by degrees, and very gentl) 3 whence the Sulphurious and other 
Volatile parts, in their Avolation, make not fo much hafie, as to car¬ 
ry the more fixed Saline parts along with them 5 but leaveth them be¬ 
hind in the Water, which imbibeth them as their proper Menfiruum. 

And the Imitation of Nature herein, may be performed thus 3 Put 
as much of zLixivial Salt as you pleafe, into a wide-mouth’d Bottle, 
and with fair Water make a ftrong Solution of it 3 fo as fome part there¬ 
of may remain nnrefolved at the bottom of the Bottle. Let the Bot¬ 
tle (land thus for the fpace of about half or three quarters of a year, all 
the time unftopped. In which time, many of the Sulphurious and other 
Volatile parts gradually flying away 3 the top of the nnrefolved 
Salt will be incrujlate, or as it werefrojled over, with many fmall and 
hard Concretions, which, in their nature, are become a true Sea-Salt. 
Whereof there is a double Proof 3 Firft, In that moft of the faid Con- 
cretions are of a Cubical, or very like Figure. Efpecially on their upper 
parts 3 becaufe having a fixed Bod) for their Bafts, their under parts, 
t herefore, contiguous thereto, are lefs regular. Whereas the parts of 
the Salt in the Sea, being environed on all (ides with a Fluid 3 their Fi¬ 
gure is on all (ides regular. Secondly, In that a ftrong Acid Spirit or 
0)1 being poured upon a full bod/d Solution hereof 3 yet it maketh 
herewith no Ebullition , which is alfo the property of Sea-Salt. And 
thus much for the mlbre General Imitation of Bodies. 
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INSTANCE. 111, & I Vi 

FROM the aforefaid Premijfes, and by the aforefaid Means, there is 
no doubt to be made, but that alfo the other fenfible Qualities of 

Bodies may be Imitated, as their Odors, and Tajls. And that not only 
the general ones, as Fragrant, or Ajlringent: but alfo thole which are 
fyecifical and proper to fuch a fpecies of Bodies. 

• 2. Thus for Example, by mixing Spirit of Nitre or Vitriol with 
rectified Oyl of Turpentine, and fome other Vegetable Oyls, feverally, 
and in a due Proportion and Time, I have Imitated the Smells of divers 
Vegetables 5 as of Tanfy, of Lignum Rhodium, and others. And I con¬ 
clude it feafable, To Imitate the Tajl or Smell of Musl$, or Amber- 

greece, or any other body in the world. 
3. §. Hence alfo we may be Taught, How to Imitate the Faculties, 

as well as other Qualities of Bodies. The reafon is, becaufe even thefe 
have no dependance upon any fubUantial Form: but are the meer re- 
fult of Mixture $ effected by the fame Caufes, whether in Nature or 
Art j as I think I have made to appear in the foregoing Idea. And Id. §. 55. 
as in the Premises of this Difcourfe hath been fhew’d. Ch.2.$.io. 

Ch.i. £.io. 
INSTANCE V; 5 

FROM whence, again, it is likewifea Key toDifcover the Nature 

of Bodies. For how far fbever we can attain to Mingle, or to 
Make them, we may alfo know what they are. 

2. $. For Bodies are mingleable, either of themfelves, or by fbme 
• Third. As to thofe which mingle of themfelves, we may certainly con¬ 

clude, That there is a congruity betwixt them, in fome refpedt or Other. 
So upon various Tryals I find, That Ejfential Oyls do more eafily im¬ 

bibe an Acid, then an Alkaly. Whence it is evident. That there is 
fbme Congruity and Similitude betwixt Ejfentian Oyls, and an Acid, which 
there is not betwixt the {aid Oyls and an Alkaly. 

3. §. As to thofe that mingle only by fome third 5 we may alfo cer¬ 
tainly conclude, That though the two extreams are unlike, yet that 
they have both of them fbme congruity with that third, by which they 
are united. 

4. Moreover, We may make a Judgment from the manner Or 
Degree of Mixture. Thus the Acid Spirit of Nitre, as is faid, will coa¬ 
gulate Oyl-Olive, and render it conjifient. Whence it might be thought. 
That any other ftrong Acid will do the like 5 and that therefore, there 
is no great difference in the Nature of the faid Acid Liquors. But the 
contrary hereunto, is proved by Experiment. For having digejied the 
fame Oyl in the fame manner, and for a much longer time, with ftrong 
Oyl of Sulphury although it thence acquired fbme change of Colour, yet 
not any Confidence. 

5. y. Again, Becaufe the faid Spirit of Nitre coagulates Oyl-Olive 5 
it might be expe&ed, it fhould have the fame effedt upon Oyl of Ant- 

feeds 5 or, at leaft, that if other Acids will Coagulate Oyl of Anifeeds, 

that this fhould do it befi. But Experiment proveth the contrary. For 
of all I have tryed, Oyl of Vitriol is the only Acid that doth it inflate 

taneoufly. Oyl of Sulphur, if very ftrong, will do it 5 but not fo Joon, 
N n 2 no* 
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norfo much Aquafortis, and Sprit of Salt, for the prefent, do not at 
all touch it. And Spirit of Nitre it felf will not coagulate it, under eight 

or ten hours at leaft. 

INSTANCE VI. 
4 i LASTLY, and confequently, It is a Key To Discover the Medicinal 

Z)fe and Operation of Bodies. Thus, for Example, by the Imita* 
non of Re fins and Refmous Gums, we certainly know what all of them 
are and when, and wherefore to be ufed. For what are Mapticfi, bran- 
kincenfefHibanum, Benzoin, and other UhyRofins, or Refinouscjums, tor 
their principle and predominant parts, that is, qua Kojins 3 nut bodies 
refilling from Natural, in like manner, as I have (hewed, they may be 
made to refult, from Artificial Mixture} That is to fay, the Oleous, and 
Acid parts of Vegetables, being both affnfed and mingled together, per 

minima, infome one fort of Vejfels in a Plant, they thus incorporate in¬ 
to one confident and friable Body, which we call Eofin. 

2. Now from hence it is, That the faid Rofins, and Rejwous 

Gums 3 as alfo Amber and Sulphur for the fame Reafons 5 are of fo great 
and effe&ual Vfe againft moft thin and fait Rheums 3 fc. as they are 
Acidoleous Bodies. For by their Acid parts, which in all thefe Bodies 
are exceeding copious, they mortifie and refraff thofe Salt ones, which 
feed the Rheum. And by their oleous parts, the fame Salt ones are al¬ 
fo Imbibed. Whence, they are all, in fome degree, incorporated together 3 
that is, The Rheum is thickyied: which is the defired effetf. 

2. Whereas, on the contrary, if the Cough proceed not from a 
thin, and fpecially a Salt Rheum, but from a Vifcous Flegm 3 the ufe of 
many other Bodies which are alfo more oleous, and abound not fo much 
with an Acid as thefe do, efpefcially fome of them, is m°r|ProPer: 
fuchas thefe, in this Cafe, proving fometimes not only ineffectual, but 
prejudicial. Since the very Caufe of the faid Vifioufnejs of Phlegm, is 
chiefly fome great Acidity in the Blood, or in fome other part, as may 

be proved by divers Arguments. 
4. Many more In fiances might be hereunto fubjoyned : and may 

hereafter be offered to the acceptance of fuch, who are inquifitive into 
matters of this Nature. If I (hall not herein anticipate, or reiterate the 
Thoughts and Obfervations, of thofe two Accurate and Learned Perjons 

Dr* Willis, and Dr. Walter Needham, as to what the one hath already 
publijhed, and both have put us in Expectation of. But the Injlances al¬ 
ready given, are Efficient to evidence what I have faid. And, I hope, 
this prefent Difcourfe to prove, in fome meafiire, thus much 3 Thatfsx* 
periment, and the Common Notions of Senfe are prolific!# and that no¬ 

thing is Barren, but Phanfieand Imagination, 



Left. L The Power and ZJfe of Mixture. 
% 

An Appendix to the precedent difcourfe of 
Mixture. 

A VIN G, in the firft Edition of the foregoing Dif- Ch. 5. Inf 

courfe, made mention of the preparation of Effete- 1. <*. 8; 
tial Oyls, fo as to become eafily mingleable with 
any unayly Liquor. I (hall here acquaint the Rea¬ 
der, That this may be done, by digefting any of 
the faid Oyls with about an equal quantity of the 
2e/4 of an Egg, with a very foft heat, tike that of 
the Meridian Sun in Summer, continued for the 

{pace of three Weeks or a Month, and in the mean time, to be now 
and then ftirred a little together. The Telk,will by degrees, imbibe the 
Oyl, and at length be incorporated with it, and become a Balfam, as 
white as Milk, , eafily diflfoluble in any watery or winy Liquor. 

2. §. I confefi, that it will be very difficult to prepare any good 
quantity for ufe, this way. But this being a fufficient proof of the 
poffibility of filch a Mixture ^ I confidered, whether the application of 
lome other forementioned Caufe of Mixture, might not fupply the de- 
fed of this: and hereupon, have made feveral fuccelsfiil tryals; not 
only for the mixing of the faid Oyls, but likewife of all forts of Rofins 

and Gums with any winy or watery Liquor, in great quantities, in a 
fhort time, and without much trouble. But for the mixing of fome of 
them, the Telk.of an Egg alone will not {erve, without the interve¬ 
ning of fome other fociable Body, according to one of the Rules given Ch. 5. Infill 

J 

in the foregoing Difcourfe. 

9. In the fame Difcourfe, upon certain premifes, I have laid 
down this following conclufion. 1 
_. By accumulating the Caufes of Mixture, that is, by joyning 
“ two or three or more together 5 or by applying more in fome cafes, 
tc where Nature applyeth fewer 5 we may be able to make,if not a more 
“perfed, yet a far more fpeedy Mixture^than Nature doth. As by joyn- 
“ ing CO MPRESSION, Heat, and violent Agitation^xnd fo con- 
“ tinuing them altogether,by fome means contrived for the purpofe, for 
“ the fpace of a Week or Month,or longer without Cejfation. Which 
w may probably produce, not only ftrange, but ufeful effeds, in the 
“SOLUTION of fome, and the Mixture of other Bodies. 

4. £. For the proof whereof, and that I had throughly weighed 
what I have faid, Mr. Pappin hath fince given us an ingenious Inftance, 
in his new Digejlcr. Which is, a Balneum Mari£ clausum : all In fit [ions 

and Digefiions made with Double VeJJels, having hitherto been made 
with the outer Vejfel^ open. So that whereas by the old way of Di- 

gefiion, their is no other Power made ufe of but that of Heat: iii this 
way, that alfo of Comprejfion is joyned therewith. 

1. 6. 
Ch. 5. $. 

E XF ERi- 

i 

I 
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EXPERIMENTS 

CONSORT 
O F T H E 

LUCTATION 
Arifing from the Affufion of feveral 

MENSTRUUMS 
Upon all forts of 

BODIES, 
Exhibited to the Royal Societyy April 13. and 

a 

H E intent of the following Experiments is two- 
kj* fold. The one, to be as a Demonftration of the 
SK Truth of one, amongjl other Propofitions, laid 
a down in the precedent Difcourfe of Mixture, fc. 

That it would be a Key to let us eafily into the 
0 knowledge of the Nature of Bodies. 

The other, and that consequently, To be as a 
ft Specimen of a Natural Hiftory of the Materia 

Medica : that is to fay, a multifarious Scrutiny 
into the intrinfcl^ Properties of all thofe Materials, which have been, or 
may be ufed in Medicine : for the performance whereof the following 
Method is exibited as one, amongjl others, necejfary to be h 
For what Dominion a Prince hath over the Moral, that a Phy! 
as one of God Almighty's Vice-Roys, over the Corporeal World. Whom 
therefore nothing can more import, than a particular knowledge of the Ge¬ 
nius of all his Subjects, thofe feveral Tribes of Matter, Juppofed to be 
under his Command. 
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There are fome knovpn Obfervations of this nature : but there is no Au¬ 

thor, I thinks) who hath given us a Syfteme of Experiments upon the 
Subjeft: The performance whereof is here intended. 

The Experiments may feem too numerous to be of one make. But no 

lefia number would have anfwered the deflgn of an Univerfal Survey 5 
which, though lefs pleafing, proves the more inflruffive in the end : not be¬ 

ing like angling with a fmgle Hoofa but like cafting a Net againfi a fjole .* 
with ajfurance of drawing up fomething. Beficles the advantage of com¬ 
paring many together 3 which being thus joyned, do oftentimes, like 

Figures, flgnifie ten times more, then flan ding alone, they would have 

done. 
How far the Corollaries all along fubjoyned have made this good, is 

left to the Reader to judge. And alfo, to add to them, fo many more, as 

he pleafes : for I make my own Thoughts no mans Meafure. 

CHAR I. 

What is generally to he obferved upon the Affufion of the 
Menftruum, and what, -particularly of Vegetable Bo¬ 

dies. 

" ” vhereupon I made tryal, were of all 
il. Vegetable, and Mineral. Amongft 
ich as thefe, foil. Date-ftones, Ginger, 
Pyrethrum, Hawthorn-jlones, Staphifl 

rbium, the ArenuU in Pears, Semen 
Tartar, Spirit of Scurvygrafs, Spirit 

2. Amongft Minerals, feveral forts of 

Barths, Stones, Ores, Metals, Sulphurs, and Salts. 
5. §. Amongft Animals 3 fuch as thele, foil. Hairs, Hoofs, Horns, 

Shells, and fhelly Infetis, Bones, Flejh, and the feveral Vifcera, Silk,, 
Blood, Whites and Telly of Eggs, Sperma Ceti, Civet, Musk, Caflor, 

Gall, Urine, Dungs, animal Salts and Stones. 
4. jj. The Liquors which I poured hereupon feverally, were thefe, 

fo. Spirit of Salt Armoniac, Spirit of Harts-Horn, Spirit of Hit re. A- 

qua fortis, Oyl of Salt, Oyl of Sulphur, and Oyl of Vitriol 3 commonly 

fo called. 
5. j£. In the Mixture of thefe Bodies, two things, in general, are 

all along to be obferved, viz. Firfl, which they are, that make any, 

ox no Luxation. For, as fome which leem to promile it, make none » 
So, many, contrary to expe&ation, make a confiderable one. 

6. $. Next, the manner wherein the Luffiation is made 3 being with 
much variety in thefe five lenfible Efieffs. 1. Bullition 3 when the 
Bodies mixed produce only a certain quantity of froth or bubbles. 

Vh^iinti! when, like Pafte in baking, or Barm in the working of 
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kind of hiding and fometimes a crackling noife. 4. Effervefcence 3 then 
only and properly fo called, when they produce fome degree of heat. 
5. Exhalation 3 when not only fumes, but vifible deams are produced. 

7. Of all thefe, fometime one only happens, fometimes two or 
more are concomitant. Sometimes the Lnffation begins prefently upon 
mixture, and fometimes not till after fome intermiflion. In fome bo¬ 
dies it continues a great whiles in others, is almod inftantaneous: 
Examples of all which I (hall now produce 5 beginning with Vegetables, 
as affording the leaft variety. 

8. And firft, if we take Spirit or 0)1 of Salt, 0)1 of Vitriol, Spirit 

of Nitre, or Aquafortis, and pour them fever ally upon the feveral parts of 

Vegetables, as Roots, Woods, Stones, &c. we pall find, that they are, 

generally far lefs apt to make a Luxation, than either Animal, or ft bt err a- 
neal Bodies. Whence, as from one argument, it feemeth evident, That 
in mod: Vegetables, and in mod of their parts, the predominant Salt is 
an Acid. But that, on the contrary, the predominant Salt in mod 
Minerals, and parts of Animals, is an Alkyl) : in the former, ufually 
a fixed 3 in the latter, a volatile Alkyl). 

9. Again, although the Luffation which mofi Vegetables, and mofl 

of their parts make with Acids, be but fmall, )et fome the) make 3 efpeci- 
ally with fome Acids, as with Spirit of Nitre and Aquafortis. Whence 
it feemeth plain, That there is an Airline Salt exiftent in many Vegeta¬ 

bles, even in their natural ejlate 3 and that it is not made Alkaline, but 
only Lixivial, by the fire. Or, there is fome quantity of a Salt, call 
it what we will, in the faid Bodies, which is fo far different from an A- 

cid, as to make a Luffation therewith. But to give particular inftan- 
ces of the feveral proportions, or manner of Mixture, wherein it ap¬ 
pears to be in feveral Plants. 

10. §• And firjl, of all vegetable Bodies, Date-ftones are amongft the 

leaft apt to make a Luff at ion with Acids,if they may be faid to make any at 

all. Hence they are not fo potent Nephriticks, as many other Stones, 
which make a more fenfible Luffation. 

11. y. Ginger makes a fmall Bullition with Aquafortis, only obferva- 

ble by a Glafs. Hence the pungency of Ginger lyeth in a fulphureous and 
volatile Salt, which yet is very little Alkalizate. 

12. §. Scurvy grafts-feeds make a very fmall Bullition with Aquafortis, 

like that of Ginger. So doth alfo the Seed of Purfiane. Hence, although 
there is much more of a certain kind of volatile Salt in Ginger or 
Scurvygrafs, than in Purfiane 3 yet there is little more of an Alkaly in 
any one, than in an other. 

15. The Pulp of Colocynthis, Fruit-Stones, the ftony Covers of 

the Seeds of Elder, of white Bryony, of Violets, and others, with Aqua 

fortis make a Bullition juft perceivable without a Glafs. Hence it ap¬ 
pears, That the great Cathartick.\>ower of Colocynthis lieth not fo much 
in an Alkaly, as an Acid 3 as making a much lefs Bullition, than fome 
other vegetable Bodies, which are lefs Cathartick. For which reafon 
likewife it is. That the bed Corre&ors, or Refra&ors of the force of 
Colocynthis, are fome kinds of Alkalies, as particularly that of Urine, 

as Riverius hath fomewhere obferved. 
14. The Root of Pyrethrum, with Aqua fortis, makes a Bullition 

and huff in a fhort time. Hence, the Gaufe of a durable Beat, upon the 
Tongue, is an Alkalizate Sulphur. For the Heat of Ginger, though 

greater 3 
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greater 5 yet abideth nothing near Jo long as that of Pyrethrum3 whicb3 
as is laid, maketh alio a more fenfible Bnllition with Acids. 

15. §. Kermes-berries, commonly, but ignorantly, fo called, with the 

faid Liquor, hujf up to an equal height, but in a fomewhat longer time. 

Hence they are gently ajlringent 5 foil, as their Alkaly binds in with 
feme preternatural Acid in the ftomach. 

16. Hawt horn-Jlones, with Aqua fort is, hujf up equally with the 

former Body 5 but the Bullition is not fo vifible. The like is alfo obferva- 

ble of Medlar-fiones. Hence, as they contain a middle quantity of an 
Alkaly, they are not infignificantly uled againft the Stone. 

17. Seeds of Staphifagria, with Aqua fort is, make a Bullitionfill 

more vifible. But it quickly ends. This confirms what was faid before, 
fc. That the caufe of a durable Heat is an Alkaline Sulphur 5 thefe 
Seeds producing a durable Heat, as doth the Root of Pyrethrum. 

18. The Seeds alfo of red Rofes, Borage, and Comfrey do all with 

Aqua fortis make a confiderable Bullition and hujf} and that very quickly. 
So that amongft all Shells and Stones, thole generally make the greateft 
Bullition, which are the hardeft and the brittleftj and lo thefulleftof 
Salt. 

19. $. Euphorbium makes a Bullition yet more confiderablc, with much 

froth, and very quickly. From which Experiment, compared with two 
of the former, it appears, That Euphorbium is not an Acid, but an Al¬ 

kaline Gum. As alfo, that the caule of its fo very durable Heat, is an 
alkaline Sulphur, as of Pyrethrum and Staphifagria hath been laid. It 
leems alfo hence evident, that the power of all great Sternutatories 

lyeth not in their Acid, but their Alkalies. 
20. The ArenuU or little fiones in Pears, clujler d round about the 

Coar, with Aquafortis, prefently huff' up, and make a great Bullition and 

Ejfervefcence,much greater than do any of the Bodies above-named. Whence, 
although, fo far as I know, they have never yet been uled in Medicine $ 

yet it is probable, that they are a more potent and effe&ual Nephritick,, 
than any of the Bodies aforlaid, fome of which are ufually prefcribed* 
It is hence alfo manifeft, That, according to what I haveellewere faid, 
for the fweetning of the Fruit and Seed, the Tartareous and Alkaline Anat. of 
parts of the Sap, are precipitated into their Stones, ftony parts, and Plants, B. 

Shells. 1. Ch. 6, 
21. §. The laji Injlance fall be in the fells of the Seeds of Milium 

Solis 5 which not only with Aqua fortis, but Jome other Acids, make a 

greater and quicker Bullition and Ejfervefcence, than any other vegetable 

Body, upon which I have yet made tryal, in its natural ejlate. Hence, as 
well as from divers of the laft fore-going Inftances, we have a clear 
confirmation of what I have, towards the beginning of this Dilcourle, 
aflerted 5 fc. That there is fome kind of Alkaline Salt in Plants, even in 
their natural ejlate. As alfo, that they are as fignificantly uled againft 
the Stone, quatenus alkalizate, as Millipedes, Egg-fells, or any other 
tejlaceovs Bodies of the fame ftrength. To thefe I lhall fobjoyn one or 
two Examples of Vegetable Bodies which are more or lefs altered from 
their natural ejlate. 

22. $. Neither Cryjlals of Tartar, nor Tartar it felf(although they have 

fome jlore of alkaline mixed with their acid parts') make any Ejfervefcence 

with Acids, but only with Alkalites, as Spirit of Harts-Horn, &c. Hence 
the calculous fediment or ArenuU in Urine,may not fo properly be called 

O o th® 
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~thVTartareous part of the Vrine j the events following the mixture here¬ 
of with the aforefaid Salts, being quite contrary 5 as will be feen in the 

La ft Chapter. 
23. Spirit of Scurvy-grafts maketh no Lu&ation with any Acid. 

Hence fas from a former Experiment was above-noted ) it feems, That 
there may be a kind of volatile Salt, which is neither acid, not alka¬ 

line j fuch as this of Scurvygrafs and other like Plants feems to be: yet 
contrary to an acid $ as experience (hews in their efficacy againft the 

acid Scurvy. 
24. Rectified Spirit of iVine, both with Spirit of Nitre, and with 

Oil of Vitriol, feverally, maketh a little Luttation. Which argues, that 
there is contained, even in this Spirit, fome portion of a volatile Alkaly. 

25. Spirit of Wine, and double Aqua fortis, as the firongeft is called, 

make an ejfervefcence fo vehement, as plainly to boil. 
26. jS. Beftdes the vehemency hereof, there is another furprizing cir- 

cumftance. For whereas all other Liquors which make an Ejfervefcence to¬ 

gether, will do it in any proportion ajjigned, although but one drop to a 

thoufand: thefe two, fc. rectified Spirit of Wine and Aqua fortis, re¬ 

quire a certain proportion the one to the other. For if, fuppofe, into fix 

drops of Spirit of Wine you put but two or three of Aqua fortis, they Jlir 

no more than if you put in fo much Water : but drop in about feven or 

eight drops of Aqua fortis, and they prefently boil up with very great vehe¬ 

mency. Hence we may conceive the reafon of the fudden accefs of an 
acute Difeafe, and of its Crifts. Thefe not beginning gradually with 

the Caufe j but then, when the Caufe is arrived unto fuch an dx/jw, or 
fuch a certain Proportion, as is neceflary to bring Nature to the con- 
teft. And thefe may ferve for Examples upon Vegetables. 

CHAP. II. 

What may be obferved of MINERALS. 

A VIN G given feveral Inftances oftryal upon 
Vegetables; I next proceed to Minerals, which, 
for fome orders fake, I fhall diftribute into five 
or fix forts, fc. Earths, Stones Ores and Metals, 
Sulphurs, and Salts. 

2. f. Firfi for Earths. Oyl of Vitriol upon 

Fullers Earth, doth not Jlir it, or caufe the leaft 

Bullition. Nor upon yellow Oker. Nor upon the 

a Oker which falls from green Vitriol. The fame 

Oyl of Vitriol and Spirit of Harts-Horn poured feverally upon Bolus Ar- 

mena of two kjnds, and upon one kind of Terra fgillata, Jlir none of 

them. Hence Bolus's are the Beds, or as it were, the Materia prima, 

both of opacous Stones, and Metals 3 into which the faid Bolus’s are 
tranfmuted, by being concentred with divers kinds of Salts and Sulphurs, 
which fucceffively flow in upon them. 

3. §. 
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3. §. Aquafortis, and Oyl of Vitriol being poured feverally upOn ano¬ 
ther fealed Earth, which was vended by the name of 7 err a Lemnia 5 they 

both made a very conftderable Ejfervefcence herewith. Whence it appears. 
That there is no fmall difference in the nature, and therefore the opera-* 
tion of Bolus Armena and Terra Lemnia. As alfo, betwixt the fealed 
Earths themfelves, one making a great Ejfervefcence, another none at 
all. Whereto thofe that ufc them, are to have regard. 

4. Next for Stones. And firf, Irif) slat, with Spirit of Harts¬ 

horn, maketh afmall, yet vifible Bnllition: and it prefently ceafeth. So 
that it feems to be nothing elfe but a Vitriolick Bole. As is alfo argued 
from its tafte, which is plainly acid, and fomewhat rough. Whence 
alfo it is with good reafon given upon any inward Bruifes. Becaule 
by coagulating the Blood, it prohibits its too copious afflux into the 
affe&ed part. Yet being but gently aftringent, and fo the Coagulati¬ 
ons it makes, not great 5 they are likewife well enough carried off from 
the fame partin the Circulation, by both which means an Inflammation 
may be either prevented, or the better over-ruled. 

5. §. Lapis Hematites maketh no Ejfervefcence at all either with Al¬ 

kalies or Acids. 
6. Powder of the green part of a Magnet with Oyl of Vitriol ma¬ 

keth fomc few bubbles, pet not vifible without a Glafs. But the powder of 

the black, part of a Magnet, which is the faid Jlone fully perfect, (lirreth 

not with any acid. Neither doth the calcined Magnet. Hence there is 
fome confiderable difference betwixt Iron and the Magnet. 

7. $. Lapis Lazuli, with Oil of Vitriol, and efpecially with Spirit of 

Nitre, maketh a confpicuous Bullition. Hence its Cathartickyxrtue lyeth 
in an Alkyly. For which reafon it is alfo appropriate, in like manner 
as Steel, to the cure of Hypochondriacal AjfeCtions 5 originated from 
forne kind of fermenting Acid. 

8. Ofleocolla, with Spirit of Nitre maketh yet a greater Ejfervefcence. 

How it comes to befb great a knitter of broken Bones, as it is repu¬ 
ted, is obfcure. It feemeth, that upon its folution by a Nitrous Acid 

in the body 5 it is precipitated upon the broken part, and fo becomes a 
kind of Cement thereto. 

9. Lapis Tuthitf, with Spirit of Nitre, maketh an Ejfervefcence 
much alike. And with Oyl of Vitriol very conflderably. But Lapis Cala- 

minaris with Oyl of Vitriol grows far kb as the powder of Alabafler doth 

with water. With Spirit of Nitre it maketh a little Bullition, and quickly. 
But with Aquafortis, a great one 3 beyond any of the Stones above named. 

Hence both Putty and Calamy are Ophthalmicks from their Alkyly„ 
Which is alfo confirmed, from the efficacy of fome Alkylies of the like 
ufe. Hence alfo Calamy feemeth to partake fomewhat of the nature of 
Silver: as by tryal made upon that alfo, will hereafter better ap¬ 
pear. 

10. §. Chalk and Oil of Sulphur or Vitriol make as frong an Ejfer- 
vefcence as any of the ref. Whence it is fometimes well uled againft a 
Cardialgia. 

11. §. Whiting makes as great an Ejfervefcence as Chalk. So that it 
feems the faline parts are not wafhed away with the water, wherein 
the Chalk, for the making of Whiting, isdiffolved. 

1 
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12. f- talk will not ftir in tlx leaf either with Spirit of Nitre, or 

• Oyl of Vitriol. But the Lead-Spar maketh a confiderable Effervefcence with 

both of them fever ally. Hence, however this be alfo called Englifl) Tal\, 

yet there is no fmall difference betwixt this, and true Talk. 
j o To thefe Stones may be added petrified bodies. As petrified wood $ 

which (that upon which 1 made try at) no acid Jlirreth in the leaf. Petrified 
JJjells ? upon four or five fever al forts whereof Oyl of Vitriol being poured, 
produceth a great Effervefcence. The Hoot or rougher part of the Stone called 

Gloffopetra, with Spirit of Nitre, makes a confpicuous Bullition. Afte- 
ria, the Stone fo called, and found in feme places in England, with Oyl of 

Vitriol, maketh an Effervefcence at the fame degree. So doth the Belem- 

nites, or Thunder-Stone, both the larger and the lejfer kinds. So that 
none of thefe are acid, or vitriolic^ but alkalivate Stones. 

14. $. C or aline, with Oyl of Vitriol, makes a confpicuous Bullition, 

yet mild and gentle 3 that is, with very little, if any heat, and without 

any vifible Fumes. And red and white Coral do the life. Hence they 
are all of a very gentle operation, and fit for Children, as the cafe re- 

quires. 
15. §. Magifery of Coral (prepared the ordinary way ) Jlirreth not 

in the leafed either with Alkalies or Acids. Whence it is evident. That its 
a&ive Principles are in its preparation deftroyed and wafhed away: 
that is to fay, It is an elaborate Medicine good for nothing. And thus 
far of Stoaes. 

16* $. 1 next come to Metals and Ores. And firfefor Leadj upon whch 

Spirit of Salt Spirit of Nitre, or Aqua fort is being dropped, it Jlirreth not 

in the leaf with any of them: but with Oyl of Sulphur, and efpecially with 

Oyl of Vitriol it makgth a flow Bullition and froth. Hence it feemeth to be 
the mofl alkalizate Metal Which is alfo confirmed by a foregoing Ex¬ 
periment upon the Lead-Spar, which maketh a confiderable Effer- 
vefcence with any fort of acid. And which likewife, being calcined, 
yieldeth a good quantity of Lixivial Salt. 

17. §. Lead-Ore Uirreth not at all with Aquafortis or Oil of Vitri¬ 

ol. But Spirit of Salt makes it bubble,and Spirit of Nitre makes it boil. 

Hence there is a confiderable difference betwixt the perfeft Metal and 
the Ore. 

18. §. Burnt Lead and red Lead, make a very fmall Bullition with 

Oyl of Vitriol, with Spirit of Nitre afar greater. 
19. Mercury, with Oyl of Vitriol, will not Jlir, nor with Oyl of Sul¬ 

phur. But with Spirit of Nitre prefently boy Is up. Hence Mercury is a 
fubacid Metal5 Spirit of Nitre being a fubalkalinc Acid. 

20. j>. The filings of Iron or Steel, with Oyl of Vitriol make a fair 

Bullition, like that of Minium. But Spirit of Nitre makes them boil with 

much celerity. Hence Iron is likewife a fubacid Metal. 
21. Steel prepared with Sulphur maketh afar lefs Effervefcence 

with the fame Spirit of Nitre, than do the filings. Hence there is a great 
difference in their ftrength.So that ten grains of the filings unprepared, 
will go as far as fifteen grains or more of thofe which are prepared, 
as above-faid. Yet in fome cafes the weaker and milder may be the 
better. * 

22. §. There is one Circumfeance in the mixture of Steel and Aqua 

fortis, which is fitrprizing j and that is this, That flrong Aqua fort is, 

dropped upon Steel, will not, of it felf, make the leall Bullition: but if 
hereto 
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hereto you only add a drop or two of Water, they prefently boil up with very 

great vehemency. The Caufe is oblcure 3 yet it is well known, that 
Water it (elf will diffolve Iron : (o that it appeas, as well by this, as 
by fome other Experiments, that even in common Water, as mild as it 
is, there is fome kind of corrofive Principle, 

23. $. Antimony with Spirit of Nitre, and Aqua forth fever ally, 

maketh an Ejfervefcence 5 fomewhat loner than Iron. With Oil of Vi¬ 

triol the Bullition h fo fmall, as difficulty to be perceived with a Glafs, 

Hence it feemeth to be of a very compounded nature 5 if I may fo call 
it, a fubacid-alkaline Metal. 

24. Antimonium Diaphoreticum, with Spirit of Nitre and Oil 

of Vitriol fever ally, makes a conffderable Ejfervefcence. Wherefore it is 
not an ufelefs Preparation 3 as from the Calcination and Ablution ufed 
therein, fome have thought, 

25. Bezoardicum Miner ale, (that upon which I made tryal) 
ftirreth not at ad either with Alkalies or Acids. To which, let thofe 
who make ufe of it, have regard. 

26. $. Tin, with Spirit of Nitre, makes fo hot and vehement an Ef- 

fervefcence, that it turns prefently, as it were, into a Coal It makes 

alfo a fair Bullition withOyl of Vitriol. And a gentle one with Spirit 

of Salt. Wherefore, it hath fomething of the nature both of Iron, 
Lead, and Copper. 

27. $. The like remarkable circumjlance is feen in the mixture of 
Aqua forth with Tin, as with Iron. For Tin and Slrong Aqua forth 

of themfeIves will not Stir 3 but add a few drops of water to them, and 

they boyl up with the greatefi vehemency. 

28,. $. Copper, with Spirit of Salt, and Oyl of Vitriolfever ally,firs 

not at all. Spirit of Nitre, and Aqua fortis, both boil it up vehemently. 

Neither Spirit of Harts -horn,nor Spirit of Salt Armoniac maketh any Bul¬ 
lition therewith. But both of thems by a gentle folution5 that is, gently 

feparating its Sulphur from its Salts, turn it blue. Hence Copper hath 
a greater proportion of acid than any of the forementioned Me¬ 

tals. 
29. y. Silver, neither with Spirit of Salt, nor Oyl of Vitriol makes any 

Bullition. With Spirit of Nitre it makes one, but tis foon over : and then 
continues to diffolve fowly into white Coagulations. It alfo maketh with 

Spirit of Harts-horn, or of Salt Armoniac, a full and deep blue. Hence 
there is a greater proportion of acid in Silver, than in Lead, Mercurya 
Iron, Antimony, Tin, or Copper. 

30. §. Litharge of Silver maketh the greateij Effervefcence with Oyl 

of Vitriol. Tet fome with Spirit of Nitre. And with Spirit of Salt Ar¬ 
moniac maketh fome little huff or elevation. And being m'ixed with Spi¬ 

rit of Nitre and Spirit of Salt Armoniac both together, producethafaint 

blue. Hence, although the far greater part of this Litharge be but 
l ead 3 yet, it (eems, it hath fome fmall mixture of Silver. But that 
of Gold (eemeth, for contrary reafons, not to have any Gold. 

31. y. Gold maketh no Effervefcence with any Jingle Salt I kytow of. 

But it is commonly diffolved with Aqua Regis, which is known to be an 

alkaline Liquor. Whence it feemeth, That as Lead is the mofi alky- 

lizate, fo Gold the mojl acid of Metals. 

52. y. 
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32. £. Thefe things confidered, and other oblervations added here¬ 
unto, may poflibly give fome directions, not only for the ordering and 
tiling, but even for the making, imitating and tranfmuting of Metals. 

Thus far of Metals. 
33. I will next give one or two Injlances of tryal upon Sulphurs. 

And fir ft Sulphur vive, with Aqua fortis, rnaketh an apparent Bullition, 

but it is fome time, before it begins. But the factitious or common Brim- 

ftine, rnaketh fcarce any, if any at all. So that there is no fmall dif¬ 
ference betwixt them. 

34. White and yellow Arfenick make no Bullition either with Ah 

falies or Adds. Wherefore the ftrength of its operation on the Body, 
lies more in a Sulphur than a Salt? or in a Salt drowned in its Sulphure. 

35. £. The ajlses either of Pit-Coal, or Sea-Coal, make no Ejfer- 

vefience with Alkalies or Acids. Whence the feline Principle is alto¬ 
gether volatile, and fublimed away by the fire. 

3 6. Latfly for Salts, ^flnd fir SI of aH, Borax rnaketh no Ejfer¬ 

vefcence nor any Fumes with Oyl of Vitriol or Spirit of Nitre. 

37. $. Oyl of Vitriol and Nitre make fumes or fleams, though no 

Ejfervefcence. 

38. Green Vitriol, with Spirit of Harts-Horn,is fcarcely moved. 

White Vitriol, with the fame Spirit, rnaketh a confpscuous huff. And Ro¬ 

man Vitriol a vehement Ejfervefcence. Whence the former is the lea(l 

acid, and the latter the moft of all. Which alfo confirms what I laid 
before of the like natures of the feveral Metals to which they belong. 

39. §. Salt of Vitriol, though a fixed Salt, and made by Calcination, 
yet rnaketh no Effervefcence with the ftrongefl acid 5 but only with Alka¬ 

lies 5 as may be feen upon their mixture, but much better heard by hold¬ 

ing the mixture to one1 ear. Hence, there are fixed Acids. Which 
further confirms what 1 have above afiferted concerning the nature of 
Gold, fc. That the predominant Salt thereof is a fixed Acid. 

40. §. Sal Martis, with Spirit of Harts-horn, rnaketh a confidera- 

ble huff. Hence it is much more acid than green Vitriol 5 and is there¬ 
fore a cooler body. 

41. §. Alum and Spirit of Harts-horn make a plain Ejfervefcence. 

42. Saccharum Saturni, with Oyl of Vitriol, (lirs not at all. 

With Spirit of Salt, huffs a little. With Spirit of Nitre much more. 

Hence the acid of the Vinegar, and not the Alkaly of the Lead, is the 
predominant Principle. 

43. $. Common Saltftirs neither with Spirit of Salt, nor with Spi¬ 

rit of Nitre 5 nor with Aqua fortis. But with Oyl of Vitriol it rnaketh 

a great Ejfervefcence with noife and fleams. Hence, even common Salt, 
though it bejnot reckoned amongh alkaline Salts, yet is far nearer in 
nature to that, than to an acid. Hence allb the Spirit of Salt is a fub- 
alfaline Add, and of a very different nature from Oyl of Sulphur or 
Vitriol. 

44, §. Salt Armoniac, with Spirit of Nitre, Jlirreth not. But 

with Oyl of Vitriol it rnaketh a great Ejfervefcence. Hence Spirit of 
Nitre is a Jubalkalizate Spirit. 

45. Ojyl of Vitriol and Spirit of Nitre,though both acids, yet make 

a great fmoafj greater than that which the Spirit rnaketh of it felf. 
Which confirms the lafl: precedent Corollary. 

46. i. 
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46. $. Oyl of Vitriol and Spirit of Salt, though both acids, yet 

make a (irong Effervefence, with noife and fames. Which further con¬ 
firms, what was noted before, fc. that Spirit of Salt is a Jubalkalinc 

ACtfj. §. Spirit of Salt Armoniac,with Oyl of Vitriol, maker an Effir- 

niefcence fo extraordinary quicks, and as it were inJlantaneous,that nothing 

feemeth quicker. Whence it is probable. That if Gun-powder were 
made «f Salt Armoniac, inftead of Nitre, or with both mixed together 5 
it would be far Jlronger, than any kind now in ufe. AnQ thus far for 

48. §. I have only one Corollary to add, from the whole 5 which 
is, That whoever doth undertake the Natural Hiftory of a Country, 

(fuch as that the Learned Dr. Plot hath exceedingly well done of Ox- 

fordfhire ) the foregoing Method, feemeth fo eafie, cheap, and ^de¬ 
ceitful, for the finding out and well diftinguifhing the natures of all 
kinds of Met alls. Ores, Salts, Earths, Stones, or otherfubterraneal Bo¬ 

dies 5 as cannot, I think, be fupply’d, but by others of greater difficul¬ 

ty and expence. 

CHAP. III. 

What may be obferved of the PARTS of Animals. 

NOW proceed to the feveral Parts of Animals 5 as 
Hairs, Hoofs, Horns, Shells and Jhelly Infetfs, Bones, 

Flefh and thejeveral Vifcera, Silk, Blood,Eggs,Mus^ 
Caftor, Gall, Vrine, Dungs, Salts and Stones. 

2. §. And firft of all, the Hair of a mans head, 

with Oyl of Vitriol, maketh no Bullition at all. Nor 

_t-njj_r._—— yet with Spirit of Nitre. So that although it con- 
tains a good deal of volatile Salt; yet it feemeth either not to be *%- 
line, or elfe is centred in fo great a quantity of Oyl, that the acid men- 

ftruum cannot reach it. , . , n 
2. 6 Hares Fur, with (bint of Nitre, maketh, although aJJjort, yet 

very plain Bullition and huff. Hence the Bair, and therefore the Blood, 
of fome Animals, is fuller of Salt, at leaft of an Alkaline Salt, than 
that of fome others. And perhaps the Hair of fome men, as of Black s, 

may be fo full of Salt, as to make a Bullition like Hares bur. 
4. The ffavings of Nails ftir not at all, either with Oyl of Vitriol, 

or Spirit of Nitre : only with the latter they turn yellow. But Elks Haws, 

with Spirit of Nitre, make afmall and flow Bullition. 
L HorfesHoof, with Oyl of Vitriol, firs not of many hours. But 

with Spirit of Nitre, allowing it fome time, makes a very plain Bullition, 

‘"ftUCorn Horn, neither with Oyl of Vitriol, nor with Spirit of Ni¬ 

tre, maketh any Bullition, only turneth to a yellow colour. 
7. §. Bams Horn Jlirs not with Oyl of Vitriol 5 but with Spirit of 

Nitre, makes a fmall and flow Bullition* 
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8. §. Harts-Horn makgs a considerable Bullitt on and huf, even with 
Oyl of Vitriol, which the reft of the Bodies abovefaid, will not do. But 
with Spirit of Nitre, it makes yet a greater. From the foregoing Ex¬ 
periments, and almoft all that follow, what is before aflerted of 
the Salts of Vegetables and Minerals, is here alfo evident concerning that 
of Animals, foil. That it is not made, but only feparated by the fire. 
It likewife hence appears, That the proportion of Salt in the forementi- 
oned parts is very different 3 and that therefore fome of them are •ever, 
and none of them but with good difcretion, to be fubftituted one for 
another in Medicine. As alfo, that there is a different proportion of 
Salt in the feveral Animals themfelves, to which the faid Parts belong. 

9. Next for falls 3. as thofe ofLobflers, Eggs, Snails and Oifters: 

all which makg an Efervefcence, both with Oyl of Vitriol, and Spirit of 

tre. But with Spirit of Nitre the greatest. Lobfter-falls make a confiderable 

Bullition and huff,but no noife nor fleams. Egg-Jhells make a Bullition and 

huff, with fome noife, but no fleams. Snail-falls make an Efervefcence 

with noife and fleams. Oyfter-Jhells make one with the gratefl noife and 

thickefl fleams. Hence we may judge, in what cafe to admimfter one 

more appofitely than another. As alfo in what proportion, according to 
their different ftrength. Some may be better for Children, as being 
milder. Or for a Body whofe very (harp Blood or other Humors, are 
more eafily kindled into Ferments. Or elfe may be fafeft, to avoid a 
fudden precipitation of the Humors 3 or for fome other caufe. 

10. Oyfter-Jhells, and the reft above-faid, make a quicker Efjer- 

vefcence, not only with Spirit of Nitre, but even with Spirit of Salt, than 

they do with Oyl of Sulphur, or Oyl of Vitriol. So that thefe bodies, as 
well as Metals, have their proper Menftruums whereby they are be 

it- /• Egg-fljel/s calcined, make with Oyl of Sulphur, or Oyl of Vi¬ 
triol, or Spirit of Nitre, a greater Efervefcence, than when uncalcined. 

As alfo with fleams, which uncalcined, they produce not. The like is 

feen in calcined Oyfter-Jhells. And the longer the Calcination is continued, 
the quicker and ftronger will be the Efervefcence. This I tryed at feveral 

terms, from a quarter of an hour, to five hours. So that after fo long a 

Calcination, they make an Efervefcence almofl inftantaneous. The reafbn 
hereof is,Becaufe the feveral Principles whereof the Shells confift, being 
relaxed, and the Sulphur for the greateft part, driven away by the fire 3 
the remaining Salt lies now more open and naked to the attaque of the 
Menftruum, fo foon as ever they are mixed together. From hence it is 
plain. That Egg-Jhells, and the others above-faid, being burnt, are far 
ftronger Medicines, than when unburnt. It is hereby likewife evident. 
That'a great portion of their Salt, is not a volatile, but a fixed Alk{aly. 

To thefe may be fubjoyned all kinds of fhelly Infers. I will inftance 
in three or four. 

12. §. And firft Bees, with Oyl of Vitriol, ftir not intheleafl. With 

Spirit of Nitre they make an exceeding fmall Bullition, without any eleva- 

tion. 
13. £. Cochinele (the Nefl of an Infetf ) makes fome Bullition with 

Oyl of Vitriol, but very fmall: for the bubbles are not to be feen without a 

Glafs. But with Spirit of Nitre the Bullition is more vifible, and joyned 

with fome elevation. 
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14. Cantharides make no vifble Bullition with Oyl of Vitriol. 

But with Spirit of Nitre they do , and huff' up rather more than Co- 

chinele. Tet is this done very flowly, and comparatively with many other 
bodies, is not much. Hence it is not the quantity, but the quality 

of their volatile Salt, which makes them fo ftrorig an Epifpafick. 

For moft of thole Bodies above , and hereafter named, make a 
greater Bullition, and yet are neither Cauffick, nor Epifpafficf in the 
leaft. It is hence alio evident, as hath been before fuggefted, Thai: 
there are divers kinds of Volatile Salts, eminently different, fome 
being highly alkaline, others very little, and fome Icarce any thing 
fo : fuch as thofe of Scurvy-graft, Anemone, Crowfoot, and many the 
like Plants 5 to whofe Salty this of Cantharides feemeth to be very 
near of kin. 

15. Millepedes make a Bullition and huff] much greater and quicker, 

than any of the Infers above-named : and that both with Spirit of Nitre, 
and Oyl of Vitriol it felf Tet is this Infeff of a very temperate nature. 

Whereby is further demonftrated, That the being fimply alkaline, is not 
enough to make a body to be Gaufticf. 

16. $. Again, although Millepedes make a Bullition, greater than any 

of the Infe&s above named: yet is it much left, than that of Oyft er,Snail, 

or even Egg-fells $ and of divers other bodies above, and hereafter men¬ 

tioned. Hence, being given to the fame intent, as any of thofe bodies 5 
it is the mildeft and gentleft in its operation of them all. 

17. f>. Millepedes likgwife calcined, makes a ftronger Effervefcence, 
than when uncalcined, as do the Oyfter-ftsells, &c. So that it appears. 
That all Tefaceous Salts, are at leaf): in part, fixed Salts. 

18. §. I next proceed to Bones. And firjl Whale-bone maketh no 

Bullition at all with any acid. A Cartilage, with Spirit of Nitre, makes 

fome very fmall bubbles, not to be feen without a Glafs. 
iy. §. The Bone in the Throat of a Carp, makes a little and flow Bul¬ 

lition with Spirit of Nitre. The Spina of a Fifts (that which 1 ufed was of 

a Cod-fifh) maketh a Bullition one degree higher. 
20. All forts of Teeth, as Dogs, Boars, the Sea-herfe, Elephant, 

make the like. As alfo the Bone of an Oxcs heart. So that all thele are 
very gentle in their operation, and fit for Children. 

21. Sheeps and Calves Bones both of them make a Bullition yet a 

little higher, efpecially with Spirit of Nitre. Cocks Bones fomewhat higher 

than the former. Cranium humanum a little higher than all the ref. 
22. Bones likewife, being calcined, make a Bullition with Acids. 

And fo doth alfo calcined Harts-Horn. But in neither of them, is the Bul¬ 
lition advanced by Calcination, any thing comparable to what it is in ffjells. 

Whence it appears, That the Salt of Horns and Bones, is much more 
volatile, than that of Shells. 

23. $. Next for Fiefs and the fever al Vifcera. And fir ft, dryed 
and powdered Mutton, with Oil of Vitriol, ftirs not at all. But with 

Spirit of Nitre makes a fmall Bullition and huff. Sheeps Heart doth the 
like fomewhat more apparently. Vipers fiefs produceth a froth, but huffs 

not. Powdered Earthsworms make a great froth, and huff’a little. Pow¬ 

dered Tripe makes only a little Bullition. Lamb-ftones do the like. Kid¬ 

ney, Spleen, and Liver, with fome elevation. Lungs, with bubbles very 

large 5 becaufe extraordinary flowly. Dryed Brain makes alfo a little 
P p and 
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and flow Bullition. Hence there is a greater proportion of Sulphur 

or Oyl, and lefs of an Alkaly in all thefe parts, than there is in Bones, 

Shells' and divers other parts hereafter mentioned. And in fome of 
them,’ as in the Brain, that Alkaline Salt which there is, may rather be 
lodged in fome fanguincous parts mixed with them, than in their own 

proper fubfhnce. _ , 
24. §. I proceed to inftance in all forts of Animal Contents. And 

firji, raw Silk, with Spirit of Nitre, makes a very fmall Bullition, but 

the elevation is conflderable. 
25. The gruntons pa't of the Blood dryed, with Oyl of Vitriol, 

furs but little. But with Spirit of Nitre it hup up conflderably. 
26. j>. Seram of Blood dryed, with the fame Spirit makes a plain 

elevation, with a little Bullition. Herewith may be reckoned the White 

of an Egg, which is nothing tut a pureCryfialline Serumfeparatedfrom the 

common flock, This being dryed, with Spirit of Nitre, hup up rather 

more than even the gram ous part of the Blood, the Bubbles are much larger, 

break, oftner, and the elevation fooner made. Whence it feemeth, that 
there is a greater quantity of a volatile Alkaly in proportion to the 
Sulphur, requifite to the Generation , than to the Nutrition of an 

Animal. 
2 7. $. The Yelk of an Egg is fcarce moved with Spirit of Nitre, pro¬ 

ducing only a very few Bubbles. The Salt being either little alplizate> 

or elfe immerfed in fo great a quantity of Oyl, that the Menflrmim can¬ 
not reach it. For the famereafon Spermaceti Elirs not with any Acid. 

Neither doth Civet. 
28. $. Rujfian Caflor, with Oyl of Vitriol, tfirs not. But with 

Spirit of Nitre makes a conflderable huff and froth. Yet it requires time. 
Wherefore it feemeth, That Ca(for by virtue of its alkaline Sulphur, 
becomes fo good a Corrector of the acid-alkaline Sulphur of Opium : fo 
I take leave to call it, having fome reafons to believe it fuch. 

29. §. Musk,, with Oyl of Vitriol, flirs not. But with Spirit of 

Nitre it males a conflderable and quick Bullition, with large bubbles, 
which often break and rifle again. Whence there is a very eminent dif¬ 
ference betwixt Musi] and Civet. Hence alfo, Musk is Cordial, not 
only from its Sulphur, but its Alkaly '■> by both dire&ly oppofite to pre¬ 
ternatural Acidities. 

50. V Dryed Gall with Spirit of Nitre, for fome time, is ftill : but 

at length it makes a conflderable Bullition and froth. The reafon why 
it is fo long before it begins, is becaufe the Salt, ( as was obferved of 
fome other Parts) is locked up in fo great a quantity of Oyl. The 
abundance whereof is manifeft, not only from Deflillation, but alfo 
from hence, In that the dryed Powder, in lying by, incorporated all 
together into one body, as Mirrh, and fome other fofter and oily Gums 

are ufed to do. 
31. $. Extratf of Urine, with Spirit of Nitre, makes a Bullition 

with fome Ejfcrvefcence, which continues for a conflderable time , and at 

lafl it hup up with great bubbles. The Bullition begins prcflently : the 

Salt being copious, and the Oyl but little. 
32. 5$. 7 he fame Extratf of ZJrine maps a conflderable Bullition and 

froth, not only with Spirit of Nitre, but even with Oyl of Vitriol. Hence 
the Salt ofVrine is more alpline than that in moll: of the afore-faid 

Contents. 



Left. II. with feveral Menflrmm, 

Contents. From this and fome of the following Experiments, it alfo ap¬ 
pears, That the Salt which concurs to the generation of Gravel or of 
a Stone in the Kidneys or Bladder, is of a very different nature from the 
Salt of Vrine. 

33. §. Next for Dungs. And firfl, dryed Goats-dung makes with 

Spirit of Nitre, a [mail Bullition, but no elevation. That of Mice the 
like. And that of Corps. So that of all 1 have tryed, thefe three fir the 

leaf. 
34. Goofe-dung, with Spirit of Nitre, makes a very f,'mall Bulli¬ 

tion and fome elevation. But it requires time. Oyl of Vitriol firs it 

not. 
35. j>. Album Grsecunt, with Spirit of Nitre, befdes innumerable 

fmall bubbles, rifes up with fome great ones, exaltly refembling the hufing 

up ofTeft or Barm. Alfo with Oyl of Vitriol it maketh fome little froth, 

but fowly. So that it fhould feem, that the Bones are a little opened by 
fome acid MenUruum in the Dogs ftomach fas the body of Steel is in its 
preparation with Sulphur') whereby it becomes a good mild Topic\ in 
guinzies. 

3 6. §. Hens dung, with Spirit of Nitre, makes a very great bullition 

and huff: greater and quicker, than any of the reU above-named. 
37. §. But of all I have tryed. Pigeons dung, with the fame Spirit, 

maketh the greatejl and the quickpf Effirvefcence and huff 5 and that not 

without fleams. Tet neither the fame Bung, nor that of Hens, is moved 

in the leatf with Oyl of Vitriol. The Caufe of fo great an Effirvefcence 

in thefe, more than in the reft, is that white part which is here mixed 
in a great quantity with the Dung. Which white part, defeendeth 
not from the Stomach, but is an Excrement feparated from the Blood 

( as the Vrine in other Animals ) by a peculiar Organ, which evacuates 
it into the InteSinum reCtum whence, together with the Stercus it is 
excluded. Hence it is evident. That in the faid white part of Hens, 

and efpecially Pigeons dung, is contained a great quantity of a vola¬ 

tile Alkaly. 
38. 1 proceed to Salts. And firft Salt of Blood and Vrine both 

make a more durable Effervefcence with Acids, than doth Salt of J J orm- 

wood, or Salt of Fern. Hence the former are more alkaline, than 
the latter. 

39. $. Again, though divers other Animal Salts will not fir with 

Spirit of Salt, or with Oyl of Sulphur or Vitriol 5 yet the Salt of Blood 

will make an Effervefcence with all kinds of Acids. Whence it is further 
argued to be highly alkaline, and very proper for the correUion, of 
all forts of preternatural Acids in the body. There is little doubt, but 
that Spirit of Harts-horn will do the like. 

40. §. The Gravel which is precipitated out of Vrine j with Oyl of 

Vitriol makes no bullition in the leaf. Nor with flrong Spirit of Salt. But 

with Spirit of Nitre, it makes a very great one, with Effervefcence and 

fleams. From hence it appears. That there is much difference to be 
made in the ufe of acid Diureticfs, Nephriticks, Sec. 

41. $. And that I may not altogether omit to mention, what may 
be fo much for the good of mankind, I do here declare. That for pre- 
venting (I fay not, the breaking, but preventing) the generation of 
the Stone, either in the Kidneys, or in the Bladder, there are not bet- 

P p 3 
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ter Medicines in the world, than fome certain Preparations of Nitre, 

duly adminiftred. Whoever (hall think that any kind of acid, as Oyl 

of Sulphur, Oyl of Vitriol, Spirit of Salt, or the like, will have the fame 
effe&s, will find themfelves much deceived in their pra&ice. 

42. 1 conclude with Stones. And firfl, Spirit of Nitre droped up¬ 

on a Stone of the Kidneys or Bladder, produceth the very fame efieft, as 

upon the Gravel in Urine. That is to fay, it makes it boil and huff up, 

until at length it is perfectly dijfolved into a foft Pulp$ which neither Oyl 

of Sulphur, nor Oyl of Vitriol, nor Spirit of Salt will do, nor give the leaf 

touch towards its diffolution. This confirms what I laid before of the 
ufe of Nitre and Nitrous Spirits, if duly prepared and acfminiftred, a- 
bove any other Acids, againft the breeding of the Stone. 

43. $. Pearls, with any Acid, make the like Effervefcence, as do Oy- 
Jler-fijells. But Magiffery of Pearls, as ufually prepared, firs not at all. 

With any Alkaly or Acid. So that as to the effeft frequently intended by 
it, it is very infignificant $ as of that of Corals hath been laid. 

44. §. Crabs Eyes, with any Acid, make an Effervefcence, almojl as 

quick as that of Oyjler-fjells. 

45. Crabs Eyes like wife calcined, make a fironger Effervefnence, than 

when uncalcined. So that thefe, as well as Shells, contain a fixed 

Alkaly. 

46. §’ The Stones in Whitings heads make a firong Effervefcence 
like that of Oyfler-fijells. 

47. §. Stone of humane Gall, tfirs not with Oyl of Vitriol. But with 

Spirit of Nitre maketh a little bullitionjufl upon mixing, and after a con- 

fiderable time, a little froth. Much lefs than what was obferved before of 

the Gall it felf. So that it feemeth to be generated of the Gall coagu¬ 

lated by fome Acid, which hath already refratfed the Alkaly wherewith 
the Gall abounds. This confirms the ufe of thofe Medicines in the Jaun- 

dies, or any other bordering Difeafe, which deftroys thofe Acidities 
by which the Gall is curdled or coagulated, and fo rendred more 
difficulty feparable into the Guts. 

48. y. Since the firft publilhing of thefe Obfervations, Mr. William 
Matthews an Apothecary in Ledbury, fent me part, as I take it, of a 
Stomach-flone, as big as a Wallnut of the largeft Size, voided by a wo¬ 
man about 82 years of age, fometime after an Autumn Fever. It con- 
fifteth of the fame Stria, as the Bezoar Stone , and maketh fome Bulli- 

tion with Spirit of Nitre. 

49. $. Bezoar, neither the Wetfern nor the Eafiern, doth fiir at all 
with Oyl of Vitriol. 

50. §. Western Bezoar, with Spirit of Nitre, makes a very little thin 
froth, and that's all 5 and that it doth very flowly. But Oriental Bezoar, 

with Spirit of Nitre, after fome time, maketh a very great Effervefcence, 
froth, elevation, noife, and fleams (as if you poured Oyl of Vitriol upon Salt 

of Tartar ) till it be wholly dijfolved by the affufed Spirit, and turned into 

almojl a blood-red. Hence it may feem to be no mean Remedy againft 
foch fretting and venenate acids, as oftentimes in Fevers, and other Di- 

Jlempers, lye about the Stomach, and are thence frequently tranflated 
to the Heart, Brain, Nerves, and other parts. The difference likewife 
betwixt the Weflern and the Eafiern Bezoar, is fo great, that in any 
cafe of danger, and where the Bezoar is relyed upon, it is an unpardon¬ 

able 
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able fault, for the Apothecary, or any Perfon, to fubftitute the one for 
the other: unlefs he will take ten times as much, or ten times as little 
of the one, as he would have done of the other: if that will ferve turn, 

51. The Stones already mentioned, (except the great Stomach- 
ft one )are ordinarily generated in the bodies of Animals. I have one 
Inftance more of fome other Stones which are extraordinary. In the 
City of Hereford lives a Maid, who often voids thefe Stones, and in 
the fpace of fome years laft paft, hath voided feveral pounds, of fe¬ 
veral Colours and Sizes, not only per vias nrinarias, but alfo by vo¬ 
mit, and by ftool. The firft mention made to me of them, was by 
Mr’ Diggs,a worthy Gentleman of that City, as a thing that was there 
much wondred at. And fome of them, upon my defire , were fent 
me by Mr. Wellington, an Apothecary in the fame place. I have 

tryed what feveral acid Menflruums will work upon them 5 and find, That 

with Oyl of Vitriol, and efpeially with Spirit of Nitre the great ones make 
a very quick and confpicuous Efiervefcence. But the final! ones, neither 

the white, nor the grey, make any Bullition in the leajl: for in truth, they 
are no other but little Pebbles and Grit-Jlones. 

52. §. This being confiderd, and the various colours and mixture 

of any one of the great Stones, being well oblerved j it feemeth plain. 
That although (he be fomewhat old (above thirty years ) yet may foe 
have a kind of jucthcuda, or difeafed Appetite to Stones, Bones, Wood- 
afhes, Tobacco-Pipes, Chalk, and fuch like things 5 which fometimes 
fwallowing in little lumps, fometimes grofly, or finely ground betwixt 
her teeth j they are in her Stomach and Bowels, more or fewer of them, 
cemented together, either with apituitous, bilious, or feme other more 
or lefs glutinous fubftance. And that by virtue alfo of the faid Cement, 
or anyofthefaid, or other like alkalizate Bodies, the greater Stones, 
which confift of thofe partly, do make an Efervefcence with acid li¬ 
quors. Thus far of Infiances upon the parts of Animals. I foall clofe 
with fome Corollaries deduced from the whole. 

53. §. And firft, fince we find, that amongft all the Menfiuums we 
have made ufe o£ Spirit of Nitre, or any very Nitrous Spirit, ^ foe 
moft univerfal dijfolver of all kinds of Animal Bodies 5 the befi diffol- 
ver of many others both Vegetable and Mineral, and the only dijjolver 

of fome : Hence it is probable, That the great fiomachick Menfiruum, 

which either dijfolves, or opens alrnoft all Bodies which come into the 
Stomach, is a kind of Nitrous Spirit. 

54. §. Again, Spirit of Nitre being a fiubalkaline Acid, and work¬ 
ing more evidently upon Animal bodies, than other fimpler Acids do, 
which yet are as firongj It hence follows, That moft of the Salts of 
Animals are fubacid Alkalies. How far this conclufion may further in- 
ftruft us, I foall have occafion to foew in another Difcourfe. 

5 5. §. Laftly, there being fo many, fay twenty or thirty degrees, 

from the fiowefi to the moft vehement, in the Bullition of mixed Bodies 5 
it feemeth. That Fermentation it felf, as to the formal notion of it, is 

* nothing 
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nothing elfe : or that from the common Lu&ation of mixed Bodies 

whereof we have now been fpeaking, it differs not in fiecie, but on¬ 
ly in the manner of its caufation, and in degree: the Aer, or fome cer¬ 
tain Menfiruum lodged therein, being of no greater firength, than to 
produce a Bullition or Luxation of that loro and foft degree, which we 
call Fermentation. 

5 6, I have thus endeavoured to prove, by various Infiances 
how inftruttive this moft eafie, plain and Ample Method in the Mixture 
of Bodies, may become to us: and that meerly by obferving the Luxa¬ 
tions which thence arife betwixt them. How much more then, if a 
diligent remarque be made of all thofe various Colours, Smells, Tafies^ 
Conjifiencies, and other Mutations thereupon emergent ? 

AN 

\ 
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AN 

ESSAY 
OF THE 

V anous 

Wherein the 

LIXIVIALSALT 
l 

Is found in 

PLAN 
Read before the Royal Society, March, 1676. 

CHAP. I. 

Of the QJJ ANTITIES afforded by feveralPlants 
calcined in grofs. 

T is the part of a Phyftcian, knowingly and arti¬ 
ficially to ufe and govern Nature. And therefore 

by every likely Method, to infpeft the State and 

Properties of all forts of Bodies. One Method, is 
that I have taken in the foregoing Experiments 5 

Jc. by mixing them with leveral Meflruums or Ei~ 
cfttors: whereby we may be affifted to judge, 

both of the Kinds and the Proportions of PrincP 
O n . . * 1 r 

Jc. by mixing them with leveral Mejii 

pics in any Body * and of the manner of their Mixture in the fame.. ^ 

Another is bxCalcining them , or, as it were, by mixing them with 

the Fire a potent and almofl: ximverh\Menstruum. I (nall here only 

fetdownfome Tryals for an Ejjay, upon Plants 5 chiefly noting, The 

different Proportions of their Lixivial Salts. Of thcfe Tryals, fome 
were 
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were made upon the whole Planter fome Portion of it wherein feveral 
farts are mixed together: And others, upon fome one Part of a Plant 

diftinft from the reft. All of them anfwering to fuch Queries, as may 
feem proper to be propofed. 

Query I. As firft, Whether Trees or Herbs and Bitfhes, quantity for 

quantity Sc caeteris paribus,yeild the nioft Lixivial Salt? 
For this I took Aff-Barque and Rofemary of each ftj. The latter 

yielded 5 Scruples 3 the former but 32 Grains 3 which is three times left. 
Itookalfo the fame quantity of the Barque of BlackfThorn, and of A- 

grimony. The latter yielded 5 Scruples and 6 Grains 3 the former, not 
above 1 Scruple and 5 Grains 5 which is four times left. 

Although the Barque of a Tree be compounded of Pithy and Lignous 

Parts 3 yet to anfwer the Query exa&ly, the Wood of thefe Trees fhould 
be taken with the Barque, that there may be fome portion of every 
Part of the Tree, as well as of the Herb. 

But thus far the Experiment is concluftve, That the fame quantity of 
Lixivial Salt, doth not always follow the fame Generical Taft. For the 
Barque of AJh and Rofemary, are both equally Bitter 3 and the Barque 

of BlackfThorn and Agrimony are both Aftringent and Bitter. 
Quer. 2. Whether any Plant growing in a Garden or the Field, doth 

not yield a leffer quantity of Lixivial Salt, than another of the fame kindred 

growing on the Sea-Coafi 3 and with what difference } 

For this, I took Garden and Sea-Scurvy graft, of each ft). The for¬ 
mer yields 2 Drachms and 1 Scruple3 the latter, being well wafhedj 
9 Drachms, which is more than 4 times as much. The like may be 
tryed upon others. 

Quer. 3. Whether the fame Specific4 Plant affords more Lixivial 

Salt, being only dryed, and then calcin'd 5 or after it hath fir SI been diftil- 

led, it is then dryed and calcin'd? 
For this, was taken ftj of Mint only dryed and then calcin d 3 and 

another firft diftilled. The former yielded £ an Ounce and \ a 
Drachm of Salt 3 the latter, 5 Drachms and a Scruple 5 which is almoft 

. 4th more. This alio fhould be tryed on other Plants. 
. Quer. 4. How far the proportion follows the different Tafts of Plants} 

The firft Experiment, relates to the fame TaSl in feveral Plants 3 this, 
to feveral Tafts, And fo, 

Of Majorane, which is Aromaticftj affords but one Scruple of Lixi¬ 

vial Salt3 which is but the 384th part of the whole pound. 
Of Oalj-Barque which is Aftringent, ftj yields ~ a Drachm of Salt 3 

or the 256th part of the whole. 
Of Liquirifts, which is fweet, ftj yields about the fame quantity. 

But Anife Seeds ftj yields 2 Scruples or a 192s1 part. 
OS Sorrel, which is lower, ftj yields one Drachm, or the 128th part. 
Of Garden Scurvygrafs, which is Hot, ftj yields 2 Drachms and 4 a 

Scruple 5 or the 59th part. 
Of Mint, which is Hot and Bitter, ftj yields 5 Drachms and a Scru¬ 

ple, or the 24th parr. ® 
Of Sea Scurvygrafs, which is Salt, ftj yields 9 Drachms and a Scru¬ 

ple or 28 Scruples 3 which is near V5th part of the whole. A greater 
proportion of Salt, than in any other Plant upon which I havehitherto 
made Tryal : Or even in Tartar it felf. Yet is it not a Marine, but 
true Lixivial Salt: as is evident, both from its Tafte5 and in that it 

maketh 
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maketh an Ejfervefcence with Spirit of Salt 5 which Sea-Salt will 
not do. 

For the Experiment to be fully adequate to the Query 5 the Tryals 

Ihouldbe made,either all on Trees, or all on Herbs3 all on Roots,or all 
on Stalks, See. Yet thus much is evident. That Sorrel yields Thrice as 
much as Majorane3 Sea-Scurvygrafs, Eight and Twenty times as much: 
Mint, Five times as much as Sorrel 3 and Sixteentimes as much Majo¬ 

rane, Sec. 
Quer. 5. How far the Proportion follows the Faculties of Plants <? 

And fb, it appears, that 
Majorane,a Cephalick., hath a greater Proportion of Volatile Parts, than 

any of the Plants above mentioned, and fb far, is more agreeable to the 
Animal Spirits, and Genus Nervofum. 

Agrimony, (a) an Aperient, yields above Five times as much Lixivial (a) Quer, l. 

Salt, as Majorane. Yet much lefs than many other opening Plants 

which are ftronger. 
Mugwort ('tfej) yields two Drachms and two Scruples 3 or above half 

as much more as Agrimony. So that this Plant, though it hath no con- 
fiderable Tafle, and in that refped: promifeth but little 3 yet yielding a 
good quantity of Lixivial Salt, feems no contemptible Medicine to fub- 
due thofe Acidities which either by caufing Obflru&ions, Or immoderate 
Fermentations, frequently diforder the Female Sex. 

Mint, yieldeth ftill a greater quantity 3 and is therefore, partly for 
the fame catife fo excellent a Stomachic4: And Rofemaryfbj which is ap- Quer.ti 

propriated both to the Head and Stomach, yieldeth a midle quantity 
of Salt 3 more than the chief Cephalicks, and lefs than the chief Stoma- 

chicks. 
Common Mallow (ffej J) yields 5 Drachms and 2 Scruples, i. e. the 23d 

part of the whole. So that this Plant, though of a very mild Tafle, 

yet yields more Salt than Mint it felf a Bitter Plant. Whereby it no 
longer feems ftrange, that a Plant of fo foft a Tafle, fhould be very 
Diuretick, and fo evidently affeft the Reins. 

Rhubarb ( 2 Ounces) yieldeth fcarce any fixed Salt, fo far as can be 
judged by the Tafle of the Apes, not more than a Grain or two. So 
that us Salt is, in a manner, wholly volatile 5 and thereby apter to 
operate upon the Bilious parts of the Blood 3 which contein a far greater 
proportion oiVolatile Salt, than do the Serous. 

Of the Caput Mortuum or meer Earth, it is obfervable, that it 
was near J an Ounce or part of the whole 3 Which is almoft Six 
times as much as the Caput Mortuum of Common Dock_ • and much more 
than that of any other Root I have yet calcin’d. Whereby it (eemeth 
probable that Rhubarb loofeth much of its Volatile Part, and therefore 
of its Virtue, before it comes to our Shops. 

Sena (ftj) yields 4 Scuples and 1 of Salt 3 or the 8 5th part. 
falap (ifej) yields but one Drachm and 15 Grains, or io2<* part. 
Colocynthis ( ft>j of the Pulp j yields an Ounce and half of Caput 

Mortuum, which is almoft all Salt. Yet allow half an Ounce of the Salt, 

and Earth to be wafted in filtring &c. theremaining Ounce is no lefs 
than T,th part of the whole. Which is more than in any of the 
above named Plants, except the Sea-Scurvygrafs% 

QLq CHAP, 
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CHAP. U 

Of the QfV ANTITIES afforded by the Parts offe- 
veral Plants diftinftly calcin’d. 

SHALL next fet down fame Trials, upon one Part 

of a Plant, as well Organic4, as Content, feparated 
from the reft 3 in anfwer to theft fuppoftd Queries. 

Quer. I. What Proportion doth the Lixivial Salt 
of the Pith or Pithy Part of a Plant, bear to that of 

the Fibrous, or of the Woody Part? Or whether is 

there a Fixed Salt always found in either of them ? A 
fufficient Anfwer to which, muft be built upon many Tryals. At pre- 
fent I fhall mention only Two 3 one upon Starch, anfwerable to the 
Pithy Parts 3 the other upon Flax, confifting almoft wholly of the 
Nervous or Towy Fibres : of the Volatile parts whereof, chiefly, I have 

§• 5°j 5 L 8lven ^ome account in the foregoing Idea. 
52. ’ Of Starch, ft>) yieldeth about ft* not of Afies, but of Blacks Coal. 

For though it be expoftd in a Calcining Furnace to a vehement fire, for 
5 or 6 hours, which is longer then will ferve to calcine moft Bodies: 
yet would it not in the leaft part, be reduced to AJhes 3 but to the laft 
continued ('though the fiercenels of the Fire confumed part of it) as 
blacky, as when it was firft burnt. So ftrangely was the remaining part 
of the Sulphur fixed to the Earth 5 that in flying away, it did volati¬ 
lize and carry that away with it. In this Coal or Cinder, there is not 
the leaft of a Lixivial or other Tafte. And although, upon Tryal I find. 
That the Pith of many Plants, as of a Cabbage Stalky, will yield fome 
quantity of Lixivial Salt 3 yet it is probably, that generally, it yields 
.lefs than the Wood. 

Of Flax, ftj yields not above 50 Grains of Caput Mortuum or white 
AJhes, which are Salt. According to vulgar conceit, it would ftem 
to be a very dry Body: yet of 153 parts, 152 art volatile, and being 
diftilled would have been collected into Liquor. Hence alfo appears 
the great and uneXpefted Variety in the Proportion of the Earthy Parts, 
as well as the other Principles of Bodies. Or elft, that there are di¬ 
vers kinds of Earths, even in Plants, of which, as well as of Salts 8cc. 

fome are volatile. For of ftj of this Plant, there remaineth fixed but 
50 Grains: whereas of ftj of Rhubarb, there will remain near 1920 
Grains, i. e. 88 times.as much as the former. 

Qner. 2. In what proportion is the Lixivial Salt found in theGumms 
of Plants? and whether is it yielded, more or lefs, by all? For anfwer to 
which, I caufed the Eleven following, of each two Ounces, to be 
calcin’d, and fo obferved, 

That Common Rofin, yields but one Grain and i of Caput Mortuum. 
So that Ifej will yield but 12 Grains. In this Caput Mort. there is not 
the leaft particle of Salt, it being altogether infipid. 

Mafticl^ yields gr. 12 of Cap. Mort. But not the leaft part of Salt. 

Of this Rofn, it is obfervable 3 That being fet, in a Crucible, within 

5 ./ * the 
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the fire, before it comes to have thick fumes, it boyls up with a very 
great foame or froath 5 and is the only Gum or Rofin ( of the Eleven) 
that hath this property. So that I fufpeft, there is a great quantity of 
fomekind of volatile Spirit, which then flies away 5 and fo, in break¬ 
ing through the Oyly parts, huffs them up to lb great a froath. 

Olibanum yields half a Drachm of Caput Mortwim. But it is to be 
noted, That the weight is encreafed by certain little Spar-Stones,which 
in the burning of feveral parcels, I always found mixed with this Gumm. 
Thele being picked clean out, the Cap. Mort. weigheth not much more 
than that of Mafiick; And is in like manner inlipid, when the (aid 
Stones are picked out. 

From hence it appears, how proper thefe Gums are for the Con¬ 
coction of Salt Rheums 5 according to what I have formerly fuggefted Difcourfe 
from another Experiment. of Mixture 

It may alfo be noted, that Rofin and Mafick., (eem to be more Cap. Ulte 
purely Acidoleous Gums, not only from their confidence which is uni¬ 
form 5 and their Smell, which is left ftrong and more pleafant: but 
alfb from the Acid Liquor they yield by Dijlillation 5 and in that the 
young Leavs of Fir, and efpecially of Pine, are fower$ and tis pro¬ 
bable that thole of Majiicf are fo likewife. Whereby thefe, and 
other like Gums are more efpecially fitted for the aboveiaid purpole. 
But Olibanum feems, befides its Acidity, to contein fome Volatile Alkaly, 
and fo to be an Acid-Alkaline Gum. For as it hath a ftronger Smell 
than the former, fo a hotter Tajlej both the ordinary effects of an 
Alkaline Sulphur. And being infufed in feveral Menjlruums, appears 
to conftift of two Bodies, one of them more Refnousthan the other. 
Of which, it is probable, that the one is made by the Acid parts as the 
other by the Alkaline. Whereby it is very well adapted inlbme Cafes, 
as in a Pleurefe, for removing the Coagulations of the Blood, or its 
dilpofition thereunto. 

AJa fwtida yileds no lels than half its weight or an Ounce of Caput 
Mort. that is 8 times as much as that of the other Gumms, and 48 times 
as much as that of fome of them. Yet doth it not contein one grain of 
Salt, fo far as can be judged by its Taft. Yet the Strength and Loath- 
fomnefs of the Smell and Taji of the Gumm do argue it to be. highly im¬ 
pregnated with fome kind of Volatile Alkaly proper to arreft thole 
oflenlive Vapours (toule the vulgar word) which flying, either by 
the Blood or Nerves, from part to part, do often prove fo trouble- 
lome. 

Gum Arabick^ yields one Scruple of Cap. Mort. whereof, by the 
Tafie, about part is Salt. 

Euphorbium yields one Drachm of Caput Mort. of which, by the 
ftrength of the Tajie, two Scruples feem to be Salt. Which confirms 
a former conje&ure (a") of its being an Alkaline Gumm. (a) Of the 

Myrrh alfo yields a Drachm of Cap. Mort. and at leaft two Scruples LuCtation 
of Salt. Of the Eleven, thefe two Gums have the greatefl: quantity of Bodies3 
of a fixed Alkaly. Ch. 1. 

Opium yields half a Drachm of Cap. Mort. whereof the one half 
is Salt. 

Aloe yields a Drachm of Cap. Mort. conteining about one Scruple of 
Salt, 

Q_q 2 Scammony 
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Scanwiony yields Two Scruples of Cap. I\Aort. of which, about half a 

^GuttaGamba yields but half a Scruple of Cap. Mort. of which four 

or five Grains are Salt. 
So that confidering the Dofe of any Cathartic^ Uuntnt, the quanti¬ 

ty of the Fixed Alkyly, is extream fmall with refpett to the Volatile 
parts : In which, therefore, its Crthartic\Porcer doth chiefly refide. 
t Yet none of the Cathartic^ Gumnts are without fome portion, more 
or lefs of a Fixed Alkyly $ though fome of the reft are. Which feem- 
eth to prove, That the Fixed it felf, .hath fome Intereft in the bufinefs 
of Purgation: as by being a Clog to the Volatile, and fo preventing its 
being deleterious 5 or fome other way. But the manner of their Ope¬ 

ration will better be underftood, when the Volatile Parts have like- 

wife been examined. 
It may alfo be of good import, to know, what ditterent quanti¬ 

ties of Salt, are afforded by the Tartars of all forts of Wines Where¬ 
by, partly, as well as by the quantity of the Tartar, we may be ena¬ 
bled the better to judge of the Nature of Wines. 
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DISCOURSE 
Concerning the 

ESSENTIAL and MARINE 

Salts of Plants. 
Read before the Royal Society, ‘December 2 is 

1676. 

CHAP. I. 

In which is (hewed the way of making both an ESSEN¬ 
TIAL and a MARINE Salt, out of the LIXI- 

VIAL Salt of a Plant. 

OMETIME fince, I took the boldnefs to pre- 
Cent my thoughts to this Honourable and Learned 
Body in a Difcourje concerning Mixture. Wherein 
I have endeavoured to lay fuch a Foundation, as 
might hereafter reduce the Do&rine hereof to Ex¬ 

perience and Pra&ifei and to demonftrate,the Power 
-and Vfe of Artificial Mixture. And in further proof 

of what is therein afferted, I have (incemade a continuation of Expe¬ 

riments upon the fame Subjeft, in Two Methods. One in the Mix¬ 
ture of feveral Menftrtmms’, both Acid and Alkaline, with all Sorts of 
Bodies. The Other, by calcining them, or, as it were, mixing them 

a. k. I fhall now proceed to a Third, which is, the mixing them 
with the Aer orexpoling them to it 5 another of Natures grand Men- 

firmms * which goes fometimes further than the Fire it klf, 10 
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folution of Bodies. This I have formerly mentioned for the Imitation 
Difcourfe of Nature, in producing a Marine or Muriaticl^Salt out of the Lixivial 

of Mixture Salt of a Plant. But fome Learned Perfons then prelent, feeming to 
Ch. 5-Inft. doubt of the Experiment; I thought it requifite to profecute the fame 
2. a little further; that fo, if poffible, it might become clear and unquefti- 

onable. And becaufe that Method was imperfeCt, and required half a 
year, or a longer time : I bethought my felf of an other way; which 
proved far better, and more expedite. And which, withall, afforded 
me, not only a true Marine Salt, out of the Lixivial Salt of a Plant; 

but alfo another kind of salt, different from them both: which may 
not be improperly called, an Ejfential Salt or Nitre of Plants. The 
Hiftory or manner of the production of them both, is as follows. 

g. December 15. 1675, I took about half apoundofa ftrong 
Solution of the Lixivial Salt oCFirne : and pouring it into tin Earthen 

^ f Pan, well glazed, broad and (hallow, expofed it therein to the open 
i ah. 83. jn a Chamber Window, to evaporate of it felf 

4. This Solution or Lee, although it was very clear before, and 
having ftood corked up in a bottle many days, had no (edement: yet 
(landing now in the open Aer,within the (pace of 4 or 5 days, it began 
to let fall a very white Sedement, like fine Chalh^ which encreafed daily 
for 8 or 10 days; amounting at laft to about half a Drachm of white, 
light and meer Earth, altogether infipid, and when it was well waftied^ 
ftirring not upon the Ajfufon of Acids. 

5. £. Within the fpace of a day or two after this white Sedement 

began to fall to the bottom ; there was alfo gatherd on the top, a 
kind of foft Scum or Cremor, wherewith the Solution was covered all 
over, 

6. §. Within 8 or 9 days after the firft expofing of the Liquor, or 
2 or 3 days after the gathering of the Cremor ; that Salt, which I take 
leave to call, an Ejfential salt of Plants, began to appear; (hooting 
into feveral little Crystals. Thefe CryJlals, as they grew bigger, began 
to (ink, and at laft fell down to the bottom of the Pan. 

7. Upon their firft generation or (hooting, the faid Cremor pre- 
fentiy breaks, leaving a bare fpace round about each Cryjlal; and upon 

Tab. 83. the bounds of every fpace is indented ; the fpace growing bigger and 
bigger together with the Cryjlal in the Centre. And fo, by that time 
the CryJlals are grown to a confiderable number and bignefs, the Cre¬ 

mor vani(hes away, the feveral Circles or bare places breaking at laft 
one into another all over the Surface of the Lee. After which, it ne¬ 
ver comes again. 

8. i. From whence it feemeth, That the feveral Circles or bare 
Spaces about the CryJlals, are made for the more free admiffion of the 
Aer, requifite to their Generation. For as there is no Cryjlal begins to 
be formed before there is a breach made in the Cremor : fo that breach 
is enlarged together with the Cryjlal. So that as the falling of the 
Sedement and the gathering of the Cmwr,(heweth that the Aer%aMen- 

Jlruum feparates fome part from the Lee: fo the breaking of the Cremor 

afterwards, that as a Vehicle, it brings fomething to it: both in order 
to the Generation of the Cryftals. Nature taking a Method for the Gene¬ 

ration of Ampler Bodies, as well as of thofe which are Compounded and 
Organical. 

9. <£. 
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9. f. The Figure of thefe Cryjlals is angular and oblong, moft of 
them about the fifth, Gxth or feventh of an Inch; but none of them 
very regular. Yet we are not hence to conclude, but that with the 
help of fome Circumftances which might be wanting in the (hooting of 
thefe ; fome portion of regular ones may be obteined from this, as well 
as other Lixivial Salts hereafter mentioned. 

10. §. They are fomewhat tranfparent, and of a dark Ambar Co¬ 
lor, or like that of brown Sugar-Candy. Of a quite different Tajle 
from that of the Solution or Lee out of which they are bred; being not 
at all Lixivial, but very weak and mild ; not Salt, but Bitter in a 
good degree. % 

11. 5^. It is alfo obfervable, that Alkaline and Acid Salts being both 
poured feverally upon thefe Cryjlals, they ftir not, nor are any way 
affe&ed with either of them. So that thefe Cryjlals are no fort of Tar¬ 
tar^ or Tartareous Salt. As is plain, from the manner of their Genera¬ 
tion 5 Tartar being ftill bred in clofe Vejfels; thefe never, but by expo- 
ling the Liquor to the Aer. As alfo from their TaHe, being not lower 
in the lead:, but bitter. And in that Tartar will make a Bullition with 
Alkaline Salts, which thefe will not do. Upon which accounts it ap¬ 
pears, that they are a Salt different in Nature from all other Salts 
hitherto known, or a new Species added to the Inventory of Nature. 

12. $. Thefe Cry Hals within the fpace of about a fortnight after 
their fir Si Generation, did alfo ceafe to (hoot any more, but only in- 
creafed a little in their Bulk After which tinje, I dayly expe&ed to 
fee the produftion alfo of a true Marine Salt. And about two months 
after the (aid Ejfential Cry Hals had done (hooting, and not before, this 
alfo began to (hoot, in many fmall Cryjlals, and at the top of the Solu¬ 
tion^ as the other did , (fill falling to the bottom as they grew 
biger. 

13. $. The Size of moft of them was near that of the Flakes or 
Grains of Bay-Salt. The Colour of fome of them white, of others tran¬ 
sparent ; and of others white in the Centre, with tranfparent Edges; as 
is alfo ufual in the Cryjlals of Common Salt. 

14. §. The Figure of moft is a perfeft Square, and of very many 
coming near to a Cube; which is alfo the Figure of Common Salt, and 
feldome an exadt Cube. An exadt Cubey being the conftant property of 
ho Marine Salt, that I know of, except that of the Dead Sea. Divers Tab. 85, 
of them were alfo raifed as it were by feveral fteps from a deep Centre 
to the Top: as is often feen in the common (hooting of Common Salt; 

and not in any other. Their Tajle is neither Lixivia/, as that of the 
Solution out of which they (hoot ; nor bitterifh, as that of the Ejfen¬ 
tial Cryjlals; nor foweri(h, as that of Tartar ; but the perfect Tajle 
of Common Salt. 

15. $. It is alfo to be noted. That if Oyl of Vitriol, and fome other 
ftrong Acids, be poured upon this artificial Sea-Salt, they make an Ef- 
fervefcence together: but if Spirit of Salt or Spirit of Nitre either be 
poured on it, though it be never fo ftrong it ftirreth it not. Ia both 
which, and all the formentioned refpedts, it anfwers to the Properties of 
a Marine or Common Salt, which no other Salt doth. I conclude it there¬ 
fore to be a true Marine Salt produced by Art in the imitation of Nit* 
ture. 

» 

CHAP, 
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CHAP. II. 

Wherein is /hewed. That the /aid ESSENTIAL 
and MARINE Salts 0/ Plants are both 0/ different 

Sorts. 

AVING made the Experiment, that both art 
Efential and Marine Salt may be produced out 
of the Lixival Salt of a Plant. I thought it 
probable, that neither the one nor the other, 
was always the fame, but that as they had their 
general properties which made them to be of 
two general [kinds 5 fo they might have fome 
fpecial property, for the diftinguiftiing of each 
kind into feveral Sorts. And withall, that — - — _ z 

in a warmer feafon, than before taken, the Tryal hereof might be 

finilhed in a fhorter time. 
2. For the making of which, I conceived it requifite to remove 

an Opinion which feenaed to lye in my way 5 fc. That there is little 
or no difference between the feveral Lixivial Salts of Plants, as fome 
Learned men have thought. But either there is a difference, or not: if 
not,it fhould be proved: and if there be,it (houid then be juftly ftated , 
what that difference is. For the doing of whidi, I chofe this Method. I 
took an equal quantity of the whiteft and pureft Salts of divers Plants, 
all made by an equal degree of Calcination3 and diffolved them all fo- 
verally in an equal quantity of water. And pouring likewife an equal 
quantity, as about 10 or 12 drops of each into a fpoon, I tafted them 
feveral ly* Whereby it was very evident,that they were not all of one 
Tall, but of very different ones, both as to ftrength and kind: and 
therefore different in Nature alfo. The Salts I made tryal of were 
thofe of Sorrel, Anife, Wormwood, Mallow, AJh., Tartar and others: 
and upon half a Drachm of each I poured fijft of water. The Solu¬ 

tions are here prefent to be tafted. By which the differences will ea- 
iily be obferved, and particularly that the Salt of Wormwood or Scur¬ 

vy grafs, is almoft as ftrong again as the Salt of Anife, or Sorrel: and that 
the Salt of Afi is above twice as ftrong, and that of Tartar above 
thrice as ftrong, as that of Sorrel, and almoft thrice as ftrong asjthat of 
Wormwood or Scurvygrafs. So that he who (hall give half a Scruple, 
fuppofe of Salt of Tartar 3 inftead of half a Scruple of SaJt of Worm¬ 

wood, or other like Salt 3 he may as well give a Scruple of Rofn of 
Jalap, for a Scruple of the powder, or almoft three] Drachms of Rhu¬ 

barb," or other like Purge, inftead of one. And the like is to be faid 
of other Lixivial Salts in their degrees. 

3. Having obferved thus much, I proceeded to repeat the for¬ 
mer Experiment, with fome ofthe aforefaid, and fome other Vegetable 
Salts, the beft calcin’d, and the pureft, that could be made for this 
pur pole, being thefe Six Salts, fc. of Rofemary, Garden Scurvygrafs, 

Blacky 
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Blacf Thorn, Common Wormwood, Afh^ and Tartar. All which diffol- 
ved feverally in fair water, I expofed in a Chamber window, and 
not in Winter, as before, but in the heat of Summer, ft. on the 19 of 
fuly, to evaporate of themfelves. 

4. $. The Effeft was, That the third day after their being ex- 
pofed, the Effential Cryfials began to fhoot in three of the Solutions, 

fc. in that of Rofemary, of Garden Scnrvygrafs, and of Blacf Thorn. 

On the fouth day, in that of Wormwood. On the fifth day, in that of 
Ap. In that of Tartar, not at all. 

5. §. Thefe Ejjential Cryftals began, in all, to fhoot at the top, and 
then to fall to the bottome 3 as in the Experiment before. But as there 
was very little of the white Sedement before mentioned, that preceded 5 - 
So no Scum or Cremor at all. Which although a more perfect Calcina¬ 
tion, it feems, did here almoft prevent 3 yet did not in the lead deftroy 
the aforefaid Effential Salt, but rather make way for its more fpeedy and 
copious Production: exhibiting likewife adiftmCclSpecies in feveral of 
the Solutions. 

6. $. For firft, the Cryfials of Rofemary (the largeft of them ) 
were about the bignefs of a Rice-Corn. In Figure almoft like a Tip-Cat, 

which Boys play with, fplit down the midle. Each Tip being cut into q „ 
5 fides all ending in a poynt: the midle part divided into 7, all drawn * ^ 
by parallel Lines 3 the topmoft with the lowermoft but one, on each 
fide, beeing three exadt Squares. 

7. $. The Cryfials of Blacf Thorn are mold of them poynted with 
juft fix fides of Equal Meafure: very like to the fhooting of true 
Cryfial it felf. From the topmoft of which fix Sides, a Line being drawn Tab. 83. 
out, runs parallel to a broad Bafe, whereon each Cryfial ftands. So 
that they are in fome fort of a Rhomboid Figure. 

8. §. The Cryfials of Scnrvygrafs have alfo a very elegant and regu¬ 
lar Figure, which is in a manner compounded of the two former now 
deferibed. But they are nothing near fo bigg, the largeft of them, 
being no biger than a Grain of that which we call Pearl Barley. 

9. p. The Cryfials of Wormwood have alfo very many of them a 
regular Figure 3 but quite different from that of the Crystals before 
mentioned 3 each Cryfial being a little Cylinder, faving that it is con- 
ftantly fomewhat fmaller at one end,than the other: as it were one half jap p , 
of a Rowling-pin. And not evenly Circular, but cut out by Six Sides * ^ 
of equal Meafure: almoft as in the Cryfial of Nitre. So that contrary to 
what is feen in the forementioned Cryfials, the ends of thefe of 
Wormwood are not poynted, but flat 5 and cut at Right Angles with 
the Sides. 

10. §. The Cryfials of A[h, though by their properties they appear 
likewife to be Effential 3 yet are nothing near fo regularly figur’d, as 
all the forementioned. 

11. 5^. The Colour alfo of the faid Cryfials is fomewhat different: 
Thofe of Afl) being of a brown tranfparency, almoft like thofe of Firne. 

Thofe of Wormwood being alfo brownifh, but paler. Thofe of Rofe¬ 
mary and Scnrvygrafs having fome little TinCture, yet very clear. But 
thofe of Blacf Thorn without the lead TinCture^ and as clear as Crystal 

it felf 

R r §. 12, 
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Tab. 83. 

Tab. 83. 

Tab. 83. 

Tab. 83. 

12 None of thefe Ejfential Cryftals have any hot fiery Tafte, but 
are very wild, and fenfibly Bitter 3 efpecially, about the Root of the 
Tongue : as is alfo obfervable of fome Plants hereafter mentioned, in 
fpeaking of the different Tajles of Plants. 

13. §. Oyl of Vitriol droped upon thefe Cryftals doth not affect 
them* in theleaft: yet droped into the feveral Solutions out of which 
the Cryftals are produced, immediately caufeth a great Ejfervefcence. 

14. Of the Solutions above named, that, of Salt of Tartar was 
the 6th* Whereof it is remarquable, That having waited feveral 
Months together, I could not obferve the leaft Ejfential Salt to be 
therein produced in all that time. Whether there be any other Vege¬ 

table Salts, befides this of Tartar, which will not yield the Ejfential 

above defcribed, I have not yet experimented. 
15. §. In the mean time, from the Tremifes it is very probable, 

that moft of them afford more or fewer of the faid Cryjlals. In regard 
they are Plants of ar very different kind, which I made tryalupon: 
as Garden Scurvygrafs, very Hot 3 Rofemary, very Aromatick. . Worm¬ 

wood very Bitter 3 Blacftlhorne, Aftringent and Sower. And it is alfo 
plain, That the faid Ejfential Salts contained in the Lixivial, are not 
altogether one and the fame, but of divers Sorts. 

16. f. ABOUT 7 or 8 days after the Ejfential Cryftals were produ¬ 
ced 3 the Marine Salt did alfo begin to (hoot 3 firft in Rofemary 3 quickly 
after, in Scurvygrafs 3 Next, in BlackJThorn and Wormwood, fc. after 
the fpace of a week or 10 days more. And in all of them with lome 

difference of Size and Figure. 
17. 55. The plaineft of all, was that produced out of the Salt of 

Black. Thorn, confifting for the moft part of very finall Cryftals, not 
above the 15th of an Inch fquare, as alfo thin, fhaped like a DuchTile 

ufed for Chimnies. Many others were very thick, and near to a 
Cube. Moft of which were a little hollowed in the midle, like a grind¬ 
ing Marble or Salt-Celler 3 and the hollow bounded by 4 plain and 
equal Sides, all defending a little towards the Centre 3 and meafured 
by tw7o crofs Lines, which ftaid upon the four Angles of the Square y 

and fo cut one the other at Right Angles. Both which Properties 

are likewife ufually fen in the Cryjlals of Common Salt. 
18. $. In Wormwood, many of thefe Cryftals, befides the plain 

ones, were figur’d crofsways like a Dagger-Hilt. Which was fome- 
times naked, and fometimes inclofed in a fquare andalmoft Cubical Box. 

Many others were figur’d into Sprigs made up of four chief Branches 

ftanding crofs wife, and thofe fubbranche'dj and all the Branches made 
up of little fquare Cry flats, cluftered together in that Figure. The 
Sprigy Figure of thefe Cryftals is not accidental, but hath conftantly 
come after they hadbeen three times diffolved, and the Solution expo- 

fed to evaporate. 
19. #. The Marine Salt of Rofemary hath alfo fome variety. For 

befides the plain ones above defcribed, there are fome thick Squares, 
<vhich have alfo a fquare hollow defending by five, fix, or feven nar¬ 
row fteps, towards the Centre 3 being in Figure, faving thefe Steps, 

fomewhat like the Hoper in a Mill. 
20. Upon a fecond Solution of the fame Salt, there fhoots an¬ 

other fort of fquare3 which is not plain on the edges, as the above- 
named, but fcalloped or florid all round about, not unlike the Leaves 

(nmp Plants. OT * 
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21. $. The Cryjlals of Marine Salt of Scruvygraft are fomewhat 
like to thofe of Rofemary now defcribed. 

2 2. As for the Lixivial Salts of AJh and Tartar, though in a 
Month or Five Weeks Space, they yield fome Cryftals of very clear 
Salt: yet of Marine Salt neither of them yieldeth the leaft particle. 
So that of thefe Six Lixivial Salts, fc. of Rofemary, Scurvygrajs, Blacky 

Thorn, Wormwood, Jjh and Tartar, all, but that of Tartar, yielded an 
Ejfential Salt. And all, but thole of AJh and Tartar, yielded a Ma¬ 

rine■, fuch as is above defcribed. All which both Ejfential and 
Marine, together with their Models, made of white Alabajlre, I have 
here ready to be feen. 

23. §. Of thofe that yield thefe or either of them, it is 
further to be noted, That there is a confiderable difference in the 
Proportion or Quantities which they yield. The Rofemary yields ftore 
both of Ejfential and Marine, but more Ejfential. Wormwood and Scur- 

vygrafs more Marine. Blacf Thorn lefs of Either. The AJh no 
Marine, and the Tartar neither the Ejfential nor Marine, as hath 
been faid. 

24. §. From what hath been faid, I deduce only at prefent thefe 
Three Corallaie. Firji, That a Lixivial Salt, is not only a compoun¬ 
ded Body fc. ofSalt, Sulphur, Aer and Earth 5 but even a Compounded 
Salt, containing both a Vegetable Nitre, and a true Sea Salt. 

25. §. Secondly, That the Expofwg of Bodies, in the manner 
above fhewed, may juftly be accounted one Part of Chymijlry hitherto 
Deficient, and much farther to be improved for the Difcovery of the Na¬ 

ture of Bodies. For as Nature chiefly compoundeth Bodies by Digefting 

them, and fo either‘fhutting out or keeping in the Aer: So fhe Dif 

Jolveth them by Expofing, and fo neither fhutting in the Aer, nor keep¬ 
ing it out, but leaving it free to come and go3 and thereby to bring, 
and carry off whatfoever is neceflary for the Separation or Solution of 
Bodies. For the Sea it felf (to confine the fimilitude to our prefent cafeJ 
is but as a Great Pan, wherein all kinds of bodies being long expofed, 
are throughly refolved, ultimately yielding from the reft of their vi- 
fible Principles, that which we call Sea Salt. 

2 6. Laflly, if by Expofwg and Dijfolving we can make oneSatlj 
then by Compounding and Digefiing we may make another, yea any 
other Salt 3 either a Fixed of a Volatile,or a Volatile of a Fixed. That 
is to fay,a Volatile Salt may be fo feparated from other Bodies, as to be¬ 
come Fixed 5 or a Fixed Salt may be fb mixed with other Bodies as to 
become Volatile. For that any Salt fhould of it felf become Fixed or 
Volatile, is a Fixion not grounded upon Experiment. 

27. As for the Virtue of the Ejfential Salts above defcribed, I 
believe they will be found upon tryal, not contemptible in fome 
Cafes. For which amongft other reafons, I have been the more punctual 

R r 2 in 
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in relating the manner of their Generation 3 that others alfo may have 

the opportunity of making proof hereof. 

q8. §. When I made the Experiments for this and the foregoing 
Difcourfe, not having fo good conveniency at home for making the 
Salts I ufed: I procured them all (except that of Firne, which I made 
mv (Hf ) to be purpofely prepared by Mr. John Blackstone a London 
Apothecary, who affured me of his great care herein 3 and particularly, 
that he added no Nrtre to whiten any of the Salts with, as is common¬ 

ly done for that of Tartar. 

I do declare, That all the Lixivia/ Salts 
mentioned in this and the foregoing Difcourfe 
except that of Firne, were faithfully prepa¬ 
red by me 

John Blackstone. 

A 
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A 

DISCOURSE 
O F T H E 

COLOURS 
O F 

PLANTS. 
Read before the Royal Society, SViaj 3. 1677. 

CHAP. I. 

Of the C 0 LOV RS of Plants in their Natural 
Eftate. 

AV ING formerly made fome Obfernations ofl^ea^m2j. 

the Colours of Plants 5 I (hall now crave leave to and < 
add fome more to them of the like Nature. None R p J 
of which, nor any of the Concluftons thence dedu- ^ 
ced, will* if duly confidered, appear contrary to 
the Hypothecs and Experiments of Mr. Boyle, Mr. 
Des Cartes, Mr. Hook^, Mr. Newton, or any other, 
concerning Colours. As not having refped to 

the Colours of all Bodies in general. Nor to the Body of Colour, 
which is Light} Nor to the formal notion of Colours (ad extra ) as the 
Rays of Light are moved or mixed : But to thole Materials, which are 
principally neceflary to their Produff ion in Plants. Concerning which, 
the prefent Difcourfe (hall be reduced to tbefe Three general Heads, 

foil * 
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2. §. Fir/?, Of thofe fcveral Colours, which appear in Plants in their 

Natural Ejlate. 

3. Secondly, As they appear upon the Jnfufion of Plants into 
feveral Sorts of Liquors. 

4. (j. Thirdly, As upon the Mixture of thofe Infusions, or of any 
one of them with fome other Liquor, or other Body. 

5. §. As they appear in the Plants themfelves, it may be obferved 
in the firft place, That there is a far lefs variety in the Colours of Roots, 

than of the other Parts; the Parenchyma being, within the Skin, ufu- 
ally White, fometimes Yelloiv, rarely Red. The Caufe hereof being, 
for that they are kept, by the Earth, from a free and open Aer $ which 
concnrreth with the Juyces of the feveral Parts, to the Produ&ion of 
their feveral Colours. And therefore the upper parts of Roots, when 
they happen to ftand naked above the Ground, are often deyed with 
feveral Colours : fo the tops of Sorrel Roots will turn Red,thofe of Mul¬ 

len, Turneys and Radijhes, will turn purple, and many others green. 

Whereas thole parts of the fame Roots which lie more under Ground, 
are commonly White. 

6. $. As Roots are mofk commonly White 5 fb the Leaves, Green„ 
Which Colour is fo proper to them, that many Leaves, as thofe of Sage, 

the young Sprouts of St. Johns-wort, and others, which are Redijh 

when in the Bud •, upon their full Growth, acquire a perfeft Green. 

7. §. The Caufe of this Colour, is the aBion of the Aer, both from 
within, and from without the Plant, upon the jjuyces thereof, where¬ 
by it ftrikes them into that Colour. 

8. §. By the Aer from without, I mean that which furrounds the 
Body of the Plant: which is the Caule of its Greenefs, not meerly as 
it is contiguous to it, but as it penetrates through the Pores of the 
Shqn, thereinto 5 and fo mixing with the juyces thereof, plainly deys 
or ftrikes them into a Green. 

9. §. By the Aer from within, I mean, that which entring, toge¬ 
ther with the Aliment, at the Root, thence afcends by the Aer-VeJJels, 
into the Trunks and Leaves, and is there transfufed into all the feveral 
Juyces,thereby likewife concurring to their Verdure. Whence it is, that 
the Parts of Plants which lie under Water, are Green,as well as thofe 
which ftand above it 5 becaufe, though the ambient Aer, conteined in 
the Water be but little, yet the want of it is compenfated, by that 
which afcends from the Root. 

10. §. And therefore it is obfervable, that the stalky of Marjh- 

Mallow, and fome other Plants, being cut tranfverfly, though the 
Parenchyma in the Barque be white, yet the Sap-Vejfels which lie within 
that Parenchyma, are as Green as the skin it felf, fcil. becaufe they 
ftand clofe to the Aer-VeJJels. The Parenchyma, I fay, which is inter¬ 
cepted from the Aer, without, by the skin', and from the Aer within, 
by the Sap-Vejfels, is white : but the skin, which is expofed to the Aer 

without, and the Sap-Vejs'els which are next neighbours to that with¬ 
in, are both equally Green. So likewife if a. Carrot be plucked up, and 
fuffered to lie fometime in the open Aer 5 that part which ftandeth in 
and near the Centre, amongft the Aer-VeJJels, will become Green as well 
as the skin, all the other Parts continuing of a Redifi Yellow, as before. 
The Aer therefore, both from without, and from within the Plant, to¬ 
gether with the Juyces of the Plant, are all the concurrent Caufes of its 
Verdure. T r x 



Led. V. 271 

I r. 5^. BUT how doth the Aer concur to the Greenefs of Plants <? 
I anfwer 5 Not as it is meerly either cold or dry, or moifl, nor yet qua- 
tenus Aer5 but as it is a mixed, and particularly, a Saline Body: that 
is, as there is a confiderable quantity of Saline Parts mixed with* thole 
which are properly Cereal. It being plain from manifold Experience 5 
That the feveral kinds of Salts, are the grand Agents in the Variation of 
Colours. So that, to fpeak ftri&ly, although Sulphur be indeed the 
Female, or Materia fubftrata, of all Colours5 yet Salt is the Male or 
Prime Agent, by which the Sulphur is determined to the Production of 
one Colour, and not of another. 

12. If then it be the Aer mixed with the Juyces of a Plant, and 
the Salt of the Aer, that makes it Green $ It may further be asked, what 
kind of Salt > But this is more hard to judge of Yet it feemeth,that 
it is not an Acid, but a Subalkaline Salt 5 or at leaft fome Salt which 
is different from a fimple Acid, and hath an Affinity with Alkalies. 

13. One reafon why I fo judge, is, Becaufe that although all 
Plants yield an Alkflly, or other Salt different from an Acid, and fome 
in good quantity 5 yet in moft Plants, the Pr£dominant Principle is 
an Acid. So that the Supply of an Acid Principle from the Aer, for 
the Production of a Green Colour, as it would be fuperfluous 5 So alfo 
ineffectual: a different Principle being requifite to the (hiking of this, 
together with the Sulphur, into a Green Colour. 

14. 5(. I fuppofe therefore, That not only Green, but all the£<?- 
lours of Plants, are a kind of Precipitate, refolting from the concur¬ 
rence of the Saline Parts of the Aer, with the Saline and Sulphurious 
Parts of the Plants and that the Subalkaline, or other like Saline Part 

of the Aer, is concurrent with the Acid and Sulphurious Parts of Plants, 

for the Production of their Verdure5 that is, as they ftrike altogether 
into a Green Precipitate. Which alfo feemeth to be confirmed by di¬ 
vers Experiments hereafter mentioned. 

15. THE Colours of Flowers are various 5 differing therein not 
only from the Leaf, but one from another. Yet all feem to depend 
upon the general Caufes aforefaid. And therefore the Colours of Flowers, 

as well as of Leaves, to refult not folely from the Contents of the Plant, 

but from the concurrence likewife of the ambient Aer. Hence it is, 
that as they gradually open, and are expofed to the Aer,they ftill either 
acquire, or change their Colour: no Flower having its proper Colour in 
the Bud, ('though it be then perfectly formed) but only when it is 
expanded. So the Purple Flower of Stocl^July Flowers, while they 
are in the Bud, are white, or pale. So Batchelors Buttons, Blew Bot¬ 

tle, Poppy, Red Daifics, and many others, though of divers Colours 

when blown, yet are all white in the Bud. And many Flowers do 
thus change their Colours thrice fucceflively^ as the youngeft Buds of 
Ladys• Lookinglafs, Buglojs and the like, are all white, the larger Buds 
are purple or murrey, and the open Flowers, blew : according as they 
come ftill neerer, and are longer expofed, to the Aer. 

16. #. But if the Colour of the Flower dependeth on the ambient 

Aer j it may be asked: How it comes to pafs then, that this Colour is 
various, and not one, and that one, a Green? that is to fay that all 
Flowers are not Green, as well as the Leaves ? In anfwer to this Three 
things are to be premifed. 

r 



Led. V, 272 The Colours 

j;. f. Firfly What was {aid before, is to be remembred, that here 
the Aer is not a folitary, but concurrent Caufe. So that befides the 
Efficacy of this, we are to confider that of the feveral parts of the Plant, 
by which the Contents both Aereal and Liquid are fupplied to the 

IoTPtf* *\ 

18. §. Secondly, That in the Lymphecduffs of a Plant, Sulphur is 
the predominant Principle, and much more abounding than in any other 
part of a Plant, as alfo hath been formerly (hewed. 
J 19. Thirdly,That it appears,according to what we have obferved 
in the Anatomy of the Flower, That the quantity of Lymphaduffs with 
refnett to the Aer-Vejfels is greater in the Florver than in the Leaf. 

20. i* ft femeth therefore, that the Aer-VeJJels, and therefore the 
Aer, being predominant in the Leaf3 Green, is therein alfo the predo- 
dominant Colour. I Gy predominant, becaufe there are other Colours 
lye vailed under the Green, even in the Leafe, as will hereafter appear 
more manifeft. 

21. §. On the contrary, the Lymph*duffs, and therefore the Sul¬ 
phur,'being more, and the Aer-VeJJels and therefore the Aer, lefs, in 
the Flower than in the Leafs the ambient Aer alone is not able to con¬ 
trol the Sulphur fo far, but that it generally carrys the greateft port 
in the Production of the Colour. Yet in different degrees 5 For if 
the proportion betwixt the Lymph*duffs and the Aer-VeJJels be more 
equal, the Flower is either White or elCe Yellow, which latter Colour is 
the next of kin to a Green. If the Sulphur be fomewhat predominant, 
the Flower will (hew it felf Red at firft^ but the ambient Aer hath fo 
much power upon it, as gradually to turn the Red into a Blew. But 
if the Sulphur be much predominant, then the Acid of the ambient Aer 
will heighten it to a fixed Red. 

22. Hence it is, that Fellows and Greens are lefs alterable, upon 
the drying of Plants than other Colours 3 fc. Becaufe the Aer being pre¬ 
dominant in their Production, they are the lefs lyable to fuffer from it 
afterwards. Whereas Reds and Purples, in the Production whereof 
Sulphur is predominant, are very changeable. So the Red Flowers of 
Lyftmachia, upon drying, turn Purple, and the young purple Flowers of 
glofi turn Blew. So likewife the Purple of Bilberries, and the Crimfon 
of baked Damafcens, both turn Blew. For being gathered, and fo wan¬ 
ting a continued fupply of frelh Sulphur, to bear up the Colour againft 
the force of the Aer 3 it (hikes it down at laft from Red to Purple or 
Blew. I conclude therefore, that one Principal Caufe of the Variety of 
Colours in the Flower, is the over proportion of the Lympheduffs to 
the Aer-Vejfels, and therefore the dominion of the Sulphur over the 
Aer, therein. 

2 5. y. If it be objected, that the Aer doth not deepen, but (lighten 
the Colour of the Blood: I anfwer, Firft, That 1 am not now (peaking 
of Animal, but of Vegetable Bodies 3 the fame Aer which (lightens the Co¬ 
lour of Blood one way, may deepen that of a Flower, another: nay and 
may highten that of lome Flowers too, fome other way. 

24. §. And therefore, Secondly, it is to be confidered, That as 
there is not one only, but divers Saline Principles in the Aer 3 fo are 
there alfo in the feveral Parts of one Plant 3 as in the Root, of one fort 5 
in the Leavs, of another 3 in the Flower, of another 3 and fo in the 
other Parts. For fince the Figuration of the Parts of a Plant dependeth 

chiefly 
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chiefly upon the Saline Principles : and that the Flower hath a diffe¬ 
rent Figure from that of the Leaf: it follows, that there is fome Saline 

Principle in the one, which is not in the other, efpecially,all in fitch 
Flowers,whofe Figures are cut out by a greater Variety and Complication 

of Lines. The Leavs therefore, though variOufly fhaped, yet agreeing 
fo far in one common Figure, as ufualy to be fiat 3 it therefore feemeth 
plain, that there is a Saline Principle in them all, fo far one, as to be the 
chief Caufe of that common Figure: and in concurrence with the ambi¬ 

ent Acr, to be likewife the chief Caufe of one common Colour, fc. a Green. 

25. jf. Whereas the Figure of the Flowers, and therefore their 
Saline Principle, being more various, and commonly diftinft from that 
of the Leaf ^ it will eafily concur with as a great Variety of Salts in 
the Acr, whether Acid, Alkaline, Nitrous, ZJrinous, Armoniacal, or 
any other therein exiftent, to the Precipitation of the Sulphur into 
the like Variety of Colours. Thus far of the Colours of Plants as they 
appear in their Natural Efiate. 

CHAR II. 

Of the C 0 LOV RS of Plants by Infuflon. 

I E next general Lnqttiry, propofed to be made, was 
this. After what manner the Colours of Plants fhew 
themfelves, upon their infuflon into Liquors. The Li¬ 

quors I made ufe of for this purpofe, were three, fc. 
Oyl of Olives, Water, and Spirit of Wine. The Water I 
ufed was from the Thames, becaufe I could not 
procure any clear Rain Water, and had not leafure 

at prefent to diftill any. But next to this, that yields as little Salt,as any. 
2. As for Oyl, it is known, that moft Plants either by CoCtion 

or long Infuflon, will give it their Green Colour. I have likewife tryed 
fome Fellows, and find they will do indifferently well $ as Saffron, 
which, by Infuflon in Oyl, gives it a light golden Tin&ure. 

3- Divers AromaticC Plants , as Mint, Majorane, &c. being 
dryed and infufed in Oyl give it a double Tindture, both green and yel¬ 

low 5 one drop of the Oyl (hewing greeny but a good quantity of it 
held up againft a candle looketh redifis or of a deep yellow. 

4. §. But there is no Vegetable yet known which gives a true Red to 
Oyl, except Alkanet Root: with which, fome colouring either common 
or other Oyl, vend it under the name of the Red Oyl of Scorpions. 

5. §. Thefe things confirm what we have faid concerning the Can- 

fes of Colours in the Leavs and Flowers of Plants, upon this twofold 
Confederation. First, that Oyl is the moft proper Menstruum of Sul¬ 

phur. Secondly, that Oyls have a greater congruity with Acids than 
with Alkalies j as I have formerly {hewed. 

S f 6. $. 

Difcourfe 
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6. §. I fay therefore, that in Slews, Purples and efpecially Reds, 

the predominant Principles being Sulphur and Acid, the Oyl either ab- 
ftrads the Sulphur of it felf, or at leaft, unlocks it from the Acid Parts 5 
whereby both of them are beftowed feperately to their like parts in 
the OyF upon which their difunion the Colour vanifhes: that de¬ 
pending, not upon either of them alone, which of themfelyes are Co¬ 
lourless, but upon both united together. 

7. On the contrary, a Green Colour not depending on a pre¬ 

dominant Acid, but an Alkaly, or forne Saline Principle different from an 
Acid'-, this will not fo ealiely be imbibed feparately,into the Pores of the 
Oyl, but only by mediation of their Sulphur. So that being both imbi¬ 
bed without any difunion, they ftill retein the fame green Colour they 
had before in the Plant. 

8. §. Hence alfo it is, that red Rofes being dryedand infufed fome 
time in Oyl of Anije Seeds, a more potent Menflruum than Common Oylj 

they wholly lofe their own Colour, and turn whiter the Oyl remain¬ 
ing Limpid, as at the firft. That is the Sulphur or that part of it on 
which cheifly the Red depended, is abforbed feparately by the Oyl, and 
fo the Colour vanifhes. 

9. A SECOND Menflruum I made ufe o£ was Water. And Firfi, 

Alkanet Root, which immediately tinctures Oyl with a deeper Red, 
will not colour Water in the leaft. 

10. j*. Next it is obfervable, That Water will take all the Colours 

of Plants in Infufion except a Green. So that as no Plant will by In- 

fufion give a perfect Blew to Oyl j fo their is none, that I know of, 
which, by Infufion will give a perfed Green to Water. 

11. §. But although the Green Leavs will not give their vifible 
Colour, by Infufion in Water $ yet they will give moft other Colour/, as 
well as the Flowers themfelves. So the Green Leavs of Cinquefoyl, 

give a Tincture no higher than to refemble RheniJh Wine 5 thofe of 
HyJJop, Canary 5 of Strawberrey, Malaga * of Mint, Mufcadine $ of 
Wood-Sorrel, Water and fome drops of Claret, of Blood-wort, Water 

and a dafli of Claret 5 and thofe of Bawm make a Tintture near as red 

as ordinary Claret alone. All Aromatic^ hot Plants, give ayellow-red 
Tintture, or colorem ex luteo rubrum. All Plants with a yellow Flower 

give either a pa\e citrine or yellowifh Tintture $ and the like. Yet all 
give not their Tintture in the fame fpace of time 5 fome requiring a 
fortnight, others a week, others five, three or two days, and fome 
but one, or half a day. From hence it appears, that the Colours of 
moft Flowers are begun in the Leavs 5 only Green being therein the 
predominant Colour, as a veil fpred over them, conceils all the reft. 
But palling on into the Flower, where the Aer-Veffels, as is aforefaid, 
are under the dominion of the Lymph<eduttss they fhew themfelves 
diftindly. 

12. A THIRD and the laft Menflruuml made ufe of, was Spirit 
of Hive. And here it is to be remarquedj That a9 Oyl rarely takes a 
Red, there being but one known Infiance of it $ nor Water, a Green: 

So neither Spirit of Wine, a Blew. I have tryed with feveral blew 

Flowers, as of Larh^heef Fiolet, Mallows, Burr age, and others, where¬ 
of it will not take the leaft Tintture. 

Again though no Blew Flowers, that I know of, will give a 
Blew Tincture to Spirit of Wine : yet having been for lome days infufed 

in 
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in the faid spirit, and the Spirit (fill remaining in a manner Limpid, 
and void of the leaft Ray of Blew5 if you drop into it a little Spirit 
of Sulphur, it is fomewhat fnrprizing to fee, that it immediately (hikes 
it into a full Red, as if it had been Blew before: and fo, if you drop 
Spirit of Sal Armoniac or other Alkaly upon it, it prefently (hikes it 
Green. Which further confirms what have been before faid of the Can- 
fes of Vegetable Colours. 

14. §. It is alfo obfervable, That the Green Leaves of Bawm, which 
give a Mufcadine Red, with fome Rays of Claret, to Water,gives a pure 
and perfedt Green to Spirit of Wine : and is the only Plant of all 
that I have yet tryed, which doth the like. 

15. §. It is like wife to be noted, That both Yellow and Red F lower,t 
give a ftronger and fuller Tintfure to Water, than to Spirit of Winej 
as in the Tin&ures of Cowjlip, Poppys, Clove-Jvly-Flowers and Rofes, 
made both in Water and Spirit of Wine, and compared together, is 
eafily feen. So that for Tin&ures made with Flowers,whether for Me- 
dicines,or other purpofes, Water, with refpedt to the Colour, is the better 
Menjlruum. I (ay for Tin&ures made with Flowers j for there are 
(bme other Parts, efpecially Gumms, as Gamboja, Myrrh and Aloes 
which give their TinUures full and clear, only to Spirit of Wine. Some 
of which are ufed by Leather-Gildeirs, and others, for the wafhing over 
of Silver, (o as to give it the Colour of Gold. Thus far of the Colours 
of Plants as they appear upon Infufion. 

CHAP. III. 

Of the CO LOV RS of Plants -produced by their Mixture 
with other Bodies. 

H E laft general Enquiry propofed to be made3 
was this, After what manner they would exhi- 
bite themfelves upon the Mixture of thole Infu¬ 
fion s, or of any one of them with fome other 
Liquor. 

2. A ftrong Infufion, or the Juyce of the 
Leavs of Rofe-Tree, RaJJjs, Strawberry, Cynque- 
foyle, Goosberry, Primrofe, Jerufalem Cowjlip, 
Bearfeare, Bearsfoot, Peony, Bifiort, Lawrel, 

Goats-beard, droped upon Steel, make a Purple Tin&ure. But that of 
Fine Leaves (carce maketh any Tin&ure at all. So that there is (bme- 
thing elfe befides Sowcrnefs concurring to the Purple upon Steel. 

3. §. Saccharum Saturni droped on a Tincfure of Red Rofes, turn- 
eth it to a faint pale Green. 

4. $. Salt of Tartar droped upon the fame Tintfure, turneth it to 
a deeper Green. 

S fa 6. 
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5. $. Spirit of Harts Horn droped upon a Tin&nre of the Flower 
of Lurched and Borage turn them to a verdegreefe Green. 

6. Spirit of Harts Horn droped on moft green Leavs doth not 
change them at all. The like Effefts have Aq. Calcis, and Spirit of 
S. Armoniac. 

7. Thefe Experiments feemto confirm, That it is fome Alkaline 
or other like Salt in the Aer, which is predominant in the production 
of Green in the Leavs of Plants. 

8. $. Salt of Tartar droped on the white Flowers of Daijy, change 
eth them into a light Green. Which as it further confirms the aforefaid 
Portion 5 fo likewife argues, That Whitenefs in Flowers, is not always 
from the defed ofTintfure: but that there may be White, as well as 
Tel low. Green, Red or BlewTinUures. 

9. §. Spirit of droped on the green Leavs of Adonis Flower, 
Everlasting Peafe, and Holy Oak, turns them all Tellow. 

10. §. Spirit of Sulphur on a Tintture of Saffron changeth it not. 
11. §. Spirit of Sulphur on the Tellow Flower of Crowfoot alters 

them not. Neither are they changed by the Affitfion of Alkalies. 
12. So that it feemeth, that in all Tel/ows, the Sulphureous Acid 

and Alkaline Parts are all more equal. 
13. Spirit of Sulphur on a Tintfure of Violets turns it from Blew 

to a true Lacke, or midle Crimfon. 
14. §. Spirit of Sulphur upon a Tintfure of Clove-July-F lowers makes 

a bright blood Red. Into the like Colour, it hightens a Tintfure of Red 

Rofes. 
15. So that as Alkalys, or other Analogous Salts, are predomi¬ 

nant in Greens, fo Acids in Reds, efpecially in the brighter Reds, in 
the Leavs and Flowers of Plants. Hence it is, that Spirit of Nitre 
droped upon the Blew Flower of Ladies Lookjng-Glaji, Larkspur, Bo¬ 
rage, turns them all Red, fc. into the Red of Common Lychnis. But 
(which is particularly to be noted) being droped on the (aid Red 
Flowers of Lychnis, alters them little or nothing: becaufe, that very 
Colour is therein produced by a copious admixture of the like Prin¬ 

ciple. 
16. $. The Summ therefore of what hath now been faid, of the 

Caufes of Vegetable Colours, is this: That while their Sulphur and Saline 
Principles, only fwim together, and are not as yet united into one Pre¬ 
cipitate, no Colour refults from them, but the Contents are rather 
Limpid ‘j as ufually in the Root, and many other Parenchymous 

Parts. 
17. $. When they are united, and the Alkaline axe predominant, 

they produce a Green. 
18. $. When the Sulphur and the Alkaline axe more equal, they 

produce a Tauny. 
19. §. When the Sulphur, Acid and Alkaline, there a Tellow. 
20. $. When the Sulphur predominant, and the Acid and Alkaline 

equal, there a Blew. 
21. $. When the Sulphur and Acid are predominant to the Alkaline, 

then a Turple. 
22. When the Sulphur predominant to the Alkaline and the Acid 

to them both, a Scarlet, 
23. 
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23. §. Lajily, When the Acid predominant to the Alkaline, and the 
Sulphur to them both, a Blood-Red: which is the higheft and molt 
Sulphurious Colour in Nature. 

24. $. From the Premifes, divers Rules do alfo refuJt for the ma¬ 
king of TinCtures, either for Medicines, or for any other purpofer. 

25. I fhall only add one or two Notes. As firft, that of all 
Colours, Tellows are the moft fixed and unfading. As for inftance, if 
you drop either a Solution of Tartar, or of Spirit of Sulphur upon a 
Tinfture of the Yellow Flowers of Crowfoot, of Adonis, or of Saffron, 
neither of them will alter their Colour. Which (hewes the ftrength 
of moft Tellows, to refill: all manner of impreflions from the Aer. 

26. $. Again, that the ufe of Salts, is not only to highten or 
deepen Colours, but alfo to fix and make them permanent. As for In¬ 
ftance, The Tintfure of Clove ffuly-F lowers, made either with Water 
or Spirit of Wtne being expofed to the Aer, will often turn into a 
Blackijh Purple. But the addition of a few drops of Spirit of Sulphur, 
doth not only highten the Colour, but renders it ftable and permanent. 

27. $. Likewife, of Salts themfelves there is choice to be made. 
For there are fome, which although they fix the Colour, yet, will a 
little give, as we lay, and not hold throughly dry, as moft Lixivial 
Salts, and Stillations Acids. But there are fome Salts, which will 
not give in the leaft, as Alum , that in Lime-Water and fome others, 
which latter, is fo far from being moyftened, that it is rather petrified 
by the Aer. For which reafon I take it to be one of the beft Liquors 
for a ftable and permanent Green, and fome other Colours. 

28. $. Amongft all Water-Colours, the rareft, and moft difficult 
to make clear bright and permanent, is a Blew. There are many Flow¬ 
ers of an excellent Blew, as thole of Buglofs, Lark:heeland others j but 
they eafily fade. And there are very, few Flowers that will ftrike in¬ 
to a Blew by any Liquor 3 being almoft all changeable into Green, 
Purple or Red. Yet fome few there are, in which this Colour may be 
produced. As for inftance, the Flower of Lathyrus or Parfeverlajling , 
which upon the affufion of Spirit of Harts-Horn is changed from a 
Peach, to as pure a Blew, as the beft Ultramarine : that which hitherto 
is, 1 think, wanting in Water Colours. Spirit of Harts Horn was the 
Liquor I ufed $ but I queftion not, but that other Alkalies, and par¬ 
ticularly Lime-Water, will have the like Effeft, and fo render it the 
more ftable. 

29. £. From what hath been faid, we may likewile be confirmed 
in the ufo of the already known Rules, and diretfted unto others yet 
unknown, in order to the variation of the Colours of Flowers in their 
Growth. The effetting of this, by putting the Colour defired in the 
Flower, into the Body or Root of the Plant, is vainly talked of by 
fome: being fuch a piece of cunning, as for the obteining a painted 
face, to eat good ftore of white and Red Lead. 

30. The beft known Rules are thele Two 5 Firft, that the 
Seed be ufed above any other part, if the variation of the Colour be in¬ 
tended. One reafon whereof is, becaule that part being but very fmalJ, 
the Tinctures of the Soyl will have the greater over proportion to thole 
of the Seed. Belides, the tender and Virgin Seed, being committed to 
the Soyl, will more eafily take any peculiar Tintfnre from it, then an 

other 
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other Part, which is not fo fufceptive, and hath been tinftur’d already. 
All the ftrange varieties in Carnations, Tulips, and other Flowers are 
made this way. 

31. $. The other Rule is. To change the Soy’, or frequently to 
tranfplant from one Bed to another. By which means, the Plant, is as 
it were, fuperimprcgnated with feveral TinBures , which are prolifick 
of feveral Colours 5 which way is taken for Roots and Slips. 

32. §. The consideration whereof, and of the foregoing Experi¬ 
ments, may dire<fcus not only in changing the Bed, but alfo in com¬ 
pounding the Soy!, as by mixing fuch and fuch Salts, or Bodies impreg¬ 
nated with fuch Salts, I fay by mixing thefe Bodies in fuch a propor¬ 
tion, with the Soyl, as although they have no Colour in themfelves, yet 
may be effedual to produce a great variety of Colours in the Plants they 
nourilh 5 fupplying the Plants with fuch TinUures, as (hall concur 
with the Aer, to ftrike or precipitate their Sulphur into fo many feve¬ 
ral Colours, after the manner above explicated : and fo to bring even 
Natures Art of Painting, in a great part, into our own power. 
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DISCO URSE 
OF THE 

DIVERSITIES and CAUSES 

O F 

s 
CHIEFL Y IN 

PLANTS 
Read before the Royal Society} March 25. 1675. 

CHAP. I. 

Of the fever a l Sorts of SIMPLE and COMP 0 V N-> 
DED Tafts 5 and the DEGREES of both. 

HAVE formerly published forrte Notes, concern- n 
||j|| ing Tajls. Since then, I have made other Obferva- 

tions upon the lame Subject: and thefe have pro- rn Bduced further Thoughts. I will fumm up all in give- ° /q 

ing an account, Firft, of the Diverjities5 and then, °5 biC‘ 
of the C^w/cr of Tajls, chiefly in Plants. 

2. §. The Diverjities of Tajlr are Ho many, and 
fo confiderable j that it feemeth ftrange, to lee the matter treated of 
both by Philofophers and Phyjicians, with fo much fcantnefs and defeft. 
For the Subjett is not barren, but yieldeth much and pleafant Variety„ 
And doth alfo appear to be of great import unto Medicine. Befides, 
it is prepofterous to difeourfe of the Caufes of Tajls, before we have 
taken an account of their Diverjities 3 Whereof therefore l fhall in the 
firft place, exhibit the following Scheme, 

3* 

/ 
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o ^ T A S T S may be diftinguithed by thefe Three general ways. 
Fuii with'refpea to the Senfation it ft If. Secondly, with refpedt to 
its Duration and Term. Thirdly, with refped to its Subject. 

4. §. The Senfation it felf is differenced two ways, by its Species, 

and "by "its Degrees. With refpeift to the Species, Tafts are Simple, or 
'Compounded. " By Simple Tafts, I mean not fuch, as are never found in 
coniun&ion with other Tafts: but the Simple or Single Modes of Taft, 

although they are mixed with divers others in the fame Body. As for 
example, the Tafte of a Peppin, is Acidulds 3 of Rhubarb, A mar a firin¬ 

gs l and therefore Compounded in both. Yet in the Peppin, the' A* 

cid is’one Simple Tafte, and the Sweet another 5 and foin Rhubarb, the 
Bitter is one Simple Tafte, and the Aftringent is another. 

5 § Two faults have here been committed 5 the defective Enu¬ 

meration of Simple Taft> 5 and reckoning them indiftin&ly among fome 

others which are Compounded. 
6. SIMPLE Tafts, (of which, properly fo called, there 

are commonly reckoned but Six or Seven Sorts, ) are, at leaft Sixteen. 
Fift Bitter, as in Wormwood: to which,the contrary is Sweet,as in Sugar. 

Thirdly, Sower, as in Vinegar : to which, the contrary is Salt. Fifthly, 

Blot as in Cloves: whereto, the contrary is Cold. For we may as 
property fay, a Cold Tafte, as a Hot Tafte: there being fome Bodies, 
which do manifeftly imprefs the Senfte of Cold upon the Tongue, though 
nor by Touch. So doth Sal Prunella, although the Liquor wherein it 

is difiolved, be firft warmed. 
-r. Seventhly, Aromatick For it doth not more properly agree 

to an Odour, than a Tafte, to be Aromatic4 And that an Aromatick 

Tafte, is dinhina from an Hot, is dear 5 In that, there are many Bo¬ 

dies of a Hot Tafte,fome meanly and others vehemently Hot =, which yet 
are not in the leaft Aromatick•* as amongft others,is apparent in Euphor- 
bium. So that although an Aromatic^ Tafte be often conjoyned with 
Heat 5 yet it is not that Heat it felf, but another dinflind: Senfe. 

a. §. Eighthly, Naufcous or Malignant, contrary to the former. 
Such as is perceived, together with the Aftringent and Bitter in Rhu¬ 

barb • or with the Bitter, and Sweet, in Aloes. It may be called Malig¬ 

nant, becaufe diftaftful although mixed in a low degree with other 
Tails : whereas other Tafts will render one another grateful. 

q. <$. Again, Tafts may properly be faid, to be Soft or Hard. A 
Soft Tafte, is either Rapid, as in Watery Bodies, Whites of Eggs, Starch, 

Fine Boles, &c. Or Uncluous, as in Oyls, Fat &c. 
10. §. A Hard Tafte is Fourfold, fc. Penetrant, Stupifacient, 

ytftringent, Pungent. Contrary to a Vapid, are Penetrant and Stupi- 

h ITi c penctrant, is a kind of Tafte, which worketh it felf into the 

Tongue (as fome InJeBs into the Ski* ) without any Pungency } as in 

the Root and Leavs of Wild Cucumer.. 
12 § Stupifacient, as in the Root of Black Hellebore. Which be- 

ina chew’d, and for fometime reteined upon tht Tonguef after a few 
minutes it feemeth to be benum’d and affe&ed with a kind of Paraly¬ 

tic^ Stupor h or as when it hath been a little burnt with eating or fup- 

pirsg of any thing too hot. 
13. F Contrary to an VnUuotu Tafte, are aftringent, and Pun- 

14- $• 

as in Galls, and Spirit of Sal Aromanick 
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14. f. Again, Tafts are either Continual, as moft commonly: or 
Intermittent 3 as that of Dracontium, elpecially in the Root. For after 
it feemsto be loft and extinguilhed 3 it will then again ( chiefly upon 
the Collision of the Tongue and Goomes ) be plainly heightened and re¬ 
viv’d. 

15. $. LaJllji, Tafts are either Still, as ufually 3 or may be called 
Tremulousi as the Heat produced by Py rethrum. Diftintt from that 
of Cloves, Ginger, and many other Hot Bodies, in that there the Heat 
isftsl/j but here in Vyrethrum, ’tis joyned with a kind of Vibration ; 
as when a Flame is brandilhed with a Lamp-Furnace. Thus far of the 
Sorts of Simple Tafts> 

16. COMPOUNDED Tafts are very numerous 3 being 
made by the various Conjunction of Simple Tafts, as Words art of Let¬ 
ters. Sometimes of two, as in Saccharum Saturni, of Aftringent and 
Sweet. Sometimes three, as in Aloes, Malignant, Sitter and Sweet 3 ini 
Rhubarb, Malignant, Aftringent and Bitter. Sometimes four, as in 
Agaric4, Malignant, Aftringent, Bitter and Siveet. And in fome Bo¬ 
dies, five or fix Species may be joyned together. 

17. $. For the more accurate Obfervation whereof, there are thefe 
eafie Rules. That not too many be tafted at one time: leaft the Tongue 
being furcharged, become left critical. That the Mouth be walked 
with warm water betwixt every tafting. And that thole things be 
firft tafted which produce a lefs durable Tafte 3 that fo one may be 
throughly extinguifhed, before another be try’d. 

18. §. Ofthe numerous Conjunctions of Tafts, which may thus be 
oblerved, there are only Six to which the penury of Language hath al¬ 
lowed (if I may call them) Proper Names, 1c. Acerbus, Aufterus, Aerify 
Muriaticus, Lixivus & Nitroftus. Moft of which are commonly taken 
in to make up the number of Simple Tafts. But very improperly 3 be¬ 
ing all of them Compounded and Decompounded Tafts : to which Gafts 
they ought therefore to be refer’d. For 

19. $. Auftere, is Aftringent and Bitter', as in the green and loft 
Stones of Grapes. 

20. £. Acerb, properly fo called, is Aftringent and Acid 3 as in 
the Juyce of unripe Grapes. 

21. $. Acris, is alio Compounded. For firft, (imply Hot, it is not: 
becaule there are many Hot Bodies, which are not Acria 3 as the Roots 
ofZedoary, Yarrow, Contrayerva. Nor Secondly, is it fimply Pungent, 
becaule there are alfo Bodies, which are Non-acria pungentia 3 of which 
kind is the Root of Arum. Wherefore Acritude, is Pungency joyned 
with Heat. 

22. §. Muriatic4, is Salinefs joyned with fome Pungency, as in 
common Salt. 

23. $. Lixivial, is Saltnefts joyned with Pungency and Heat. 
24. §. Nitrous, is Saltnefts joyned with Pungency and Cold. 
25. §. Befides thefe Six, or perhaps one or two more, there are, 

as is faid, a great number of ConjuUions, for which we have no Pro¬ 
per Names. For admit that there were but Ten species of Simple Tafts, 
ft. thefe Ten 3 Amarus, Dulcis, Acidus, Saif us, Calidus, Frigidvs, Aro- 
maticus, Mali gnus, Aftringens, Pungens. And of thele Ten, but Two, 
or at moft, but Three to be compounded together in any one Bodya 
If only Two, they produce 45 Compounded Taftls. For the Firft, may 

T t be 
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be compounded with all the 9 following} the Second, with all the 8 
following} and fo, the reft: which together make 45. But if the 
fame Ten be compounded by Threes together } they produce no Ids 
than 120 Variations: as by the Table made of them all doth plainly 

^^26 6 Some few of the ConjunUions therein fet down, may not 
be found* actually exiftent in Nature. The abatement of which, will 
be much more than compenfated two ways. Firft,by the other Six 
svecies of Simple Tafts, which are alfo fometimes compounded. And by 
other more complex Conjunctions, as of many Quadruples, and per¬ 
haps fome Quintuple or Sextuple ones. Thus far of the Simple Species> 

and ConjunUions of Tafts. 
37. $. THE DEGREES of Tafts are alfo numerous} and 

each Species, in every Conjunction, capable of Variation herein. For 
the more accurate obferving whereof, it will be beft, To take thofe 
Bodies, whofe Tafts are, as near as may be, the fame m specie : and 
that thofe be firft tafted, which are lefs ftrong } whereby the true De¬ 

cree will be more precifely taken. . . 
28 § TheTafts of Bodies will thus appear to be varied, in molt 

Specie, unto Five Degrees 5 and in (bine of them, unto Tw. So the 
Root o(Turmerick_, is bitter in the Ftrft Degree; of Gentian, m the 
Tenth. The Root of Carduus Benedict vs, is Hot in the Firft Degree } 
the Green Pods or Seed-Cafes of Clematis peregrina, in the Tenth. So 
that allowing fome to vary under Five} yet by a moderate eftimate, 
we may reckon every Species, one with another, to be varied by at 
leaft Five Degrees. Which being added to the feveral Species of 1 afts, 
in all the Treble ConjunUions of the aforefaid Table, come to 1800 fen- 
fible and defineable Variations of Taft e. And thefe are the Divorfiti§s 

of Tafte, with refpeft to the Senfation it felf. 

CHAP. II. 

Of the DV RATIO N and feveral TERMES 
of Tafts. 

^ . • n . P1^ /l * I 
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Principium will be loft. And for the precife meafuring of all the Four 
Terries, it fhould be done by a Minute-Watch or a Minute-Glafs. For 
fo it will appear, that the Variations of each , are divers and re- 

marquable. 
3. f. To inftance firft in thole of the Principium. Which I call. 

That fpace of time, betwixt the firft Contatt of the Body to be tafted, 
and the firft manifeft Perception of the Tajie. For Example, thole 
Bodies which are Acid, or Bitter, as Vinegar or Wormwood, are pre- 
fently perceiv’d, quatenus Acid or Bitter, upon the firft Contatf^ or 
have Principium brevijjimum. Thofe Bodies which are Acrid, have 
their Principium fomewhat longer. So the Seed-Cafes of Clematis 
peregrina, although they have a vehement Acritude, even in the Tenth 
Degree 3 yet is not that Acritude fo foon tafted, as the Bitternefs 
of Rofes , which is but in the fecond. But the Principium of Hot 
Tajls, is generally longer than that of any other. So the Bitternefs 
of the Root of BlacVHeleborc, which exceedeth not the fecond De¬ 
gree, is yet prefently tafted: but the Heat proceeding from the fame 
Root, and which afcendeth to the third Degree, is not perceived at all, 
till after two full Minutes. And fo the Bitternefs of Enula, which ex¬ 
ceedeth not the 4th Degree, yet is fooner tafted than its Heat, which 
afcendeth to the 8th> 

4. Next, in thofe of the Augment. Which I call, That fpace, 
betwixt the firft Perception of the Tajie, till it be come to the heighth. 
Sothe Heat of Galangale, is not only prefently perceived, but arifeth to 
the heighth within half a Minute. But the Heat of the Root of Enula* 
comes not to the heighth till after a whole Minute. And the Heat of 
Black:Hellebore, not till after four full Minutes from the firft Contatt. 

5. $. The Status, or fpace wherein the Tajie continues in its heighth, 
is alfo divers. So the Heat of the Seed-Caje of Helleborajier, comes to 
its heighth, and begins to decline within half a Minute 3 that of the 
Root of Garden-Scurvygrafs, not till after a Minute 3 and that of the 
Root of Afarum, not till after two full Minutes. 

6. $. And Laftly, the Declination, or the fpace betwixt the firft 
RemiJJion of the Tajie, and its total ExtinSon. For inftance, The Leavs 
of Millefolium, are Bitter in the 4th Degree, and Hot only in the I**, 
yet the Heat continues forfometime, and the Bitter prefently vanifhes. 
Calamus Aromaticus, is Bitter in the 4th Degree, Hot in the and A- 
romatick. in the 3d; yet the Bitter quickly vanifhes, the Heat conti¬ 
nues two Minutes, and the Aromatic4 feven or eight. The Heat ot 
the Root of Contrdyerra, is extended, almoft to two Minutes 3 the 
Pungency of Jalap, almoft to fix 3 the Heat of Garden Scurvygrafs, to 
feven or eight. And even the Bitterefs of Wild Cucumer, to near a 
quarter of an hour. But the Heat of Euphorbium dureth much longer, 
as alfb that of Black Hellebore, fc. above half an hour. 

7. f. So that the Augmentum, is feldom extended beyond Four or 
Six Minutes, from the firft Contati : but the Declination, fometimes to 
Thirty, Fourty, or more. Thus far of the Terms of Taji, or the man¬ 
ner of their Intenjion and Remiffion, 
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CHAP. III. 

Of the SUBJECT or S E AT of Tafts. 

H E Third and. La ft way of diftinguifhing Tafts, is 
by their Subject, or the Part or Parts where they 
are eit^er wholly or chiefly perceived. And fo, 

(pf'q1 T w/Tftp Tafts are either Fixed, or Movable. 
2. §. A Fixed Tail, is that which keepeth 

within thecompafs offome one Part, all the time 
of its Duration } as upon the Tip, or the Root of 

the Tongue, or other AW. 
g. A Movable Tafte, is either Dip five or Tran ft live. 
4. A Dipftve Tafte, I call that, which by degrees fpreads 

abroad into divers' Parts , and yet in the meantime, adheres to that 
AW in which it is firft perceived. So the Bitternefs in the dryed Roots 
of Black Hellebore, is firft felt on the Tip ofthe Tongue ^ from whence 
it fpreads it felf to the midle of the fame. And the Bitternefs of the 
Leavs of Wild Cucumer, fpreads from the Tip, to the Root of the 
Tongue. 

5. §. A Tranfttive Tafte, is that, which after fometime, wholly 
quitting the Part wherein it is firft perceived, is thence transfered into 
fome other Part : as the Bitternefs of Gentian, imediately from the Tip, 
to the midle of the Tongue. And moft of the Diffuftve, are alfo Tran- 
(hive. 

v 6♦ The feveral Parts which thefe ways become, and with fome 
latitude may be called, the Seats of Tafts, are, the Lips, Tongue, Pa¬ 
late, Throat and Gulet. 

7. Upon the Lips, the Root of white Hellebore, as alfo of Py- 
rethrum, being chewed, make a fenfible Imprejfion5 which continues 
(like the flame of a Coal betwixt in and out) for 9 or 10 Minutes. 
But the Heat in other Tarts much longer. 

8. Upon the Tongue, Tafts are perceived in Three places, as 
hath been intimated. On the Tip or Cone of the Tongue 5 as moft com¬ 
monly. On or near the Bafts of the Tongue 5 where the Tafte of the 
Leavs of Wild Cucumer chiefly fketh it felf. Or on the Vertex or midle 
of the Tongue $ in which place it is obfervable, that th eTaft of Gen¬ 
tian, Colocynthis, and divers other Bodies, is then confiderably ftrong, 
when not at all perceived at the Tip of the Tongue or in any other Part. 

9. $. Upon the Palate or Roofe of the Month, the Root, as I take 
it, of Deadly Night [hade maketh its chief Imprejfion j and there con¬ 
tinues about four Minutes in fome degree. 

10. §. The Throat, or the Uvula, Larinx and other ad jacent Parts 
are oftentimes the Seat of Tafte. For there are many Bodies, which 
although they have fcarce any Tafie upon the Tongue, or any other of 
the aforefaid Parts, yet make a ftrong Imprejfion on the Throat: as the 
Leavs of little Duijy, little Celandine, and of Pimpinel 5 as alfo the 
Roots of Jalap, Mercury, Afparagus and others. Which being chewed 
makelittle or no Intprejfion on the Tongue, but their Joyce being fwal- 

lowed, 
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lowed, caufeth a kind of pricking in the Throat 5 as when one is pro¬ 
voked by a fnarp Rheum. 

ti. §. And that th\sTafte or Senfi, is truly diftincf from either 
the Heat, Pungency, or Acritude upon the Tongue, it is hence further 
manifeft 3 In that Pyrethrum, which is very Hot, and Cortex Whiter anus 

which is very Pungent upon the Tongue 5 yet their Juyce being fwal- 
lowed, caufeth no Heat, Pungency or Exafperation in the Throat. 

.12. §. Lafily, if we will take the word (Taft) in a larger fenfe, 
the Oefophagus it felfmay be faid to be fometimes the SubjeU thereof; 
as of the Heat produced by the Root of Common Wormwood. For of 
this Heat it is remarquable, that being firft perceived on the Tip of the 
Tongue, it thence maketh its tranjit to the Root of the Tongue, and fo 
into the Throat, and by degrees defcends into the very Gulet } where 
it feemeth to warm the Stomach 5 and fo continues, in fome degree, 
almoft k of an hour. And the Tranfition and Defcent of this Heat is 
made, although none of the Juyce be fwallowed. And in this maner 
Tiffs are diftinguifhed with refped to their Subjeff. 

13. §. So that the general Diversities of Tafts are thefe. With 
refped to their Species, they areSimplices vel Compofiti 3 To their De¬ 
gree, Remijji vel Intenji 5 To their Duration , Breves vel Diuturni 5 
To the Terms of their Motion, Celeres vel Tardi 3 and lafily, To their 
Subject^ Fixi, Diftiifivi & Tranjitivi. 

14. p. I HAVE thus endeavourd to draw up a Scheme or Inventory 
of the feveral forts of Tafts. In which, fome may think, that I have 
overdone: and that as Galen hath been cenfured for being too curi¬ 
ous in the DiftinCtions of Pulfes 5 fo have I been, in thefe of Tafis. 

Not to enquire now, how far the Differences of the Pulfe may be ex¬ 
tended, or be fit to be taken notice of 5 I (hall only fay, That we have 
not fo much reafon to cenfure him, if he hath given us fome few which 
are coincident^ as we have to thank him, for obferving fo many which 
are really diftinft. 

15. By the Scheme of Tafis here reprefented, we may be able, 
fo to enumerate the Modes of any Taft, as to make a Scientificty Defini¬ 

tion of it. Which is pleafant In ft rultion to any inquifitive mind 3 thefe 
things being all matter of fenfe and demonftration 3 wherein lyeth, 
though not always the moft plaufible, yet the raoft fatisfying Philofo- 

phy3 and where men, after they are grown weary with turning round, 
are oftentimes contented to reft. 

16. §. But the ufefulnefs of this Schem will further appear, in two 
refpeds y/c.In conducing us to a cleerer and more particular Explication 

of the Caufes of Tafis: and the Investigation of the Virtues of thofe 
Bodies in which they refide. Whereof in the following Chapters. 

\ 

0 
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CHAP. IV. 

Of the CAVSES of Tafts. 

O fpeak of the Caufes of Tafts, before we have 
well enumerated and diflinguilhed them 5 is to 
provide Furniture for a Houfe,before the Roomes 

have been counted and meafured out. But the 
Varieties of Tafts having been firll laid down 3 
it will induce us to believe, and inveftigate as 
great a variety in their Caufes. 

2. Now the Caufes of Tafts, particular¬ 
ly of the Tafts of plants, whereof we chiefly 

fp. ak,are,in general,thefe Four or Five, ft. The Bed out of which they 
grow 3 The Aer in which they ftand 3 The Parts of which they confift 5 
The feveral Fermentations under which their Juyces pals 3 And the Or¬ 

gans by which their Taftable Parts are perceiv’d: as will appear upon 

Inft an ce. 
3. $. But the immediate Caufes, befides the Organs of Tafte, are 

the Principles of Plants. As many of which, as come under the notice 
of Sen ft, we have already fuppofed to be thefe Seven, Alkaline, Acid, 
Aer, Water, Oft, Spirit and Earth. The Particles both of Alkaline and 
Acid Salts, are all angular and poynted. Thofe of Aer, properly and 
ftrittly fo called,are Elafttick. or Springy 3 and therefore alfo Crooked 3 as 
I havelikewife formerly conje&ured. And I find the Learned Borelli, 

in a Book of hisfince then publilhed,to be of the fame Opinion. Thofe 
of all Fluid Bodies, qua Fluid, and therefore of Water, Oyl and Spirit, 
I conceive to be Globular, but hollow, and with holes in their Sides. 
Thofe of Water, to be larger Globes, with more holes 3 thofe of Oyl, to 
be lefler, with fewer holes 3 and thofe of Spirit the leaft. Laftly, that 
the particles of Earth are allb Round 3 yet angular 3 and nearer to a 

folid. 
4. Thefe Principles affeft the Organs of Senfe, according to the 

variety of their Figures, and of their Mixture. So thole which are 
(harp or poynted 3 and thofe which are ftringy 3 are fitted to pro¬ 
duce any ftronger Tafte : and thofe which are round, are apt, of their 
own Nature, to produce a weaker or ftofter one. And fo by the diver¬ 
ifies of their Mixture 3 not only with refpeft to their Proportion, 
but alfo the very Mode of their Conjunction. Hence it is, that many 
Bodies which abound with Salt, as Ambar with an Acid, and the Bones 

of Land- Animals with an Alkaline, have notwithftanding but a weak 
Taft 3 the Saline Parts being in the former drowned in the Oyl, and in 
the latter alfo buried in the Earth. 

5. §. The fame is further confirmed by an Experiment mentioned 
Of Mixt in a former Diftcourfe 3 fc. the Tranfmutation of Oyl of Anife-Seeds, 

- * with the help of Oylol Vitriol, into a Rofin. For both thofe Liquors, 

though fo ftrongly tailed, apart 3 yet the Rofin made of them, being 
well walked, hath a very mild Tafte, and without any fmatch of that 

in 
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in either of the Liquors. Whence it follows, that the very Mode of 
Mixture is fufficient, not only for the variation of the Degrees in any 
one Species of Taft 3 but alfo for the deftroying of one Species, and the 

introducing of another. . . 
6. THESE things being premifed,Iconceive,That as an Unctuous 

Taft dependeth upon Oyl $ fo" a Vapid either on Water, or Earth: or 
upon fuch an intimate Mixture of other Principles, as renders them in- 
difl'oluble by the Saliva, and fo, in a manner, untaftable. 

7. §. That a Pungent, is made either by an Alkaly or an Acid 

fharpned or whetted j that is, cleared from the foyl of other Princi¬ 

ples 5 as in the Spirit of Sal Aromoniac or of Sulphur. And fo in thole 
Plants which have a Pungent Taft5 whofe Juyces or Tinctures, although 
they confift of divei/s Principles, yet all fo loofely mixed, that being 
diffolved by the Saliva, the Saline are hereupon left naked. Where, 
fore biting Plants, qua biting, are Nitrous Plants. So that the Juyce 

of fuch Plants, is a kind of Spirit of Nitre, made by the feveral Parts 

of the Plant. Hence Arum grows beft under an Hedg} where the 
Ground, not being expofed to the Sun, but the Aer only, like thofe 
Rooms in Houfes,which are covered, is impregnated with a greater quan¬ 
tity of Nitrous Salt. And thofe Roots which are Biting, have but few 
or but fmall Aer-Vejfels 5 whereby fewer parts of the nitroaereal Sap are 
carryed off into the Trunk. For the fame Caufe, it is no wonder, 
that many Aquaticks are Biting j Water being, though it felf cold, yet 
the Menftruum by which all Salts are imbibed mod eafily, and in laxer 
(fate of Commixture with other Principles. 

8. Penetrant (fomething flower than Pungent) is made by any 
Salt that is alfo foiled or guarded with Earth. Sower, by an Acid only 
foyled with Earth. Salt, by an Acid guarded by an Alkaly, and foyled 
with Earth. Cold, by an Acid drowned in Water, and foyled with 

Earth. 
9. §. In all thefe, the Salts are predominant 5 In Heat the Oyl or 

Sulphur. The particles whereof being Spherickand bored with holes5 
thofe of Salt ftick in them, as the Spokes do in the Hub of a Wheel, or 
as the Quills in the Skyn of a Porcupine. Whereby, as in Common Fire 
the Sparks of Sulphur being agitated and whirled about by the Aer$ 

with the help of the Salts, which ftick in them, tear in pieces all kinds 
of Bodies : fo here, being agitated by the Circulation of the Blood, they 
make a kind of hurry or combuftion 5 and fo, according to the degree 
and ftrength of their Motion, tear in pieces fewer or more of the fi¬ 
bers of the Tongue * and in a greater quantity, would raife a Blifter 

upon it $ the common Effetf ot Fire, or any ftrong EpiftpaUtck. So that 
a Hot Taft, is produced by Sulphur toothed or armed with Salts, 
Wherefore all StiUatitious Oyls are Hot 5 being ftrongly impregnated 
or armed with the Effeniial Salts of the Plants from whence they are 
diftilled. And as thofe Plants which are very Parenchymous, from the 
predominancy of their Volatile Acid, are biting ; So thofe which are 
Lignous, that is, have a good quantity of Lymphedutfs, from the do- 
miou of their Sulphur are commonly Hot. For the fame reafon 
it is, that many both Biting and Hot Plants, as the Roots of Dragon, 
Garden-Rad ft. Onion, Iris, Rape-Crowfoot, &c. being corked up in a 
bottle with tVater, and fet in a Cellar or other cool place 5 they do all 
of them turn Sower in a few days; The fame Fermentation, at once 

fully ing 
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rallying the Salts of the one, and difarming the Sulphurs of the other. 
But fome, wherein the Sulphureous parts are more copious, will hardly 
ever become Sower. Hence alfo, lornei Plants, whole Roots are neither 
hot, nor of any ftrong Tafte, as thofe of Wild Anemone 3 yet their 
Leaves and Flowers are plainly Cauftick • So that it feems, that as their 
Rupees rife up into the Trunk or Stalk,and are therein further fermented, 
the Sulphurous Parts thereof, are at the fame time relaxed from the 
other Principles, and acuated with an Aereal Salt. 

io. y>, A Stupifacient Taft (as the Imprejfion which fome Hot Plants 

make upon the Tongue may be called ) is in fome fort, analogous to the 
mortifying of any part of the Body by the application of a Caufticft. 

For as there the mortification fucceeds the burning pain, io here, the 
Stupifa&ion, neither comes before, nor with the Heat, but follows it. 

i x. Sivectneft is produced, fometimes by an Alftaly 3 fmoothed 
either by a Sulphur, as in Lime-Water 3 or by both a Spirit and a Sul¬ 

phur, as in the Stillatitious OyIs of Animals. But moft commonly, by 
a fmoothed Acid 3 as in Malt, Sugar, Hony. Hence a Sweet Tafte, is 
generally founded in a Sower 3 So Sower Apples, by mellowing, and 
harfli Fears, by baking become fweet 3 the Spirit and Sulphur being 
hereby at once feparated from the other Principles and brought to a 
nearer union with the Acid. So the Sower Leaves of Wood-Sorrel, be¬ 
ing dry’d, become fweet: and thofe of a fower Codlin, while they 
hang on the Tree, and even of a Crab-Tree, are neither Astringent, noi 
fower, but fenfibly fweet. And fo commonly, wherever the laid Prin¬ 

ciples are a little exalted by a foft Fermentation 3 as in the jfuyee of the 
Sta/ftof Maze or Indian Wheat, which is a fweet as Sugar 3 and in the 
green Stalks of all forts of Corn and Grafts, in feveral degrees. So like- 
wife Tulips and fome other Roots, being taken up, in open weather, 
fometime before they ftprout 3 if tailed, are as fweet as Liquirift) or Su- 
gar 3 and at no other time : not only Fruits, but many Roots, Seeds, 
and other Parts, upon their firllor early Germination, acquiring a cu¬ 
rious Mcllovrneft, wherein, all their Principles are refolved, and their 
moft Spirituous Parts exalted and fpread over the Acid. Wherefore 
alfo moft Boots, which are not meerly long, but grow deep in the 
ground, have at leaf! fome of their Juyces of a fweet Taft 3 as Liquirift. 
Eryngo, Hounds-Tongue, Garden-Parftnep, Blue ft Henbcane, Deadly Night- 

ftjade, &c. Even the jfuyee of Horje Radijh, which bleeds at the Lym- 

pbedu&s, is of a fweet Tafte. And of the fame kindred thofe which 
grow the deepeft, are the fweeteft 3 as a Parftncp is fweeter than a Car- 

root, efpecially if you tall the bleeding Sap 3 and the Root oI Common 

Tall Trefoyl tafteth fomewhat like Liquirift), but is not near fo fweet. 
For all deep Roots, are fed with a lefs Nitrous Aliment: and being re¬ 
moter from the Aer, their Juyces pafs under much more foft and mode" 

rate Fermentations. 
12. f. Bitternefts is produced by a Sulphur well impregnated,either 

with an AlkyHuc, or an Acid Salt, but alfo (hackled with Earth. And 
therefore thcBittereft Plants, commonly yield the greateft quantity of 
Lixivial Salt. So alfo many Stillatitious Oyls digefted with any ftrong 
Acid, will acquire a Bitter Tafte. Wherefore this Tafte is often founded 
either in a Hot Tafte, or a Sweet. Hence it is, that the Leaves of all 
fweet Roots are Bitter. And that the Fig-Tree, which bears a fweet 
Fruit, bleeds a Bitter Milft So likewife thofe Plants, which bear a 

Bitter 
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Bitter Stalk ■> have not Bitter, but Hot Roots, as in Yarrow, Primrofe, 
Wormwood, Rue, Cardrns beneditfus &c. is manifeft. So the Coats of 
the Seeds of Viola Lunaria are of a hot and biting Tajl 3 but the Seeds 

themfelves, in which the Salts, though copious, yet are alfo immerfed 
in a greater quantity of Oyl, are Bitter. And that the Earthy Parts do 
alfo contribute fomething more to this,than to moft of the foremention- 
ed Tafts,is argued from its being more Fixed 3 that is,the Bodym which 
it refides, is either more Fixed, or ehe flyeth not away in that fame 
ftate of conjunction, by which it maketh a Bitter Tajle. For whereas 
Hot Biting, and divers other Plants lofe the ftrength of their Tajle, 

by drying 5 moft ofthofe which are Bitter, do hereby increafe it. And 
although the ExtraQ of Dandelion and fome other Roots, which are 
very Bitter, hath fcarce any Taftj yet generally, they are Bitter Plants, 

which are beft for the making of Extracts. And the diftilled waters 
of Plants which are Hot and Bitter, notwithftanding that they always 
taft high of the Heat, yet rarely and very faintly of the Bitter. 

13* V AJlringency, is made, partly, by the further increafe and 
more intimate union of the Earth. And therefore this is feated ftill in 
a more Fixed Compofition, than a Bitter. And partly, by the diminu¬ 
tion of the Sulphur. And therefore the Acid Parts ingredient to it, 
either by Fermentation or otherwife, are eafily expofed. AJlringency 

being the Womb or Bud of a Sower. For all or moft AJlringent Roots 

bear a lower Leaf, or a fower Fruity a9thofe of all Docky and Sorrels, 
Black-Thorn, Dog-Rofe, and others. Wherefore alfo, AJlringency is 
often found in conju&ion with Bitter, Sweet, or Sower 3 but fcarce 

ever with Pungent, or Hot. 
14. §. An Aromatick Tajl, feems to be produced, chiefly, by a 

fbirituousy acid, and volatile Sulphur 5 as in Ambar-griefe, Cardamon- 

Seeds, many Stillatitious Oyls See. A Naufeous, by a Sulphur lefi Spiri- 

tuos and Volatile, and more Alkaline 3 as in the Root of Dog-Jlones,Sheep- 

fcabious, the young and green Leaves of Coriander, or the Seeds of Cu¬ 
mins, The Spirit, as it enters the Nerves,carrying the Alkaline Sulphur 

along with it 3 as when a City is betrayed by one of its Inhabitants to 

an Enemy. 
25. An Intermittent Yafte, as in Arum, feems to have its depen- 

dance upon a Ample and very pure Nitre, which by its fubtilty enters 
into the very Concaves of the Nervous Fibers of the Tongue : and fo 

being lodged there, is little affected or ftirred, by the Motion of the 
Blood 3 but only when the Tongue it felf is moved, at which time it 

caufeth a kind of pricking Tajle. 
16. p. A Tremulous TaCte, as in Pyrethrum, dependeth probably, 

upon an Aereal Sulphur 3 which being agitated by the Blood in its Cir¬ 

culation, the Jpringy Motion or Vibration of the Aereal Parts produce 

that Tajle. 
17. §. A Taft is Lingual, Guttural, See. according to the grolnels 

or finenefs or other difference of the Membranes into which the tajl able 

parts are admitted. For Tafts are made not meerly by the outward 
Cpntaff) but the Ingrefs of the taftable parts. Now the outer Skin of 
theTongue, which is commonly oblerved to pill off in boyling, like the 
Cuticula in other Parts, hath either no ftnfe,or much lefs than that which 
lies under it 3 and is therefore, but a Seive or Strainer to the taxable 

parts. So that being of different finenefs in the feveral parts of the 
U u longue 3 
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Tongue 5 it hereby comes to pafs, that according as the taftable parts of 
any Plant are more or lefs penetrant, fubtle, or diffoluble, they are 
admitted into one part of the Tongue, and not another. And in the 
Throaty the outer Skjn it felf, feems to be the immediate Senfory ; and 
fo, to be evidently affe&ed with the Juyces of fome Plants, from which 
the Tongue receiveth little or no fenfible Imprejjion. 

18. When the Tajl is Permanent and Fixed in fome one Part ^ 
it is a lign, either that the Gufable Tarts are lefs diffoluble 3 or more 
fubtle, fo as to enter the Concaves of the Fibers 3 and that there is an 
admixture of an Aereal Salt, or a like Sulphur 3 fome of the parts where¬ 
of, beingcrooked, hang like Hooks on the Fibers of the Tongue. For 
the reception of fuch a Taff, is not to be looked upon as a wound 
made with a Lancet, and fo the Lancet taken away 3 but with the Lan- 

cet flicking in the wound3 until in time, ’tis carryed off by the Cir¬ 

culation of the Blood 3 which like the Stream of a River in a Floods 
carries all before it, but thofe things lafl, which ftick in the Mud. 

19. §. But when thtTafl, though Permanent, yet is Difufve or 
Transitive 3 it feems probable, that as there is a lels admixture of Aer 3 
fo a greater fubtlety of th eTaflable Parts, whereby they are conveyed, 
through the Nervous Fibers, from one Part to another. 

CHAP. V. 

Of the Judgment which may he made of the VIRTV ES 

of Plants, from their Tafts. 

| S by duly obferving the Tajls of Plants, we may be 
>| dire&ed to understand their Caufes. So alfo the 
Sr / J / M /H //-* . /-> /< i* ♦ b ^-v li-r. X _ u II ... 1 . L I J /   L _ ZJfe and Virtues of thofe Plants or Parts of Plants 

in which they refide. For the proof whereof an 
Injlance might be fetched from every particular 
difference of Tall before fet down. But it may be 

^ enough, to give thefe which follow. 
2. §. And firft, we may make no ill guefs ex 

Analogia, or where we find the fame Tatf, that there the fame Virtue 
in fome kind, and in fome degree, may refide. So Jalap, Mercury, 
and Daify, have all of them that exafperating Taft in the Throat be¬ 
fore deferibed 3 and they are all three more or lefs Cathartic1$. Where¬ 
fore, we may believe, that other Plants which make the like 1m- 

prejjion on the Throat, and there are many others which do, that 
they are in fome degree alike Catharticl\- Thofe Plants which 
are reckoned amongft the chiefeff Cephalicljs, caufe rather a du¬ 
rable, than a vehement Heat upon the Tongue, as Pyrethrum, Eu- 

phorbium, Blach^Heliebore, 8cc. It feemeth therefore reafonable to 
rank with thefe, any other Plant, though not ufed, which produceth 
the like durable Heat. The young Roots of Tarrow, or Millefolium, 

have 
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have the fame Talle, as the Root of Contrayerva: and may therefore be 
ufed for the fame purpofe, with a probability of the like fuccefs 5 if 
not a better, becaufe they may be gotten frelher. But by drying the 
Root, the Tafl and Virtue, which lie in its exhalible parts, are much 
loft. The Seeds of the leffer Cardamom, and of Zedoary Root, if found, 
have both a fmatch of the Taft of Camphire. They may therefore all, 
fo far, reach the fame Cafe. 

3. 0. Again, as we may make no ill conjecture from the famenefs of 
Tafie in Plants of feveral Tribes$ fo from the diversity of Tafte yn thole 
of the fame. So the Flowers of all the Docks are evidently Aftringent, 
and not Sower 3 except thofe of the Rha-pontick', which are extream 
fower, even in the 5th degree. Which is no mean Signature of fome 
more than ordinary Virtue in it, befides what it hath in common with 
the reft of the Tribe. The Flowers of Fancy have a kind of fulfome 
Taft, plainly different from that of Violets : and in fome Hypochondri¬ 
acal Cafes may be more ufeful. 

4. y. It likewife importeth much, to obferve the difference of Tafte 

in the feveral Parts of the fame Plant. So the Barque of Sajfiftas is three 
times as ftrong, as the Wood : and the like may be obferved in any 
other commonly known Tree. If therefore we could obtein the Barques 

of Santalum, Lignum Rhodium, Lignum Aloes, &c. they would doubt- 
lefs, moft of them, be of much greater ufe. And as the Tafts is fome- 
times ftronger 3 fo, much more grateful, in one Part than in another .• 
as in the Flowers or Yellow Attire in the Heads of Carduus Benedict us 5, 
which being infilled in Spirit of Winei or other convenient Liquor, 
make a plealant Cordial. Nature having laped up the Virtue in the 
Leavs, as in a brown Papery but in the Flowers, as in Leaf Gold. 

5. $. As alfo, how far the Tafte of any Plant may alter, either in 
preferving, or preparing it. So the Root of Arum, when taken frefti 
out of the ground, is notably Pungent: but being throughly dryed, 
and efpecially kept for fome time, hath no more Tafte, and therefore 
in all likely hood, no more Virtue, than a Lump of starch. The like 
we are to judge of all other Plants, whole Virtue lieth in their exhali¬ 
ble Parts. The Stillafitious Oyls of many Plants, are ftronger than the 
Leavs or other Parts from whence they are drawn : but feme there 
are, which are weaker 3 as is that of Euphorbium, in which the Heat is 
neither pertinaceous, as in the Gum it felf, nor fo great. 

6. We may make, moreover, a jugdment from the Nature of 
the Taft. So thole Roots which are Bitter, and not Hot, as of Cichory, 
and the reft of the Intybous kind, may be accounted Nitro-Sulphureous 5 
and lo, to be Abfterftve without any Heating Quality. The Marum 

Auftriacum, which is extream Pungent, as well as Aromatic4, may be 
looked upon as the beft Cephalick of that Tribe. Becaufe we find, 
that Jalap hath a fpecial property of imitating the Glandulous Parts 

of the Mouth, and Throaty we may gather. That it is a better 
Purge to all the other Glandulous Parts, than moft other Cathartfcks. 

Which is alio one realonof its operation, for the moft part, with at 
leaft a tendency to vomit 5 the Stomach it felf being Glandulous as well 
as the Throat, and thereby anfwerably affe<fted with it. A ftrcng Infu- 
IJon of white Sarsaparilla in Water, botled up , and kept in a Cellar for 

fthe fpace of two months, becomes extream fower 3 far beyond any 
thing obferved in the Tajis of the Joyces and hfuftom of divers other 

U U 2 Plants 
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Plants kept as long and in the fame manner. Which (hews,how well 
Nature hath adapted a Plant of fo mild a Tafte, either by fimilitude of 
parts,for the carrying off of any preternatural Acid 3 or by contrariety, 
for the curbing of an exorbitant Salt. The Barque of the Root of 
common Wormwood,which impreffeth apertinaceous and diffufive Tafe, 
which defcendeth from the Tongue into the Gulet, as is before defcri- 
bed 5 may be judly ranked with the mod: excellent Stomachicky 5 and 
upon tryal, I find it one of the bed: befides, that it is neither unplea¬ 
sant, nor affe&eth the Head, as the Leavs. Yet the Gardener, and 
every Body throws it away, as good for nothing. 

7. §. I fhall conclude with one note, which is this 5 That the Spe¬ 
cif ck^ Virtue of Medicines, which fome Physicians pofitively deny, and 
mod: difpute 5 from fome of the forementioned Differences of Tafte, as 
well as for other reafons, may leem, at lead:, to be probable. For 
why fhould not a Medicine make an Imprejfion upon one Part, and not 
upon another, within the Body, as well as we find it doth within the 
Mouth ? especially, fince the Parts of the Mouth, are of a lels different 
Nature, than fome of the Vifcera. 

An Appendix, 

Of the 000V RS of Plants. 

H E Senfes of Tafting and Smelling being fb nearly 
ally’d 5 many things already explained concerning 
the Diverfities and Caufes of Tafts in Plants, may 
eafily be transferr’d to thole of their Odours. I 
fhall now therefore only remarque fome particulars, 
not commonly taken notice of hitherto, and leave 
them as a Specimen to be Improved by other Hands. 

2. The Root of Rape-Crowfoot being cut, and held to the Nofe, 

when it is newly taken out of the Ground, fmelleth almod like 
Spirit of Sal Armoniac, or frefh Scurvygrafs Juyce. And hath the pro¬ 
perty of making the Eyes to water, as Onions do. Horfe-Radiff Root 

is not fb Pungent to theiV^but gets pretty much into the Eyes. But 
that of Dragon, doth neither affett the Eyes, nor the Nofe. 

5. §. The Succulent Roots of Dogjiones, and mod of that Tribe, 

have a ranck Smell. And that of Crown Imperial', being rub’d a little, 
Imells as like a Fox, as one Fox fmelleth like another. 

4. §. The Root of Patience digeded with Water, in a warm Room, 
for the Space of three weeks, fmels like Spirit of Harts Horn, or other 
Urinous Spirit. Of Red Doclp, almod like Aquafortis or Spirit of Ni¬ 

tre. That or Dragon bottled up with Water, and fet in a Cellar,about a 
Month, dinks like the pus of the mod Fetid Ulcer. At the end of five 
Months, more abominably, than either to be endured or exprelfed. 

5. The Leavs of Mountain Calamint, fmell like Peny Royal. 

Thole of Ulmaria, like Walnut Pills. Of Fellow Lamium, like a Bal- 

fime. Of Sena, a good quantity being held to the Nofe, of a rank 

Smell 
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Smell betwixt that of Sweat and Urine. Of Coriander, when green and 
young, ftink fo bafely, that they can hardly be endur’d. Sometimes 
the Leans have a ftronger Smell, than the Flower, as in Borage, and 
fometimes the Stalls a ftronger than the Leans, as in Ulmaria. 

6. §. Rue Leans corked up in a bottle and fet in a Cedar for about 
ten weeks, fmell like Spirit of Harts Horn, or of Urine. The green 
Leaves of Rofes infufed in water,have a mild, but pleafant Smell. Nei¬ 
ther is that of Savine unpleafant, upon the like Infufion. 

7. $. Scurnygraft face kept about | of a year in bottles, with the 
green Sedement, in a warm Roomftmks like Humane Excrements. And 
Scurnygrafs Wine, made only of the face, fmells like fome Iffues. 

8. §. The Floivers of Tarrow, fmell not much unlike to thofe of 
Southernwood. And the Flowers of Crowfoot almoft like thofe of Sciir- 

nygrafs. Some Flowers are of a weaker Smell in the Bud, as thofe of 
Mallow. But many have a ftronger, than when they are blown open 5 
as thofe of Lavender, Rofemary, fkc. 

9. §. The Buds of Vervaine Mallow, while they are young, and 
the Flowers unfeen, have a very pleafant Smell, like that of Geranium 

Mofchatum .-but when afterwards they are opened they have an unplea¬ 
fant Smell. Common Mallow Flowers dryed and bottled up for fome 
time, acquire, though not a ftrong, yet very noyfom Smell. 

10. §. The Purple Pouch of Dragon which covers theSm/, being 
broken, fmells juft like a Lobfler. But permitted to lie in a warm Room 

for fome days, fmells exa&ly like Carrion 3 and fcents the Room with 
the fame Smell. 

11. §. Some Seeds as thofe of Cumine, Daucus, being powdered 
and laped up only in Papers, do notwithftanding retein their Smell. 

But many others, as of Sweet Fenil, in a fhort time, lofe it. Some 
Seeds, when they firft begin to fprout, become Odorous, which were 
not fo before 3 as the Garden Bean. 

Tabuh 
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Tabula, qua perfpicue videre eft, quot Triplicati Sapores, 
ex folummodo decern Simplicibus numerantur. 

AMARUS 

DULCIS 

Am.du.ac. 
am.du.fa. am.ac.fa. 
am.du.ea. am.ac.ca. am.fa.ca. 
am.du.fr. am.ac.fr. am.fa.fr. am.ca.fr. 
am.du.ar. am.ac.ar. am.fa.ar. am.ca.ar. am.fr.at. 
am.du.ma. am.ac.ma. am.fa.ma. am.ca.ma. am.fr.ma. am.ar.ma. 
am.du.af. am.ac.af. am.fa.af. am.ca.af. am.fr.af. am.ar.af. am.ma.af 
am.dui.pu. am.ac pu. am.fa.pu, am.ca.pu. am.fr.pu. am.ar.pu, am.ma.pu. 

(am.afpu. 

Du.ac.fa. 
du.ac.ca. du.fa.ca. 
du.ac.fr. du.fa.fr. da.ca.fr. 
du.ac.ar. du.fa.ar. du.ca.ar. du.fr.ar. 
du.ac.ma. du.fa.ma. du.ca.ma. du.fr.ma. du.ar.ma. 
du.ac.af du.fa.af. du.ca.af du.fr.af. du.ar.af du.ma.fa. 
du.ac.pu. du.fa.pu. du.ca.pu. du.fr.pu. du.ar.pu. da.ma.pu.du.af.pu. 

Aci.fal.cal. 
aci.fal.fri. aci.cal.fri. 

A Cl DUS aci.fal.aro. aci.cal. ar. aci.fri.ar. 
aci.fal.mal. aci.cal.ma. aci.fri.mal. aci.ar.mal. 
aci.fal.aft. aci.cal.aft. aci.fri.aft. aci.ar.aft. ac.ma.aft. 
ac.fal.pu. aci.ca pun. aci.fr.pun. aci.ar.pun. ac.ma.pUi ac.aft.pu. 

Sal.cal.fri. 
fal.cal.aro. fal. fri. aro. 

SALSUS fal.cal.mal. fal.fri.mal. fal.aro.mal. 
fal.cal.aft. fal.fri.aft. fal.aro.aft. fal.ma.aft 
fal.cal.pun. fal.fri.pun. fal.aro.pun. ial.ma.pu. fal.aft.pun. 

Cal.fri.aro. 
C ALIDUS cal.fri.mal. cal.aro.mal. 

cal.fri.aft. cal.aro.aft. cal.mal.aft. 
cal.fri.pun. cal.aro.pun. cal.mal.pun. cal.aft. pun. 

Fri.aro.mal. 
FRIGlDUS frig.aro.aft. fri.mal. aft. 

fri.aro.pun. fri.mal. pun. fri.aft. pun. 

AROMATICUS 
Aro.mal.aft. 
aro.mal.pun. 

MALIGNUS 

aro. aft. pun. 
i 

ASTRINGENS 

VU N GENS 

Tabula 
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Tabula, qua Generic as omnes Sapor itm differentks 
comprenhedit. 

"Species, 
Sunt enim 
alii 

rSen(ationis 
ipfius, diftin- 
guuntur per 

rr Amarus? 1 

Dulds 3 j 
Acidus ? 
Salfus S 

rSimplice&> Calidus 71 
qui funt Frigidus 3 

Aromaticus 7 1 

1 Malignus 3 j 
iEqualis 7 
Tremulus 3 

Mollis 
l Unctuofus 
r Penetrans 

Durus*>Stupifadetas 
^AOringensCContinuus 

Pungens 
Acerbus £lntermitten 

jAufterus 
Compofiti, ^Nomina- jAcris 
- :r ‘ ,ti ; fcil. \Muriaticus kqui funt 

enim funt 

Durationis, C Breves 
funt "S 

^Diuturni 

iGradus. Ita rRemifln r3°ad i 

Lixivus 
Nitrofus 

Iiiominati quamplurimi,ut Amaro-duIdSj&c* 

i vel ^-agradu^ 
Intenfi 

Motus, 
funt 

Principio 
Augmento' 
Statu 
Declinati- 
one. 

,rLabiales 

)<*> 
,E 

j Subjetti 
* funt 

Fixi Lingua,es 
qui ad cApicem 

^ Linguae<Verticem Dedina- 
cRadicem '“tione 

Palatales, percipiuntur 

40 ad ioura' 

f Quartarius 
J Binarius 
1 Trinarius 

rPrindpio * Minutarius 
1 Minuto-quartarius, && 

J Bi-minutarius 
Bino-quartarius, &c. 

^Triminutarius 
Augmen-C Quartarius, &c. 
to ^Bi-minutarius 

Statu, i Quartarius,&e. 
I Quadrmarms. 

Quartarius, See. 
Quadrino-quartarius, dee. 
Quinarius 
Senarius, 8ec. 

A Vicenarius. 

Gutturales, 
s»Oefophagei. 

-Mobiles 
, Diffufivi. 

Viceno-quinarius 
Tricenarius 
Triceno-quinaxius 
Qyadragenarius, 

Tranfitivi. 
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EXPERIMENT S 

I N 

CONSORT 
UPON THE 

Solution of Salts 
I N 

W A T E R 
Read before the Royal Society, January, 18. 167-. 

CHAP. I. 

In which is fhewed\ the Compleat or Vtnioft Impregnation 
cfWATER with feveral kinds of Salt, both together, 
and apart. 

N difcourfe upon a Le&ure formerly read, concerning 
the Lixivial Salts of Plants 5 It was mentioned, as a 
thing aflerted by fbme Phylofophers, That Water 

having been fully impregnated with one kind of 
Salt, fo as to bear no more of that kind 5 it would 
yet bear, or diflolve lome portion of another 5 and 
fo of a third. And it was referred to Me by this 

Honourable Chair,to examine and produce the Experiment. The doing 
whereof brought into my mind divers other Experiments hereunto re¬ 

lating, 
2. As next, With what difference of quantity this Superrn- 

pragnation would be made, upon the Solution of different Salts) 

3. §. Thirdly, Whether the Solution of a (mailer quantity of feve- 
ral Salts, doth confift with the non-increafe of the bulk of the Water ) 

Becaufe this alfo is affirmed by fome. 

4* 
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4. $. Fourthly, What quantity of the feveral kinds of Salt, may 

be diflolved feverally, in the fame quantity of Water ? 
5. Fifthly, Whether by diflolving a 54// in fEtfcr, there be any 

S/we gained, or not? That is, whether the Bulk of the Water be 
greater, before the Salt lying in it be fully diflolved, than it is after¬ 
wards? Or if aCubich^Inch of Salt be diflolved in nine Cubicle Inches 

of Water 5 Whether the Water will then fill a VeJJel of ten Cubicle Inches 
content ? 

6. §. Sixthly, Whether the Space be equally gained, by an equal 
encreafe of the fame Salt <? 

7. §. Seventhlyy, Whether upon the Solution of feveral kinds of 
Salts, be gained fo many feveral quantities of Space ? That is, if the 
Solution of common Salt gains, fuppofe, an Inch, whether the Solution of 
Salt Armoniack. gains as much, or more, or left ? and fo for other Salts. 

8. §. Eighthly, What that juft fpace may be, which any Salt gaineth 
with refpeft to its own Bull{, or that of the Water .<? 

9. j>. And firft, for the Superimpregnation of Water } I put into 
a bottle jfj of fair Water 5 adding thereto, firft half an Ounce of Ni¬ 

tre $ and afterwards more, as the Water would diftolve it 5 and (that 
I might be fure the Impregnation was full ) fome portion above what 
the Water would bear. Then having feparated this remaining portion 5 
I put to this Solution of Nitre, two Drachms of Sal Armoniac ; which 
wholly and eafily diflolved in the faid Solution } though it would not 
bear a grain more of Nitre. T then added a third Drachm of Sal Ar¬ 

moniac, after that a fourth, and a fifth} all which, within the fpace 
of half an hour, were perfe&ly diflolved in the faid Solution, without 
any precipitation of the Nitre. 

10. §. In the making of this Experiment, two things, to render it 
infallacious, are to be noted. That the faid Salts were not diflolved 
by the help of Fire, but only by a ftrong and continued Agitation; 
And that this was done upon a warm day : which I mention, becaufe 
that even the changes of the weather will fomewhat alter the Solubi¬ 
lity of the Salts. 

1 i. Having made the Experiment upon two Salts,I proceeded to 
repeat it upon three. And firft I diflolved as much common Salt in 
fij of Water, as that quantity would bear. Then having feparated 
the fubfiding portion } I put to the Solution, no lefs than five Drachms 
of Nitre, which by a continued Agitation, was wholly diflolved there¬ 
in, neither the Nitre nor the common Salt being in the lea ft precipitated.. 
Then adding a Scruple more, it would not diftolve, but lubfided- This 
fecond fufiding portion, I again feparated } and then put to this Super¬ 

impregnation, near Bj of Sal Armoniac, which was alfo diflolved as the 
former. And if as many more Salts had been added, tis probable that 
the fame Water would have born fome quantity oft hem alk 

12. £. From this Experiment, it is a Conclufion demonftrated. 
That not only the vifible Cryflals, but the very Atomes of every Salt^ 

at leaft thofe Particles which are ultimately diflolved in Water, have a 
different Figure one from another. Becaufe that if they were all of., 
one Figure } there would be no Superimpregnation, but the Pores of 
the fame IVater, would imbibe as much of one Salt, as anfwers to the 
total of two more Salts imbibed : that is to fay, it would as well 
imbibe two Ounces of common Salt, as oneOunce of common Salt and 

X x another 
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another of Nitre : which yet is contrary to the Experiment. And it 
is the fame thing, whether we fuppofe the Pores of Water to be alio 
different, or not. Becaufe, that if the Figure of all the faid Atoms be 
the fame 3 then their refpeft to the Pores of the Water muft be the 
fame, how different fo ever thofe Pores be : which is alfo contrary to 
the Experiment. Befides it is a great prefumption, to fay, that the 
Pores, and therefore the Atomes of Water have different Figures 5 and 
yet not thofe of Salts. 

13. §. From the fame Experiment we may go upon good ground in 
Compounded Infuftons 3 whether of Purgative, or other Materials. As 

not doubting, but that the fame Menjiruum may be highly impregnated 
with feveral Ingredients at once, whofe operative parts may be therein 
copioufly diffolved, without hindring either an Extraction, or caufing 
a Precipitation one of an other. 

14. §. The Second Enquiry is, With what difference this Superim¬ 

pregnation of Water is made ? which I find confiderable. For a Solu- 

tion of above five Drachms of Nitre may be fuperimpregnated with no 
lefs quantity of Sal Armoniac. And a Solution of five Drachms of com¬ 
mon Salt, may be fuperimpregnated with as much Nitre. Yet neither 
a ftrong Solution ( as of five Drachms) of common £<?/*,will bear above 
two Scruples of Sal Armoniac : nor will a ftrong Solution (as of five 
Drachms) of Sal Armoniac, bear above a Drachm of common Salt: for 
if above the faid quantities of either of them be mixed- together: they 
are both copioufly and forthwith precipitated to the bottome of the 
Gldfs. 

15 $. Whence, notwsthftanding the former Experiment, yet are 
we admonifhed, nottoinfufe all manner of Ingredients in any propor¬ 
tion. Becaufe though fome do not, yet others will precipitate one 
another. 

16. $. The Third Enquiry was this, Whether the Solution of a 
fmaller quantity of feveral Salts, doth confift with the non-increafe of 
the Bu\ of the Water .<? For this I took a Bolt head with a flender Necki 

conteining about a pint and a quarter of Water3 and diffolved therein 
about of Nitre. And marking the place to which the Water 

afcended in the NecI^ of the Bolt head: I then diffolved in the fame Wa¬ 
ter about a Drachm of Sal Gemmce : which little quantity railed the 
Water above half an Inch higher then it was before. The like I ob- 
ftrved in the addition of Nitre to a Solution of Sal Armoniac. So that 
to fuppofe the variation of the Salt doth prevent the increafeoftheBulk^ 

of the Water, is a manifeft Error. 
17. 5$. From the fame Experiment it alfo appears, That the afcent 

of the Water upon a Superimpregnation, is the fame, by whatfoever Salt 

the firft Impregnation be made. For inftance, Let a Solution of Nitre 

afcendin the Neck, of the Bolt head, fuppofe, to 10 Inches, then add 
l an Ounce more of Nitre, fb as to raife the Water, fuppofe, 12 Inches 
or more, or lefs, according to the Bore of the Necf. In like manner, 
let a Solution of Sal Armoniac reach to ten Inches: then add again half 
an Ounce of Nitre 3 and it will reach juft 12 Inches, or more or lefs, 
as before. 

18. §. The Fourth Enquiry is, What quantity of the feveral kinds 
of Salt, may be diffolved feverally in the fame quantity of Water : 

that is to fay, by agitation alone, without the help offire? as I noted 
before. 
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before. And upon tryal it appears, Firft, that two Ounces of Water 

will diffolve three Ounces of Loaf-Sugar and no more, except the 
Water be heated. 

19. §. The fame quantity of Water that is, two Ounces will dif¬ 
folve above two Ounces of Salt of Tartar. I lay above, for how much 
more, want of a greater quantity of Salt which I could confide in* 
made me that I could not finifti the Experiment. 

20. The fame quantity, fc. two Ounces of Water, diffclveth an 
Ounce and a Drachm of Green Vitriol. 

21. The like quantity diffolveth fix Drachms and a Scruple or 
above * of an Ounce of common Salt. 

22. Of Nitre, Five Drachms two Scruples and an half. 
23. §. Of Sal Armoniac, five Drachms and two Scruples. ' 
24. p. Of Alum, not above two Drachms and a Scruple. 
35. £. And of Borax, not above a Drachm and half a Scruple. 
26. §. Ofthelenote, That although Common Salt be very diffo~ 

luble, and will prefently catch themoyfture of the Aer: yet a much 
greater quantity not only of Salt of Tartar, but even of Loaf Sugar, 

and of Green Vitriol it felf, may be dififolved in Water than of Common 
Salt. 

27. Again, as the great Solubility of fome, lb the lels Solubility 

of other Salts is alfo obfervable, as of Alum, and Borax. For the fame 
quantity of Water will diffolve near four times as much of Green Vitriol, 

as it will of Alum. And of Sugar more than ten times as much. Of 
Green Vitriol near eight times as much as of Borax 5 and of Sugar, twen¬ 
ty times as much. 

28. §. From this Experiment we are like wife cautioned, not only 
in the Infufion of feveral Ingredients together, but of any one fingly 5 
that fuch a proportion thereof to the Menjlruuum, be not exceeded. 
For all that is over and above what the MnflrUum will bear,is either not 
extra&ed, or will be precipitated. As is evident not only in the Dijfo- 

lution of the Salts above named, but in the Infufion of PLints themfelves: 
as, for inftance$ of Senna 5 two Drachms whereof will impregnate 
four Ounces of filler as ftrongly,as if twice the quantity were infufed$ 
becaufe the Water will bear no more of the Purgative Parts of that 
Body. 

29. §. There is only one Salt more remaineth to be fpoken of un¬ 
der this Experiment 5 and that is, the Cryfials of Tartar. Whereof^ 
it is fomewhat ftrange to obferve, that it will fcarce at all diffolve in 
Water : not more, than even divers Ref nous Gums, as Mafic Tolu, 
Tacchamahacca, and fome others will do. For if two Drachms, fup- 
pofe of thefe Cryftals, of Tartar (commonly fold for Cremor Tartari) 

be put to one Ounce of Water, fcarce five Grains thereof will, by Agi¬ 

tation, be therein diffolved. 

V 
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CHAP. II. 

I 4 , 

In which is /hewed, that hy the Solution of Salts in Wa¬ 
ter, fome certain Jpace, more or lefs, is gained. That 

the Jpace is different according to the Nature of the Salt. 
And what the juft fpace is, which is gained. 

1 E Fifth Enquiry is, Whether by diffolving of 
a Salt in Water, there be any (pace gained, or 
not. That is,whether the Bulli of the Water be 
greater before the Salt lying in it be fully diffol- 
ved, than afterwards. For tryal whereof, I 
took a Bolt-head with a (lender Neck.) holding 
fomewhat more than a pint 5 and filling it up to 
a certain place in the Neck, 5 I then put in an 
Ounce or two of Salt. And obferving the hight 

of the Water, both before it was diflolved, and afterwards 5 It plainly 
appeared, that there was (ome, and that a confiderable fpace, gained 
by the Difolution the Water thereby finking feveral Inches below 
the place, where it flood after the Salt was firfl put into it. 

2. §. From this Experiment it is plain, that there are Vacuities in 
Water. That is to fay, that all the parts of Water are not contiguous, 
but that either betwixt, or in the Atoms of the Water themfelves, there 
are certain Pores, either abfolutely void, or at lead filled up with ano¬ 
ther more fubtile body which is eafily excluded by the particles of 
Salt: by poffeffing the room of which the above faid fpace is gained. 

3. $. The Sixth Enquiry is, Whether the (pace be equally gained, 
by an equal encreafe of the fame Salt. 

4. §. For this I made two tryals 5 the firfl was this. Two half 
Ounces of Salt Armoniac,being fucceffively diffolved in the fame Water 5 
both of them raifed up the Water in the Neck, of the Bolt-head, equally} 
the firfl 3 Inches J, and fo the fecond. 

5. The other was this. Four half Ounces of Nitre, being fuc¬ 
ceffively diffolved in the fame Water, they all of them raifed up the 
Water in the Neck, of the Bolt-head, equally j the firfl a little above 
two Inches, and the 2d, 3d, and 4th, juft as much. 

6. §. The Seventh Enquiry is. Whether upon the Diffolution of 
feveral kinds of Salts, be gained fo many feveral quantities of fpace. 
For this I made tryal upon Eleven feveral Salts, fc. Salt of Tartar, 

Common Salt, Sal Gemmeus, Roman Vitriol, Nitre, White Vitriol, Green 

Vitriol, Alum, Borax, Loaf-Sugar, and Sal Armoniac 5 of all which, I 
diffolved an equal quantity fc. two Ounces, in an equal quantity of 
Water, feverally 5 that is, taking frefh Water for every Solution. The 
fuccefs was, That the Sal Armoniac raifed the Water 15 Inches. The 
Loaf-Sugar, 13 Inches and |ths- The Borax, a Foot. The Alum 11 
Inches, and |ths- Green Vitriol, 9 Inches and *ths> White Vitriol, 9 
Inches and i*. Nitre, 8 Inches, and 4ths* Roman Vitriol, 7 Inches 

and 
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and {ths- Sal Gemma, 6 Inches, and *ths- Common Salt, 6 Inches and 
lths- Salt of Tartar, not above 4 Inches and Ith- All which differen¬ 
ces are plain, and mod of them very rematquable: Two Ounces of Sal 

Armoniac railing the Water near four times as high, as the fame quan¬ 
tity of Salt of Tartar. 

7. £. From this and the fourth Experiment, compared, it alio ap¬ 
pears, That the feveral fpaces gained by the feveral Salts, though fome- 
times they do, yet do not always anfwer to the Solubility of the faid 
Salts. As to give lome Inftances 5 Loaf-Sugar is the mod difloluble of 
any other Salt 5 yet it gaineth lefs fpace than all the reft, fave only 
Sal Armoniac. So Green Vitriol is more diffoluble then either Nitre 

or Common Salt 5 yet gaineth lefs fpace than either, efpecially than the 
latter. And Sal Armoniac, which is more diffoluble than Alum or Bo¬ 

rax, yet gaineth lefs fpace than either of them. The Caufe whereof 
is not eafily affigned. 

8. §. Notealfo, that by the fame Experiment, as well as by the 
Tafte and other Circumftances, it is plain, That Sal Gemma is nothing 
elie but Common Salt, coagulated or Cry ft alii zd under Ground. 

9. $. Again, as the Fifth Experiment fheweth, That there are 
Vacuities in IVater : fb doth this Laft, that thole Vacuities, are of differ¬ 
ing kinds. Becaufe, otherwifc, it fhould feem, That the Bulk of the 
Water would increafe,more or lefs,according to the Solubilitie of every 
Salt, and ncrt be alternately differenced as it is, Some Salts, more 
difloluble, increafing the Bulk of the Water lefs, and others lefs diffo- 
luble, increafing it more. I fay, that this difference dependeth not 
only upon the different Figures of the Atomes of Salt 3 becaufe then 
every Salt which is more difloluble, would (quantity for quantity ) 

take up lefs room in the IVater : which is contrary to the Experiment. 
10. From the fame Experiment, howfoever paradoxical it may 

feem, yet is it alfo manifeft, That although Water be a Fluid, yet the 
Particles thereof are hard and confident, and unalterable in their Figure. 

Otherwife it is plain, That all manner of Salts would be diffolved in 
the fame manner, and take up the fame room in the IVater. For let 
the Figures of the Salts be never fo various, yet if the Particles of 
Water were themfelves Fluid or Inconfijient and Alterable, they would 
always fo conforme to thofe Figures, as to fill up all Vacuities , and fo 

upon the Solution of feveral Salts, if of equal quantity, the Water 

would ftill retein an equal Bulk,•. As fuppofean Ounce of Iron were 
drawn into Wyer, another beaten into Plates, a third made into Hooky, 
a fourth into Needles, a fifth into Nails} every one of thefe five Oun~* 
ces, being put feverally into IVater will encreafe its Bulk equally. I 
conclude therefore, That the Atomes of Water are hard and unalter¬ 
able. 

11. £. The Eighth Enquiry was this. What that juft fpace 
might be, which any Salt gaineth upon Diffolutiou, with refpeft to its 
own Bulk, or the Bulk of the IVater ? For the making of this Experi¬ 
ment, Water will not ferve, nor yet Spirit of Wine 5 becaufe they both 
of them diflolve more or lefs of thofe Salts which are put into them 5 
whereby the obfervation of the true Bulk of the Salt, and confequently 
of the juft fpace it gaineth by Dijfolution is loft. I took therefore Oyl 

ofTurpentine, and pouring it into a Bolt-head, marked the place of 
its afcent in the Neck. Then pouring likewife into it two Ounces of 

Common 

\ 
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Common Salt, I marked the fecond afcent of the Oyl 3 and found it to 
be 10 Inches and 6 eighths. Repeating the Experiment in like manner 
with two Ounces of Nitre, I found the afcent of the Oyl to be 11 Inches 
and *th- Repeating it again with two Ounces of Alum, the afcent of 
the Oyl was 13 Inches and |ths- And making it once more with Sal 

Armoniac, the Oyl afcended to 15 Inches: the (aid feveral afcents of the 
Oyl being the true fpaces which the Four abovefaid Salts take. From 
which. The fpace which the fame Salts take up upon Diffolution, be¬ 
ing deduced 5 the remainder is the fpace gained by that Diffolution. 

And fo it appears, firft, that Sal Armqmac gaineth nothing 3 being the 
only Salt of all I have tryed,which caufeth the equal afcent both of the 
Water and the Oyl fc. juft 15 Inches in both. Alum caufeth the afcent 
of the Oyl to 13 !ths> of the Water, to II Inches and f ths: So that it 
gains about 1 Inch and \ out of 13. Nitre caufeth the afcent of the 
Oyl, to 11 Inches and \th 5 of the Water, to 8 Inches and lths- So that 
Nitre by Diffolution gets almoft the fpace of 3 Inches in 11. Common 

Salt ciufeth the afcent of the Oyl, to 10 Inches and 4th* 3 of the Water,' 

6 Inches and !th.s. So that Common Salt gains by Diffolution 4 Inches in 
10, which is very considerable. 

12. §. By this way the Specifick Gravity of all kinds of Salts may 
be eafily taken, and the difference betwixt them is fomewhat furpri- 
zing. For it appears by the Afcent of the Oyl, that Nitre, quantity 
for quantity, is about a 22th part lighter than Common Salt. Alum 

about a 6th part lighter. And Salt Armoniac, almoft a 4th part lighter 
than Common Salt. The like eftimate may be made of the Gravity of 

all other Salts. 
13. §. By the fame Experiment it alfo appears, That according to 

the Specifick Gravity of Salts they are many times at leaft more or 
Jefs Volatile 3 as in the four laft Salts is plain. For Common Salt which 
of all the four is the moft fixed, is alfo the heavyeft. Nitre which is 
fomewhat lefs fixed is fomewhat lighter. But Alum which is ftill lefs 
fixed is much lighter. And Sal Armoniac which is wholly Volatile, is 
the lighted of all the Salts above mentioned. 
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zrr* 

Salts in Water. 

CHAP. III. 
/ 

Wherein, from the Experiments in the foregoing Chapter, 
is/hewed, the Caufe of the Motion of the Mercurv in 
the BAROMETER. 

O R the doing of this, it will firft be acknowledg’d. 
That not only feveral forts of Sulphur, but alfo of 
Volatile Salts, are continually fublimed from molt 
Bodies into the Aer. So Lightning, from the celeri¬ 
ty of the accenfion, appears to be made of a Meteor^ 

which is Nitro-Sulphureous. Snow dependeth upon 
a Mixture of Nitrous, and other Salts ; as is evi- 
!^ J J* CO _ _ . 1 — . 3 i r\ . . i 

w “— - -—aiiu uuicr suits $ as is evi¬ 
dent, from the regularly and differently Figur'd Parts, which compofe 
the whole Body of a Snowy Cloud, before it clufters into Flakes. And 
one reafoo, why Rain is the belt Water for any Soyl, is becaufe it is im¬ 
pregnated with divers Volatile and Fruitful Salts. And fo from other 
Meteors. 

2. And next, that thele Salts, are not always in the lame Quan¬ 

tity, Proportion, and State, in the Aer : but that fometimes they are 
more copious 5 at others, lefs: fometimes, one more copious, than an 
other: fometimes, more plentifully diffolved 5 at others, more fpare- 
ingly : and that, either as they are more or lefs pure and ditfolubley or 
according to the quantity of the Vaporous Parts in the Aer, in which 
they are incorporated or diflolved. 

3. §. Thus much being granted, from the Experiments in the fore¬ 
going Chapter compared together, we may refolve our fclves about 
fome Phenomena in the Barometre. Which feems to vary, not fo much 
with the meer Weight of the Aer, which hitherto hath been fuppo- 
fed : as by the different preffure it makes, in being crowded more at 
one time, than at another. That is, according as certain Nitrous, or 
other Saline Bodies, take up Ids Space in the Aer, when diffolved in the 
Watery Parts therein, than while they are undiffolved. 

4 jf. And therefore it is efpecially to be obferved, That as the 
Mercury commonly rifeth in the Cylinder for fome days, but always 
for fome time, before the change of the Weather, whether for Snow or 
Rain : So, that then it prefently falleth again, even before the Snow 

or Rain falls. Whereas, if the Weight of the Aer, were the only, or 
the chief Caufe of the afcent of the Mercury 5 than as it rifeth all the 
while the Weather is gathering, fo it would keep its ftanding or heighth, 
until the Weather breaks and falleth down : which yet it never doth 
but always falls before it 5 fometimes no Ids than a whole day. The 
Caufe whereof is, in that all the while the Mercury rifeth in the Cylin¬ 

der, the Aer is crowded with more and more Saline Parts, which by 

th@ 



Experiments in riijjohing Led. VII. 

the Winds, or otherwife, are carryed into it $ and fo caufeth it to 
prefs upon the Mercury in the Box : but after that in fome time the 
Salts are diffolved or incorporated in the Aqueous Parts of the Aer, as 
in Rain or Snow, fo foon as that is done,there is fome Space gaind$ and 
fo, before any Weather falleth, the Aer is lefs crowded, and preffeth 
Ids upon the Mercury in the Box, which gives way to its defcent in 
the Cylinder. 

5. From hence alio it is, that the Mercury rifeth higher with 
Cold Winds, than it doth with thofe which are Warme. Bothbecaufe 
that in cold Winds there is the greateft quantity of Nitre: and that the 
coldefi Winds, are ufually the dryeft. So that the Nitre wanting 
Moyjlure fully to diffolve it 5 it takes up fo much the greater (pace, and 
fo caufeth a greater preffure in the Aer, as hath been (aid. 

6. $. Laflly, For the fame reafon it comes to pafs, that the Mer¬ 

cury firft rifeth higher, and then falleth lower before Snore, than it doth 
before Rain. Becaufe that for the produ&ion of Snore, the Aer is 
crowded with a greater quantity of Nitre, or fome other like Salts , 
which bdore they are diffolved, take up fo much the more fpace, 
and afterwards fo much the lefs, even before the Snow falls: as hath 
been proved. 

I 

FINIS. 
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Query 2. 

S. 

SAlt aereal, Id. § 60. 
Salt Alkaline,in many Plants 

in their natural efiate, 240. $ 9* 
Salt ammoniac, 246, § 44. 
Salt, efjential of Plants, How made, 

262. £ 3, dc. Si 265. £ 3. Sic. 
Of fcveral forts. Id. § qQJnian- 

ced alfo in thoje of Rojemary, 
Blacky Thorn, Scurvey-Grafs , 
Wormwood, AJfj, 865, £ 6 dc. 
Tq/?<z /e 7» Rfjubarb, Id. 

i 4u 
Salt fixed, ofwhatufe in Purgation, 

260. 
Salt Lixivial of Plants, how imita¬ 

ted, 233. ^ 6, of different na¬ 

ture, 264. £ a. 
Salt of Ajh, of what nature, 167. £ 

2 2. Of Tartar. Ib. Fielded in 

different quantitys by the Barque 

of Aft], Rofemary, Black-Thorn, 

Agrimony, 256. Query 1. Gar- 
den and Sea Scurvy-graft. 256. 
Query 2. iWmf di (till'd, and 

not, 25 6, Query 3. Majorane, 

OakoBarque, Liquorifh, Anifeeds, 

Sorr l, Garden Scurveygrafs , 
Mint, Sea Scurveygrafs, 256. 
Query 4. Major ane. Agrimony, 
Mugwort, Mint, Mallow, Rhu¬ 

barb, Sena, jalap, Colocynthis, 
2 5 7, Query 5* Flax, 258. Qu. 
I. Gum Arabic4, Euphorbiurr, 

Myrrh, Opium, Aloe, Scammouy. 

Guttagamba, 258. Query 2. 
Salt Marine, its nature, 246. $ 43. 
Salt Marine of Plants, how made by 

Nature or Art, 234. ty 8. 263 § 
12, Sic, 2 66. ^ 16. Offever al 

forts, in flawed in thofe of Rofe¬ 

mary,Scurvey graft, Blackthorn, 

Wormwood, 266. § 17 Sic. 
Salt of the dead Sea, 263, § 14. 

Saps 
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Saps Plants, how to be obfervcd. 

Id. 'll.to 26 and 31 to 47. 
Their feveral kinds, f 21. Re¬ 
ceptacles, $ 2 2♦ Motions, £ 23. 
ffuantitys, £ 24. Lonfiflencc, £ 

r* 

2 5’ 

Sap, /j0ir imbibed, diflributed 

to the feveral parts of the Root. 

An. 82. £ 15 Sec. if/ Circula¬ 

tion therein, An.17. § 29. where, 

/wn? afccnds in the Trunf, 

Ad. 24. ^ 29. & An. 124. 
Sap other contents of the-feveral 

Parts how made. An. 92* £ 57 
&C. & 13 I. Hon? ^ Milky Sap, 

An.67.5 19.Sc 93. £60. Sc 133. 
$12 Sec. How a Winy, 93^62. 
Sc 132. £ 3 See. How one very 
Oyly, 132.$ 6 Sec. 

Scurveygrafs Garden, of what Taft, 

283. § 6. 
Scurvey-grafs Sea,?'// Nature, 256. 

Query 4. 
Seafons <?/Plants, Id. £ 14. 
Secundine fee Seed. 
Seeds 5 their Cafe or Uterus, An. 

45, § 2. of feveral manners, i8<3* 
Figures, Ad. 45. $ 3. See. 195. 
Numb r 198. Motions, 188. $ 

18 Sc 199 i 3, Sec.Stones, 201. 
§ 2. Sc 209. Mucilages, 201, 
$ 4. CoaD Membranes, An. 2. 
43. 45. § 3, See. 46 * 10. 47. 
£15 Sc 20 i ♦ $ 6. 210 See. Aper¬ 

tures, An 2. k 5. Sc 200 5$ 1. 
Viteilum, 20. 2. § 9. T&e Feet us, or 

true Seed, its Radicle and Lobes, 

An. 2 & 3. § 9 *0 12. Sc 203. 
Pluv.c or Bud, An. 3.$ 13 Sc 206. 
Skfn, An. 4. $ 16. Sc 207. § 9. 
Parenchyma, An. 4- § 18. Sc 207. 
£10. Seminal Root or Veffels, 

An 5. £ 2i, See. 8c 207. $ u, 
See. Fi£er, An. 48. $ 17. 
Sc 2 12. Content. 208. £ 15. The 

manner efits Vegetation, An.6. $ 
30., Scc.O/its Generation, An.48. 
$18 Sec. Sc 209 See. 

Shape of Roots, <*««/ Parts. 
yee Roots parts* 

Shells, f#eir Nature, 248. § 9, 10, 

11. 

Skin, fee Seed ofier Part'. 

Silver, ;7j- Nature, 245 £ 29. 
Smell of green Carduus,\ d. £ 23. Of 

the PeStil of Arum. Ib. 
Soyl. y?e Lnrrh. 
Sperme e/ Plants, fee Flower. 
Spirit of salt, 247. $ 46. 
Spirit of Salt Ammoniac, 247. £ 

47- 
Spirit of Peas-Cods, Id. § 30. 
Spirits urinous, W 0**^ left off- 

enftve, Id. $ 45. 
Spirit of Wine mixed with Aqua 

fort is, what thereupon re mar kd* 
lie, 242.^26. 

Stalks, fee Trunks and Branch¬ 
es. 

Steel, its nature, 244, £ 20. Mixed 

with double Aqua fort us, what 

thereupon remarkable, 244. §. 
22. 

Stillatitious Oyls, how mixed withe 
water, 232. § 7. Sc 237. 

Stomachickmenlkruum,253. £ 73. 
Stones , a ftrange one bred, in the 

Stomach, 252. $ 48. Others pro¬ 
bably bred there, 253. 51. 0/ 
the Kidneys or Bladder, of what 

nature, 251.£ 32. How preven- 

ted, 251.^41. d- 252. £42. 
Gall Stone,it/ nature, 252.$ 47. 
Bezoar, 7/r nature, 252. ^ 49. 
Lead-Spar, 244. $12, 
Lapis Calaminaris, 243. £ 9. 
Tuthiae, ibid. 
Lazuli, 244. £ 12. 

I Structure of a Plant. 120. $ I L 
dv. 

Sugar of Raifins and Figs. Id. £ 
41. 

Sulphur predominant in the true 

wood of a Plant, id. $ 52. 
Sun, its Influence on Plants how to 

be examined. Id. £61. 

Talks* 

i 
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T. 

TAfts of Plants; how to be cb- 
fervcd, Id. §29. Simply 

280. § 6. Compounded, 281. 
Their Degree ,282. Motions or 

Terms, 289. Seat, 284. Crf«- 
/e/, An. 95. £ 68 eK. 286 
&c. 

Taft of Arum Root, 281. 5* 
Afparagus Root, 284. $10. Bo¬ 

nus Henri cut, 284. § 10. Cz/rf- 
mus Aromaticus, 283. § 6. fe- 

landine little, 284.$ IO. C/e- 

matis peregrina the Seed-Cafe, 

283. $ 3. Colocynthis, 284. $ 8 
Contrayerva, 283. $ 6. Cwea- 

wi/z/, f/>e Leavs, 284.^ 4,8. 
Daify Leavs, 284. §10. Enula, 
283. § 3,4. Euphormium, 283. 
§6. Gentian Root, 284. § 5, 8. 
Hellebore blacky, the Root, 280. 
§ 12. 283. § 3. 284. § 4. 
falap, 283. § 6. 284. § IO. 

Nightjhade deadly284. § 9.Nitre 
280*$ 6. Pimpinel, 284* ^* 
10* Pjrethrum the Root, 281* 
5** Sc 284. § 7* Tamarisk: 
Leavs, Id* § 29* Wormwood- 

Root, 285. § 12* 7arrow., 

283* § 6* 
Texture <* P/4/zf, 120* § 11, 

8CC. 
Thorns, f/>eir kinds* An* 33*$ !♦! 
Timber, Jee Trunk* 
Tin, it/ nature, 245* § 26. 

Tin mixed with ffrong Aqua for- 

tis, thereupon obfervable, 

245. § 27* 
Tinfture <7/ Bawme in Water, 274* 

§ n* J« .Spirit <7/ IFi/ze, 275* 

14* 
Tin&ure of Corals, a cheat. Id* 
§ 28* 

Trunks, Branches feveral de¬ 
ft ribed as they appear to the naked 

Eye, fc, of Indian Wheat, Dan- 

delyon, Borage, Colewort, Holy- 

oak, wild Ctuumer, Scorzonera, 

I Burdock, Endive, Vine, Sumach 
103, See* 

Trunk, skin, An* 19* £ 2* 8c 

107* $ 2 to 5, 

Tfte Barque, An* 19* £ 3* 
JtJ Parenchyma, ic8* $* 7* 
Veffels, 108* 5* 8* top* 113* 

X^e Lymphedu&s their Strutfure, 
hi* 30, Sec* 

Milk-Veffels, their Structure, 112* 

§ 35, &c* 

Different Surface of the Barque 
how made, 129.^4* 

How united to the Wood, 129, 

2, 3* Ai?n? /Aix always keep* 

moytt, not the Pith, An* 20. § 

7. Sc 93. $ 58. Sc 124. 2. 

T/>e tFW, An. 19. $ 4. to 11. 8c 

An. 20 Sc 21. 

Its Annual Rings, An. 19. § 6. 

Infections, An. 19. §. 5. 12. to 

15. 17. 8c 128. § 8.8cc. 

True wood, 114. § 10, 8cc. 

How dilated, An. 22. £ 22, 23. 

And why, § 24, 8cc. 

Aer-Veffels, An* 20. § 8, 9* Sc 

115* £ 16, Sec. 

//en? /ejj in the Trunk , tXz# in 

the Root, and whtnc formed late 

in the year See* 130* § 10. & 

131. £ 16. 

The Pith, An. 19. § 5, 18, 19, 

20. Sc 119. to 122 Sc 129.5* 5. 

See. 

Trunk/, their different Structure 
whence, 129. 

Shapes, whence, 135. 

Motions, whence. An. 22. § 21. 

Sc 136. 

Trunks, how fitted for Mecha- 

nick^ufe, 13 7. 

Trunks, of their Bleeding, Id. 

§ 23. 8c 124. $ 3,8cc. 

Trunk-Roots, An. 27, 28. 

Turnep, deferibed. An. 13. 

Valves, 
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v. 

VAlves, no where in Plants, 
An. p. ai. 16. 

Vegetables,^*? Plants. 

Vegetation of the Seed, fee Seed. 

The manner of Vegetation, how 
judged of Id. $. 53, 

Veflels of the Root and other Parts, 

fee Root and other Parts. 

Virtues of Plants, how to he obfer- 

ved and judged of. Id. $.12,30, 
47. & p. 236. 290. 

Imi table, 235. 

The reafon of them, how knowa- 
ble. Id. $.55. 

Vitriols, their nature, 246. $.38. 

Uterus of Plants, JHefiy or mem¬ 

braneous^ 186. 

W. 

Allnut, 185. 

Water,how to be examined 
a f relating to Vegetation. 
Water, how mingled with fiilla- 

titious or other Ojls, 23 7. 

Wood of the Root and other Parts, 

fee the Parts. 

Wood of Beech, An. 20. & 21. 

Of Oak, Ibid. 

Its predominant Principle, Id. 

52. 

Y. 

Arrow LeavSy their Tajlt 283 

$. 6. 
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THE 

EXPLICATION 
OF THE 

TABLES, 
— -—■—— >— - . 

Reduced to a narrow compafs 3 as ferving to clear thofe 
Particulars, chiefly, which the Defcripions before gi¬ 

ven, have not reached. 

The TABLES to the Firft 
BOOK, are Four. 

TAB. ' Igure 1, a, The Fo- i. L C 
~ ramen. 

F. 2, a, the Radicle lodged in the 

Body of the Iner Coat. 
F. 3, a5 the Radicle}b0the Plume 

or Bud. 
F. 4, the Seed covered 3 c, the 

Seed open 3 e, the fame magnified. 

F. 5. a, the Corn covered 3 c, na¬ 

ked and a little magnified. 

F. 6. a, b, the two Lobes 3 c, the 
Radicle? c, the Radicle and Bud 3 
d, the Hollow in which the Bud lies. 

F. 7. a, the Seed covered3 c, na¬ 

ked 3 e, open. 
F. 8. a, one Lobe 3 —b, the Bud 3 

b, magnified. 
F. 9. the Slice a little magnified. 

F. 10. The Radicle d, cut tr an fi¬ 

ver fly c. 

F. 11. The Plume or Bud a, cut 

tranfverfly c. 

F. 12. Cut by the Length. 

F.13.A Lobe cut tranfverfly. 
F. 14. Both the Lobes pared by the 

Length, to fi)ew the Seminal Root. 

F. 15. a, the convex fide of one 
Lobefibewing the Seminal Root with¬ 

out cuting 3 c, the fiat fide. 
TAB. II. F.i, 2, & 3. flew the 

gradual converfiton of the Lobes of 

the Seedt into Leavs. 

F. 4. a, the Radicle cut by the 

length 5 b, tranfverfly. 
F. 5. The white Wedges, are the 

Infertions 3 the blacky, are the Wood 3 
the prices are the Aer-Veffels\ and 

the blachjhalf ovalsythe Lymphedttfts 

in the Barque. 
F. 6. The three black Rings, are 

the terms of three years growth. 

F. 7. a, the upper part 3 b, the 

lower. 

F. 8. A Turnep cut tranfverfly, 
and part of the Rind cut off. 

F. 9. fijeweth the gradual growth 

of the Pith. 
TAB. III. F.i. The Bud cut 

tranfverfly and part of the Radicle 

b 
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by the Length, in a Bean newly 

fprung up. 
F. 2. fieweth the Wood as it ap¬ 

pears to the naked Eye. 

F. 3. the Cane fplit down. 

F. 4. the Corn newly fprouted. 

F.5. A Branch of five years growth. 

Front the Circumference, to the ut- 

ntojl blacky Ring, goes the Barque. 

F. 6. a, a piece of the Stall} 3 b, 

magnified. 

F. 7. a, a piece of Oak: wood cut 
tranfverfy 3 b, the fame magnified. 

The white Lines are the leffer and 

greater Infertions. The Pricks, are 

the Wood. The little and great 

Holes two forts of Aer-Vejjels. 

F. 8. Part of a Branch ten years 

old, with the Barque gripped ojfand 

cut both tranfverfly and down the 

length, to Jhew how the Barque is in¬ 

fer ted into the Wood. 

T AB. IV. F. 1. j(hewing how 

the Infertions appear, in a piece of < 

Beech-Tree fplit down,to be braced or 

woven in together with the Wood. 

F. 2. to 11. few the different po- 

ftion and Figure of the Lignous Fi¬ 

bers. 
F. 12. a, one of the Thecce Semi- 

niformes in a Lily, with the fper- 

matick. Powder therein, as apparent 

to the naked Eye. 
F. 13. a, one of the fuits in the 

Florid Attire, as it appears to the 

naked Eye 3 b, the Floret 3 c, the 

Sheath 3 d, the Blade. 
F. 14. Wherein the white Pentan¬ 

gular Acetary is bounded by theCal- 

culary. 
F. 15. The Branches which run 

through the Stone to the Flower and 

Seed. 
F. 16. The Innermof Cover of the 

Seed, as Jhaped when it is ripe. 

F. 17. The Coats cut open. 

F. 18. The Seminal Root. 

The TABLES to theSe« 
cond BOOK are Thirteen. 

TA B. V.foeweth the generation 
of Roots out of the Defcend- 

ing Trunk. So F.6. is a treble Root 

of three years defcent 5 the lower- 
tnofl, half-roted off. 

TAB. VI. F. i.fseweth the Bur* 
face of the Barque. 

F. 2. the niidle part. 

F. 3. the Barque Jlrtped. 

F. 4. the Root cut down the length. 
F. 5. the Barque flriped off. 

F. 6, the Network^ both of the 
Lymphedu&s, and of the Aer-Veffels. 

F. 7. the Generation of a Bud. 

F. 8, 9, 10, II. The Root fplit 

down, to few the Poftion of the 

Veffels, and the Figure of the Pith at 
the top of the Root. 

TAB. VII. The Roots all cut 

tranfverfy, and their Varieties de- 

feribed, in the fecond Book, as they 

appear to the naked Eye. 

TAB. VIII. Other Roots cut 

tranfverfy, and the varieties of their 

Parts alfo defribed in the fecond 

Book,• 

TAB. IX. More Roots cut tranf- 

verjly. 

T A B. X. F. I. A Slice of the 

Root cut tranfverfy 3 but a little too 

big for the life. 
F. 2. A A, One half of alike slice. 
b b, The skin. 
A A D D, The Barque or all that 

part of the Root analogous to it. 
G D, The Lymphedu&s on the 

inner edge of the Barque. 
GG, The Wood. 
GT, The Aer-Veffels therein. 

TT, The Pith. 

TAB. XI. F.i. The Neckof 
the 
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the Root cut tranfverfiy. 
F. 2. One half of the fame fpht 

down. 
F. 3. Magnified. 

AB, The Skin. 4 

A E, The Barque. 
E E, The Lymphedutts. 
The black Columns under them, 

are the Wood. 
The Holes in the Columns are the 

Aer-Veffels. 
The white Columns E h,are Infer¬ 

tions betwixt the Barque and the 

Pith. 
L e, The Pith. 
e e, The angular Bladders of the 

Pith. 

TAB. XII. A’, one half of F. 1. 

magnified. 

A b, The Skin. 
A G, The Barque, or all that part 

of the Root which anfwers to it. 
In which the round black, fpots, 

are the Mucidu&s. 
D G, The common Lymphedutfs. 

DT, The Pithy Part of the Root. 

T T, More Lymphedu&s. 

In both which,the black. Holes are 

the Aer-Veffels. 

TAB. XIII. A, One half of F.i. 

magnified. 

A C, The Skin. 
AG, The Barque, or that part of 

the Root which anfwers to it. 
D D, The MilkcVeJfels placed in 

Rings. . 
E E, The Parenchymous Kings be¬ 

twixt them. 
GT, The Bladders flreaming in 

Rays, by the mixture of the Ljmphe- 

duCts with the Laffeals. 
G G, To the Centre, the Wood. 

In which the Holes are the Acr- 

Veffils. 

TAB. XIIII. A b., The hfin, 

which fhouid have been thicker. 

AF, The Barque. 
G b, The Bladders in the outer 

part of the Barque, oblong and 

pofiured circularly. 
SS The Bladders in the inner 

part, flanding in Arches. 
FF, A Ring of Sap-Veffels. 
d d, Parenchymous Insertions. 

d L d, ihe Wood. 
In which; the Holes edged with 

white Rings are the Aer-Veffels. 

TAB. XV. A A, The Skin. 

AB, The Barque. 
B L, The Sap-Vejjels in the form 

of a Glory. 

B E, The Wood. 
In which3 the Holes are the Aer- 

Veffels. 
G E, A Ring of moreSap-Veffels. 

EE, The Pith. 

TAB. XVI. Ab, The Skin. 

A G, 1 he Barque. 
In which the round Holes B, are 

Balfame-Veffels. 
B. C. Parcels of Lynfyheduds. 

In which there aremore Balfame- 

Veffels. 
C D, Parenchymous Infertions. 

D E, Parcels of Wood, 
In which the Holes are the Aer- 

Veffels. 

TAB. XVII. A, the Skin. 

A B, The Barque. 
L S, A parcel of Sap-Veffels. 

LI, A Parcel of Wood. 
In which the Holes great andfmall 

are Aer-Veffels. 
B B, Parenhcymous Infertions be¬ 

twixt the parcels of Wood. 
D D, Others within them. 

The T ABLE S to the 
Third BOOK are 23. 

TA B. XVIII. Hereof fee the 
Defcription in the Third 

Book, Chap. 1. 
TAB. XIX. F. 1. A Branch of 

Corin Tree. 
A, fheweth the furface of the 

Barque. 
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B, Of the wood. 

F. 2. Stalky of Sonchus fplit down. 

F. 3. Branch of Fine Jplit down. 

In both, the fever al Storys cr Cham¬ 

bers of the Pith. 
F. 4. Branch of Walnut, A. an 

older. B, a younger : in both, the 

Pith parted into tranfvers Mem- 
brans. 

TAB. XX. F. 1. Shcweth the 
Surface of a WalkyngCane. 

And the Clutters of Aer-Vejfelsi 

fnrround.d with Kings of Succife- 
rcus. 

F. 2. Thefurface of the Skin of 
'Borage Stalky 

F. 3. TheTurpentine Vejfds run 

ving through the length of the 
Barque3 one of them cut down the 
middle, the other entire. 

F. 4. The M ilf-VeffelsfJewed in 
the fame manner. 

T A B. XXI. Sheweth the Woody 

and Aer-Vefjcls by the length of the 

Branch,partofthe Barque^and wood, 

being taken away. 

TAB. XXII. A B, The Skin. 
A C, the Barque. 

Q_)the Parenchymous part. 

H I, Parcels of Mucidtttts in a 
King. 

D C, Common Lymphedutts. 

CDEF, the Wood of 3 years 

growth. 

KLMN, The fecond years 
growth. 

O g, the great Infertions. 
P g, the jmailer. 

X X, Lignous parcels. 

Within which the Holes are the 
Aer-Vefjels. 

EFGj the Pith. 

TAB. XXIII. A B, the Shjn. 

A C, the Barque. 
Q, the (imple Parenchyma. 

HI, a Ring ofJpecial Vejfds. 

P, common Sap-Vejjels. 
CDEF, the Wood of 3 years 

growth. 

KLMN, one yea^s growth. 
X, great Infertions. 

P O, lejfer between them. 

fel 

The blacky parcels are the woad. 

In which the Holes are theAemVef 

E F G, the Tith. 

TAB. XXIV. A B, the skin. 
A BCD, the Barf. 

N N, the Parenchyma. 

H I, a Bing of Jpecial Sap-Vefi 

fils. 

CMC, Parcels of Lymphedutts* 
CDEF, the Wood. 

EFLK, one years growth. 

K P QJL, the larger Aer-vefjeh 
in the fever al parcels of Wood, 

g g, the lejjer Aer-veJJels* 
M T, the infertions. 
E F G, the Pith. 

TAB. XXV. A B, the skjn. 
A B C D, the Barque. 

H I, Special Sap Vejfds in arch¬ 
ed parcels. 

O O, the common Sap-iejfds 
which begin to turn into Wood. 

CDEF, the Wood. 

KLMN. one years growth. 

7 he Holes are the Aer-veffels in 
the wood. 

g g, the true wood. 

Oz, Oy, the Infertions. 

E F, other Sap-vejjeis. 
E F G, The Pith. 

TAB. XXVI. A B, the sfln. 
A BCD, the Barque. 

Q_Q_, the Parenchyma. 

H I, Special Sap-vejfels in arch¬ 
ed parcels. 

D C, a Ring of common lym¬ 
phedutts. 

DCF E, the Wood. 

KLMN, one years growth. 

The Holes are the Aer- Vefels. 

O O, the greater Infertions. 
P O, thefmaller. 

E F, other Sap-vejfds. 
E F G, the Pith. 

T A B. XXVII. A B, the Styn. 
A B C D, the Barque, 
W V, the Parenchyma. 

HI, round parcels of Sap-Vejfils, 

DC, the common Sap-Vejjels. 

D C E F, the Wood of 5 years 

growth. 
Ebb QR F E, 
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Q_K F E, one yean growth. 
X X, the true wood. 

The Holes both great and fmall 
are the Aer Vejfel s. 

S S. The great Infertions. 

T S, the finable r. 
EF G, the Pith. 

TAB. XXVIII. AB, the skjn. 

A B C D, the Barque. 

H T I, fpecial Sap -Vejfel.s in 
round Panels. 

DSC, common Sap Vejfels. 

D C E F, the Wood of fiveysars 

growth. 
the true w^od. 

K L 8tc.thegreat Aer-Vejels. 

D C, the fin aider. 

SS, the lnjertions. 

E F S, the Pith, 
TAB. XXIX. A BCD, the 

Barque. 

AB, a Ring of Sap-Vejfels in 
round parcels next the skin. 

H I, the Parenchyma. 
Another Ring of round parcels. 

DOC, Common lympheduffs. 
DCEF, the wood. 

MN EF, one years growth. 
S S, the true wood. 

K L, the great Aer Vejfels. 
P Q_, theleffer. 

O O, the Infertions. 
E F G, The Pith. 

e, the Bladders of the Pith. 

TAB. XXX. A B, the Skjn. 
A B C D, the Barque. 

R R fihe Parenchyma. 

HR. I, two Rings of fpecial Sap- 
Vejfels. 

DC, Common Lympheduffs. 

DCEF, the wood of four years 

growth• 
d d, the true wood. 

Q_d, part of it whiter, by the 
mixture of fpecial Sap-Vejfels repre- 

fented by the tranfvers Lines. 

M N, the great Aer-Vejfels. 

ce, parcels of lejjer ones. 

EF, a Ring of other Sap-Veffels. 
E F G, the Pith. 

T AB. XXXI. A B CD, the 

Barque. 

m m, the Parenchyma. 

H m I, Milk. Vejfels in arched par¬ 
cels. 

D K C, Lympheduffs. 

DCEF, the wood of one years 
growth. 

S T, probably milk Vejfels hereto¬ 
fore. 

The Holes in the Aer-Vejfels. 
K, K, the Infertions. 

E v F, other Milk^VeJfds. 

E F G, the Pith. 

TAB. XXXII. ABCDj the 
Barqne. 

M N, The Parenchyma. 

D L C, the Lymphedufls. 

H I, The Vejfels which carry the 
Turpentine. 

DCFE, the Wood. 

L L, the Infertions. 

E F G, the Pith. 

The greater Holes both in the Wood 

and Pith, are more Turpentine Vefi 
fels. 

TAB. XXXIII. A BCD, the 
Barque. 

X Y. The Parenchyma. 

K.XYL. Special Vejfels in round 
parcels. 

H I, others in a Ring. 

D C, Common Lympheduffs. 

DCEF, the wood. 

S Z T, probably one fort of Sap- 

Vejfels heretofore in the Barque. 

Q M QJX, fmall Aer-Vejfels. 

M N, great Aer-Vejfels. 
R Q, the fmall lnjertions. 

Q_ Qj, the great ones. 
E F G, the Pith. 

TAB. XXXIV. A B a a, the 
hairy skjn 

ABCD, Barque. 
Hwl, the Parenchjma. 

D M C, the common Lymphe- 
duffs. 

K L, the Milk Vejfels. v, one Vef 
fel. 

H I, Another fort of Lympheduffs, 

arched over the Milk. Vejfels. 
XX, fee ms to be a third fort of 
Lympheduffs. 

DCFE, the Wood. 

M M 
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Barque^ and the Woed. M M, the Infertions. 

XX, the true Wood, 

The Holes therein are the Aer Vcf 

fit*. 
E F, a Ring of Lymphe duels. 
E F G, the Pith. 

TAB. XXXV. A BCD, the 
Barque. 

A M B, the Parenchyma. 
H M T, Balfam Vefiels. 

K L, another fort of Sap-Vefiels 
in parcels. 

K L D C, Lymphedu&s. 
D C E F, The Wood. 

In which the Holes are the Aer- 
Vefiels. 

M M, the Infertions. 

E F, more Balfame-Vefiels. 
E F G, the Pith. 

TAB. XXXVI. a a, part of a 
Vine-Branch cut tranfverjly, andalfo 
fplit half way down the midle. 

B B, The fame magnified. Shew¬ 

ing the Pofition of the Bladders in 

the Barque and Pith in perpendicu¬ 
lar Rows 5 in the Infertions, in Ho¬ 
rizontal Rows. 

And the Vefiels or Parcels of Wood 
not raced as in many other Trees. 

TAB. XXXVII. Sheweth the 
bracing of the Vefiels. And how 

the feveral Parcels ofVeJfelsor Wood 

are interwoven with the Infertions 

TAB. XXXVIII. A B C D, the 
Barque, 

H I, The Parenchy ma. 

e e, A fort of Sap-Vefiels. 
a a, Another fort. 

c c, MilkVefiels. 

D CE F, the Wood. 

V V, the Aer-Vefiels. 

11, More Lympheducts. 

rr, Mere NUlp-Vefiels. 
a t, The Infertions. 

E F G, Ihe Pith, compofed of an¬ 
gular Bladders, the Bladders of 

Threds, and the Thr eds of (ingle Fi¬ 
lers. 

fi One of the fingle Fibers. 

TAB. XXXIX. Sheweth the 
Structure of the Ljmphedutfs or of 

the Lignous Fibers both in the 

F t a, & F.2, a fi„gie Veffd 

in the Barque of Flax, compofed 

of a great number of other Lignous 
Fibers j with which alfo the Par n- 

chymous are tntermixd. Not vifi- 

blc^ except very highly magnified. 

F-3- A parcel of the fame Veffels 
in Wood. J 

F. 4, & F. 5. Jhen1 the manner of 
the Afcent of the Sap, both in the 

Lympheduffs, and in the LaHiferoits 
and other larger Vefiels. 

TAB. XL. The Fibers which 
hang dtwn from the Barque are the 

Lymphedutts- one of which is com¬ 
pofed of a great many other fmaller 
Fibers. 

The large Tubes are the MilkfVef 
fils compofed of Bladders. 

The Fibers which hang down from 
th: wood, are fome of them the old 

Lymphedu&s turn'd to wood. 

And fome, Aer-Vefiels unroavd. 

The thin Plate between the two 
wedges of wood, is one of the In¬ 

fections, compofed of Bladders, and 
thofi Bladders of Threds. 

The remainder js part of the Pith, 
compofed ofThredj or Fibrous Blad¬ 
ders. 

The TABLES to the 
Fourth BOOK are 42. 

A B. XLI. b, a DockcLeaf 
covered with the Veil. 

d, the Leaf nakgd. 

a c, the Veil fpred open. 

In Clary, the Bud is embraced by 
the Curled Leans. 

In Sumach, the Bud lies within 
the Stalf, as an Egg or Kernel 
within a shell. 

TAB. XLII. F. i .Jheweth how 
the Pipes are inclofid one within an¬ 
other. 

F. 2. a, the Leaf foulded up. b, 
opened. 

F. 3. a b, the Br:d. b, a little 

magnified 
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magnified. 
F. 4. a b, the Leaf rolled up, 

inward, c, a little magnified and 

cut tranfverfiy, to jherv the Fowl. 
F. 5. a, the Leaf rorvled up. b, 

magnified and cut tranfverfiy. 

F.6.a, the Leaf rorvled backward, 

h, magnified and cut tranfverfiy. 

T A b. XUII. F. 1. Jheweth the 

Tenter-Hooks, by which the Leaf 

climbs. 
F. 2. Jheweth the Globnlets,turned 

to a white powder. 
The Leaf of Jerufalem Cowflip. 

Jhewcth the Way of the Infefl under 

the skin. 
TAB. XLIV. & XLV. Jhewetb 

the Meafures of Leavs by the Cir¬ 

cumference. 
T A B. XLVI & YAdVW. Jheweth 

the proportion between the chief Fi¬ 

bers j and alfo the Angles they uju- 

ally make together. 
TAB. XLVIII. F. 1, 2, & 3- 

firctchcd out. 
F 4. The fame as they ftand en¬ 

tire within the Wood. 

TAB. HI. Reprefenteth the 

Aer-VeJJels of Scabious, as in Tab. 
LI. 

TAB. LIII. Sheweth the manner 

of the Generation of the Leafichiefiy, 

by the help of feveral Salts, where¬ 

with the Sap is impregnated. 

F, 5. (i_) The Foundation of the 

work. 
F.6. (1 & 2 ) firengthned. 

F. 7. ( 1 & 3) 5 in which (3 ) 
is fit with the jquare end to end : 

and with the poynt-fide of one, to 

that of another. 
F. 8. The fame, diretling the Po- 

fition of the Lignous Fibers at very 

Acute Angles. 

F. 9. At lefs Acute Angles. 

F. 10. The greater Fibers at A- 

cute,andthe fmaller at Right Angles. 

F. 11. The greater at Right 1 A d. aLV111, f, i, 2) oc j. • * . f \ r/i* 
fijew the Apertures in feveral Angles with the help of (ij ( ) 

Leavs. 
F. 4. Jheweth the fame. And 

l ike wife, the peculiar compofure of 

the Bladders and Fibers of the 

Leaf. 
T A B. XLIX. fheweth the dif¬ 

ference in the Bladders, and in the 

F. 12. (3) dire fling the Fiber 

in the Edge of the Leaf into a greater 

Circle. 
F. 13. Into a lefs, and with divers 

III 1 FMPf PY f 

F. 14. ("4) dere fling the Paren- 
I". * } ! . . ... . sy F T 0 / 1 / /I« 

terence in the ntaaaers, ana in me “r* v t; 0 . 
Poftion of the Lignous fibers in the chymous Fibers sn mahptg the Hlad- 
j-i ^ « 1 ^ I W i* 

Stalh,s of Leavs. 
TAB. L. Jhewetb the Pulp of a 

Borage-Leaf and many others ccm- 

pofect of Bladders 3 thefides of which 

Bladder:, are made oj ether fmaller 

ones. 
And the distribution of the Lig¬ 

nous Fibers f and of the Aer-VeJJels 

fheathed within them ) not like that 

of Veins in Animals , but of the 

Nervs, &c. See the defeription of 

the Leaf. 
T A B. LI. F. 1. The appearance 

of the Aer-Vejfels like Cobwebs to the 

naked Eye, upon breaking the Leaf. 

F. 2. A fmall peice cut ofi of the 

Leaf. _ ' 
F.3. The feme magnified in which 

the fame Ffiels lookjikefpiral wyers 

ders. 
F. 15. In winding from one Blad¬ 

der to another. 
F. 17. Or about the Lignous Fi- 

Levs• 
F. 16. In making the Aer-Veffels. 

TAB. LI V. Jheweth how Nature 

manages the Folds of Flowers ac co¬ 

ding to their Shape. 
TAB. LV. F. 1. Jheweth the 

Edges of the Leaf faflned by their 

Indented Hairs. 
F.2. The Balfamick Knobs in the 

place of Hairs. 
F. 3. the number 5 running 3 

times into its Jelf in 13* 
F. 4. And jive times in 21. 
F. 5.&C. Fhe Seminiform Attire 

in ClematisAuttriac a. With one of 
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theTheca magnified 3 of which, there 

are about 30 or 40 in one Flower. 

F. 8, &c. The fame in Blattaria, 

with one of the Thec£ magnified 3 
of which are there about 5 in one 
Flower. 

TAB. LVI. The fame in yellow 
Henbane. 

With one of the Thec£ magnified 3 
of which there are about 5 in one 
Flower. 

And the Column on tbe top of the 
Seed-Cafe. 

TAB. LVII. The fame in St. 
Johns wort, entire, together with the 

Seed-Cafe or Uterus. 

TAB. LVIII. The Varieties of 

the Spermatick. Particles in the Se- 

miniform Attire, 

TAB. LIX. The Florid Attire of 
Golden Rod 3 

In which, the feveral fuits confift 

but of two pieces. And of which At¬ 

tire, the Flower doth almojl wholly 
confijl. 

TAB. LX. F. 1, &c. The fame 

Attire in French Marigold or Flos 
African us, with one fuit magnified. 

Of which, there are about 12, in one 

Flower 3 and every fuit con (fling of 

3 Pieces. 

F. 5. One of another Flower, con- 

fifing alfo of 3 Pieces. 

TAB. LXI. One fuit of the 

fame Attire in Marigold, and Knap¬ 

weed, each of them confljlingof three 
Pieces. 

F. 5. a, The Attire of one Piece, 
proper to each Leaf in a Marigold 

Flower, befides that in the bojome of 

the Flower. 

F. 8. a b, the Seed-Cafe or Ute¬ 

rus at the bottom of every fuit. 
TAB. LXII. The Attire (of3 

Pieces) proper to each Leaf in the 

Flower ofCichory. 
TAB. LXIIL fheweth the Flower 

of Mezereon perfectly formed in all 

its Parts, in the year before it ap¬ 

pears. But diff ers in Shape, as a Foe¬ 

tus doth when newly formed. 

TAB. LXIV. fheweth the fame 

in the Flower of Alarum. 

TAB. LX V. fheweth the pofition 
of the 20 chief Branches in an Ap¬ 
ple. 

Their Production from the Stalh^ 

to the Seeds and Flower. 

And a part of the Parenchyma, 

magnified, fc. that which is pricked 

out from the Coar to the Skyn 3 flew- 

ing the oblong Figure of the Blad¬ 

ders , and the Divisions in every 
Bladder. 

TAB. LX VI. F. 1, See. fheweth 

the Bladders in the Rind of a Li- 
mon conteining the Oyl. 

The Bags and Bladders of the 

Pulp, conteining the fowerjuyee. 
And the Pofition of the Veffels be- 

longeth to the Fruit,Seed,and flower. 

F. 5. fhews the fame Veffels, and 
treble Parenchyma in a Cummer. 

TAB. LXVII. Reprefnteth the 
Tarts of a Pear. 

The pofition and pr.dutfion of 
the Veffels. 

The Chanel from the top of the 

Pear to the botomc of the Coar. 

The Tartareous Knots. 

And the Bladders radiated to 
them. 

TAB. LXVIII. Seethe Deflrip- 

tions of Ft Ats jand the lafi Chapter 

of the Generation of the Seed• 
TAB. LXIX. F. 5. Sheweth 

the Parts of a Go os berry. 
The darker part is the fower 

Rind. Confifiing of two forts of 

Bladders, ofwhich fome zeryfmall, 
and others very great. 

The white pieces on the circumfe¬ 

rence of the Berry, arc the Lignous 

Fibers. 

The two oppofite white and radi¬ 

ated Bodys are the Jtdidle Paren¬ 
chyma. 

And the oblong Baggs round about 

the feveral Seeds or Seed-Cafes, are 
the fweet Pulp. 

TAB. LXX. Sheweth the Seed- 

Cafe of Radifh opened,and the Seeds 

hanging on tno Fcof.es. 

That of Toppey both entire, and 
I Ccc fplit 
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fplit down the midle. 
A (lice of the Cod of Garden-Bean, 

while very young $ and therein the 

Bladders andThreds of the Spongy 

Parenchyma. 
And the gradual ripening and 

opening of that of yellow Henbane. 

T A B. LXXI. sheweth the Seed 

Cafe of Tulip entire, cut tranfverfly, 

and fplit downe. 
A Jlice of Thorn-Apple, or of the 

Seed-Cafe of Stramonium , while 

young. 
That of Fimpinel naturally divi¬ 

ded into two Hemifphers j with 

the Butt on,on which the Seeds grow, 

erected in the middle. 

The manner of the ejaculation of 

the Seed, in Coded Arjmart. 
And the Coats of the Seed of Aza- 

rum formed the year before it ripens. 

T A B. LXXII. sheweth the mea- 

fures of Tlum-Jlones. 
The Apertures, and Divijions, of 

the covers of the Seed. 

The Seed and Seed-Cafe of Harts 

Tongue, opened with a Spring. 

And other contrivances both for 

the Motion, and Arreji of other 

Seeds 
TAB. LXXIII Sc LXXIV. See 

the Defcriptions. 
In Tab. 74. the corners and edg¬ 

es of that of Fox-glove foould have 

been rounder. 

The Figures are all done pretty 

near a Scale. 
TAB. LXXV. The Belly and 

Back of a Datejlone, and the ('mall 

Sprouting Node tahyn out of the Hole 

in the badycut open. 

The Shapes and Foulds of divers 

Seeds. 

The Vitellum of Orach, and Rha- 

ponticl^. 
In great blew-Lupine, d, the Na- 

vle 5 b, the defcending part of the 

Radicle. 
TAB. LXXVf. Flag. 1, the 

Seed. 2, flit open. 3, the true 

Seed which lies in the hollow made 

in the Cover (2) 4, one half of 

' ( 2)magnifyd. 5,the Seed(%) mag- 
nifyd. 

Purging Angola Nut. I, with the 
Jhell on. 

2. taken off. 3, the foft Cover fplit 

down. 4, the Seed which lies in 

it, the Lobes hereof anfwerable to 

two Leaves, and Radicle to the 

Stalk. 

And fo in the reft. 

TAB. LXXVII. Coffee Berry 

flone. 13 The belly of the Stone. 2, 

the Black- 3, pared a little. 4, the 

Kernel taken out of it. 5, the fame 

magnify d. 
Goojgraff. I, the entire Seed 2, 

the back^of the hard Cover. 3, the 

belly. 4, cut in two. 5, the fame 

magnifyd. 6, the true Seed taken 

out of it. 

Staphifagria. I, the entire Seed. 

2, the hard Cover. 3, Split in two. 

4, the true Seed taken out of it. 5, 
Thefame magnifyd. 

Peony, 1, the Seed commonly fo 

call'd. 2, one half of it fplit down. 

3, the other half. 4. the true feed 

taken out of it. 5 ,thefame magnifyd. 

Stramonium. 1, the Seed entire. 

2, the iner thicks cover. 3? the fame 
fplit in two. 4, the true feed taken 

out of it. 5. half the thicks Cover 

c3) magnifyd. 6, the Seed (4) 

magnifyd. 

TAB. LXXVIII. Some exam¬ 

ples of the Buds of Seeds before they 

are fown. 
Sena. \, the naked Seed. 2, the 

Lobes divided to fjew the Bud. 3, 
one Lobe with the Bud magnifyd. 

Carduus Benediftus, 1, the entire 
Seed. 2, with the outer Covers off 

3, nakyd. 4, divided. 5, that half 

with the Bud, magnifyd. 
Hemp. 1, the naked Seed divided. 

2, 3, the fame magnifyd. 
Almond. 1. one half of the Ker¬ 

nel. 2, the Radicle and Bud at the 

bottom of it. 3, the fame brokyn 

off- 4, mavnifyd. opened. 
TAB. LXX1X. F. I. ab,Part 

of the cuter Coat. 
c d. 
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c d, Part of the Inner Coat. 

c d e, one Lobe cover'd with the 
Shjn. 

f g, the other, with the skjn and 
fart of the Parenchyma pared ojf. 

f f, the Skjn, 

h h. the Parenchyma. 

i i. the Seminal Root. 
k k, the Radicle. 

k 1, where it is cut of from the 
Lobes. 

M, the Plume or Bud. 

N, the Cavitys in which it is 
lodg'd. 

F. 2. Sheweth the Barque. Veffels 
and Pith of the Radicle. 

TAB. LXXX. F. i. A Slice of 
a young Apricocf cut tranfuerfij, 
near the lower end 3 fisewing the du¬ 

plicate of the Skin half way 
through the Stone. 

F. 2. A Slice, cut near the upper 

end • fiewing the duplicature of the 
Skin quite throw the Stone 

F. 3. A well-grown Apricoci^ cut 
by the length. 

F* 4? 5 5 The Membranes of a 
Filbert full rite. 

F. 6, the Membranes of a young 
Apricoc4, with part of the Seed- 
branch. 

F. 7. the two Membranes cut by 
the length. 

TAB. LXXXk F. I, the outer 
and midle Coats or Membranes 5 
with the Chanel) oval at both ends3 
now formed in't he latter. 

£ 2, Part of the fame, with the 
upper Oval grown larger, andthein- 

mojl Cover now alfo formed therein. 

f. 3* thefamewith the inmo(l co¬ 
ver grown larger. 

f. 4- the Inmojl Cover more mag- 
nified, and the hollow in the fmaller 

end, laid open, to fiew the Seed it 

felf newly begun in a round Node. 

j 5* the fame 3 in which the 
Node begins to be divided into two 
Lobes. 

£ 6,7, 8, the gradual forming of 
the Lobes. 6 J 

£ 9, next the forming of the Ra¬ 
dicle. 

£ IO, l 1, Its gradual contracti¬ 
on at the point, into a Jbort and fen¬ 
der Navle firing. 

Which in the further growth of 
the Seed, breaks and difappears. 

TAB. LXXXII. a a, the Pulp^or 
open Parenchyma. 

b b, the clofe Parenchyma or 
ground of the Stone. 

cc, the FloWer-Branch running 
through the body of the Stone. 

d d, the Seed Branch firiking in¬ 
to the hollow of theStone^and fi? run¬ 

ning round the outer Membrane ee. 
If the middle Membrane. 
g g, the Chanel. 

b, the inner Membraneyn which 
lies the Seed. 

TAB. LXXXIir. £ 1. thcman- 

r.er of the generation of the E/Jential 
Salts of Plants. 

£2, a Cry Hal of the EjJ'ential 
Salt of Rofemary) a little magnifyd. 

£ 3, ai b, two of IVormwoodgi) up¬ 

on the Jecond Solution3 b upon the 
fir ft. 

£4, oneofG.Scurvygrafsjs^ne 
fide 3 b the other. 

£5 • a Cry Hal of the Marine Salt 
of Rofemary. 

£ b, of Garden Scurvy-grafs 5 a 
the upper fide 3 b. the nether. 

£ 7> ofWormwood. 
f 8. of Blaclg Thorne. 

£ 9. another of the fame. 
£ IO) of Firne. 

£ 11, another of Wormwood, 

FINIS. 
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