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V 

jit a Meeting of the Council of the ROYAL 
SOCIETY, Feh,22* 168 

R. Grew having read feveral LeHures of the Ana- 
JL/ tomy of Plants^ fome whereof have been already 
primed at divers times, and fome are not printed 3 with 
feveral other LeSlures of their Colours^ Odours Tafls^ and 
Salts'^ as alfo of the Solution oi Salts in Waterand 
of Mixture-y all of them to the fatisfadtion 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 ofG rcat Britain,&: c. 

May it pleafe Your Majefty, 

H E Dedication of one Tart of the 

folloiping Anatomy having'been 

very gracioufly received by Tour 

Majefy: I am now emboldened mojl 

humbly to frefent the Whole into 

Your R oyal Hands. 
By which Tour (ShTajeHy will find, That there 

are Terrse Incognita ^Philofophy, ar well ay 

Geography. And for fo much, as lies here, it 

comes to fafs, I f\now not how, even in this Inqui- 

ftive Age, That I am the firfl, who have given a 

Ma^ of the Country, 

Tour 



The Epiftle Dedicatory. 

Tour MajeJlji 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 j 

fome whereof may be called its Bowels. That eve- 

fy Plant hath Bowels of divers J^nds^ conteining 

divers kinds of Liquors.> T hat even a Plane lives 

partly upn Acr j for the reception whereof it hath 

thofe Parts which are anfwerable to Lungs. So that 

a Plant /V, as it were^ an Animal in Quires-^ as an 

AnimahV d Plant, or rather feveral Plants bound up 

into one Volume. 

Again^ that all the jaid Organs, Bowels, or other 

Parts, are as artificially made, and for their Place 

and Number, as punBually fet together ,* as all the 

Mathematick Lines of a Fio)jier 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 walks about with the ^ 

meanefl Sticky holds a Piece of Natures Handicraft^ 

which far furpajfes the moH elaborate Woof or 

Needle-W^ork in the World, 

That by all the/e Means^ the Alcent of the Sap^ 

the Diftribution of the Aer, the Confedion of fe¬ 

veral 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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The Epiftle Dedicatory* . 

In funiy Tour aS^ajeJly will finely that we are come 

ojhore into a new Worlds whereof we fee no end. 

It may be^ that fome will fay^ into another Utopia* 

Tet not ly hut Nature fpeaf^th thefe things: the only 

true Pallas, wheremth it is treafonable fir the moH 

courioufly handed Arachne to compare. In whofi 

Name /, the m^anefl of her Pupils^ do in all humi¬ 

lity craveTour Maje^lies Gracious Patronage.Where- 

of I cannot doubt^Jince Tour MajeHy hath been plea- 

fed to be the Founder^ and to flyle Tour Self the Pa¬ 

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

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

Noble Defign^To enlarge the Territories of Know¬ 

ledge^ than tbofe ofBominiom and the Highefl Pitch 

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

but to be a Good Prince over Wife oSAden. lam 

Your Majefties 

moft humble 
/ ( 

and 

moft obedient 

Subjeft 

NEHEMfAH QKEW. 





THE 

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

cither exprefly, or tacitly, exped the Reafons, upon 
which I firft: undertook the Anatomy of Plants^ and al- 
fo made the after-progrcfs therein, I Ihallfummethem 
up as follows. 

The firft occafion of direding my Thoughts this 
way, was in the Tear 166upon reading fome, of 
the many and curious Inventions of Learned Men, in 
the Bodies of Animals. For confidering, that both 
of them came at firft out of the fame Hand 3 and 
were therefore the Contrivances of the fame IVifdom: 
I thence fully aflured my felf, that it could not be a 
vain Defign 3 to feek it in both. And being then new¬ 
ly furniflicd with a good ftock of Seeds, in order to 
raife a Nurfery of Plants-., 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 Botanicks had left bare 
and empty. And in which, notwithftanding fome o- 
ther Learned Men had inferred fomewhat of this na^ 
ture3 as Dr. Highmore in his Book, of Generation, Dr^ 
Sharrock. of the Propagation of Plants, and Mr. Hook, 
in his Micrography: yet but collaterally, and whithout 
fhewing any purpofe of managing this Part of Na^ 
tural Hiftory. And although it feemed at firft an Ob- 

a jc(5Iion 



The Preface. 

jedlion in my way, That the firfl: projedors feldome 
bring their bufinefs to any good end : yet I alfo knew. 
That if Men Ihould flay for an Example in every thing 5 

nothing extraordinary would ever be done. 

But notwirhftanding the reafonablenefs of the De- 
fign j yet I did not forget, that, in refped of the 
Undertaker, there might be Imfar co?2grefu6. And there¬ 
fore, before I had ventured very far, in the Year 166S, 

I imparted it to my Brother-in-Law, the Learned Dr. 
Henry Sampfon, now Fellow of the Colledge of Phyfi- 

cians in London. Who not only very well liked the 
fame 5 but alfo excited me to a vigorous and accurate 
profecLition of it. Which he did, partly, by mentioning 
a very pertinent pafTage of Dr. Glijfon, ‘in the Preface to 

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

Planted quoque in hnne cenfum (fc. Anatomicum) veniunt 5 

varia enivi Partium textura^ is dijferentiis conftant: is pro- 

culdubio^ ex acurata earundem diJfebUione, utiles valde obfer^ 

Vationes nobis exurgerent: prdcftaretque in illis ( inferioris 

licet or dints rebus examinandis operamimpendere^ quani in 
tranferibendis ut feepe fit^aliorum laboribus.y inutiliter atatem 

tranfigere. Quippe hoc pabio, ignavaruni apum morCy aliena 

duntaxat alvsaria expilamusyiihilque bono publico adjicimm. 

After I had fini/hed the Firft Book-, that I rriight know 
tlie fenfe alfo of other Learned Men, whether the fteps 
I had already taken, would warrant me to proceed any 
further: I put fome part of it into the fame Hand5 

who, in the Year 1^70, 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 Wil^ns then 
Bijhop 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. 
Prefently, after which, at a Meeting of the Council 

of 

( 



The Prefecd 

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

iShday 1671. 

Then wds Licenfed !Dr.Nehem;ah GrewV 
Entituled, The Anatomy of Vegeta¬ 

bles begun; together with an account of Vege¬ 
tation thereupon. And Ordered to be 
Frintedby the Printer to Royal Society. 

Hereupon, 1 was obliged to fend the Book to the 
Prefs. And upon the of November following in 
the fame Year 1^71, when it was near being printed, 
my Lord Brouncher figned the forementioned Order: the 
Printer, whofe Name was to be inferred therein, not 
having received his Diploma till that time. 

The Book being quickly after printed off 3 I or¬ 
dered it to be Prefented to the Royal Society 3 which 
was accordingly done at one of their Meetings Decem¬ 

ber 7, 1671. And alfo to be fent to the Biihop of 
Chefter 3 who was pleafed to fignifie his acceptance there¬ 
of by a Letter dated at Chefter, December 26^^ i6jii 

now filed amongft others in the Cuftody of the Royal' 
Society: part whereof, in regard it relates to matter of 
Fa(ft, I lhall here recite. 

# . » t * 

/ did jeJierdiaj receive your Bool^; arid dm very 
fenfble of the Honour you have done me in the T)e- 
dication of it* Ton was ver^ happy in the choice 

a 2 of 



The Preface. 

of this SubjeB to write u^on\ one of the mojl No¬ 
ble and the moji Cofiouf farts o/Philofophy j and 

fetch an one^ as hath hitherto lain uncultivated. And 
you have been very fetccefsful in your firH Attemft 
about it^ in fo many remarl^le Qbjervations and 
^Difcoveries^ as you have made already, I could 
heartily "wifey that you would Hill apply your Jelf 
to this kindof JEnquiries, 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- 
firuBions^ carry away the praife from him^ who was 
the firH Inventor^ and who laid the Foundations^ 
wherein the greateH difficulty doth confiH^ &c. 

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 up a Scheme of the whole Vefign, 

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

don^ that the fame day, December 7. 1^71, 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 
Subjedt, dated at Bononia, November, 1^71. 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 Profpedf of the good fervice of an Ancient Member, 

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

I 

But foon after, receiving anotlaer Letter from the 
Bifhop of Cbefter^ dated at hondon-, Febr, 18. 1^72. I 

found 



The Preface. 

found the matter otherwife; 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, .dpri/, i8. 1672, in thefe words: 

The Society rttas made acquainted rmthone 
particular lately faffed in the Council; fc. That 
the Bifhof of Chefter had there fropfed Dr. 
Grew to be a Curator to the Royal Society 
for the Anatomy of Plants: and that the 
Council had aproved of that Propofal. Vfon 
tphicb, it was Ordered, That the Thanl^ of 
the Society be returned to the Lord Bijhofof 
Chefter, for thk Propolal, and to the Coun^ 
cil for their Jfpobation of the fame. 

This thev might be induced to do 5 upon conlidering, 
thaT it woJd b? no difadvantage to the credit of thofe 
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 5 yet is it more 
likely for one, than for two, to be deceived. Libwife, 
that the fame Subjedt, being f of^uted by two Hands; 
would be the more illuftrated by the different Examples 
produced by both. And that, as in other mattery fo 
Lre, the defcdts of both, would mutually be fup- 

plyed. . 

Whether for thefe, or other Reafons alfo, they were 
pleafed to pafs the forementioned that being 

Sone, ithad^been very ill manners 
anfwered their expedtation therein, hni theretore re 
affuming the Dcf^n 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 tliereupon ordered 

it fliould be printed^ 
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Not long after, I received a Curious and Learned 
Book from Monf Dodart^ Archiater to the Prince of 
Conde^ and Fellow of the Royal Academy at Paris 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 it fo far juftify’d by that Illuftrious So¬ 
ciety, as well as by our own. 

In this Idea, one principal Thing I infift upon, for 
a Philofophical Hiftory of Plants, is Anatomy, And, agree¬ 
ing to the Method therein propofed, all the Obfervations 
conteined in the Firjt Book, except one or two, were made 
with the Naked Eye, To the end, I might firft give a 
proof. How far it was poflible for us to go, without the 
help of Glafes: 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 fenfc, in fome of liis 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 j and by the Ingenious Mr. Lewenhoeck, a- 
broad. 

Having thus begun with the bare Eye 51 next proceeded 
to the ufe of the Microfeope, 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. 
1^72. to April 2.1^743 being the Materials for the Se¬ 
cond and Third Parts: and hereof Memorials were in- 
ferted in their Journal Books. 

After this, the Royal Society received from Seignior 
Malpighi his Second Part of the Anatomy oi Plants,x.o%er 
ther with the Figures therein deferibed, and his Letters to 
their Secretary, dated at Bononia Aug, 2o‘^ of the fame year 
I <^74. when, and not before, he gave leave that the two 
faid Parts Ihould be printed. 

So 
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; So foon as I had finifhed the Second and Third Parts, I 
proceeded to the Laft, fc. of Leaves, Flowers, Fruits and 
Seeds: and thofe Things I met with, more remarqua- 
ble, were prcfented to the faid Society in the Years 1676 
6c And the pLibliihing of the former Parts fuc- 
cefTively, as well as of all together, hath been done in 
purfuance of their feveral Orders for the fame. 

Having concluded the Hiftory of PerfeEl Plants 5 I in¬ 
tended to have fubjoyned the Defeription of thofe which 
are JniperfelH. Asalfo of Parafitical, Wlaiine, and Sen” 
fitive plants. Aud laftly, a view of the chief Particu¬ 
lars, wherein the Mechanifme of a Plant, is different from 
that of an Animal. But thefe things I leave to fome 

other Hand. 

The Firft Book, a little after it came forth 5 was 
tranflated into the French Toiigue, by Monf. Le Valfeur 
an Ingenious Gentleman in Paris 3 elegantly, and in the 
Judgment of thofe who are well skilled in that Lan¬ 
guage, with much exadfnefs, 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 iS' nova printed at Noriberg 
1682. the Learned Author feems to have made ufe of this 

Translation, for all that he hath taken notice of in that 

my Firft Book 

' By the Ingenious Colledors of the German Epheme- 
rides, both my Firft, Second, and Third Book, 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 LePlure of Mixture is alfo 
tranflated into French, by Monf. Mefmin 2. Learned 
Phyfician in Paris: whofe Verfion is very well approved 
bythofe who arc competent Judges hereof. 

i- 
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This, Md the reft which follow, are placed, notin the 
order of Time-, but more according to their Nature or 
Relation one to another. All of them intended as a 

particulars mentioned, either 
in the Firft Lecture, or in the Idea. 

A F t^A conception of the Fart 
defcribcd, I have reprefented It, generally, as entire, as its 
being magnified to feme good degr^, would beaf 
So, for inftance, not the Barque, Wood, or Pith of a Root 

or Tree, by it felf; but at leaft, feme portion of all rW 
together: Whereby, both their Text^k, and alfo theft 
Relation one to pother, and the Fabrki of the whole 
may be obferved at one Vierr. Yet have I not every 
where magnify d the Part to the fame degree 5 but more 
or Icfs, as wasnecelfary to reprefent what is fpoken of it. 
^d very highly, only m fome few Examples as in 

Tab 40. whichmayfuffice toilluftratethereft. &meof 
the P/ates, cfpca,Uy thofe which I did not draw m t£ 
Tugravers hand, area little hard and ftiff: but they are aft 
well enough done, to reprefent what they intend ^ 

1 
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I 

THE 

gontents 

UNTO what Degree the knowledge of Plants h ar- 
rived.^i. Wherein defective, §.2. Why concluded 
to be fo, 3. Tet capable of Improvement, §.4. And 

worthy of it, . 
Divers Infiances given, wherein 5 firfi of the Organical 

Parts, 06 to their external Accidents and 0economicalUfes,6. ' 
Then of their Contents, Qualities, and Powers, j. And an 
Improvement of this Part, will ftirther that of divers other 
parts of knowledgewhereof Infiances are given, 8. 

In order whereto. Five General Means are propounded, p, 
TheVM, a particular and comparative Survey of whatever 
is of more 'pjX.tCTnzl confederation about Pl^nxs, 10. Infianced 
as to their Figures, 11,12. Proportions, 13* Seafons, \^.Pla^ 

ces,!'^. Motions, 16. • 1 -n 7 
The Second, A like Survey of the Organical Parts by 

Anatomy, as that which is very necejfary, 17. In what man-- 
ner to be profecuted, both without, and with the Microkoipc; 
18. What thereupon to be obferved, ip. And what, from ob- 
fervantion made, probably attainable, 20'. 

The Third, A like Survey d/ the Contents of Plants 5 their 
feveralKinds, 21. Of aU which, their Receptacles, 22. Mo- 
tions,23. Qualities, 2/[. Confefience,2i. Colours,Smells,and 
Tafies, 26. Where alfo the fame Qualities are to be inquired 
into, as gefierally belonging to Plants, 26. As their Colours, 
27. Odours, 2^, Tafies, 2p. Alfo their Faculties, All 
thefe to be further examined,By Contufeon,'^2. Agita-- 
tion,^'^. FrigifaHion,^^. Infufion,'^^. Subfe/feon, '^6. DF 
&e/iion,27,^S, Decobii6n,^p, Defiillaiion,c\,o: Ar‘efaIdion,6^i. 

' Ajfation; 



The Contents- 

Ajfation, 6,2. Vftion, 43. Calcination,/^^. By Compofition 
with other Bodies, 45. And by Compimding the Experime?2t 
it felf,/\6. What hence attainable, 47. 

The Fourth, A like Survey of the Principles, m weU as 
of the Contents, of the Organical Parts, 48. The Diffi¬ 
culty hereof, in fame refpeHs cleared, 43. Further, by two In- 
ftanccs, 50, 51. Some Remarques hereupon, of the Princi¬ 
ples of Plants, 52. From hence will be attainable a further 
knowledge of the Modes of Vegetation, 53. Qualities 
c/Vegetables, 54. And of their Powers, 55, 5 (J. 

The Fifth, A like Survey of thofe Bodies, either from 
which thefe Principles are derived, or wherewith they have 

any communion, Which areYom in general, fcil. Earth, 
and aUfolid Receptacles, WzKX, and all liquid Recep¬ 
tacles, e,y. hzt, 60. And Sim, 6i. 

A Sixth General Inquiry, only hinted, 62. 

The Conclufion, 6'^. 
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I E A 
O F A 

VO F 

P ANTS a 

F W E take an account'of the Degrees wbereunto 
the Knowledge of Vegetables is Advanced, it ap- 
pearethj That befides the great Varieties, which 
the S\icctis£\i\ Arts b( Florijis^ or Tranfplantations 
from one Climate to another, have produced 3 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 Clujius, Columm^ Bdjchwus, Boccone^ and others. 
have performed much. Withall, That xhCirDefcriptiofis (of all Parts 
aboveground) their Pltfccj imdseafons^ are with good diligence and 
precifenels let before us, Likewife their Order and Kindred: for the 
adjufting whereof our Learned Countryman Mr. Ray^ and Dr. Morri- 
Jon, have both taken very laudable pains. As alfb the ordering of 
them withrefpeftto thdr Alimental md Mechanick^XlCes ^ for which, 
amongfl others, Mr. Evelyn and Dr. Beal have deferved fnany thanks, 
and great praife. We are alfo informed, of the Naturet and infallible 
Faculties of many of them. Whereunto fb many as have aflifted, haVe 
tnuch obliged their Pojierity, 

2. §. % 



/ 

Idcct oj'd 

2. §. By dueRefleftionUpon what hath been Performed-^ it alfo 

appear?, what is left Im])erfeS:^ and what Vndme. For the Virtues of 
moft plants, are with much mcerfaintj, and too.promifpuoffJJy alcribed 
to them. So that if you^ turn over an Berbd, you fhail find almoft 
every Herb', to be good for every Dijeafi. And of the Virtues of 
many, they are altogether filcnt. And although, for the finding out, 
and juft appropriation of them, they have left us fome Rules, yet not 
all. The Dejeriptions likewife of many, are yet to be perfe^ed 5 ef- 

pecially as to their Roots. Thofe who are very curious about the 
other Parts, being yet here too remifs. And as for their Figures, it 
were much to be wifiied, That they were all drawn by one Scale:, or, 
at moft, by Two 5 one, for Tree/and Shrubs-^ and another for Herbs. ■ 
Many likewife of their Ranks and Affinities, are yet undetermined. 
And a great number of Names, both Englijh and Latine,not well given. 
So what we call Goat's-Rue, is not at all of kin to that Plant, whole 
Generical Name it bears. The like may be faid of IVild-TanJ), Stocks 

fuly-Flowers, Horfe-RadiJI), and many more. So alfo when we fay 
Beilis Major, Minor, as we commonly do, thele Names would inti¬ 
mate, That the Plants to which they are given, differ (as the great 
do\Me Marigold, doth from the lefs) only in Bulk.* whereas, in truth, 
they are two Species of Plants. So we commonly fay, Centaurium Ma- 
jus ^ Minus, Chelidonium Majus ^ Minus, and of others in like man¬ 
ner,which yet are diftinft %f7e/,and of very different Tribes. But for 
the Reafonoi Vegetation, and the Caufes of all thofe infinite Varieties 

therein obfervable (I mean fo far as Matter, and the various AffeBi- 

ons hereof^ are inftrumental thereunto^ almoft all Men have leemedto 

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

Thought not well Calculated. For if weconfider how long and gra¬ 
dual a journey the Knoivledge of Nature \sand how (liort a Time 
we have to proceed therein 5 as on the one hand, we fhall conclude it 
our eale and profit. To lee how far Others have gone before us.* fb 
fhall we beware on the other. That we conceive not unduly of Na¬ 

ture, whilft we have a juft value for Thofe, who were but her Difci- 

ples, and inftrufted by Her. Their Time and Abilities both, being 
fhorttoherj which, as She was firft Defigned by Divine Wifdom 

fomay Hervaft Dimenfions beft be adjudged of, in being compared 
Therewith. It will therefore be our Prudence, not to infill upon 
the Invidious Queftion, Which of Her have taken the faireft 
meafure of Her ^ but to be well fatisfied, that as yet She hath not 

been Gireumlcribed by Any. 
4. §. Nor doth it more behove us to confider, how much of the 

Nature of Vegetation may lie before us yet unk^sovpn 5 Than, to be¬ 
lieve, a great part thereof to be h^owahle. Not concluding from the 
acknowledged, much lels fuppoled Infuccelsfulnes, of any Mens Un¬ 
dertakings .* but from what may be accounted Poffible,asto the Nature 
of things themlelves ^ 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 impoffihle to Meafure, vphat 

'TX)e See not. And fince we are moft likely to under-meafure, we fhall 
hereby but intrench our Endeavours, which we are not wont to carry 
beyond the Idea, which we have of our IVork: 

^ ' 5.§. And 
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5. ’^. And how far foevcr this kind of Knowledge may be attaina¬ 
ble, its being lb far alfo worthy our attainment will be granted. For 
beholding the Many and Elegant Varieties, wherewith a Field or 
Garden is adorned , Who would not fiy, That it were exceeding plea- 
fant to know what we See: and not more delightful, toone whohas 
JB;er, to difeernthat all is very fine 5 than to another who hath Reafoti^ 
to underftand hovp. This furely were for a Man to take a True In¬ 
ventory of his Goods, and hisbeft way to put a price upon them. Yea 
it feems, that this were not only to be Partaker of Divim Bounty 5 
but alfo, in fbme degree, To be Copartner in the Secrets of Divine Art. 

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

6. §. Ifforthele, avd other Reafons^ an inquiry into the Nature 
of Vegetation may be of good Import 5 It will be requifiteto fee, firft 
of all, What may offer it felf to be enquired of 5 or to underftand, 
what om 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 Plant, or any ofit,comes 
to Grow, a Seed to put forth a Root and Trunks and this, all the other 
Parts, to the Seedagam 5 and all thefe being formed, by continual Nu¬ 
trition ftill to be increafed. How the Aliment by which a Plant is 
fed, is duly prepared in its k\era\ Partswhich way it is conveyed 

unto them 5 and in what manner it is ajjimilated to their refpedtive Na¬ 
tures in them all. Whence this Growth and Augmentation, is not 
made of one, but many differing Degrees, unto both extremes o^fmall 

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 5 as of Roots, in being Thick or Slen¬ 
der, Short or Long, Entire or Parted, Stringed or Ramified, and the 
like: oC Trunks, fome being more Entire, others Branched, others 
Shrub’d: of Leaves, which are Long or Round, Even-edg’d or Eft 
callop’d, and many other ways different, yet always Flat: and fo for 
the other Parts. Then to inquire. What ftiould be the reafbn of their 
various Motions ^ that the Root fhould defend 5 that its defeent fhould 
fometimes be perpendicular,{omet\mes more level: That the Trunk^doth. 
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 obfcrvable 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 5 
fb of thePmW/of their Lives', fbme being Annual, others Biennial, 

others Perennialfbme Perennial both as to their Roots and Trunks 5 
and f()me as to their only. Then, as they pafs through thefe fe- 
veral Seafons o^their Lives, in what manner their convenient 
houfing, cloathing orprote&ion 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 PoLierity', 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 , Trunks inputting forth Roots 5 
yea in turning oftentimes into Roots thcmfelves, whereof, in the Se¬ 
cond Book^of the Anatomy of Plants, I (hall give fome inftances. With 
other of Inquiry of this kind. ' 

7. Nor are the Natures, Faculties, and Contents of Vegetables 

lefs various, or a particular Infpeftion hereinto, of lefs concernment. 
For fince All, or Mofi:,feem to grow in the fame manner, with one Sun, 

one i^<«?;;,indifFerently well upon one Soil, and, to outward appearance, 
to have the fame Common Partsit may be asked, How itcomes to pafs, 
that their Liquors, or other Contained Parts, are of fuch diflferent 
Kinds'^ one being Watry, another Winy, a third 0/^, a fourth Mil¬ 

ky, the like. How alfo there is fuch a variety in their Senfible 

^alities, as their Colours, Tafies, and Smells ^ what thole Materials 

are, which are necelTary to the Being of thefe ^alities^ and thole 
Formalities,^\iiL\€YCi their Fffence doth confift^ as what it is that makes, 
a Plant, or Flower, to be white or red ‘^fragrant or fetid bitter or fweet 5 
or to be of any other Colour,SmeU, or T<^e. In like manner, their Fa¬ 

culties zv\d Powers, what that is, or thofe things are, by which they 
are conftituted 5 as whence one becomes Purgative, another Vomitory, 

a third Diaphoretick_, &c, Thefe, I fay, with many other particular 
Inquiries depending hereupon 5 as they cannot but much oblige the 
Reafon of Man to be obfequious to them , fo by bringing in,at lead, 
fome fatisfadtion, will no lefs reward it. Efpecially, ifit be withal 
confidered, that befides our fatisfadlion as to the Nature ot Vegetation-^ 

fome further Light, to divers other parts of Knowledge, may likewile 

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

and multifarious Obfervation of Plants-^ 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 be reduced to fome fuch Domeflicky, unto which they may 
bear the beft Refemblance. Again, it may frequently condud our 
minds to the confideration of the State of Animals 5 as whether there 
are not divers material Agreements betwixt them both 5 and what 
they arc. Wherein alfo they may confiderably differ, and what thole 
things are which are more effential to their diftinguifhment. And be- 
(ides, not only to compare what is already known of both 5 but alfo, 
by what may be obferved in the one, to luggeft and facilitate the finding 
out of what may yet be unobferved in the other. So alfo the confide¬ 
ration of the Colours^ Smells and Tafes of Vegetables, may conduce to 
the Knowledge of the lame Qualities in General 5 or of what it is, that 
conftitutes them fuch, in any other Body : not as they are actually re¬ 
ceived by Senfe , but fo far, as fuch Materials or external Circumftan- 

ces, are requifite to their becoming the Adequate Objetds thereof. It 

may lead us alfo to inquire into further Ways of Cultivation, with re- 
fpe(ff to the whole or to the Flower, Fruit, or other Part : 
To amend them as to their Colours, taftes. Fruitfulnef, or other- 
wile: To think of other Ways of Propagationor to apply thofe al¬ 
ready known to other Plants than hath been uled. Likewile the Know¬ 
ledge of their MechanicalXdCes md.y hereby be enlarged, bothastothc 
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Reafon of their ufe, in fuch particular Trades and Manufactures., al¬ 
ready known 5 and the difcovery of other ufes yet unknown. As alfo 
their Alimntal, with refpeft both to Meats and Drinks ^ the prepara- ' 
tion of fome, and the finding out of others. Butefpccially their Me- 
dicinal ^ fome Plants which have hitherto been neglefted, may be ap¬ 
plied to ufe 5 the Perverted ufes of fome, and the Confufed ufes of 
others may be redified. What may beft correft their Malignancies., 

or inforce their Virtues 5 When needful to add the preparations of Art 

to That of feature ^ How to Enlarge thofe of Art^ and Reftifie thofe 
which are indeed Inartificial, may hereby be better con jeftured. The 
knowledge of all which, that we may know how far it is acceffible, 
and what probable Approaches may be made towards it^ thofe feve- 
raf Means 1 have thought of, and fuppofe neceffary thereunto,are next 

Rdfe’aing then upon the prefent Defign, and feeing this to 
lie wide; we (hall, in the firft place, conclude the Means attending 
thereon (hould do fo likewife. Wherefore, although fome may pre¬ 
fent themfelves unto us as more promifing 5 yet let us fuppofe what 
feveral Perfons, were they hereunto engaged, each according to his 
Senle and Genius, would pofiibly make choice or. Believing, that 
although Confidering Men may vary, in the approval of their own 
Senfe and Notion ^ yet not always mearly, becaufe it is their own5 
but becaufe each, may probably fee fomewhat rnore 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 a\l Means (hould 
be reiefted ; 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. Frrfi Of thofe Things, 
which are of more Exter../Confideration about Pto., astto 
cures, &c. Secondly, Of their Compounding Parts, 
Thirdly, Of their Liquors, and other Contents. Fourthly, Of their 
Principles, as Salts,&c. Fifthly, Of their Aliment, as Water, and other 

^^ AN D* FIRST of all, whatever is of more External Con- The Firft 
fideration, as the Figures, Proportions, Motifs Sevens, 
Vegetables, and of their feveral Parts, (hould be obferved. In doing 
which a particular (urvey of all their Varieties (hould be taken, ^nd 
Then a made b^etwht .hefe,and the feveral ^ 
of Ptetr, whereof they are the Pr«;cr(;M. To the end, VVe may, if 
poffible, be thereby condufted to find out, what other, either fenfi- 
L, or more reclufe Prcfcny, any of them may agree together ,m For 
it is not more certain, that the three Angles of every Reltthmr Trtm- 
tU becaufe all ways equal to two Right Angles, are therefore, if put 
toeether always the feme •• than that one Tro^rty, agreeing to divers 
vCgetaUes, {hould have one Ca,<fe: For although the S«pe and fivri 
mfy vaty i yetthe Caufe, as it isthe of that Property, miA be 
cJ: and^eokquently, muft al(o import fome Uentyy in the Nstwe 

of all thofe Vegetables wherein it Afts. Wherefore by thus comparing 
of them, we lhall be able more exaffly to {late the Orders and 
of their Affinities; Better tounderftand both the Caufis and Ends of 
their Varieties: And moreprobably to conjedureof theirNatarer and 

tertiies. _ 
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II. Firft then the various of their feveral fhould 
be obferved ^ and that with refpcd both to the Form, and the PoJi~ 
tions, by which their Trunks, Branches, Leaves, Florvers,FrHJts 
and Seeds may vary, or agree , and thole leveral Lines, by which 
both the laid Varieties are determin’d. In which of thefe Parts, the 
agreement chiefly lies 5 this being both more oblervable, and more 
material in/ome 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 5 either as to what we ftridly call Kin¬ 
dred, orelfe Analogy. For there are found, not only account¬ 
ed of feveral Tribes, which are ally’d 5 and Ibme of the Smallefl,which 
are of kin to the Createft .• But there are alfo, probably, Ibrae Herbs 
which have a particular Relation, to many Kinds of shrubs ^ and fome 

to many Kinds of Trm. Thus the feveral Ibrts of are 
of Kin, together in the Firfi Degree‘s with Endive, in the SeconTThQ 
leveral Clarys, amongft themfelves in the Firji-^ with Horehound, 
the Second 3 with Lamium, in the Third. All Strawberries agree toge¬ 
ther, m the Firfi Degree‘s with Cinquefoyl, in the Second'., with Tor- 
mentil in the Third-., and with Avens, &c. in oilier Degrees more re¬ 
mote. So Agrimony, hathalike Analogy xxnto Strawberryas Goats- 
Rue,histhtoCUver : kviA Strawberry, the like unto the 3 as Goos- 
berry to the Vine 3 or Burnet, to the Rofi. Amongft the feveral Sorts 
of Graf, there are Ibme whichmatchall thole o^Corn:, which is but a 
greater kind o{Gra(l So again all ?ulfe, are not only of kin, in their 
leveral Degrees, to one another 3 butlikewife, to alraoft all kinds of 
Trefoyls, as Melilot, Fenugreek, and the common Clavers themlelves 3 
as by comparing not only their but Flowers^ Seeds, and Cods 
together, may be evident. For the RvexdX parts of the Flower of a 
Trefoyl, are fo many more Flowers, containing fo many Cods of fmall 
Seeds, all, in lhape, agreeable to the Flowers, Cods, and Seeds ofP/dfe. 
The lame Relation, which Trefoyls have to the Peas or other Pulfe 
Colts-foot, hath to Buttyr-BurChickjweed to Leucanthemum-j Ground 
fil/, to Jacob£a or Scorodonia,to Foxglove: Or, to go higher, as the 
Leguminous Rinds of have to Sena, or fome other of the Lobed 
Shrubs and Trees. And, as among Animals, there are fome which con- 
ne(a feveral Kinds3 as the Batt doth .Beafis and Birds: So, among 
Plants, there are fome alfo, whichfeem to hand 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. he conje- 
aured. For in looking upon divers Plants, though of different 
Names and Kinds'^ yet if fome affinity may be found betwixt 'thera^ 
then the Nature of any one of them being well known, we have thence 
ground of conjedure, as to the Nature of all the reft. So that as eve- 

Plant may have Ibmewhat of Nature individual to it lelf 3 lb,as fac 
as it obtaineth any Vifible Communities with other Plants, fb far, may 
it partake of Common Nature with thole allb. Thus the Wild], and 
Garden Cucumers, have this difference 3 that the one purgeth ftrongly, 
the other, not at all: yet in being Diureticli, they both agree. The 
Natures of Umbelliferous Plants, we know, are various 3 yet ’tis moft 
probable, that they all agree in this one, foil, in being Carminative, 

The 
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The feveral forts, both ofCorn and Graf, are all akin 5 there is no 
doubt therefore, but that the Seeds ofGrafS thcmfelves fof Rye^nd 

Oats k is tryed^J it were worth the while to order them, as Barley 

would yield an inflammable Spirit. So likewife the feveral Kinds of 
Tulfe, have fome one community in their Form, as is faid : for which 
reafon, I queftion not,but that in fome Cafes, wherein Cicers are efteem- 
ed a good Medictne 5 a Decoaion of the better fort of Feafe cfoeci- 

go beyond them. As doth alfo 
the Flomr or Meal oSBeam, that of the Seeds Fcemvreek ; even 
there, where they are accounted excellent. So T.Ups, Lillies, Crocu^ 

Jes, ^acj/nths, and Owons themfelves, with mcny others, in their feve 
ral Degrees, are all If therefore Cr4r;/7c/, 0/;/W, LiUks agree 
m one or more Faculties, then why may not all the reft .> as in being 
Anodjim'^ or in fome other Nature:, whereby, in their Fe^e- 
taiku, their Parts are Governed and Over-ruled, to one Common or 
Analogous Form. 

13. The Proportions likewife, amongft the feveral Parts oSFe^e- 
tables, for the fame Reafons, deferve to be obferved ^ the comparifon 
being made, both betwixt the Parts of feveral Plants, and the fede¬ 
ral 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 
puyogether. So fome larger Wr, produce a fmall Roof^ as thofe 
or tucumer : and others (mailer, produce one very great 5 as thole of 
Bryony, Plants, as the Melon, though themfelves but very flen- 
der, yet have a vaft and bulky Fruit; others again, as Thiflles and 
many yet more fubftantial, have no other Fruit, befides their W 
So the Seeds of all Fnlfe, and efpecially, the Garden Bean, though 
large, yet produce but a fmall PlanH‘ but thofe of Foxglove Mullen 

Burdock, Sun-florx>er,&c. being thcmfelves much left, do yet produce 
a far greater. And efpecially, thofe Seeds, which are inclofed in the 
Thicker (ort of Cover, (analogous to that I have elfewhcre called 
the as that o(Peo«y whofe Seed, fo called, is only the A«a,. Plant. 
rlesi wherein the true and real Seed is lodged, no bigger than a little i.^chap. 
Pins head.- which is alfo obfervable of the of divers other 
Plants. Thele, and the like Proportions, as they lie betwixt the (everal 
Parts, (hould be noted: and to what Plants or Parts efpecially, any 
of them may agree: comparing al(b in what other kind of Properties 

an agreement betwixt the faid may be found ; that fo doing,we 
may, if poflible, amongft all their Individual Natures, be inftrufted to 
fmgle out thofe Common Ones, which are concomitant to fuch Agree¬ 
ing Properties. ^ 

14. 5^. The feveral Seafons alfo of Plants, and of their Parts (hould 
beconfidered. 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 after Sowings ovFlower, after Springing, fooner, or 
(lower. Which Flower, the firji Year, or not till the fecond. Which 
afier the Leaves are put forth, or before them 5 for fo, fome do, as 
the Crocus Fernus, Bears-foot,Hepatica aurea, and others 5 all the Leaves, 
at the time of their flowering, being old, or of the foregoing Years 
growth. So likewile the Maturation of the Fruit or , hOw long 
after the Flower, and the like. All or fome of which Farieties, being 

laid 
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The Second 
General 
Mean* 

laid together, we may probably conjefture the Canfes thereof 5 and 
the Natures 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 s or for the Impregnation of 
the Aer^ to be mixed therewith j or the due Difpoling 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. jj. The proper Places alfo of Plants, or fuch wherein they 

have, from their Seeds, or other way of Propagation, a Spontaneous 
growth, fhould be confidered. And that as to the Climatewhether 

in one Colder, Temperate, or more Hot. The Region 5 Continent, 
or Ifland. The Seat'^ as Sea, or Land, Watry, Boggy, or Dry 5 Hills, 
Plains, or Vallics^ Open, in Woods, or under Hedges^ Againft Walls, 

rooted in them, or on their Tops; and the like. And perhaps the 
Seeds oeCome Plants, slsoC Mojfes, (which, through their fmallnefl, 
will afeend like Moths in the SunJ may fly or fwira for fome time, in 
the Acr, viz. till they begin to fhoot, 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 conjedfure the nature of fuch an Aer,S6il, 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 ^ Afcending, 
Defcending, and Horizontal j Ri&ilinear, and Spiral Motions, fhould be 
noted 5 to what .they agree, and wherein any of thefe Motions 
may be analogous to thofe of Animals. And in a word, any other 
Forenjic'k Properties of Plants, And then, to Compare them all toge¬ 
ther 3 both being neceflary. For Thoughts cannot work upon no¬ 
thing, no more thsm Hands. He that will build an Houfe, muff pro¬ 
vide Materials. And on the contrary, the Materials will never be¬ 
come an Houfe, unlefs, by certain Rules, we joyn them all together. 
So, it is not, ftmply, 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. 

17. 5^. THENEXT which I propofe, and that a moft necef 
faryone, \% Anatomy. For when upon the Difleftion of Pe^e^tf/'/ej-,we 
fee fb great a difference in them, that not only their Outward Fi¬ 
gures, but allb their Inward Stru&ure, is fo Elegant 5 and in all, fb 
Various, it muft needs lead us thus to Think, That thefe Inward 
Varieties, were either to no End j or if they were,. we muft affign to 
what. To imagine the firft, were exceeding vain 5 as Nature, the 
Handmaid of Divine Wifdom, fhould with Her fine Needle and Thred, 

ftitch up fo many feveral Pieces, of fo difficult, and yet fo groundlefs 
a Work. But if for fome End, then either only to be looked upon, 
or fome other befides. If for this only, then this muft be fuch as in 
refpeft 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 pleafurCjbehold the Outward Elegancies of 
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Plants 5 yet. the Inward Ones, which, generally, are as Precife and 
Various as the Outward 5 we fee, how ufual it is, forthe beholding of 
Thefe, to be omitted by them. And befides, when we have obferved 
Natures Work, as well as we can ^ it may be no impediment to our 
beft Endeavours, to believe, That fome Parts of it, will ftill remain 
behind, TJnfeen. So that if to be Seen, were the only End of it, itmuft 
needs be wholly fruftrate, as to the greater number of Men^ and, in 
fome part, as to all. Wherefore, we mufk fuppole fome other Ends 

ofthefaid Varieties, which (hould have their EffeB, and fo Thefo, 
not be in vain, whether Men beheld them or not which, are, there¬ 
fore, fuch as have refpedi: to Vegetation: That the Corn might grow, 
fo ^ and the Flomr, fo, whether or no Men had a mind,leirurc, or abi¬ 
lity, to underftand how. 

18. 5^. If then the Anatomy of Vegetables be fo uleful a Mean, we 
ought not to ftreighten it ^ 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^ examining the Root, trunk,. Branch, Leaf, 

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

ture, from the Seed forward, to the Seed : yet can it not but be ule- 
ful, for That of Difledion, to proceed and , fomewhat or other 
being more Vifible in each foveral Part, from whence ftill an Hint 
may be taken, for the uftiering in the obforvation of it in the others. 
To examine, again, not only all the Parts,but Kinds of Vegetables, and 
comparatively, to obforve divers of the fame fze, pape, motion, age, 

fap, quality, power, or any other way tbe fame, which may alfo agree, 
in fome one or more particulars, as to their Interiour Stru&ure : and to 
make this comparifon, throughout all their Parts and Properties. To 
obforve them likewife, in foveral Scafons of the Year, and in foveral 
Ages of the Plants, and of their Parts ^ in both which, divers of them 
may be noted to change, not only their Dimenftons, but their Natures 
alfo 5 as Veffels, do into Ligaments 3 and Cartilages, into Bones, fome- 
times, in Animals. And to do all this by foveral Ways of SeUion, 

Oblique, Perpendicular, and Tranfverfe 5 all three being requifite, if 
not to Obforve, yet the better to Comprehend, fome Things. And 
it will be convenient fometimes to Break, Tear, or other-wifo Divide, 
without a SeVtion. Together with the Knife it will be neceffary to 
joyn the Microfeope ^ and to examine all the Parts, and every Way, in 
the ufo of Thar. As alfo, that both Immediate, and Microfoopical 
Infpedions, be Compared : fince it is certain. That fome things, may 
be demonftrated by Reafon and the Eye conjund, without a Glafs, 
which cannot be difooveredby it ^ orelfothe difeovery is fo dark, as 
which, alone, may not be fafely depended on. 

19. By thefo foveral Ways of Infpedion, it will be requifite. To 
obforve their Compounding 3 as Simply confidered,and as varioufly 
Proportioned’znd D/Jpofed. As Simply confidered, to note their Num- . 
ber 3 what, and whether the fame, in all: their Kinds, wherein difo 
ferent in the fame, or divers Vegetables: their Original, in part, or in 
whole: Stru&ure, as to their Contexture and their Cavities 3 Their 
Contexture, within themfolvesfoverally, and as joyned together; their 
Cavities, as to their Size, Shape, and Number 3 in which a great va¬ 

riety 
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The Third 
General 
Mean, ' 

ricty will be found. Next their Pofitions oneumongft unother, which 
arealfo various 5 as Anterior, PofteVior, Collateral, Surrounding, Me¬ 
diate, Immediate, Near, Remote 5 both as they refpea: the feveral 
Parts^ and the feveral portions of one: And all thefe,as few, or more 3 
thefe or others of them, may be diverfly Compounded together-. And 
then the Proportions they bear one to another 3 whether as to Mino¬ 
rity, Equality, orExcefs3 each Part compared with each, and that 
as to the feveral Degrees appearing in the faid Proportions 5 the Va¬ 
rieties whereof may be exceeding numerous. For if we fhould fuppofe 
but Four confderable Parts generally conftitutive of a Vegetable: 

Thefe F our, produce a Variety Four ways. Firft, when One is Une¬ 
qual and then it produceth only Four Varieties: andthofetwo ways, 
Jcil. when one is Greater, and the other three. Equal and Lefs 3 or 
when one is Lefs 3 and the other three, Equal and Greater. Secondly, 
when Two be Unequal 3 and then they produce Varieties. Third¬ 
ly, when Three be Unequal, which produceth Twelve Varieties. Or 
laffly, when all Four be Unequal which produceth Twenty four: 

which general Varieties, may be further multiplied by their feveral*’ 
Degrees. 

20. From all which, we may come to know, what the Com¬ 

munities oi Vegetables are, as belonging to all 3 what their TiiliinUi- 

ons, tofuchaRind3 their Properties, tofuch a Species 3 and their Pe¬ 

culiarities, to fuch Particular ones. And as in Metapkyfical, or other 
Contemplative Matters, when we have a diftinft 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 Purely to Define by the Out¬ 
ward Figure, than by the Inward StruUure, What that is, or thofe 
things are, whereby any Plant, or Sort of Plants, may be diftinguifh- 
ed from all others. And having obtained a knowledge of the Com¬ 

munities and Differences amongft the Parts Fegetables:, itmaycon- 
duft us through a Series of more facile and probable Conclufons, of the 
ways of their Caufality, as to the Communities and Differei^ces of Ve¬ 

getation. And thus much for the Second General Mean. 
21. §. HAVING THUS far examined the Organical and Con¬ 

taining 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 underftanding both of the Nature oC 

Vegetation, and of the (aid Contained Parts. And to make inquiry, Firji 

of their Kinds 3 as Spirits 3 both fuch as agree, in general, in being 
Vinous 3 and thofe that are Special, to particular Plants. Jers and 
Vapours 3 for the exiltence whereof, in all Vegetables, 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- 

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

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

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

Corn 3 
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Corn'’^ the juyce whereof is fo Vifcous, that the twentieth part of a 
Grairr, will draw out above a Tard in length. Ojks not only in 
Seeds, and fome Fruits, but other Parts , as in certain little cavities in 
the Leaves o{ Savine, vifibly colleded while they are growing. Gumms 

or Re(ifies i as in Pine, Fir, and others of this Kind. Milks 5 as 
in a vaft number of Plants, and amongft them, many not fufpeded to 
yield any. For, of Herbs, not only moft of the ZJ/nbeltiferous Kind^ 

arc Milky h but all or moft of the Int^bous j Poppys ^ Tracheliums^ 
Perwinklesi) divers Thijlles and even Onions, if cut at the bottome, 
with a great many more. Of Trees, not only the Little Maple, but 
the young shoots of Lavprel, erpecially being cruftied 5 as alfothofeof 
Elder, and fome others. To which may be added, fuch Mucilages, 

which though not fo properly contained within the Parts, yet are 
found lying ever them ^ as over the firft Spring-leaves of all kinds of 

5 betwixt the Leaves and the Fc?/wherein they are involved. 
That fine white Flower or Powder, which lies over the Leaves of (bme 
plants, as of Bears-Ear: And in Princes-Featker, about certain Aper- ■ 
tures only on the edges of the Leaves. 

22. Of all thefe fhould be oblerved, firjl their Receptacles ^ 

fome of them, being proper to one; 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 fame Receptacle is filled 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 fame time 5 as in Animals, the Lympha in the D. Thoracicus, and 
that, andtheC/^e, inthe Sanguineous Vtjfels. 

23. Then their Motions'^ both Hatural, and fuch as may be 
effected by Art: and thole either by Defcent or Alcent 5 And in 
afoending, through what different Chanels or Parts of the Trunks fince 
it is certain. That there is a variety, both in refpedt of thtSeafon, 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 thofe to , 
which it is,with what difference of Celerity: and when their peculiar 
Seajon : for none will bleed at all times 5 neither will all bleed at the 
fame. And then their Collateral Motion, together with the Mode of 
their Tranfition from ontOrganicai Part to another. 

24. 5f. Next their ^antities, either of one 5 as the Comparifon 
is made betwixt feveral tlants, 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. Orelfe of divers, as coexiftentand bearing fuch 
a proportion one to another in the fame tart: of moft of which, it 
may be known by their refpeftive Receptacles. Yet the Computati¬ 
on muft not be made from the number of the faid Receptacles, [imply , 
but as that is in conjun6lion with their Capacity j and as their Capacity 

is proportioned to their furrounding Sides ^ the Sides of thole of the 
lead Capacity, being ufually as thick, as thofe of the greateft : fo that 
fup pole Ten lefler, to lye within thecompals of One greater^the Con^ 

tent of thefc altogether, would foarce be equal to half the Content of 
that One. 
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25. 5^. Alfo tbeir Cotjfifiettce'^ foil; offo many of them as are dif- 
criminable by Touchy in "being Soft or Hard^ Thin orThick^Mu- 
dllaginous,Gummous,Glutinous,FriabIe,e^r. And thefe in their feveral 
Degrees^in which there is a Variety,as in the Milks offome which 
are more Dilute^ than that of others: Mucilages , which in (bme, are 
very thick and Vifious^ in others, more diluted and coming nearer to 
a watry Sap. And by This, to be compared in the fame manner, as 
by their ^antity. 

26. Likewife their Colours, Smells, and Taftes: The general 
and particular Kinds of all which (hould be noted. And to what Cok- 

tawed Parts, and in what Variety, they appertain. So mofl: Refinoui 
Gumms are Tinftur d, fome, not, as that which drops from the Dotfie^ 

fiick. Pi^e, is as clear as Rock-water. The Milks of fome Plants arc 
Paler, 2ism Burdockh of othtrs Whiter, as in Dandelyon, Scorzonera^ 
Citrwe,2isinthieKoot o(^Trachelium,Angelicaj Tellova, as in Lovage, Ifi 
fome Plants, Odorous, ^^mTJmbelliferousin others not, 2i%mCichora^ 

ceous. That of Little Maple, Tafllef'^ of Qzrdm Chervil, Sweet of 
Fenil, Hot'-y ofScorzonera, Aftringenty Dandelion, Bitterand ge¬ 
nerally, in other Plants iy but with many Degrees of Strength, and in 
conjunction with other Tafts. But moft Mucilages, have little either 
Colour, Tafte, or Smell y and the like. Here alfb the fame 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 fbmetimes common both to Containing and Contained 

Parts') a\\ Odours, and TaUes, which are more immediately, and with* 
out a refolution of their Ejjential Principles, perceptible in a Plant 3 are 
not afcribable either to the Organical, or Containing Parts 3 but only 
to Thofe, Contained in them 3 as from divers reafons hereafter may 
appear. 

27. f. And firft, their Colourswhere, with refpeCt to feveral 
plants and Parts, they are more Changeable 3 as Red, in Flowers 3 or 
Conftant, 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 3 
or more Compounded, as in the Flower 3 and in what Plants more efpe- 
cially^ as in Pancy. Which proper to Plants that have fuch a Tafte 
or Smell, as both, in White Flowers, are ufiially lefs ftrong. To Plants 

that flower in fuch a Seafon, as a Tellow 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,, amongfl: all 
Colours,more Common to Plants, as Green 3 or more Rare, as Black: And 
what all thefe Varieties of Colours are upon Cultivation, but chiefly, 
in their natural Soil. To obferve alfb with their fiiperficial Colours, 

thofe within : fo the Roots of Docks, are Tellow 3 of Biftort, Red% 
of Avens, Purple 3 but of mofl. White. Where the Inward, and Su¬ 
perficial Colours zgrcQ j zs'm the Leaves or vary, asin the other Parts 
frequently. And in what manner they are Situated 3 fome univerfally 
(preading, others running only along with the Vejffels, as in the Leaves c» 
Red Dock, i and the Flowers Wood-Sorrel. 

28. 5J. Next their Odours 3 what may be their principal Seat^^ 

whether one or divers Seats in the fame Plant. What the chief Mat* 

ter out of which they are continually bred. What fimilitude betwixt 
the 
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the Smells of divers Vegetables 5 as betwixt Baume, and a Limon 3 the 
Green Leaves Meadow-fipeet., and the green Rinds of Or 
betwixt thofe of Plants and Animals ^ as the Smell of green and well- 
grown Cardnus., is like to that rank Jcent^ ah aliquorum axillis Jpi- 

ranti. Which have a more (enfible Smell5 as moft have ; and which 
have le(s, ^sCorn. Where the green Leaf is the moft Fragrant Part.^ 
2Ls\nMusk:Craneshilli, where the Flower.^ as in Rofes'^ the Root, as in 
fweet Calamus. Where all the Parts have fome Odour, where fome, or 
one, only, as in Scurvy-graf, only the Flowers, unlels the Leaves are 
bruis’d 5 and in Arum, the Pefil only 5 for neither the Leaf, nor Root 

hath, any Smell,\in\eCs cut 5 but this is ftrong enough, not much unlike 
to Humane Excrements. 

29. But efpecially their Tajies, which it much importeth us 
more precilely to diftinguith 5 Firji, by their general Finds ^ for the 
number,even of thele, may be computed greater than ufually it is. I 
remember not, that Heat and Acritude, with refpedi to FaBe, are di- 
ftinguilhed 5 yet Arum-Root is very Pungent, without any proper 
Heat 5 and Cloves, are very Hot, without any proper Pungency. So 
the White Roots of Tarrow, have a TaUe, hardly any other way per¬ 
ceptible, than by caufing a gentle and continued Warmth upon 
the Tongue. Alfoihc'xr Rejpondcncies one to another j as that of Ze- 
doary, and of thelcfler Cardamoms, is fomewhat like to Camphire. 

Likewile their Degrees ^ in which there is a great latitude, and may 
be extended from One to Ten, or with eafie diftinftion, from One to 
Five: So the of Sorrel, is'^Mtevxn the firji'■) oi Docl^, in the 
fecond'j of Dog-Rofe, in the third 5 of Dandelyon.^ in the fourth 5 of Gen¬ 

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

weed, Dandelyon. And then their Compofuionst, for TaBes are as truly 
conjunB in one Part, as Colours: by which, the latitude is ftill greater5 
In that all Kinds o^ TaBes, in all their Degrees, and in differing Num¬ 
bers, may be varioufly Compounded together : For the moft part. 
Two, in the Leaves of Jharp-pointed Dock,, Ajiringent, 2cnASowre’.y 

in Sorrel-Roots, Ajiringent and Bitter 5 and in Aloes, Bitter and Sweet, 
the one in the fifth, the other, in the firB Degree j 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 Sowrijhj and in Agarick^Bitter,Rough, and Sweet. And fometimes, 
perhaps more. The Senfible diftinftions of all which, may lye almoft 
as wide, as of Plants themfelves. Wherefore, although it may be 
thought rafhneG, to take away the diftinftions of Hot, Cold.^ Moiji, 

Dry, Thin, Groff, 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 ^ and that, withal, 
they are, more properly,the EjfeBs mdOperations of than their 
^alites ^ Praftical Obfervation, may therefore approve it ufeful, to 
add thefe Senfible Ones of various precifely diftinguifhing their 
Conjugations md Degrees. Laftly, their feveral Varieties and Mutati¬ 
ons, with refpeft to the Subject wherein they refide, (hould alfo be 
noted. As, of all TaBes found in Plants, Bitter and Sowr, are moft 
common 5 Sweet and Salt, mo^idre. Which latter, is not only per¬ 
ceptible in fome Sea-Flants 3 but i^on fome others, as upon the. frefti 

D 2 Leaves 
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Leaves of T’amriskh which being licked while they grow, or when 
immediately gathered, are plainly saltip. How they vary with the 
Age of the Plant, or Part 5 as the Roots of Radices, growing up to 
Seed lofe the I'lrength of their Taji, fo moft Fruits are firft Sowre, 

then Smet. What proper to thefeveral Parts of any one Plant:, fo 
the Leaves of Wormwood are extraordinary Bitter 5 the Root foarcely 
fo at alh of an Hot, but quite different Tajle. What more Common,or 
Rare, to any Part 5 fo no Root that I ever tafted, kSowre. And how 
they Alternate in feveral Plants 5 as the Root of Stock:July~flower is 
biting, not t he Leaves 5 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 Taftes of Plants are per¬ 

ceived ^ as thofe of Arum, and Rape-Crowfoot, are both Biting 5 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. Amongft the other Adjunfts of the Contained Parts, though 

not of thefeonly, the Faculties of Vegetables are to be reputed. For 
fo the Rofm of ‘^alap, which is Purgative, is as truly contained in the 
Organical Parts of*that Root, as Blood is in Veins : It will be requi- 
fite therefore to make particular obfervation of thefe alfo. And hrft, 
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 fbeing 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 
Farts of a Vegetable, as xnAfarum. Where belonging chiefly or wholly 
to any particular Parts ox Partas chiefly to the Root of Rhubarb‘s 

and only to the true and proper Seed of Barbado Nuts. Whether fome 
Faculties, may be proper to fome Parts efpecially. What conjundion 
they may have with any fenfible So, mzny Purgers, are not 
only Reftnous and Gummous 5 But alfo Mucilaginous 5 as Bryony, wild 
Cucumer, Lapathum Sativum'^ and therefore probably when 
growing. Mallows, Violets, &c. Such as are Purging and Vomitory, 
though fome of them have a ftrong Tafe, yet the greater part, and of 
thofe, many of the ftronger fort, have no Tafe, or not Great 5 as 
Senna, Jalap, Scammony, Hellebore, Afarum, and others. Amongft 
wiiich, although Hellebore hath a very Durable Tajie, 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, either Amply, as Colo- 

cynthk 5 or Bitter an4 Aflringent, as Rhubarb 5 or Bitter and Sweet, as 
Aloe ^ or Bitter, Aflringent, and Sweet, as Agarick. Few are Hot, as 
Irk. Or flmply Sweet. And though fome may be Subacid, that are 
Mollifying or Lenitive, yet no proper Purge or Vomit is sowre. Such 
Plants as are of a foft and fweetifh Tafle, without Vifcofity, may be ac¬ 
counted good Antifcorbuticks, efpecially againft the Sea, or other Salt- 

Scurvey 5 as are good fweet Peafe: And fometimes the Water or Spi¬ 

rit oCtht shellswhich may eafily be drawn from them, being firft 
duly fermented, and hath a true Vinous Tafle 5 but very mild, and not 
unpleafant. Thofe Plants, whofe Parts are not only Hot but Volatile, 

as Onions, are generally good Cot^Burns. Such as have a Baljkmick. 
Tafle or Smell, with a little Aflringency, as Hypericum, Golden-Rod, 

Lamium Luteum,d^c. the beft Wok^-Herbs. And fuch as are gently 
Bitter, 
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Bitter.^ and Penetrant upon the Tongue., or in thcThroat., as Daijj, Ana^ 

gallk.,good Cleanfers. That fuch principally,are Anodyne., which 
are Tellow., I think, is more than a conceit^ Yelks of Eggs, Foenugreek 
Seeds, Lint-feed Oyl, May-Butyr, Marrow, Pingnedo Humana, Hyof- 
cyamus lutens, Safron, Sulphur, Opium, 2\\ Anodyne Tellow. Hpw 
likewife their Faculties and ^alities may vary their Degrees, eitl?er 
differently or together: fo Aloe and Colocynthk, are both Bitter inkjje 
higheft Degrees yet Aloe.^ which is alfo sweet, Purgeth more mode* 
rately s Colocynthis, which is Bitter, but not iS'jv5e/,molt Vplently.How 
far the Faculties o( Vegetables, as well as their Qualities, may be Com¬ 
pounded 5 where, and which chiefly, as Aftridive and Purgative in 
Rhabarb. Where this Queftion may be put. Whether divers other, 
and yet more extreme Faculties, as well asthefe of Aftridtive and Pur¬ 
gative, may not fbmewhere or other be alfb found, or made, to meet: 
whereby the fame Pto, ov (ome Preparation oFit, may be moft Po¬ 
tent, and yet moft 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 s as moik Plants, that are ftrong 
Purgatives, and efpecially Vomitories, I think, are alf^Jernutatoryj 

as white Hellebore, Jalap, Tobacco : and on the cpntraT^ fuch as are 
Sternutatory, are fome of the moft: proper and moft potent Medicines 

for the Head, Brain, and Genus Nervojum, Taken inwardly, as Lilium 

convalle, ^c. and the like. _ 
31. Thus far a particular obfervation of the polities avA Fa^^ 

culties of the Contents of Vegetables may proceed, as they ai£ exiftent 
in their Natural EJiate. From which, although fomeprob^We Con- 
jeftures may be made, of their Material and Formal Effences, an?H)f the 
Caufes of their determinate Varieties, or the Modes of Vegetation ne- 
ceflary thereunto : yet will our Conceptions hereof be more facile,clear, 
andcomprehenfive, if by all other Ways of Obfervation, they be like¬ 
wife examined, according as'may be applicable to any of 

them. 
32. As by Contufionk fo fome give their <S«/eZ*,not with¬ 

out Rubbing, or not fo well 5 as the green Leaves of Stramonium,Scur- 
vygraf, and many more: others lofe it by Rubbing, as tht flowers of ^ 
Violets, Carnations, Borage, d^'C, others yield it both ways, as Roffi 
mary, d^c. So fome Apples mend their Tafle, by Scoaping, and Pears 

by Rowling, efpecially that called the Rowling Pear. 
33. By Agitation 5 which doth that, fometimes, by Force, which 

Digeftion, 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. f. By Frigifa&ion'j howfar the juyees of Plants, either with¬ 

out or within them, may be any of them, or fome more than others,fub- 
jeCt 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 Infufion'j where I mean Infuflion only in Common Wa¬ 
ter 5 So both Cajjia Lignea, and Cinnamon are a little Mucilaginous 5 
but the former moft. Some of the extents of Plants, may be wholly 
diflblved in Common Water ^ fome but in part,others not at all 5 or ve¬ 
ry little^ which is proper to fome 2s well as Gums. The Co¬ 
lours, 5w(r/A or they hereupon'yield, are found various, and in 

fome 



(bme very unexpected : So the green Leaves of Barvm^ being duly in- 
fufed in common Water, without any other Body added, tinCture it 
with a clear and deep Red, near that of Claret Wwe, as I have often 

§. By Suhftdwg , So the Juyceof Sorrel^ being ordered as that 
oCGrapes, will, in time, let fall a kiodofT^r/^r or And 
fo perhaps will that of many other without any previous 
co^im 5 although that be commonly thought to be neceffary. ^ 

37. 5^. By D/geJiion with Fermentation j cither of the entire Ve¬ 

getables, or of the ynjicesy or other Contents 5 and thefe by themfelves, 
or with common ^^ater. And hereby to note, what difference may 
be in the Strength, Celerity,or Continuance of the Fermentation.Ukc- 
wife, how their ^alities may thereby be altered 5 as the Smell of Vto- 

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

of Gutters. 
38. §, Digeftion Calefa&ion^ ib the Colour of the ^uyce 

of Limens, from Tranfparency (if that be a Colour^ may be turned 
to a perfect Red. Whence it is that many are deceived in the Prepa¬ 

ration called the Tincture oiCoralsfuppofing the Corals to give the 
Menjiruum its Colour. Whereas the MenUruum will obtain it, only 
by Digeftion, without any Corals, mixed with it. 

39. 5^. Decoldioneither of Vegetables themfelves, or of their 
Liquors ^ and to obferve what alterations follow. So Turpentine boi¬ 
led becometh friable 5 Sugar, Bitter,^nd of a Brown Red. Turneps lofe 
their Biting 5 Onions, their Picquancy, yet neither of them con¬ 
vey thofe felf fame ^alities to the Water. The fame may be obferved 
in the Deco&ion of Sweet-Fennel-feeds, Anifeeds, and others, lofing 
much of their themfelves, and yet conveying very little of them 
to the Liquors wherein they are boiled 5 the greater portion of their 
Volatile parts, and fb their Virtue and Tafte therewith, flying away. 
Whereof therefore it is much better to make an Emulfton, than to decoll 
them, or to make an Emulfton from them, with their ov/n Deco&ion, 

efpecially if the Medicine be intended to be Carminative, as I have fre¬ 
quently obferved. The Deco&ion fhould alfo be carried on through- 

t out all degrees to that of an ExtraS 5 by which the ^alities there¬ 
of,fometimes,are much altered; as the Colour of all or moft green Leaves, 

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

40. 5^: By Diftillations ; both with the cold StiU, Alembick^, Cha^ 

matick^ and Hot, give their Taftes perfeCf; but Wormwood, which is 
Aromaticl\2X\d. Bitter ; gives it but by halfs,pretty fully as Aromatick^,\it- 

tle as Bitter. And Carduus, though alfo fo exceeding Bitter, yet not 
being Aromatic^, yieldeth a much weaker Tafte. Alfo what Vegeta¬ 

bles yield Oyl moft plentifully ; and what difference may be in thole 
Opls, as to their Colour, Weight, orotherwife; as that oicloves is fome¬ 
times Red; of Cinnamon, limpid ; both Ponderous. So to diftil Juices^ 

Gums, or other Contents, with an hot fire ; and to fee,, what Bodies they 
yield, and of what Ratifies ^ as Turpentines known to yield, befides 



its Oyl^ a (ubacid Water 5 Vwegar, an Eager Spir/t 5 as that part ma}^ 
be called, which ChyntiSis are wont to call the Phlegm. 

41. 5^. By Arefa^ion % fo which are Liquid, and White in 
their Natural Eftate, in Standing, grow Cummous, Yellow,and other- 
wife different, fo doth that oiScorzonera 5 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 Veifts fill’d with an Aromatick 
Rojin. In the whiter parts of Rhuharb, is gathered a kind of Salwe 
Concret 5 by which, this Root., in chewing. Teems as if it were a little 
gritty. Cabbage-Stalks, fliced, and laid in the Shade to dry, gather on 
them a kind of ISIitrous Hoar. Raifws and Corms contain, not only 
a fweet juyee, but alfo a true Sugar., which lies curdled in the Pulp^ 
as the more Saline parts do in Green Soap. And the like is gatherd 
on the out-fide of a Fig t, faving, that it is more Nitrous, as lying next 
the Aer. The Roots of Arum, upon drying, lofe much of the ftrength 
of their Tajie ^ 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, Pnrple, Yellow, Green, or Whiter 
as Liquorijl), into White, in Tome places, and Peony, into Red: and 
fbmetimes into two 5 as Patience, into Yellow and Red. 

42. i. By Ajjation'^ thus Apples, by roafting, eat more Sowre.The 
Root oi Borfe-Radijl), toafted, tafteth like a Turnep. Potatoes, Oni¬ 
ons^ and many other2iuA Parts, have their Tr/ej-, either Alte¬ 
red or Rcfraded ^ which chiefly, and in what manner,- Ihould be ob^ 
ferved. There is one alteration, as remarkable, as commonly known 5 
and is that which fblloweth upon roafting or baking in one kind ofthe 
Waldenjtan Pears, whichj for a Walden, we corruptly call a War^ 

den. 
43. By Vfiion ^ wherein Tome plants, or Parts of them, burn 

very quietly 5 others, not without violent motions^ fo FeniUSeeds, 

held in the flame of a Candle, will fpitand fpurtle, like the Serum of 
Blood. Some Vegetables lofe their Smell, as Rofes; others, keep it, 
as Rojemaryj 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 Dijiillation, yieldethOy/ and Water, both limpid 3 upon 
Vftion, ftieweth nothing but a black Soot. So Benzoine, by Di^illaa 

iion, Oyl 3 by Z)Bion^ white Flowers, as is known. 
44. By Calcination 3 and here to obferve, wherein the Caput 

I^ortuum of oue, may differ from, or agree in Nature with that ofano- 
ther3 andalfbto compare thefe with thoie of Animal Bodies.^ As alfo in 
their ^antities. And to compare them with what they yield by Di- 

Jlillation and Vfiion as to both. Thus far they have been tryed fin- 

gly, or by themfelves. They ftiould alfo be examined, 
45. 5^. By Compofltion'^ not only with as in Ample InfuftOns, 

&c. but with any other Bodies, which may have a power of afting 
upon them, or upon which, thefe may have a power to ad. And lo 
to make Infujions, Dejlillations, Deco&ions, Digejiions, ^ 
of Liquors, as Vinegar, Vrine, Spirit of H. H. Wine, Blood, 
or others. So in Infupons^ fomeRed Colours are heightned hy Acids^ 

Blews, turned Purple.So fetid Spirits (as ofH.H.) may be rendred much 
more grateful, by being Re&ified^ome or twice, vjixhuefh Artmatkks, 

To oWerve alfo what follows^ upon mixing the Liquors,-ov other Parts 
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of Plants together ^ as Ojl of Turpentine, by Digejlion with a Lixivial 
Salt, extrafteth thence a Red Tin&ure. Or with Salts, Earths, Metals^ 
or any other Bodies 5 as the Jujce of the green Leaves of Rasberry,Prm- 
rofe, and divers other ("I think principally fuch as are Aftrin- 
gent^ expreffed upon Steel, as it drieth, becometh of a Purple Co¬ 
lour. 

4^. f, Laftly, by Compounding the Experiment it lelf, or joyning 
two or more of them, upon the fame matter : as Fermentation and De- 
LiiUation, as is uled for fome Waters. Infufton and Fermentation, as in 
making of Beer. Fermentation and CoUion, or rather AJJation, as in 
making of Bread. Arefa&ion and DeJliUation, as may be tryed upon 
fome Herbsand with what difference from what may be noted, upon 
their being diftilled, moift. 

47. f. Having proceeded thus far, by all the above particular 
Ways ofObfervation , a Comparative Profpeft muft be taken of them: 
by which, at laft, tht Communities and Differences of the Contents of 
Vegetables, may be difcerned 5 the manner of their Caufation and Origi- 
72al, partly, be judged of ^ and wherein it is, that the Effence of their 
leveral Natures and ^alities doth confift, in fome meafure compre^ 
bended. And confequently, both from the knowledge of their par¬ 
ticular Natures, and the Analogy found betwixt them 5 we may be 
able, better to conjedfure, 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 Ufes 
when we firfl: know, rvhat they are. Notwithftanding, fince the 
ties of Plants ffo often lie more reclufe, it is beft,therefore, not wholly 
to acquiefce in fuch Conjectures, as their Talks, or other Senjible Pro¬ 
perties may fuggeft 5 but to fubjoyn Experime2?t. In making of which, 
and in paffing a Judgment thereupon, many Cautions, both in refpeCt 
of the Plant whereof, and the Subjedl whereupon it is made, are requi- 
fite to be attended. Which yet, in regard they refult not fo direCtly 
from the Matter at prefent in hand 5 I ftiall not, therefore, here infift 
upon them. And thus much for the Third General Mean. 

The Fourth 48. f. THE Contents of the Organical Parts of Vegetables,h^LVmg 
General been thus duly Examined; it will be requifitetomake the like Inquiry, 

into their Principles'^ or the Bodys, immediately concurrent and effen- 
tial to their Being. And of thefe, we are to obferve,Firft,their Num¬ 
ber-^ whether well reducible to ffve, ffx,feven, or more, or fewer : and 
the Special Differences obfervable under any one General 5 fince there 
are many Bodies, of very different Natures, confounded under one 
Name. Next their Conjugationwhich they are, that either un¬ 
der or over thofe obfervable in animal, or other Bodies, are here joy- 
ned together in a Plant 3 How far common to the Organical Parts 
of divers Plants 5 or to the feveral Organical Parts of one 5 or 
how far different in them. So the predominant Principle of the Paren-' 
chymous Parts of a Plants that it is an Acid, feems evident, From the 
general Nature of Fruits 5 and of Corn , and moft Parenchymous Roots, 
which are either Spirituous, or Sowe^-, or by Digeftion, do cafily be¬ 
come fuch. Like wife their Proportions 3 which ftand in the greateff, 
which in the leaft, orin the meaner and in what Degrees^ 
both in divers Vegetables, and in the feveral Organical Parts of one. 
And then the Concejttration and Union of them altogether 5 as to the de¬ 

grees 



greesof their Clolenefs or Laxity^ or the manner oftheir Implication and 
Coherency 3 or as to their Location, one being m^re Central, another 
moreExpofed and Rampant over the reft, or other wife different. To 
examine thefe Pr/W/j/e/, hy thsiw Colour^ Tajie, S^ellfiouJiJience^Fix- 
ednef^ Volatilitji^Weight, Figures^ or other Accicktjts. And to thefe . 
purpofcs, to go through the forraentioned Ways of Experiment 5 as 
TJjlion^ Calcination^ Defiillation^ d^c. as any of them may appear ap¬ 
plicable hereunto. So the Ejfential Salt Wormwood^ which maybe 
obtained from the Lixivial 5 is Bitter, tranfparent, and commonly, of 
a Cylindrick^ figure r whereas that which is obtained by Co&ion,OY from 
the Extralf,\s tajilef, greyifh, and almoft Cubick: and that in the Ex¬ 
tract of the Green Leaves of Violets, appears in fine tranfparent Shoots, 
like fb many little Needles. And it is probable. That the Salts of 
raoft Kinds of Plants, whether Lixivial or Efiential, and of thefe,whe¬ 
ther obtained by Deco&ion, or otherwife, have either their Figure,ot 
other ^alities, 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 
fbme 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 pur pole. For the making of which, and fbme others 
of the like nature, I confidered. That upon the Anatomical Analyfis o£ 
all the Parts of a Plant, I had certainly found, ("and (hall hereafter 
fhew) That in all Plants, there zxeTwo, and only Tm Organical Parts 
Ejffentially diUM, viz. The Pithy Part, and the Lignons Part, 'or fuch 
others as are analogous to either of Thefe. So that, if we can think 
of any Plants, which will afford us cither of thefe two,though not per¬ 
fectly, yet in fbme good meafiire, fimplc and unmixed: We may then 
lee, by putting them to a Chymical, Teji, what Principles and Proporti¬ 
on of Principles, concur to jj^ecijie their Snbjiantial Forms. 

50. §. To the Pithy Part, Starch, or pure Manchet is analogous, 
as having very little of the Lignons mixed with them. I therefore or¬ 
dered Ife ij of Starch to be put into a Retort, and with a Receiver affix¬ 
ed, to be fet in a Sand Furnace 5 and that all it would yield, fhould, 
by degrees, be forced over 5 which, befides what was evaporated at 
the Neck of the Receiver, was about tb j. of an acid and eager Liquor, 
of a heavy and blackifh Oyl^S, and of a light Oyl 5 j* The Caput ^^r- 
tuum could not be reduced to Afhes, by the ftrongeft heat which a 

/re in that Furnace would produce. ^ 
51. 'To the Lignons Part, Hemp or Flax is analogous, having 

very little ofthe Pithy mixed with them. I caufcd therefore ffe 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 j no Oyl which remained liquid, ^ 5 
but inftead of that zButyr, almoft of the Confiftence and Colour ot 
the Oyl of Mace 5 and of this above § iij, or near fix .times the quan¬ 
tity ofthe Ov/which was yielded by the Starch. The Caput Mortmm 
being burned to a white #, yielded fome portion of a Ltxrmal 

* E 52. 



20 
Idea, of ci 

<5 5, From whence, I (hall, at prefent, only make thefe two Re- 
marauest Fir/?, That although the chief portion, as to quantity, m 
toh thefe BnV, (as in molt PU«ts) is an Acid Liquor; yet the lat¬ 
ter yields alfo fome of an Alkaly, which the other doth not. So that 
they «ethc Farit of a riant, generally, which yield the 
Sa/Z or at leaft in the greateft Proportion. Secondly, That the W- 

thnliout or Oleout rrincifk, is alfo much more predominant in the Ltg- 

iom Part, than in the Prthy. To thefe. jhe like Tryals upon other 
Plants Ihould be added ; afid other ways. So, in regard the of 
moa mods, yields a Folatilc Jlkilyi it were fit to examine Whe- 
Ther the Sact which ismadeofthe PMy far/t and that, of the L,g- 

nous, afford the faid a4/lia/j, in equal qantlty ; or whether, as >s “oft 
likely, that of the Lignous doth afford it in a far greater: and the 
1 * 1 

' ,2 if The profecution of what is here propofed, will be requifite. 
To a fuller andclearer view, of the Modes of Vegemhn, of the *»/- 
We mures oi Vegetables, and oftheir more Reclufe FacWwr and Pem- 
ers f irH o{ the Modes ofVegetation. For fuppofe we were fpeak- 
ineofa Roof, fromadueconfiderationof the Propertses ofany Or- 
eanieal Part or Parts thereof i ’tis true, thattherealandgenuineCax- 
& may be rend red, of divers other dependent Prof crises, asjiokenge- 

nerally of the whole Root. But it will be asked again, ® 
Caufes ofthofe firft and Independent ones > Which, if we will 

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

Orcamcal Parts For it is neceffary, that the Principles whereof a Bo¬ 
dy doth confift, (hould be, if not all of them the a£hve, yet the capa- 

citatingCaufes., or fuch as are called CaHf£ fine quibns non,ot \ts becom¬ 
ing and being, in all refpefts, both as to Subjiance and Acciaents.^'wn^t 

it IS: otherwile, their Exiftence, in that Body, were altogether fu- 
perfluous, lince it might have been without them : which 
might then have been made of any other, there being iio neceffity ot 
putting any difference , if neither thofe,whereof it is made,are thought 
neceffary to its Being. Wherefore if we will allow a Body, and fo the Or- 
ganical Parts of a Vegetable to have Principles, we muft allow thefe Prin¬ 

ciples their neceffary Ufe ^ and that the Shapes or other Properties of the 
(aid Parts, are as much dependant upon the Nature o^TheCe^ as is the 
R.oundnefs of a Drop of Ink, upon the Fluidity of Water, ingredient 

to it. , ' I • 1 
54. jJ. Again, the Principles of the Organical Parts bemg known, 

we may from thence obtain a further knowledge of the Natures, and 
Caufation or Original oftheir Contents ^ fince thefe Contents are not on¬ 
ly included in the (aid Organical Parts, but alfo Created by them rand 
muft needs befo, whether we will fuppofe the of thefe Ci»»- 
tents to be prae-exiftent to their reception thereinto, or not. For, if 
not prsE-exiftent, what can be clearer, than that the laid Parts give 
them their Exiftence > And if prx-exiftent, yet in regard they are di- 
ftinguilhed, 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 i^^)r/»,and fo to conftitute fuch a Liquor j it is as clear,that 
the Exiftence, if not of thofe yet of that Liquor, is depen¬ 

dent on the faid' Part. 
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55. 5^. And if by means of the faid Orgamcal Parts^ it is, that their 
Contents becomefnch and fuch peculiar Mixtures j it is hence alfo mani- 
feft. That, by the fame means, they are of fuch diftinft Faculties and . 
Powers: Becaufe the Faculty or Power Body, liethnot in any of 
its Principles apart j but is a Refultance from them all 5 or from their 
being, in fuch peculiar fort and manner, United and Combined toge¬ 
ther. So 'Principles of the Purgative Parts of a as of 
harh^ although we fliould fuppole them to be exiftent in the furround- 
mg Earthy yet we cannot fay, That that Earthy or the Principles there- 
in contained, are Purgative, but only that they are fuch, as by being 
combined together, in (lich a peculiar way, may become fo. So the fe- 
veral partsofaC/<7r4» although they are and muft be all pr^e-exiftent 
to it, and it is their Forn/^ by which they are, what they are 5 yet is it 
the fetting together of'Cach Parts, and in fuch away only, that makes 
them a Clock. And fince we foe that the Mixture of two Bodies of twO 
different §lualities, as of Two Colours, will produce a Third Colour, 
differing from them both , as Blue and Red, do a Murrey : Why fhould 
not Two or More Bodies of different Natures, be fo combined to¬ 
gether, as*to produce a Third Nature^ Or whereforemay not that be 
allowed to be performed by Nature, which by Artificial Compounding 

z bf Medicines, or other Bodies, is defigned, and oftentimes effected ? ill 
give but one Inftance 5 Water, Greaje, and an Alcalizate Salt, may be 
eafily fo ordered as to be inverted with new S^mlities, Nature, and 
Powers 5 the Salt, to lofo its extreme fiery Pungent Tajie the Tallowyt^ 

Smell5 and being before unfociable with the Water, to mingle there¬ 
with ; neither Tallow, Salt, nor Water alone, will fetch out a fpot of 
Greaje j but all united eafily do it; the fame Three Bodys united, are, 
in fome Cafos, as in the Jaundies, no ill Medicine 5 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 Bodyj which we call 

56. §. Whence again, if it be fuch an ZJnion^ and Proportion, of 
fuch a Sort of Principles, which produceth fuch a Faculty 5 and that 
We may, by any means, come to know what thefe are, we may, pofii- 
bly, alfo attain to the knowledge of foch Rules, whereby any kind of 
Faadty may be made 3 as to Compound fuch Bodies, which are neither 
Purgative nor Vomitory, fo together, as to be Inverted with thofo Fa¬ 
culties. And if to Make them, then confoquently, to Mend, Exalt, 
Strengthen, and Enoble them, with greater eafo and certainty. And thus 
much for the Fourth General Mean^ 

57. §. HITHERTO, We haveconlidered the Materials ofa Ve- The Fifth 
getable, only as Ingredient to it : there yet remains a Fifth Story to be General 
afcended 5 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,y?;/. Earth, Water^ Aer, and Sum, 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 (hould be made. 

58. §. And Firrt, of the Earth, and of all Solid Receptacles of 
plants. Where we are to confider their feveral Kinds 5 as Mellowj 
Sandy, Clayic, 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, or alto¬ 
gether ^ and in what Proportions. The Principles whereinto any one 

Ingredients, feparated from the reft, and put to the Teft of 
Diftillation, Vftion, Calcination, or other, either alone, or by mix¬ 
ture with other Bodies, may be Refolved. And by their ^alities, as 
Colour, Smell, Tajie, &c. both Ingredients and Principles to be exami¬ 
ned. To make tryal of the growth of Plants, in all kinds offimpk 
Soils 5 either Earthy or Mineral, as Clay, Marl, Oker, Fullers Earth, 
Bole Armeniac, Vitriol, Allum, or Vegetable, as Rotten Wood, 
Brans, Starch, or Flower, &c. or Animal, as Dungs, pounded Flefti, 
dried and powdered Blood, and the like 5 that.it may appear, how far 
any of thele may contribute to the growth of a Plant, or to one,above 

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

the feveral kinds of [tW, from Wells, Springs, Rain, and Rivers are, 
by their Qualities and Faculties, to be examined; as thefe, and by 
thefe, thCiY Principles, either in their Natural State, or upon Digefti- 
on, or otherwile, may be oblervable : fince Common Water it felf, is 
undoubtedly compounded of leveral Principles 5 the fimplicity there¬ 
of, not being argued, from its Clearnefs and Tranfparency, for a Solu¬ 
tion of Alum, though it containeth a confiderable quantity of 
is yet very Clear: nor from its leeming to have neither Smell nor Tajie 5 
for Water-drinkgrs will tell you of the varieties of both in different 
Waters. Befides, if thpfe ^alities ftiould be accounted rather Phan- 
fie, than Senle 5 the difference of Waters is yet more manifeft, from 
their different Effeds, obferved by Cooky-, Laundrejfes, Brewers, and 
others, that have occafion to ufe them: for not to mix with Sope,whh- 
out curdling ^ not to boil Meat tender, or without colouring it red 5 
and the like, are the vices of (bme Waters, not of others, which yet 
would leem, in Colour,Tafte,and Smell, to be the fame. Tryal ftiould 
.alfo be made of the growth of 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 fblution of Nitre, 
Sal prunella, Sope, or other body. And hereby to obferve what fol¬ 
lows, either in the Liquor, or in the Plant it felf.* as if any fixed Body, 
being weighed before its diffolution in Water 5 and if the Plant,(tt herein, 
groweth '■,theWater,bCmgthen evaporated 5 whether the quantity of that 
diffolved body,continue the fame,or is leflened.So,whether any Vegetable 
will become 0/w/e,by growing a confiderable time in a plain Solution or 
Water-tincfture of Opium 5 and the like. Which Experiments,whsit event 
foever they have, yet at leaft, for our further inftruftion in the Nature 
of Vegetation, may be of ufe. 

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 
oEMeteors formed herein, and oiVapours 2ind Exhalations continually 
advanced hereinto ^ that fbme or other ofthem, may bear an Analogy, 
to all Volatile Bodys, whether Animal,Vegetable, or Mineral. The flou- 
rifhings alfb of Frozen Dew 5 and the Green Colour, which the Aer 
gives the Ground or Water, when, for fome time expofed to it 5 and 
other effects, feem to argue, that it is Impregnated 'wixh. Vegetable Prin¬ 
ciples. To confider alfb the peculiar Nature of that Body, which isftrift** 
ly called, Aer, And of that true Aerial which to me, feemeth pro¬ 

bable. 
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bable, that it is diHolved in the lEther^^s other Salts are in Water^ or in 
the Vaporousparts of the Aer. As allb to try, what different Effedfs, a 
diverfity of Jer may have upon a Vegetable i, as by fetting a Plwt.ot Seed, 
either exceeding Low, as at the bottom of a deep Well 5 or exceeding 
High, as on the top ofa Steeple. Or elfe by expofing fome Soil to the 
Aer, which is affuredly free from any Seed, and fo, tis no Seed can light 
upon it y and to obferve, whether the Aer hath a power of producing 
a Vegetable therein, or not: and the like. 

61. §. Laftly of the Surti, as to which, it may be confidered. What 
Influence it may have upon the Plant'xx. felf ^ upon the S0715 Or Upon 
the Aer. Whether that hflitence 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 Experme^t fometime 
fince given us, in one of the Parifian journals des Scava77s,and which I 
therefore think very applicable fo our prefent purpofe. If you hold a 
CoKcavedLt a due diftance, againft a Fire, it willcolleft 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 Suji-Beams, being gathered in like manner, will pafs through the in- 
terpofed Glafs, and maintain their Focus. Asfor That, of the Colledfi- 
on of the Sun-beams, by the help of Glajfes, in the form of a MagiUery, 
orofjFWm, 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 fbme Influence upon Bo¬ 
dies, befides by Heat, ifit may be granted. That the Moon hath , for 
which, it fhould feem, there are fbme good Arguments. 

62. WE HAVE thus far examined the Pr7»f7p/ex neceffary toASixthGe» 
Vegetation. The ^ejiion may be put once more. In what manner are Meam 
thefe Principles fb adapted, as to become capable of being affembled to- 
get her, in fuch a Number, Conjugation, Proportion, and Union, as to 
make a Vegetable Body ^ For the comprehenfion whereof^ we muff alfb 
know,Whatarethe Principles ofthefe Principles. Which, although they 
lie in fb great anabyfs of obfeurity ^yet, I think, I have fbmereafbn to be¬ 
lieve, that they are not altogether undifcoverable. How far they may 
be fo, I am fb far from Determining, that 1 fhall not now Conjedture. 

63. §. THIS isthe Deflgn, and thefe the Means I propofe in' order The Con- 
thereunto. To which, I fuppofe, they may all appear to be neceffary. clufion. 
For what we obtain of Nature, we mufl: not do it by commanding,but 
by courting of Her. Thofe that woo Her, may poffibly have her for 
their Wife ; but She is not fo common, as to proflitute her felf to the 
beft behaved Wit, which only pradfifeth upon it felf, and is not appli¬ 
ed to her. I mean, that where ever Men will go beyond Phanfie and 
Imagination, depending upon the Condud of Divine Wifdom,they mufl: 
Labour, Hope and Perfevere. And as the Means propounded, are all 
neceffary, fb they may, in fome meafure, prove effedual. How far, I 
promife not ^ the Way is long and dark: and as Travellers fometimes 
amongfl: Mountains, by gaining the top of one, are fb far from their 
Journeys end 5 that they only come to fee another lies before them : 
fb the Way of Nature, is fo impervious, and, as I may fiy, down Hill 
and up Hill, that how fir foever we go, yet the furmounting of one 
difficulty, is wont flill to give us the profped of another. We may 

there- 
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therefore bclieve,our attainments will be imperfefl:, after we have done 
all .• blit becaufe we cannot attain to all,that therefore we (hould endea¬ 
vour after nothing , is an Inference, which looks fo much awry from 
the Praftical 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 thegreateft 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 Mea^s.m the utmoft ufe whereof only, we can be able to judge ; 
A War is not to be quitted, for the hazards which attend it, nor the 
Cotwcils of Princes' broken up, becaufe thofe that fit at them, have not 
the Spirit of Prophecy, as well as of Wifdoro. To conclude. If but 
little fhould be effeded, 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. 
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A 

TO THE 

Right Reverend 

Lord Bifliop of 

CHESTER 
MT LORD, 

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

Jhip knoweth very well, how excellent a 
Commentary This is on the Formerby 

which, in part, GOD 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 /hould let Tour 

Lordjhip, and others know, how much, and how defqr- 
vedly , I refent Tour extraordinary Favours. Particularly, 
that you were pleafed, fo far to animate my Endeavours, 
towards the Publilhing the following Obfervations. Ma- 
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ny whereof, and moft belonging to the Fir ft Chapter, 

having now lain dormant, near feven years 3 and might 
ffill, perhaps, have fo continued, had not Tour Lordjhips 

Eye, at length, created Light upon them. In doing 
which, You have given one, amongft thofe many Tokens, 
of as well Tour readinefs to promote Learning and Know¬ 
ledge by the hands of others 5 as Tour high Abilities to do 
it by Tour Own •* Both which, are fo manifeft in Tour 

• LorJjhip, that, like the firft Principles of Mathematical 

Science, they are not Ib much to be aflerted, becaule 
known and granted by all. 

The Confideration whereof, wy Lord, may make me 
not only Juft, in owning of your Favours; but alfo moft 
Ambitious of your Patronage: Which yet, to befpeak, I 
muft confefs, I cannot well. Not that I think, what is 
Good and Valuable, is always its own beft Advocate : for 
I know, that the Cenfures of Men, are humorous, and va¬ 
riable 3 and that one Age-, muft have leave to frown on 
thofe Books, which another, will do nothing lefs than kifs 
and embrace. But, chiefly, for this Reafon, Left I (hould 
fo much as feem deflrous, of Tour LorcJfhips Solliciting 
my Caufe, as to all I have (aid. For as it is your Glory, 
that you like not fo to Ihine, as-to put out the Icaft Star 5 fo 
were it to Tour Difhonour, to borrow Tour Name, to il 
luftratc the Spots, though of the moft confpicuous. I am, 

My Lordy 

Tour Lordjhips 

Moft Obliged, 

And 

Moft Hm?ible Servant 

NEHEMJAH GREW. 
Coventry, 
yum 10. 1^7*' 
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ANATOMY 

PLANT S> 
BEGUN. 

With a General Account of Vegetation^ 

Founded thereupon. 

CHAP. I. 

Of the Seed hi its State of Vegetation.^ 

E IN G to fpeak of Flaitis ; and, as far as In(pe£l:i- 
on, and confequent Reafon, may conduct, to en¬ 
quire into the vifible tJJes oftheir 
feveral Parts : I choofe that Method, which,to the 
beft advantge, may fuit with what we have to (ay 
hereon. And that is the Method of Nature her felf, 
in her continued Series of Vegetations , proceeding 

Irom the Seed fovon^ to the formation of the Root, Trunks, Branch, 
Leaf Flomr, Fruit, and la(t of all, oithQ Seed 2\(o fown again ^ 
all which, we (hall, in the (ame order, particularly fpeak of. 

2. The EJJential Conjiitutions of the (aid Parts are in all Plants the 
ftme: But for Oblervation, (bme are more convenient 5 in which I (hall c 

chiefly inftance. And firft of all, for ih&Seed, we choofe the great Gar¬ 
den-Bean, 

C 5* 
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3. 5J. If then we take a Bean and diffeft it, we (hall find it cloath-. 
ad with a doubled Vejl. or Coat. Thele Coats^ while the Bean is yet 
green, are feparable, and eafily diftinguiftied. Or in an old one, after 
it hath lay n two or three days in a mellow Soil 5 or been (baked as 

1ah.i,f.2. Jong a time in Water: as'mTab.i. When’tisdry, they cleave fb clofely 
together, that the Eye not before inftrufted, will judge them but one 5 
the inner Coat (“which is of the moft rare contexture)(b far (hrinking up, 
as tofeem only the roughneft of the outer, (bmewhat refembling Wafers 
under Maquaroons, 

4. The Inner Coat^ in its Natural State, is every where twice, 
and in (bme places, thrice as thick, as the Outer. Next to the Radi¬ 
cle^ which I (hall prelently defcribe, it is fix or feven times thicker , 
and encorapafifes the Radicle round about, as in the fame Figure ap- 

^ab.itfi* pears. 

5. At the thicker end of the Bean., in the outer Coat., a very 
Imall Foramen prelents it (elf, even to the bare Eye. In Difledion 

I r ’tis found to terminate againft the point of that Part vjFxch. I call 
** ' *■'* the Radicle. It is of that capacity, as to admit a (mall Virginal Wyer^ 

and is moft of all confpicuous in a green Bean. Eipecially, if a little 
magnified with a good Spe&acle-GlaJC This Foramen is not a hole ca- 
fually made, or by the breaking off of the Stalk, but defignedly form¬ 
ed, for the ufes hereafter mentioned. It may be obferved not only in 
the great Garden-Bean., but likewife in the other hjnds 5 in the French- 
Bean very plainly 5 in Peafe, Lupines, Vetches, Lentiles, and other 
Fulje kis al(b found , and in many Seeds not reckoned of this kind¬ 
red, asinthsit of Fcenugreeli, MedicaTornata, Goats-Rue, and others : 
In many of which, kis (b very fmall, as (carcely, without the help of 
Glaffes to be dilcovered ^ and in (bme, 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 above named, appears upon their being 
(baked for fome time in Water. For then, taking them out, and crulh- 
ing them a little, many fmall bubles will alternately arile and break up¬ 
on it, 

7. Of all Seeds which have thick or hard Covers, it is al(b ob- 
(ervable. That they have the (ame likewife Perforated, as above (aid, 
or in (bme other manner. And accordingly, although the Coats of (uch 
Seeds as are lodg’d \n Shells or being thin, are not v\hh\y per¬ 
forated 3 yet the Stones and shells themlelves always are, as in Chap. 7. 
(hall be (een how. To which Chapter, what is farther oblervable, ei¬ 
ther as to the nature and number of the Covers of the Seed, I al(b 
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 5 Jo. the 
Main Body, and two more, appendant to it 5 which we may call, the 
Three Organical Parts of the Bean. ^ 

9. The Main Body is not one entire piece, but always divided, 
lengthwile, into two halves or Lobes, which are both joyn’d tether 
at the Bajfs ofthe Bean, The(e Lobes in dry Beans, are but difficultly 

24^,1. fiZ 3. or obferv’d 5 but in young ones, elpecially boil’d, they eafily 
—• • i Qjp afunder. 

( 
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10. 5^. Some very few Seeds are divided, ’ not into two Lobes^ but 
into more 5 as that of Crejfes into Six. And Ibme are not at all divi- /• 4’ 
ded, but entire 5 as the Grains oiCorn, Excepting which few,all other 5* 
Seedsy even the fmalleft, are divided, like as the into juft two 
Lobes. Whereof, though in moft Seeds, becaule of their minutenels, 
we cannot by difledion be inform’d 5 yet otherwife, we eafily may^ 
as in this Chapter (hall be leen. 

11. §. htihtBaJis of the Bean, the two other Orgamcal Parts 
ftand appendent 5 by mediation whereof,the two Lobes meet and join 
together. The greater of thefe two Parts ftands without the two 
Lobes, and upon divefting the Bean of its Coats, is immediately vifible. 
’Tisofa white colour, and more gloflie than the Main Body, efpeci- 
ally when the Bean is young. In the Bean, and many other Seeds, ’tis ^ 
(ituated fomewhat above ^the thicker end, as you hold the Bean in its 
moft proper pofture for growth. In Oa^^Kernels, which we call A- 
corns, Apple-Kernels, Almonds, and many other Seeds, it ftands pro- 
minent juft from the end 5 the Bajts and the End being in thefe the 
lame, but in the Bean divers. 

12. 5J. 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 ^ which therefore 
may be called the Radicle : by which, I mean the Materials, abating 
the Formality, ofzRoot. In Corn, it \s that Part, which Maljiers,n^- 
on its (hooting forth, call the Come. *Tis not eafte to be obftrved, 
ving in fome few amongft which, that of the^e^wis the moft 
fair and ample of all I have (een. But that offome other Seeds, is, in 
proportion, greater 3 as of Fcenngreek^, which is full as big as one of'Iaki.f.y—c 
its Lobes. 

13. 5^. The lefler of the two (aid Appendents lies occult beeween 

*Tis enclos’d in two fmall Cavities, form’d in the Lobes for its reception. 
Its colour comes near to that of the Radicle 3 and it is founded upon the 
Balls thereof^ having a quite contrary production, fc. [towards the Cone 
of the Bean 3 as being that very Part, which, in procels, becomes the 
Body or Trunks of the Plant. In Corn, it is that Part, which after the 
Radicle is fprouted forth, or come, (lioots towards the Imaller end of 
the Grain 3 and by many MaWers, is called the Acroj^ire. 

14. §, This Part is not, like the an entire Body, but di¬ 
vided, at its loole end, into divers pieces, all very clolely couched to¬ 
gether, as Feathers in a Bunch 3 for which reafon it may be called the 
Plume. They are fo dole, that only two or three of the outmoft are 
at firft leen: but upon a nice and curious leparation ofthele, the more 
interiour ftill may be dilcovered. In the Bean, this may be done i but 
in very few other Seeds-., becaufe of the extreme fmallnels of the Plume, 
Now as the Plume is that Part which becomes the of the Plant, 
fo thefe pieces arc fo many true, and already formed, though not dif 
play’d Leaves, intended for the laid Trunk , and foulded up in the lame 
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 Imall Plumes often, if not 
always, ftand one on either (ide the great one now defcrib’d ; From 

G 2 which. 
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which, in that they differ in nothing ftvc in their fize, I therefore on¬ 
ly here jnft take notice of them. And thefe three Patts, fc. the 
Body, the Radicle, and the Plum, are concurrent to the making up of 
a Seed 5 and no more than thefe 

15. Having thus taken a view of the Orgauical Parts of the 
Bean, and other 5 let us next examine the Similary, fc, thofe 
whereof the Organical are compos’d: a diftindl obfervation of which, 
for a clear underftanding of the Vegetation of the Seed, and of the whole 
Plant ariling thence is requifite; To obtain which, we muft proceed 
in our Anatomy. 

16. Difleding a Bean then, the firft Part occurring is its Cuticle, 
The Eye and firft Thoughts, fuggeft it to be only a more denfe and 
gloffy Superficies 5 but better enquiry difeovers it a real Cuticle. ’Tis 
fb exquifitely thin, and for the moft part, fb firmly continuous with 
the Body of the Bean, that it cannot, except in feme fmall Rag, be di^ 
ftindly feen , which, by carrying your Knife aflant into the Bean, and 
then very gently bearing upward what you have cut, will feparateVand 
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 Pbme,mA fo over 
the whole Bean. 

17. §. This Part, though it be fo far common with theO^z^j.of 
the Bean, as to be like thofe, an Integument, yet are we in a quite dif¬ 
ferent Notion to conceive of it: For whereas the upon fetting 
the Bean, do only adminifter the Sap, and, as being fuperfeded from 
their Office, then die 5 as (hall be feen: this, on the contrary, with the 
Organical Parts of the Bean, is nouriftied, augmented, and by a real Vege¬ 
tation co-extended. 

18. §. Next to the Cuticle, we come to the Parenchyma it felf^ 
' the Part throughout which the Inner Body, whereof we (hall fpeak anort, 

is diffeminated 5 for which reafen I call it the Parenchyma. Not that 
we are fo meanly to conceiveof it, as if ('according to the ftrider fenfe 
of that word, ) it were a meer concreted Juyce. For it is a Body 
very curioufly organiz’d, confifting of an infinite number of extreme 
finall Bladders 5 as in Tab. i. is apparent. The Surface hereof is fome- 

Tahi. ftp. what’denfe, but inwardly, ’tis of a laxer Contexture. If you view it 
in a Microfeope, or with a very good Spellack-Glaf, it hath forae fi- 
militude to the Pith, while fappy in the Roots and Trunins of Plants 3 
and that for good reafon, as in Ch.2. lhall be feen. This is beft feen in 
green Beans. 

19. This would f^m by its 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 lame in all three. The reafon why the 
colour of the Plume, and efpecially of the Radicle, which ate white, 
is fo different from that of the Lobes, which are green, may chiefly de¬ 
pend upon their being more compafl: and denfe, and thence their dif 
ferent Tinffures. And therefore the Lobes themfelves, which are green 
while the Bean h youngyet when it is old and dry, become whitilh 
too. And in many other Seeds, as Acorns, Almonds, the Kernels of Ap¬ 
ples, Plums, Nuts, &c, the Lobes, even fre(l) and young,^rt pure white as 
the Radicle it felf. 

20. §*, 
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20. But although the PareT7chyma be common, as is (aid to 
all the Orgamcal Parts , yet in very differing proportions. In the 
Plum, where it is proportionably leaft, it raaketh about three Fifths 
of the whole Plum 5 in the Radicle, itmaketh above five Sevenths of 
the whole Radicle'j and in each Lohe, is fo far over-proportionate as 
to make at leaft nine Tenths of the whole Lobe. * 

21. §. By what hath been faid, that the Parenchyma or Pnlpis not 
the only conftituting befides the Cuticle, is imply’d ; there be¬ 
ing another Body, of an effentially different fubftance, ertiborom’d here¬ 
in.- which may be found not only in the Radicle and Plume butalfn 
inthe L^krthemfelves, and fo in the whole Bean. ' 

22. §. This Inner Body appears very plain and confpicuous in 
cutting the Radicle zihwavt and fo proceeding by degrees towards Lab.i.f. 10, 
the Plume, through both which it runneth in a large and ftrait Trunk, ^ ^2. 
In the Lobes, being it is there in fo very fmall proportion, ’tis difficult¬ 
ly feen, efpecially towards their Verges, Yet if with a ftiarp Knife 
you fmoothly cut the Lobes olthe Bean athwart, divers fmall Specks ^ 
of a different colour from that of the Parenchyma, (landing therein all 
along in a Line, may beobferv/d^ which are the Terminations 
or the Branches or this inner Body. 

23. §. For this Inner body, as it is exiftent in every Organical Part 
of the Bean 5 fo is it, with refpedl to each Part, moft regularly di- 
ftributed. In a good part of the Radicle Yis one entire Trunlf:, to¬ 
wards the Bajts thereof, tis divided into three main Branches ^ the mid- lah.i, f, 14^ 
dlemoft runneth diredly into the Plume the other two oh either fide 
j.’ a little fpace, pafs into the Lobei-^ where the faid Branches 
dividing themfelves into other fmaller 5 and thofe intomore,and fmal- 
ler again, are terminated towards the Verges of each 5 \h which 
manner the faid Inner Body being diftributed it becomes in each a 
true and perfed Root. 

24. §. Of this Seminal Root, as now we’ll call it, from the Deferip- 
tion here given, it is further obfervable 5 That the two main Branch¬ 
es hereof, in which the feveral Ramifications in each LoU are all uni¬ 
ted, are not committed into the Seminal Trunk, of the Plume, nor yet 
ftand at right angles with and the and fo with equal re- 
Ipeft towards them both : but being produced through part of the Pa¬ 
renchyma of the Radicle, are at laft united therein to the main Trunks 
and make acute Angles therewith: as may be feen in the fame. £14! Tab i.f. 14. 

25. This Seminal Root being fo tender, cannot be perfedly ex- 
carnated, (as may the Vefels in the Parts of an Animal) by the moft 
accurate Hand. Yet by diffedion begun and continu’d, as is above 
declared,its whole frame and diftribution may be eafily obfervd. 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 Diffedion were only noted by fo 
many Specks) both as they are fewer about the Bafis of the Bean, and 
more numerous towards its Verges, in fome good diftindion and entire- 
nefs will appear. For this you muft have new Beans.- or elfe foaked in 
Water, or buryed for (bme time. 

26. Asthe-Inner Body is branched out in the Lobes, fb is it in 
the Plume: For if you cut the Plume athwart, and from the Balls pro¬ 
ceed along the Body thereof, you’ll therein find, firft, one large 
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or Branchy and after four or five very (mall Specks round about it, 
which are the terminations of (b many lefler Branches therewith di- 
ftributed to the (everal parts of the Plume. The diftribution of the 

II-C Body., as it is continuous throughout all the Organical Parts of 
the Bean, is reprefented,T<i/>.i./i4. 

27. This Inner Body is, by diffedion, beft oblervable in the 
Bean Sind great Lupine. In other larger it (hews likewile fome 
oblcure Marks of it (clf But in no other which I have obferved, . 
though of the greateftfize: as of Apples, Plums, Nuts, See. is there any 
clear appearance hereof^ upon difleftion, faving in the Radicle and 
Plume 5 the reafon of which is partly from its being, in moft Seeds, 
fo extraordinary little 5 partly from its Colour, which in moft Seeds, 
is the (ame with that of the Parenchyma it fel^ and (b not diftinguiftia- 
ble from it. 

28. jf. Yet \n a Gourd-Seed, the vAaoXe Seminal Root, not on\y \i% 
7ab,i,pi$-c Branches, but allb the Sub-divifions and Inofculations of the lefter 

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

And as to the exiftence of this Seminal Root, what DilTeftion can* 
not attain, yet an ocular in(pe61ion in hundreds of other Seeds, even 
the (malleft, will demonftrate, as in this Chapter (hall be (een how. 

29. In the mean time, let us only take notice 5 That when we 
fay, every Plant hath its Root, we reckon (hort. For every Plant hath 
really two, though not contemporary, yet (ucceflive Roots 5 its Ori¬ 
ginal or Seminal-Root within the Lobes or Main Body of its Seed 5 and 
its Plant-Root, which the Radicle becometh in its growth : the Paren¬ 
chyma of the Seed, being in (bme relemblance, 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 Trunks For our better underftanding whereof^ having taken 
a view of the (everal Parts of a Bean, as far as Diifedion condufts, 
we will next briefly enquire into the ll(e of the faid Parts, and in 
what manner they are the Fountain of Vegetation, and concurrent to the 
being of the future Plant. 

An Account 30. THE GENERAL Caufeofthe growthofa Bean, or other 
of the Vege- Seed, is Fermentation. That is, the Bean lying in the Mould, and a 
iatioH of the moderate acce(s of fome moifture, partly diflimilar, and partly conge- 

* nerous, being made, a gentle Fermentation thence arileth. By which, 
the Bean fwelling, andthe 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 (imply a Fermentation, and (b a (ufficient 
fupply of is not enough; but that this Fermentation, znd the Sap 
wherein *tis made, fhould be under a various Government, by divers 
Parts thereto (ublervient, is al(o requifite 5 and as the various prepa¬ 
ration of the Aliment in an Animal, equally neceflfary .* the particular 
proce(s of the Work according whereto, we (ind none undertaking to 
declare. 

31. §. Let us look upon a Bean then, as a piece of Work fo fram’d 
and fet together, as to declare a De(ign for the produftion of a Plant 
which, upon its lying in fome convenient Soil, is thus effedied. Fir(t 
of all, the Bean being enfoulded round in its Coats, the Sap wherewith 

, it is fed, muft of neceflity pa(s through thefe ; By which means, it is 
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not only in a proportionate quantity, and by degrees ^ but alfo in a 
purer body 5 and poflibly not without Come VegetableTw&ure^trznC- 
mitted to the Beaft/ Whereas, were the Bean naked, the Sap muft 
needs be, as over^copious, fo but crude and immature, as not being/*/- 
tred through fofine a C oft on as the Coats be. And as they have theufe 
of a Filtre to the tranfient Sap 5 lb of a Vejfel to that which is ftill 
depolited within them 5 being alike accommodated to thelecurer Fer¬ 
mentation hereof, as Bottles or Barrels are to Beer, or any other Fermen¬ 
tative Liquor, 

32. And as the is promoted by fome Aperture iti 
the Veffel 5 lb have we the Foramen in the upper Coat allb contrived. 
That if there Ihouldbeneed of fome more Aiery Particles to excite 
the Fermentation 5 through thk^ they may obtain their Entry. Or, 
on the contrary, Ihould there be any (uch Particles or Steams, as might 
damp the genuine proceeding thereof, through this again, they may 
have ealie ilTue. Or if, by being over copious, they Ihould become too 
high a Fermentandfo precipitate thofelbfc and flow degrees, as are 
neceflary 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. jy. And the Radicle being defigned to (hoot forth firft, aspre- 
(ently ftiallbe Ihew’d how^ therefore is it diftinftly lurrounded with 
the Inner and more fucculent Coat, That being thereby luppled on 
every fide, its eruption may be the better promoted, 

34. The Sap being pafled through the Coats, it next enters the 
Body of the Bean ^VQt not indilcriminately 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 lb entereth the 
Parenchyma it lelfundera fourth Government. 

35. §. Through which Part tho Sap palling towards the Seminal 
Root, as through that which is of a more Ipatious content, befides the 
benefit it hath of a farther percolation,' it will allb find room enough 
for a more free and aftive fermenting and maturation herein. And li- 
ing moreover, part of the true Body of the Bean, and lb with its pro¬ 
per or TinBures copioufly repleat 5 the Sap will not only 
find room, but allb matter enough, by whole Energy its Fermentation 
will ftill be more advanced, 

36. § And the 5^/? being duly prepared here, it next paflethinto 
all the Branches of the Seminal Root, and fo under a fifth Government, 
Wherein how delicate ’tis now become, we may conceive by the pro¬ 
portion betwixt the Parenchyma and this Seminal Root 5 lb much only 
of the belt digefted Sap being dilchargedfrom the whole Stock in that, 
as this will receive. And this, moreover, as the Parenchyma, with its 
proper Seminalities being endowed ^ the Sap for thelupply ofthe Ra¬ 
dicle, and of the young Root from thence, is duly prepared thercin,and 
with its higheft TinSure and Impregnation at laft enriched. 

37. §. The Sap being thus prepared in the Lobes ofthe Bean, ’tis 
thence difcharg’d 5 and either into the Plume,or the Radicle,m\iiR. forth¬ 
with iflue. And fince the Plume is a dependent on the Radicle ^ the 
Sap therefore ought firft to be difpenced to this .* which accordingly^ 
is ever found to (hoot forth before the Plume: and fometimes an inch 
or two in length. Now becaufe the primitive courle of the Sap into 

the 



1 

The Anatomy Book I. 

the Radicle, is thus requifite ^ therefore, by the frame of the Parts of 
the Bean is it alfo made necelfary. The two main Brafrches of the Se- 
mnalRoot, being produced, as is before obferved, not into the P/z/w/e, 
but the Radicle. Now the Sap being brought as far as the Seminal 
Root, in either Lobe ; and according to the conduct thereof continu¬ 
ing ftill to move: it muft needs immediately iflue into the fame Part, 

faki. /. 14. whereinto the main Branches themfelves do 5 that is, into the Radicle. 
By which Sap, thus bringing thefeveral Tinliures of the P^r/xafore- 
faid with it, being now fed 5 it is no longer a meer Radicle, but is 
made alfo Seminal, and fo becomes a perfeft Root. 

38. 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 fuftain 
from the Mould 3 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 fliot into a 
Root^i Vis now time for the Plume torouze out of its Cloyfters, and 
germinate too: In order whereto, ’tis now fed from the with 
laudable and (ufEcient For as the Supplies and Motion of 
Sap were firft made from the Lobes, towards the Root : fb the Root 
being well (hot into the Mould, and now receiving a new and more 
copious Sap from thence 3 the motion hereof muft needs be ftronger, ‘ 
and by degrees proceed in a contrary courfe, fc. from the Root to- 
ward the Plume : and, by the continuation of the Seminal Root, is di- 
ffeQ:Iy conduced thereinto 3 by which being fed, it gradually enlarges 
and difplays it felf. 

40. §. The courfe of the Sap thus turned, it iflues, I fay, in a 
diredt Line from the Root into the Plume: but collaterally, into the 
Lobes alCo fc. by thofe two aforefaid Branches which are obliquely 
tranfmitted from the Radicle into either Lobe. By which Bram:hes the 
laid Sap being disburfed back into all the Seminal Root, and from 
thence, likewife into the Parenchyma of the Lobesthey 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 3 as Corn 3 befng of a laxer and left Oleous Subftance, differing 
herein from moft other seeds 3 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 3 as the great Garden Bean. In 
which, therefore, it is obfervable. That xhe two Main Branches of the 
Lobes, in comparifbn with that which runs into the Plume, are but 

fah f A. infufficient to the feeding and vegetation of the Lobes 3 

aird, /.14. on the contrary, growing fo lufty,as to mount up without 
them. ^ 

42. 5f. Excepting a few ofthefe Two Rinds, all other Seeds v/hat- 
* foever, ("which I have obferved) befides that they continue firm 3 

upon the Vegetation of the Plume, do mount alfo upwards,and advance 
above the Ground together with it 3 as all Seeds which fpringup with 
one or more Dijjimilar Leaves: Thefe Dijjimilar Leaves, for the moft 
part Tjvzz, which firft fpring up, and are of a different fhape from thofe 
that follow, being the very Ltz/'w of the i’eed,divided,expanded,and thus 
advanced. 43-5^* 

I 
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43. 5^. The [mpediments of our apprehenfion hereof are the Co¬ 
lour, Size and Shape o£ the Dijjimlar Leaves. Notwithftanding, that 
they are nothing elle but the M^ain Body of the Seed, how I came 
firft to conceivcj and afterwards to know it, was thus. Firft, I ob- 
lervcd in general, that the D/Jfimlar 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, that thofe which were (b like,might 
prove the fame. Next delcending to particular Seeds, I obfervedjfirff, 
of the Lupine 5 that, as to its Colour, advancing above the Ground, 
fas it ufethtodo) itwasalways changed into a perfect Green. And 
why might not the lame by parity of Realbn be inferred ofother seeds ^ 
That, as to its fize,it grew but little bigger than when firftfet.Whence, 
as I difcern’d fthe Augmentation being but little) we here had only ‘fab. 2, f. i- 
the two Lobes: So, (as fome augmentation there Was) I inferr’d the 
like might be, and that, in farther degrees, in other 

44. Next of the Cucumber-Seed, That, as to its Colour, often 
appearing above ground,in its primitive white, from white it turns to 
yeilow,andfrom yellow to green, the proper colour of a Leaf. That, 
as to its fize, though at its firft arife, the Lfj/'ex were little bigger than 
uponfetting5 yet afterwards, as they chang’d their Colour, fo theirdi- fab. 2. /.2* 
raenfions alfb, growing to a three-four-five-fold amplitude above their 
primitive fize. But whereas the Lobes of the Seed, are in proportion, 
narrow, fhort and thick ; how then come the DiJJmilar Leaves, to be 
fb exceeding broad, or long, and thinf The Queftion anfwers it felf: 
For the Dijjimtlar Leaves, for that very reafbnare fb thin, becaufe fo 
very broad or long 5 as we fee many things, how much they are ex¬ 
tended in length or breadth, fo much they lofe in depth, or grow 
more thin 5 which is that which here befalls the now effbliated Lobes. 
For being once difimprifened from their Coats',2nd the courfe ohheSap 
into them, now more and more encreaied 5 they muft needs very confi- 
derably amplifiethemfelves: and from the manner v/herein the Semi¬ 
nal Root is branched in them, that amplification cannot be in thick- 
nefs, but in length or breadth. In both which, in fbme Dijjimilar ^ . 
Leaves, ’tis very remarkable 5 efpecially in length, as in thofe of Let- ^ L 3* 
iice, Thorn-Apple, others'■) whole Seeds, although very final], yet 
the Lobes ofthofe Seeds growing up into Dijjimilar Leaves,are extended 
aninch, and fbmetimesmore,in length. Though he that fhallattempt to 
get a clear fight of the Lobes oi Thorn-Apple,an6. fbme others,by Dijje&i- 
on,yN\\\ find it no eafie Task, yet is that which may be obtained ^and in 
the Laft BooL fhall be fhew’d. From all which, and the ob- 
lervation of other Seeds, I at laft found, that the Dijimilar 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 perfeB Root, fb the Root, being perfeded, doth again feed, 
and by degrees amplifie each Lobe into a perfed: Leaf. 

45. jy. The Original of the Dijjimilar Leaves thus known, we un- 
derftand^ why fome Plants have none’., becaufe the Seed cither rifeth 
not, as Garden-Beans, Corn, Or upon riling, the Lobes are little 
alter’d, as Lupines;, P^^Je, &c. 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 thefe are ever 
finooth. Why fonie have more Dijjimilar Leaves than two, as CreJJcs, 

H whieh 
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Hift. of the which have fix, as the Ingenious Mr. sharrock^X^O obfetves. The reafon 
Prop.ofVege. whereof is, becaule 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 Dijfimilar Leaves is, firfi:, for the proteftion 
of the Plnme 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, is truffed up within a mem* 

^ hrmovis Sheath: and that of a Bean, cooped up betwixt a pair of Snr- 

foyls: But where the Lobes rife, there the Plume hath neither of them, 

being both needlefi. 
47. §. Again, fince 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 (paring, that the (aid Plume there¬ 
fore, by the Dijjimilar Leaves, may have the advantage likewife of 
fome refrefiiment from Dew or Rain. For thefe having their Bafts 

a little beneath that of the Plume, and expanding themfelves on all 
fides of it, they often ftand after Rain, like a Veffel of Water, con¬ 
tinually foaking and fuppling it, left its new accefs into the Ayr, (hould 

(hrivelit. , t l u • 
48. §. Moreover, that fince the Dijjimilar Leaves by their Bajts 

intercept the Root and Plume, the greater and groffer part of the 
S^p, may be, by the way, depofited into thofe 3 and fo the pureft pro¬ 
ceed into the 5'et but young and delicate Plume, as its fitteft Alt* 

49. Laftly, we have here a demonftration of the being of 
the Seminal Root: which, fince through the colour or fraalneft of 
the Seed, it could not by Diffe^iion be obfery’d, except in fome 
few ^ Nature hath here provided us a way of viewing it in the now 
effoliated Lo/'cr, not of one or two 'Seeds, but of hundreds, the Semi¬ 

nal Root vifibly branching it felf towards the Cone or Verges of the 
fiiid Lobes, or now Dijjimilar Leaves. 

/ 
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CHAP. II. 

Of the ROOT. 

A VIN G Examined 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 ^ thefe 
therefore, as the and Trunk^oithe Plant, (till 
furvive. Of thefo, in their order, we next pro¬ 
ceed to fpeak 5 and firft, of the Root: whereof, as 

Seed, we muft by Difleftion inform our (elves. 
2. §. In Difleftion of a Root then, we (hall find it with the Ra^ 

dick, as the Parts of an Old Man with thofe of a Fwtus, fubftantially, 
one. The firft Part occurring is its Skjn, 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 
(hooting of the Radicle into a Root, is co-extended, and becomes its 

3. The uGiitPart is the Cortical Body, Which,when it is thin, 
is commonly called the Barque, The Original hereof^ likewile is 
from the Seed ^ or the Parenchyma, which is there .common both to 
the Lobes and Radicle, being by Vegetation augmented and prolonged j', ^ f. 4 
into the Root, the (ame becomes the Parenchyma of the Barque. ^ 

4. 5^. 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, (o,extream fmall. Thefe Tores are 
not only fulceptive of (b much Moifture as to fill, but al(b to enlarge 
themlelves, and fo to dilate the Cortical Body wherein they are .* which 
by the (hriv’ling in thereof, upon its being expos’d to the Air, is alfd 
feen. In which dilatation, many of its Parts becoming more lax and 
diftant, and none of them fuffering a folution of their continuity 5 ’tis 
a Body alfo fufficiently pliable 5 t&t is to fay^ a moSi exquijitely fine- 
wrought Sponge. 

5. The Extention of the(e Pores is much alike by the length 
and breadth of the Root 5 which from the (hrinking up of the Cortical 
Body, in a piece of a cut Root, by the lame dimenfions, is argu’d, 
, 6. The proportions of this Cortical Body are various .* If thin,' 
*tis, as isfaid, called a Barqueand thought to lerve to no other end^ 
than what is vulgarly aicrib’d to a Barque 5 which is a narrow conceit. 
Ifa Bulky Body, incomparifon with That within it, aHn the young 
Roots of Cichory, A^aragus, &c. ’tis here, becaufe the faireft, there¬ 
fore taken for the prime ^ which, though, as to Medicinal ulc, 
it is 5 yet, as to the private ufe of the Plant, not lb. The Colour, 
hereof, though it be originally white, yet in the continued growth of 
the Root, diversTin&ures, as yellov^ in Dock,, red in Bijiort, are thefe- 
into introduced. 



7. 5^. Next within this Part ftands the Ligtwus Body : This Lig- 

mm Body, lyeth with all its parts, fo far as they are vifible, in a Cir- 

rallel, ufually 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 SJqn, altogether, properly 
make the Barque. The Original of this Lignous Body, as of the two 
former, is from the Seed ; or, the Seminal Roots of both the Lobes, be- 

8. 5^. The Contexture hereof, in many of its parts, is much more 

whereas thofe of the Cortical are infinitely numerous, thefe of the Lig-^ 

nous are in comparifon 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-Tiee, Goosberry- 

Tree,d>c, lefs, in md Damajeens, more 5 in 

of the Cortical Body are extended much alike both by the length and 
breadth of the Root 5 thele of the Lignous, are only by the length 5 

Pores, ’tis alfb oblervable, that although in all places of the Root they 

‘ fome Roots, where about, the Roots have no Pith 5 as in Fenil. And 
in many Roots, higher. 

9. The proportion betwixt this Lignous Body and the Cortical, 

is various, as was laid 5 yet in this, conltant, fc. that in the filamentous 

and fmaller Parts of the Root, the Lignous Body is very much the lels. 

it. Whereas in the upper part, it is often times of far greater quan¬ 
tity than the Cortical, although it be encompals’d by it. They ftand 
both together pyramidally, which is moft common to Infant Roots, but 
allb to a great many others. 

lo. The next Part oblervable in the Root, is the Infertment. The 
exiftence hereof, fo far as we can yet oblerve,is fometimes in the RadP 

cle of theiS’eeiaf it felf, I cannot fay always. As to its lubftantial na- ' 
tnre, we are more certain , that it is the lame with that of the Parent 

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

doth not only environ the Lignous, but is alfo wedg’d, and in many 

naeer Indenture, but tranlmit and fhoot themlelves quite through as 

II. 5^. The Pores of the Infertment are Sometimes, at leaft, exten- 

the Root of Borage may be leen j and are thus different from thole of 
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the Cortical Body^ which are extended by the length and breadth much 
alike,, and from tho^ of the Lignous^ being only by its length. 

12. 5J. The .mumber and fize of thefe Inlertions are various. In 
Havothorf?^ and fome others, and elpecially Willows^ they are rooft ex- ^ 
tr^am fmall ^ in Cherries and Plums they are Biger^ andjn the Vim 5* 
and fome other Trees^ very fairly apparent. In the Roots of moft ^ 
Herbs they are generally more ealily difcoverable 5 which may lead to . 
the obfervation of them in all. 

15. 5^. Thefe hfertious, although they are continuous through 
both the length and breadth of the Rooty yet not fo in all Parts, but 
by the leveral fhootings of the Liguous Body they are frequently in¬ 
tercepted. For of the Lignotss Body it is'("here bed: j obfervable 5 
That its feveral betwixt which the Cortical is inferted, are 
not, throughout the Root, wholly diftina, ftrait and parallel:’but 
that all along being enarch’d, the Lignous Body, both in length and 
breadth, is thus difpoled into Braces or Ofculations. Betwixt thefe 
feveral Shootings of the Lignous Body thus ofculated, the Cortical r h 2 f % 
fhooting, and being alfb ofculated anfwerably Brace for Brace, that ^ 
which I call the Infertment is framed thereof. 

14. §. Thefe are fb made, that the Pores ov Fibres of 
the Lignous Body, I think, notwithftanding, feldom or never run one 
into another 5 being, though contiguous, yet dill didind. In 
the fame manner as fbme of the Nerves, though they meet, and for 
fbrae fpace are aflbeiated together, yet ’tis mod probable, that none 
of their Fibres are truly inofculated, faving perhaps, in the Flexures. 

15. §. Thefe Ofculations of the Lignous Body, and fb 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 s but in Herbs often more 
didinfty apparent^ and efpecially in a Turnep: 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 lad didinft Part of the Root is the Pith. The 
fubdantial nature thereof, is, as was faid of the Infertment, the fame 
likewife with that of the Parenchyma of the Seed. And according to 
the bed obfervation I have yet made, Visfometimes exident in its Ra^’ 
dicle y in which, the two main Branches of the Lobes both meeting, 
and being ofculated together, are thus difpos’d into one round and 
tubular Trunks, and fb environing part of the Parenchyma, make there- 
ofa Pith 'y as in either the Radicle, or the young Root of the great Bean 
or Lupine, may, I think, be well feen. 

17. 5^. But many times the Original hereof is immediately from 
the Barque. For in difledion of divers Roots, both of Trees 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 yelloWj and in Mallows, green. In cutting the 
fmaller Parts of the Roots of many Plants, o{ Bor age,Mallows, Par- 
fley. Columbine, &c. ’tis alfo evident. That the Lignous Body is not 
there, in the lead Concave, but dandeth Solid, or without any Pith, Tab.i.f.p.’-z 
in the Center , and that the Infertions being gradually multiplied after¬ 
wards, the Pith, at length, towards the thicker parts of the Root, 
fhews and enlarges it felf Whence it appears, that in all fuch Roots, 

the 

of Plants. 
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the Pith is not only of the fame fubftantial nature, and by the In- 
Jertions doth communicate with the Barque and that it is allb aug¬ 
mented by it ^ which is true of the PithoidW Rootsbut is moreo¬ 
ver, by mediation of the faid Infertions, wholly originated from it, 
that is to fay, from the farenchymous Part thereof. The various appea¬ 
rances of the Infertions and Pith from the filamentous Parts to the 

tah.z.f.o. top of the Root, fee in Tab. 2. The Pores 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. jJ. 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, fo 
about the top, where the Pith is enlarged, the Cortical Body (now more 
properly becoming a Barque) groweth proportionably left, fc. becaufe 
the Infertions do ftill more and more enlarge the Pith. Likewife the 
peculiar frame of fome Roots, wherein befides the Pith, the Lignous 
Body being divided into two or more Rings,there are ahb one or more 
thick Rings, of a white and fob fubftance, which ftand betwixt them 5 
and are nothing elfe but the Infertions of the Cortical Body collected 
into the faid but, towards the top of the Root, being inferred 
again,thus make a large and ample Pith 5 as in older Fennel-Koots,thoCe 

'tab.2.f.S. qP Turnep, and (bme other Herbs, is leen. 
19. §. The Pores of the Pith, as thofe of the Cortical Body, zre 

extended both by the breadth and length 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, in Trees, but 

fmall 5 in Herbs, generally, very fair ^ in fome making by far the great- 
eft part of the Root 5 as in a Turnep: By reafon of the wide circum¬ 
ference whereof^ and (b the finer Concoftion and Affimilation of its 
Sap 5 that Part which in moft old Trunks is a dry and harfti Pith, here 

proves a tender, plealant meat* 
21. 5^. In the Roots of very many Plants, as Turneps, Carrots, &c. 

the Lignous Body, befides its main ulraoft Ring, hath divers of its of 
• culated Fibres difperfed throughout the Body of the Pith 5 fometimes 

all alike, and fometimes mote efpecially in, or near, its Center3 which 
Fibres, as they run towards the top of the Root, ftill declining the 
Center, at laft collaterally ftrike into its Circumference 3 either all of 
them, or fome few, keeping the Center ftill. 9f thele principally,the 
Succulent part of the Lignous Body of the Trunk. ‘\s often originated. 

22. §. Somt of thtik Pith-Fibres, although they are fo exce^ing 
flender, yet in (bme Roots, as in that of Flower de liz, they are vifibly 
concave, each of them, in their feveral Cavities alfo ei^ofoming a ve¬ 
ry fmall Pithi, the fight whereof, the Root btin^ cut traverfe, and laid 
in a Window for a day or two todry, may without Glajfes be obtain’d. 
And this is the general account ofthe Root 3 thvdeclarationoftheman- 
nerof its growth, with the ufeand fervice of its feveral Parts, we (hall 

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

An Account Qiot into the Moulds, the contiguous moifture, by the Cortical Body,be- 
h f jng a and Spongy, is eafily admitted: Yet not all indiferimi- 

YhcRoot nately, but that which is more adapted to pafs through the furrounding 
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Cnficle. Which tranfient Sap^ though it thus becomes fine, yet is not 
fimple ^ but a mixture of Particles^ both in refpe^t of thole originally 
in ih^ Root^ and amongft themlelves, fomewhat heterogeneous. And 
being lodg’d in the Cortical Body moderately laxe, and of a Cir¬ 
cular form 5 the effeft will be an ealie Fermentation. The Sap fermen¬ 
ting, a leparation of Partf will follow 5 Ibme whereof will be impaft- 
ed to the Circumference of the Cortical Body, whence the Cuticle be¬ 
comes a Skjn 3 as we lee 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 Ht/?- 
poeratfs, 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 of the Sap ftill renew’d : the pureftpart. 
as moft apt and ready, recedes, with its due Tin&nres, from the laia 
Cortical Body, to all the parts of the Lignous'-) both thole mixed with 
the Barque, and thole lying within it. Which Lignous Body like- 
wife fuper-inducing its own proper TinUures into the faid Sap 3 -’tis 
now to its higheft preparaton wrought up, and becomes ('as they fpeak 
of that of an Animal) the Ne^et^tweRos or Cambium : the nobleft 
part whereof is at laft coagulated in, and affimilated to the like fub- 
ftance with the laid Lignous Body. The remainder, though not united 
to it, yet tinctur’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 
lb dilated 3 ’tis now increas’d in real quantity or number of parts, and 
lb is truly nourilh’d. And the Cortical Body being laturate with lb 
much of this Vital as lerves it Ielf3 and the lecond Remainders 
difeharged 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 Bloud only, but the Nervous Spirit is al¬ 
fo thereunto affiftant 3 fo is it here: the Sap prepared in the Cortical 
Body, is as the Bloud, and that part thereof prepared by the Lignous, is 
as the Nervous Spirit 3 which partly becoming Nutriment to it lelf^ 
and partly being dilcharged back into the Cortical Body, and diffufing 
its Tinffure through the Sap there, that to the laid Cortical Body and 
Skjn, becomes alfo true Nutriment, and fo they all now grow. 

24. 5J. In which growth, a proportion in length and breadth is re- 
quifite: which being rated by the benefit of the Plant, both for firni 
Handing and fufficient Sap, mull: therefore principally be in length. 
And becaufe it is thus requifite, 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 move3 
and that way as its Sap moves, the lame way will the generation of its 
Parts alfo proceed 3 fc. by its length. And the Lignous Body firft ("that 
is by a priority caufal) moving in length it felf 3 th^ 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 likewile firft mov’d, 
and lb becomes and carries in it the Principle of all Vegetative motion 
in the Cortical 3 and fo they both move in length. 

25. 5?. 
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25. Ytt.2L%xk\tLigiiousBody\sl]\t Pm;n]?/e of Motion in the 
Cortical 5 fo the Cortical is the Moderator of that in the Ligtwhs : As in 
Animal Motions, the Prwciple is from the Nerves 5 yet being once gi¬ 
ven to the Mofcle or Limh^ and that moving proportionably to its ftru- 
fture, the Nerves ahb are carried in the (ame motion with it. We fup- 
pofe therefore, that as the principal motion of the Lignous Body is in 
length, fois its proper tendency alfo to Afcend. But being much exceed¬ 
ed both in Compafs and Quantity by the Cortical^ as in the Imaller 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 Bodymsiy be more obedient to it 5 which will be by de- 
fcent. Yet both of them being fufficiently pliable, they are thus capa¬ 
ble, where the Soyl may oppofe a dired delcent, there to divert any 
way, where it is more penetrable, and fo to delcend obliquely. For 
the lame 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, ds thus arch’d in form of an Hook, and fo at laft delcends. For 
every declination from a perpendicular Line, is a mixed motion be¬ 
twixt Alcent and Delcent, as that of the Radicle alfo is, and lb leem- 
ing to be dependent upon the two Contrary ‘Tendencies of the Lignons 

and Cortical Bodies. What may be the caule of thole Tendencies ('be¬ 
ing raoft probably external, and a kind of Magnetijine') I (hall not make 
my Task here to enquire. 

26. §. Now although the Lignons Body, by the polition and lhape 
of its Pores, principally groweth in length, yet will it in Ibme degree 
likewife in breadth; For it cannot be fuppofed that the purell Sap is 
all received into the laid Pores'., but that part thereoflikewile,haying 
about its Superficial Parts, is there tinftur’d and agglutinated to them. 
And becaufe thele Pores are prolonged by its length 3 therefore it is 
much more laxe andealily divifible that way^ as in flitting a Stick, or 
cleaving of Timber, and in cutting and hewing them athwart is allb 
feen. Whence it comes to pals, that in Ihooting from the Center to¬ 
wards the Circumference, and there finding more room, its faid origi¬ 
nal Laxity doth ealily in divers places now become greater, and at 
length in open Partments plainly vilible. Betwixt which Partments, 

the Cortical Body, being bound in on the one hand, by the furround- 
ing Skin and Moulds, and prelfed upon by the Lignons on the other, 
muft needs inlert it lelf^ and lb move contrary to it, from the Circum¬ 
ference towards the Center. Where the laid 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,fo as is laid,thereunto concurrent. We (hall next fhew the 
ule of the two other Parts,fc. the Infertment and Pith'., and lirft of the 
Pith. 

27. §. ONE true ufe of the Pith is for the better Advancement of 
the Sap^ whereof I fhall fpeak in the next Chapter. The ule I here 
oblerve, is for the quicker and higher Fermentation of the Sap: For 
although the Fermentation made in the Cortical Body was well fubfer- 
vientto the firftVegetations, yet thofe more perfect ones in thcTrnnk^ 
which after follow, require a Body more adapted to if, and that is the 
Pith 5 which is fo necellary, as not to be only common to, but con- 
fiderably 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 thofe, fo this, to be more finely conftituted. And 
being alfo from its coartoion, 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 adfive. And as the Pith is fiiperiour to 
the Cortical Bocly by its ConHitution, fo by its Vlace, For as it thus 
ftands central, it hath the Lignous Body fiirrounding it. Now as the 
Skjn is the Fence of the Cortical Body, and that of the Lignous. 5 fo is 
the again a far more preheminent one unto the 3 the Sap 
being here a brisk Liquor, tnnnd t/p as in a wooden Cask. 

28. §. And as the Pith fubferves the higher Fermentation of the 
Sap 5 fo do the hfertiom its purer Diftribution 3 that feparation which 
the parts of the Sap, by being fermented in the Pith, were difpos’d for 5 
being, upon its entrance into the Infertions, now made: So that as the 
skif^ is a Filtre to the Qortical Body, fb are the Infertions a more pre¬ 
heminent one to the Lignom. And as they fubferve the purer, fothe 
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 fb, 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 thofe 
Infertions, as the Blond by the difleminations of the Arteries, is freely 
and fufficiently convey’d to its intimate Parts, even thofe,which from 
either the Barque or from the Pith, are moft remote. Laftly, as the 
confequent hereof, they are thus affiftant to the Latitudinal gromh of 
the Root 3 as the Lignous Body to its growth in Length 3 fo thefe Infer^ 
tions of the Cortical, to its better growth in Breadth. 

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

30. 5^, That the Sap hath a Doable, and fb 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 Defcent: for which, the Sap 

muft likewife, fbme where, have fuch a Motion proper to it. From 
its Office, which is,To feed the Trunl^: for which, the Sap muft alfb, 
in fbme Part or other, have a more efpecial Motion of Afcent. 

31. 5^. We may therefore fuppofe. That the Sap moving in the 
Barque , towards the Pith, through the Infertions, thereinto ob¬ 
tains a pafs. Which paflagc, the upper Infertions will not favour 5 
becaufe the Pith ftanding in the fame heigth with them, is there large,' 

fermenting and courfe of the Sap quick, and fb its oppofitipn 
ftrong. But through the lower it will much more eafily enter 5 be¬ 
caufe there, from the finalnefi of the Pith, the oppbfition is little, and 
from the ffiortnefs of the Infertions, the way mote open. So that the 
Sap here meeting with the leaft oppofition, here it will beftow it felf 
(feeding the Lignous Body in its paflage) into the Pith. Into which, 
frefh Sap ftill entring, this being yet but crude, will fubfide: that 

I firfl: 
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firft receiv’d, and fo become a Liquor higher wrought, will more ea- 
fily mount upwards.And moving in the P/>/»,erpecially in thcSap-Fibers 

there difpers’d, as in the Arter^s, in equal altitude with the upper-i»jer- 
tiom 5 the moft volatile parts of' all will ftill continue their dired ac¬ 
cent towards the Trmli. But thole of a middle nature, and, as not 
apt to alcend, lb being lighter than thole beneath them, not to delcend 
neither 5 they will tend from the Pith towards the Infertions in a Mo¬ 
tion betwixt both. Through which Infertions Cfeeding xhtLignous 

Body in its paffage) it is, by the next fubfequent 8% 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 afrtlh 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 moft Volatile, not needing the help of a Circulation, more direft- 

ly alcendeth towards the Trunk* 

CHAP. 

. 2 
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CHAP. III. 

o 

Of the T RV N K. 

AVIN G thus declar’d the degrees of Vegetatioii 

. in the Root 3 the continuance hereof in the Trunk. 
(hall next be fhew’d: in order to which, the 
Parts whereof this likewife is compounded, we 
(hall fir ft obferve. 

I. That which without difledion ftiews it 
(elf, is the CoarUttre: I cannot fay of the Root^ 

nor of the Trunk 5 but what I choofe here to mention, as ftanding 
betwixt them, and fo being common to them both 5 all their Parts 

being here bound in clofer together, as in the tops of the grown Roots 

of very many Vlants^ is apparent. 
2. 5^. Of the ?art 's of the Trunk-, the firft occurring is its sh^n : 

The Formation whereof, is not from the Air, but in the from 
whence it is originated ^ being the produdion of the Cuticle^ there 
invefting the two Lobes and Plume, 

3. 5^. The next Tart is the Cortical Bocly-^ which here in the 
Trunk is no new fubftantial Formation i but, as is that of Root^ 
originated from the Parenchyma of the Plume in the Seed 5 and is only 

- the increafe and augmentation thereof The skiff^ this Cortical Body 
or Parenchyma, and (for the moft part) fome Fibers of the Lignons 4- 

mixedherewith, alltogether make the Bar({ue. . ■ -r 
4. §. Next, the Lignous Body, which, whether it be vifibly di¬ 

vided into many fofter Fibers or fmall Threads, as in the Bean, Fen- 
nel^ and moft-5 or that its Parts ftand more compad and clofe, 
(hewing one hard, firm and folid piece, as in Treesit is, in all, one 
and the fame Bodyj and that not formed originally in the Trunk:, 
but in the Seed 3 being nothing elfe but the prolongation of the Se¬ 

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

wife from the Plume, as the fime in the Root, the Radicle : So 
that as to their Subjiantial Parts, the Lobes o£ the Seed, the Radicle 

and Plume, the Root and Trunk ate all one. 
6. Yet (bme things are more fairly obfervable in the irunki 

Firft, the Latitudinal fhootings of the Lignous Body, which in Trunks 

of (everal years growth, are apparent in fo many Rings, as is common¬ 
ly known. For feveral young Fibers of the Lignous Body, as in the Tah’^.f. 

Root, fo 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 compad Ring 5 the 
Perfection of one Ring, and the Ground-tvork of another, being thus 

made concomitantly. 
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7. 5^. From thefe Annual younger it is, that although the 
Cortical Body and Pith are both of the fame fubftantial nature, and 
their Pores little different 3 yet whereas the Pith^ which the firft year 
is green, and of all the Parts the fulleft 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- 
hers,, annually grow therein, and fb communicate with it. 

8. The Pores likewife of the Ligmus Body^ many of them, 
in well-grown Timber, as in Oaken boards, are very confpicuous, 
in cutting both lengthwife and traverfe. They very fcldom, if ever, 
run one into another, but keep, like fb many feveral Veffels,, all along 
diftind^'as by cutting, and fo following any one of them as far as 
you pleafe, fora Foot or half a Yard, or more together, may be ob- 
ferv’d. And fb, the like, in any Cave. 

9. Befides thefe, there are a lefTer fbrt 3 which, by the help 
only of a good SpeStacle Glafs may be obferv’d. 

10. 5^. And thefe are all the Pores vifible without a Microfcope. 

The ufe of which, excepting in fome few particulars, I have pur- 
pofely omitted in this firft Book,. Mr. Ht?i?4ftieweth us, befides thefe, 
a third, and yet fmaller Sort^ and f as a confirmation of what, in 
the Second Chapter^ I have faid of the Pores of the Ligmus Body 

in general) that they are all continuous and prolonged by the length 
of the rr»«45 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 pafs quite through them, in that by a 
very good Glafi it is vifible in their Orifices at both ends 5 and with¬ 
out a Glafs, by the weight of the Coal alone, is alfb 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 Oa^, cut tranf- 
verfely. See Tab. 3. 

11. Upon further Enquiry, I likewife find. That the Pores 

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

/-re being fometimes perforated by 30, 50, 100, or hundreds of 
Or what I think is the trueft notion of them, That each Fibre, though 
it feem to the bare eye to be but ove, yet is, indeed, a great number 
of Fibres together 3 and every P<?re,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 iVoody-Part 3 what all that is, I fuppofe, That 
it is nothing elfe but a Clujier of innumerable and moft extraordinay 
fmall Vejfels or Concave Fibers : as in a Slice of the Trunk of Bur¬ 
dock. is apparent. 

12. 5^. Next the Infertions of the Cortical Body, which in the 
Trunk. o^2i Treefaw’d athawrt, arc plainly difeerned as they run 
from the Circumference toward the Center 3 the whole Body of 
the Tree being vifibly compounded of two diftindf Subftances, that of 
the feveral Rings, and that of the Infertions, running crols 3 fhewing 
that in fome refemblance in a Plain, which the Lines of Latitude and 

Meridian do \n a Globe. The entrance of the Infertions into 
the Wood, is alfo, upon ftriping off the Barque, very apparent 5 as 
in the fame Fig. 8. 
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_ , Thefe Infert70f7s are likewife very confpicuous in Sawing 
of Trees length-ways into Boards, and thofe plain'd, and wrought in- 
lo Leaves for Tables^ Wainfeot^ Trenchers^ and the like. In all which 
as m courfe Trenchers made of Beech, and tables of Oak , there are 
many parts which have a greater fmoothnefs than the reft; and are fo 3- /• 
mmy snferted Pieces o? the Cortical Bodywhich being by thofe of ^ 
the Lignous fc]uently intercepted, feem to be difeontinuous, al¬ 
though in the rr//»4 they are really extended, in continued Plates 
throughout its Breadth. ’ 

/• although as is faid, of a quite diffinft 
fubftance from the Lignous Body, and fo no where truly incorporated 
with It, yet being they are in all parts, the one as the IVarp, the / 
Other as the Woof, mutually braced and interwoven together they 
thus conftitute oneftrongand firmly coherent Body 3 as the Timber 
of any Tree. 

15. §. As the Pores or Veffels are greater or lefs, fo are the/«- 
Mions alfo ; To the bare eye ufually the greater only are difterna- 
ble : But through an indifferent Microfeope there are others alfo, much 
more both numerous and fmall, diftindly apparent, as in a tranfverfe 
piece of Oak ^ ^ 

16. §. In none of all the Pores can we obferve any thing which ‘ ^ 
rnay have the true nature and ufe of Waives, which is, Eafily to admit 
that, to which they will by no means allow a regrefi. And their non- 
exiftence IS enough evident, from what in the firft Chapter we have 5^- 42- 
aid of the Lobes oi the Seed: in whoCe Seminal Root, were there any 

^Ives It could not be, that by a contrary Courfe of the Sap, they 
Ihould ever grows which yet, where-ever they turn into Dikmilar 
Leaves, they do. Or if we confider the growth of the Root, which 
oftentimes is upward and downward both at once. And being cut 
tranfverlely, will bleed, both the fame ways, with equal freedom. 

17. 5^- The Infertions here in the Trunk give us likewife a fight 
of the pofition of their Pores. For in a plained piece of 04, as 
in Wawfeot Tables befides the larger Pores the Lignous Body, 
which r^un by the length of the Trunk 5 the traB likewife of thofe of 3./. 2. 
the Injertions may be obferved to be made by the breadth, and fo di- 
rettly crofs. Nor are they continuous as thofe of the Lignous Body 
but very fhort, as thofe both of the Cortical Body and Pith, with 
vvhich the Infertions, 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 Trunk : As the Trail of thofe Pores 
appears to the naked Eye, fee in Tab. ^.Fig. 9. The Pores themfclves 
may be feen in the Root of a Vine deferibed and figured in the Second 
Book j as it appears through a good Microfeope. tab. 17.' 

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

tomb 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 fbme Plants, they are fb ample and tranf- 
parent, that in cutting both by the length and breadth of the Pith 
fome of them through the tranfparency of the skins by which they 
are bounded, or of which theyconfift, would feem to be confidera- 
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'tab. 3./. ^ 

bly extended by the length of the Vith'-y but are really dilconti- 
nuous and Ihort, and as 'tis faid, fomewhat anfwerable to the Cells 

of an Hof7y-Comb. This is the neareft we can come to them, by the 
bare Eye without the affiftance of a good Microfeope. Mr. HovA, 

fheweth in his Alicrographji^ That the Pores of the Pithy particularly of 
Elder-Pithy fo far as they are vifible, are all alike difeontinuous, and 
that the Pithis nothing elfe but (as he calls them) an heap of Bub¬ 

bles. Although, in regard they are not fluid, but fixed Parts, I (hall 
choofe rather to call them, Bladders. As they appear through a good 
Glafsy in a piece of Burdock. 5 See in Tab. 3. But a more par- 
ticular Defeription ofthe5/&c-r, FigureSyZudi admirable here¬ 
of I have given in (everal places in the following Books. 

’19. §. Befides what this Obfervation informs us of here, it 
C.2.5^.3,!^, farther confirms what in the Second Chapter we have faid of the 
17* Original of the Pith and Cortical Body, and of the famenefs of 

both their natures with the Parenchyma of the Seed: which is no- 
C I 18; elfe but a Mafs oi Bladders'.y as in the Firfl: Chapter hzth been 

& tab.i.f.p. a plantsy the greater Pores or Bladders 

have fome of them leffer ones within them, and fome of them are 
divided with crofs Membranes: And betwixt their feveral fides, have,. I 
think, other fmaller Bladders vifibly interjefted. However, that 
they are all permeable, is molt certain. They ftand together not confu- 
fedly, but in even Ranks or Trains 3 as thofe of the Infertions by the 
breadth, fo thefe by the length of the Trunks And thus far there is a 
general correfponding betwixt the parts of the Root and Trunk. Yet 
zre there fome confiderable Difparities betwixt them 3 wherein, and 

^ ^ how they come to pals, and to what el^cial Ule and End, (hall next 
be faid. 

An Account 21. WE SAY then, thzt the Sap b^rngm the Root by Filtra- 
of the tions. Fermentations (and in what Roots needful perhaps by Cifcu- 
Growth of lation alfo ) duly prepar’d 3 the prime part thereof paflang through 
the Trunks the intermediate Coar&urey\x\ due moderation and purity is entertain d 

at lafk into the Trunk. And the Sap of the Trunk being purer and 
more volatile, and fo it felf apt to afeend 3 the motion of the Trunk, 

likewife will be more noble, receiving a difpofition and tendency to 
afeend therewith. And what by the Sap the Trunk is in part dipos’d 
to, by the refpedtive pofition and (quantity of its Parts it is effectual¬ 
ly’enabled. For whereas in the Root the Lignous Body being in pro¬ 
portion with the Corticaly but little, and all lying dole within its 
Center 3 it muft therefore needs be under its controul: on the con¬ 
trary, being here comparatively of greater quantity, and allb more 
dilated,and having divers of its Branches ftanding more abroad towards 
the Circumference, as both in the Leaves and Body of the young Trunk 
and Plumcy is feen 3 it will in its own magnetical tendency to afeendy 

reduce the Cortical Body to a compliance with it. 
22. 5^. And the Trunk thus Ifanding from under the reftraint of the 

Ground in the open Air, the difpofition of its originally different 
from that of the Parts in the Rooty will not only be continued, but 
improved. For by the force and preflure of the Sap in its collateral 
MotioH, the Lignous Body will now more freely and farther be di¬ 

lated. 



of Plants. Book L 

lated. And this being dilated, the Cortical Body alfb, raufl: needs be 
infirted 3 and is therefore in proportion always, more or left, fmaller 
here in the Urunh^, than in the Boot. And as the Cortical Body ieflens, 
lb the ?ith will be enlarged, and by the fame proportion is here 
greater. And the P/V/j being enlarged it felf, its Pores Lignosss 

Body, upon its dilatation, as it were tentering and ftretching out all 
their fides) muft needs likewife be enlarged with it 3 and according¬ 
ly, are ever greater in the Pith of the Trunks, than of the Root. 

And the dilatation of the Ligmus Body ftill continued, it follows, 
that whereas the Pith delcendent in the Root, is not only in propor¬ 
tion lefs and lels, but alfo in the fmaller extremities thereof, and fomc- 
times higher, altogether ablent: Contrariwife, in the Truf7k^, it is 
not only continued to its top and fmalleft T21?/^/, but alfb there, in 
proportion, equally ample with what it is in any other infcriour 
part. , 

25. But although the opennefi of the Aer permitting,be all¬ 
ways alike 3 yet the Energy of the Sap effedting, being different 5 as 
therefore that doth, the dilatation of the Trnt?^ , will alfb vary. If 
that be lefs, fb is this 3 as in the Trunks of moft Trees : If that be 
greater, fb this 3 as in Herbs is common 3 the Lignous Body being ufu- 
ally fb far dilated, that the utmofi Shootings thereof may eafily be 
leen 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 3 but alfb fb fir 10 ftretch them out, 
as to make them tear. Whereupon either running again into the 
Cortical Body, or fhrinking up towards it, the thus fbmetimes 
becomes an hallovo Stalky, theP/7A being wholly, or in part voided. 
But generally it keeps entire 3 and where it doth, the fame proporti¬ 
on and refpedt to the Lignous and Cortical Bodies, as is laid. The 
Confequences of all which will be, the Strength of the Trunks, the 
curity and Plenty of the Sap, its Fermentation will be quicker, its Di- 

firibution more effeftual, and its Advancement more fufheient. 
24. Firft, the Eredi: Growth and Strength of the Trunks'-, this 

being, by the pofition of its feveral Parts, effefted ; for befides the flen- 
dering of the 2towards the top, \.\\q Circumferential pofition 
of the Lignous Body, likewife is, and that eminently, hereunto fubfervi- 
ent. So that as the Lignous, Body, in the fmaller parts, of the Root 

ftanding Central, we may thence conceive and fee their pliablenefs to 
any oblique motion 3 fb here, on the contrary, the Lignous Body ftan¬ 
ding wide, it thus becomes the Strength of the Jrunk^, and moft ad¬ 
vantageous to its Perpendicular Growth. We fee the fame Defign in 
Bones znd Feathers: The ftrongeft Bones, as thole in the Legs, are 
hollow. Now fhould we fuppofe the fame Bone, to be contrafted in¬ 
to a Solid 3 although now it would be no heavier, and in that re- 
Ipedt, as apt for motion 3 yet would it have fir lefs ftrength, than as 
its Parts are dilated to a Circumferential pofture. And fb for ^ills, 

which, for the fame ReafbnS, in fubferviency to flying, as they are ex¬ 
ceeding light 3 So, in comparifbn with the thinnefs of their Sides, they 
are very ftrong,' and much lefs apt to bend, than if contradled into a 
SoWd Cylinder. We fee it not only in but A/. For hence it 
is, that Joyntrs and Carpenters unite and fet together their Timber- 
pieces and feverai 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 5 yet frand- 

ing at a diftance, have a greater ftrength than That could have. And 

the fame Architecture, will have the fame ule^in the TrunJ^ of Plants 5 

in mbft whereof ’tis very apparent 5 as for inftance, in Corn. For 

Nature defigning its Sap a great Alcent 5 for its higher maturity, hath 

given it a tall Trunk^: But to prevent its ravenous defpoiling either of 

the Ear^ or Soyl ^ although it be tall, yet are its Tides but thin ; And 
becaufe again, it Ihould grow not only tall and thriftily, but for avoi¬ 

ding propping up, ftrongly too, therefore, the lame proportion as its 

heigth bears, to the thinnels of its fides, doth the greatnels of its Cir¬ 
cumference alfo ^ being lb far dilated as to parallel a k lelf. 

25. §. Befides the pofition of the within the corapals 
of a Ring, there are fome shootings thereof, often ftanding beyond 

the Circumference of the laid Ring, making fbmetimes a triangular, 

oftner a quadrangular Body of the Trunks To the end, that the Ring, 
being but thin, and not lelf fufficient, thelcj like Splinters to Bones, 
might add ftrength and liability to it. 

0.6. §. Next, the fecurity and plenty of the .Sdp. For Ihould the 

Lignous Body, as it doth in thefmaller Parts o£the Root, Hand Central 

here alfo, and fo the Cortical wholly furround it: the greater part of 

the Sap would thus be more immediately expos’d to the Sun and Jer^ 

and being lodged in a laxe Body, by them continually be prey’d upon, 

and as faft as fupplied to the Trunks, be exhaufted. Whereas, the Pith 

Handing in the Center,the therein being not only moft remote from 
the Aer and Sun, but by the Barque, and efpecially the Wood, being 

allb lurrounded and doubly immur’d, will very lecurely and copi- 

oufly be convey’d to all the Collateral Parts, and ( as mall be faid 
how J the top of the Trunk.. 

27. And the vS'dp by the amplitude, and great porolity of the 

Pith, being herein more copious, its Fermentation allb will be quicker^ 

which we fee in all Liquors,by ftanding in a greater quantity toge¬ 

ther, proceeds more kindly: And being tund up within the Wood, 
is at the lame time not only fecur’d from lof, but all extream mutati¬ 

ons 3 the Day being thus, not too hot 5 nor the Night, too cold for 
it. 

28. And the fermentation hereof being quicker, its motion 
allb will be ftronger, and its Diftribution more effectual, not only to 

the dilatation of the Trun^, but likewile the Ihooting out of the 

Branches. Whence it is, that in the Bodies oi" Trees, the Barque of it 

felf, though it be Sappy, and niany Fibres of the Lignous Body mix¬ 

ed with it, yet leldom fendeth forth any 3 and that in Herbs, thole 

with the leaft Pith ( other advantages not fupplying thisdefed J have 

the feweft or fmalleft Branches, or other collateral Growths: and that 

Corn, which hath no Pith, hath neither any Branches. 

29. 5^. Laftly, the Advancement of the Sap will hence allb be 
more ready and lufficient. For the underftanding where, and how, 

we liippole. That in all Trunks whatlbever there are two Parts joyntly 

hereunto fublervient. In Ibme, the Lignous Body aud the Cortical, as 
in older Trunks 3 the Pith being either excluded^ or dried ; But in 

moft, principally, the Lignous BocF and Pith 3 . as in moft Annual 

Growths of Trees 3 but efpecially Herbs, where the Cortical Body - 

ulually much and often wholly Inlerted; 

30. 5 
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3c. 5^. Of the Ligtious Body it is (b apparent by its Pores^ or ra¬ 

ther by its Vcjjels^ that we need no farther Evidence. For to what 

end are Vejfels^ 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 fteady view may be obferved. But when I fay 

the Vejfels of the Ligmus Body, I mean principally them of the 

younger footings, both thofe which make the nerv Ring, and thofe 

which are mixed with the Cortical Body in the Barqtie : that which 

afcendeth by the Pores or VeJJcls of the Wood, being probably, be- 

caufe in lefs 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 fee Orpine, Onions, only ftanding in 

a moyfler Aerwill often grow. And being likcwife in part fupplied 
by the Infertions from the younger Shoots : But efpecially becaufe 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 afeendent 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 Parts'^ and 
doubtlefs in a Vegetable are ftill much more. 

31. §. But thefe although they are a free and open way 
to the afeending Sap-, yet thatmeer Pores or Vejfels fhould be able of 

themfelves to advance the Sap with that fpeed, ftrength and plenty, 

and to that height, as is neceffary, cannot probably be fuppofed. It 

follows then, that herein we muft grant the Pith a joynt fervice. And 

why elfe is the Tith in all Primitive Grorvths the moft Sappy part, why 

hath it fo great a ftock of Sap, if not, after due maturation within it 

felf, ftill to be disburfed into the Fibres of the Lignous Body ^ Why 

are the Annual Grorvths of all both Herbs m<\Trees, with great Piths, 

the quickeft and the longeft ? 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, inftead thereof fill’d with Aer, is as certain as that they 

arc Pores. That they are permeable, by the breadth, appears from 
the dilatation of the Lignous Body, and from the produdlion 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, becaufe by the beft Microjeope we 
cannot yet obferve, that they arc vifibly more open by the breadth, 
than by the length. And withall are ranked by the length, as thole 

of the Infertions by the breadth of the Trunk. But, if you let a 
piece of dry Elder-Pith in forae tinged Liquor, why then doth it 

not penetrate the Pores, fo as to alcend through the Body of the Pith^ 

The plain reafon is,becaufe they are all fill’d with .der. Whereas the Pith 

in a Vegetating Plant, as its Parts or Bladders are ftill generated, they 
are at the fame time alfo fill’d with Sap 5 which, as ’tis gradually Ipent, 
is ftill repaired by more^fucceeding, and fo the Aer ftill kept out 3 as in 

all Primitive Growths, and the Pith of Elder it lelf: 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 

K is 
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is of its broken Bladder^ vve (hoiild thence by the fame reafbn con¬ 
clude that they are not penetrable by the breadth neither, and lb no 

, way 5 and then it need not be ask’d what would follow. But cer¬ 
tainly the Sap in the Bladders of the Pith is difeharged and repaired 
every moment,as by its fttriv’ling up,upon cutting the PAe/;/,is evident. 

32. 5I. Wc fuppole then, that as the Sap alcendeth into the 
by the Lignous Bodj\ fo partly allb by the Pith. For a piece of Cotton 

with one end immers’d in fome tinged Liquor, and with the other 
ereft above, though it will not imbibe the Liquor lb far as to over¬ 
run at the top, yet fo as to advance tow'ards it, it will. So here, the 
Pith^ being a porous and fpongy Body, and in its Vegetating ftatc, its 
Pores or Bladders being allb permeable, as a curious Filtre of Natures 

own contrivance, it thus advanceth, or as people ule to fay, fucks up 
the Sap. Yet as it is feen of the Liquor in the Cotton 5 fo likewile are 
we to liippofe 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 afeending Sap is more and more bro¬ 
ken, weak and flow, and fo the quantity thereof lefs and lels. But 
becaufe the Sap moveth not only by the length, but breadth of 
thel Pith'.) at the'fime time therefore as it partly alcendeth by the 
Pith, it is likewile in part prcBed into the Lignotis 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 perpendicula.’', or by its length ^ it therefore follows, that 
the collateral motion of the Sap, at fich a height or part of the 
Pith, will be equally ftrcMig with the perpendicular at another parr, 
though fomewhat beneath it, and that where the perpendicular is 
more broken and weak, the collateral will be left 5 and confequently 
where the perpendicular tendency of the Sap hath its term, the colla¬ 
teral tendency thereof, and lb its preflure into the Pores or Vejjels of 
the Ligmus Body, will Hill continue. Through which, in that they 
are fmall, and lb their fidts almoft contiguous, the as fid: as preft 
fed into them willeaGly run up ; as in very fmall Glafle Pipes, or be¬ 
twixt the two halves of a Stick firft Hit, and then tyed fbmewhat loofe- 
ly together, may allb any Liquor beobferved to do. By which Ad¬ 
vantage the facility and flrength of that aftent will be continued 
higher in the ftid Ve£els, than in the Pith. Yet fince this alfo, as 
well as that in the Pith will have its term ^ the Sap, although got 
thus far, would at laft be ftagnant, or at lead its afeent be very fpa- 
ring, flow and feeble, if not fome way or other re-inforced. Where¬ 
fore, ss the Sap moving by the breadth of the Pith, prefleth thence 
into the Vejfds of the Lignous Bodyfo having well fill’d thele, is 
in part by the fame Collateral motion disburftd back, into a yet 
higher Region of the Pith. By which partly, and partly, by that por¬ 
tion of the Sap, w^hich 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 likewile be renew’d ^ and lb its Collateral motion allb, 
and lb its preflure into the Vtjjels of the Lignous Body,md confequently 
its afcent therein : and fo by a preflure, from thefe into the Pith, and 
from the Pith into thefe, reciprocally carried on 5 a moft ready and co¬ 
pious afcent of the Sap will be continued, from the bottom to thetop, 
though of the higheft Tree. ' Jn 
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Of Tru7ik: Roots and C/afpers, 

TH E diftinft Parts whereof thele are compofed, are the fame 

with thofe of the > and but the continuation of them. 
I. jJ. Trunk:Roots are of two kinds; Of the one, are thofe that 

vegetate by a direft defcent; The place of their Eruption is fome- 

times all along the Trunk 5 as in Mint^ &c. Sometimes only at its 
utmoft point, as in the Bramble. 

2. 2. The other fort are fuch as neither afoend nor delcend, but 
Ihoot forth at right Angles with the Trunk ? 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 Trunk 

3. Clafpers, though they are but of one kind, yet their Na¬ 

ture is double; not a mean betwixit that of the K<?<?tand thatof the 

Trunk, but a compound of both , as in their Circumvolutions, where' 
in they often mutually alcend and defoend, is foen. 

4* The ufe of thefo Parts may be obforved as the Mounts, 
or as it Trails. In the mounting of the Trunks, they are for Sup¬ 

port and Supply. .For Support, we fee the Clappers of Vines: the 

Branches whereof being very long, fragile and (lender; unlels by 

their Clafpers, they were mutually contain’d together, they mu(t 

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 5 the Gardener, with 

his Ligaments of Leather, focures the main Branches 5 and Nature, 

with thefe of her own finding, (ecures the Le(s. Their Conveniency 
to which end, is (een in their Circumvolutions, a motion, not proper 

to any other Part: As alfo in their toughne(s, though much more 
(lender than the Branches whereon they are appendent. 

5 f- 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 5 which, if it mils one way, it may be fure to take 
another. 

6. jj. For Supply, we fee the TrunkRoots of Ivy. For mount¬ 

ing very high, and being ofaclofer or more compad Subftance than 
that of a Vine , the Sap could not be fufficiently fupplied to the upper 

Sprouts, unlels the(c, to the Mother-Root, were joyntly afliftant. Yet 
forve they for fupport likewife 5 whence they (hoot out, not as in 

Orejjes, BrookUme, See. recipocrally on each fide, but commonly, all 
on one^ that fo they may be faftned at the neared: hand. 

7. 5^. In the Trailing of the Trunk-, they ferve for ftabiliment, 
propagation and (hade. For ftabiliment, the Clajpers of Cucumbers 

are of good u(e. For the Trunk 3nd Branches being long and fragile, 

the Brudies of the Winds would injuriouOy hoifo them to and fro, to' 

the dammage bath of themfclves and their tender Fruits, were 

K 2 they 
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they not by thefe Ligaments brought to good Aflbciation and Set- 

tlement. Propagation, the Trunk^oots of 

ChamTmik do well fervc. 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 

faid trunkRoots newly bedded therein ^ and is that which is fometimes 

alfoeffefted in Rowling of , re. t 
9 5J. For both thefe ends, Serve the TrunkctiQots ot btrawbtrrtes 5 

as alfo for (hade 5 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 Treej together to make an Arbour Artificialthe 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 

Clafbers, and of the other by the Tethering of their Truni-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 GERMEN, BRANCH, and LEAF. 

H E Parts of the Germen and Branch,^ are the 

fame with thole of the Trunk, 3 the lame Skin^ 
Cortical and Lignous Bodies finfertment and Pith, 

herein to propagated, and dillinftly obfervable 

herein. ' 
2. §. For upon Enquiry into the Original 

of a Branch or Germen, it appears. That it 

is not from the Superficies of the Trunk h but 
lb deep, as to take, with the Cortical, the 

Lignous Body intoitfelf: and that, not only from its Circumference, 

but from in Inner or Central Parts 3 So as to take the Pith in 

allb. Divers of which Parts may commonly be feen to Ihootout 
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 Trunk, is fometimes principally from thofe Fi¬ 

brous shoots which run along the Pith in the Root. 
3. The manner wherein ufually the Geme/z and are fram'd, 

is briefly thus : The Sap ( as is faid. Chap. 3.) mounting in the Trunk., 

will not only by its length,but by its breadth allb, through the Infertions 
partly move. Yet, its Particles being not all alike qualified, in diffe¬ 
rent degrees. Some are more grols and lluggilh 3 of which we have the 

formation of a Circle of Wood only, or of an Annual Ring. Others are 

more brisk 3 and by thele, we have the Germen propagated. For by 

the vigour of their own motion from the Center, they imprels 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 iJgmus Bsdy is 
not entire, but frequently difparted , through thefe Difpartments^ the 

faid interiour Portions^ upon their Nutrition, actually (hoot 5 not 
only towards the Circumference, fo as to make part of a but even 

beyond it, in order to the production of a Germen. And the Ligmus 

Body thus moving, and carrying the Cortical along with it 5 they both 

make a force upon the Skjn. Yet their motion being moft even and gra¬ 

dual, that force is fuch likewife ^ not to caule the leaft breach of its 

parts, but gently to carry it on with themfelves 5 and fo partly, by 

the extenfion of its already exiftent parts, as of thofe oiGold in draw¬ 

ing of Guilded fVyer ^ and partly, by the accretion of new ones, as in 

the enlarging of a Bubble above the Surface of the Water , it is ex¬ 

tended with them to their utmoft growth. In which growth, the 

Germen being prolonged, and fo difplaying its (everal parts, as when 

a Projpe&ive or Telefcope is drawn out, thus becomes a Branch. 
4. 5^. The fame way as the propagation of the Parts of a Germen is ^ ' 

contriv’d, is its due nutrition alfo. For being originated from the 

inner part of the Lignous Body., 'tis nouriftied with the beft fermented 

Sap in the Trunks., fc. that next adjacent to it in the Pith. Befidesi 

fince all its Partsyiipon their (hooting forth, divaricate from their per¬ 

pendicular, to a crofs Line, as thefe 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 necelTary, as to be feen not 

only where collaterl Branches ■put forth 5 but in fuch Plants alfo, as 

(hoot up in one fingle Trunks, as in Corn. Wherein, as they make 
for the ftrength of the Trunkji, fo by fo many percolations, as they 

are Knots, for the trafmiflion of the Sap more and more refined 

towards the Ear, So that the two general ufes of Knots are. For 

fmer Jianding, and finer grovpth. * 
6. Laftly, as the due Formation and Nutrition of the 

are provided for, fo is its fecurity alfo, 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 confidcred in fpeakimg of the 
Leaf. As to its (landing in the Trunks, tis alwayes betwixt the 

trunk, or older Branch, and the Bajis of the Stalk of a Leaf 5 where¬ 
by it is not only guarded from the Injuries of any contingent Vio¬ 

lence 5 but alfo from the more piercing affaults of the Cold 5 fo 
long, till in time ’tis grown larger, and more hardy. The maner 
and ufes of the pofition of every Germen, confidered as after it be¬ 
comes a Branch'^ hath already been, by the Ingenious Mr. sharrockB:\Pi. of the 

very well oblerved 5 to whom I refer. Prop.oiVegct-, 

7. §. UPON THE prolongation of the Germen into a Branchyt^ 

Leaves are thus difplay’d. The Parts whereof are (ubftantially the 

fame with thole of a Branch. For the Ski^ of the Leaf is only the 
ampliation^ of that of the Branchbeing 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 clfe, but the continuation of tht Cortical Body^ 

or Parenchymous part of the Barque from the Branch into it ielf, as in 
raoft plants with a thick Leaf, may eafily be (een. ’ 

8. 5^. The Fiberl^hf the Leaf neuher fhoot out of the Branchy or 
the TiMnl{jy nor ftand in the Stalls, in an even Line 5 but alwayes in 
either an Angular or Circular pofture; and ufually making either a 
Triangle, or a Sen/i-Circle, or of a Circle 5 asmCiehory, Endive, 

2^ Cabbage, 8ic. may be obferved. And if the Leaf have but one main Fi¬ 
ber, that alfo is poftur’din a bowed or Lunar Figure 5 as in Mint and 
others. The ufual number of thefe Vafcular Threds or Fibres is 5,5,or 7. 

9. §. The reafon of the faid Pofitions of the Fibers in the Stalk, of 
the Leaf, is for its more Ere3 growth, and greater Strength' which, 
were the pofition of the faid Fibers in an even Line, and fo the Stalky 
it felf^ as well as the Leaf, flat ^ muft needs have been defeftive 5 as 
from what we have faid of the Circumferential pofture of the Lignosts 

^ Body in the Trunk-, we may better conceive. 

10. As likewile for the fccurity of its Sap : For by this means 
it is, that the feveral FiZ-rr/, and cfpecially the main or middle Fi/er 
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 thofe Injuries which from 
colder Blafts, or an hotter Sun, they might otherwife fuftain. So 
that by a mutual benefit, as Thefe give fuckto all the Leaf, fo that 
again proteSion to Thefe. 

11. jj. Thefe Fibers are likewife the immediate Vifible Caufe of the 
Shape of the Leaf. For if the nethermoft Fiber or Fibers in the Stalk 
(which thence runs chiefly through the length of the Leaf) be in pro- 
portion greater, the is long 5 as in Endive, Cichory, and others: 
If all of a more equal fke, it fpreads rounder, as in Ivy, Doves-foot 
Colts foot, 8cc. And although a Dock^Leaf be very long, whofe 
Libers notwithftanding, as they ftand higher in the Stalk, are difpofed 
into a arcle all of an equal fize 5 yet herein one or more peculiar 
Ltbres, ftanding, in or near the Center, betwixt the reft, and funning 
through the length of the Leaf may be obferved. 

12. f. In correfpondence alfo to the fize and fhape of thefe Fibres 
IS the flat. In that either they are very fmall, or if larger yet 
they never make an entire Circle or Ring 5 but either halfof one, as 
in Borage, or at moft three parts of one, as in Mullen, may be feen 
fopfeither they were fo big, as to contain, or fo entire, as perfedly 
to include a the Energy , of the Sap in that Pith, would caufe 
the faid Ugnous Ring to fhoot' forth on every fide, as it doth in the 
Root or Trunk: But the faid Fibers being not figur’d into an entire 
King, but fo as to be open 5 #n that hand therefore where open 
they cannot fhoot any thing difedly from themfelves, bccaufe there 
they have nothing to fhoot 3 and the Sap having alfo 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 fb willjhey confequently, that way only, 
which the force of the Sap dire<5s, which is only on the right and 



Book I. 

15. §. The feveral Fibers’m the Stall^, are all Inofculated in the 
heaf^ with very many Sub-divilions. According as thefe Fibers are 
Inofculated near, or at, or (hoot dire&ly to the edge of the Leaf^ 

is it Even, or Scallopd. Where thelc Inofculations are not made, 

there we have no Leaves, but only a company of Filaments 5 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 5 each Leaf obtaining its diftind (hape, and proper 

pofture together 5 both being perfed, not only in the outer, but Cen¬ 

tral and minuteft Leaves, which are five hundred timesTmaller than the 

outer r both which in the Cautious opening of a Germen may be feen. 

15. Nor is there greater Art in the Forms, than in th^Foulds 
or Poftures of Leaves 5 both anfwerably varying, as this or that way 

they may be moft agreeable. Of the pofture,fo amply in- r,. 

ftancd in by the Learned Sir Lhomas Brown, I lhall omit to fpeak. dTncmx 
Others there are, which though not all fo univerfalj yet equally ne- 
cefiTary where they are, giving two general advantages to the Leaves, 
Elegancy and Security, fc. in taking up, fo as their Forms will bear, 

the leaft room, and in being fo conveniently couch’d, as to be capable 

of receiving proteftion from other Parts, or of giving it one to ano¬ 
ther 5 as for inftance, 

16. Firft, There is the Bow-Lap, where the Leaves are all 

laidfomewhat convexly one over another, but notp/aited^ being to 
the length, breadth and number of Leaves moft agreeable 5 as in the 

Buds of Pear-tree, Plum-tree, See. But where the Leaves are not fo 

thick (et, as to ftand in the Bow-Lap, there we fiave the Plicature, or 

the Flat-Lap 5 as in Rofe-Tree, Strawberry, Cirjqucfoyl, Burnet, &c. For 
the Leaves being here plaited, and fo lyingin their breadth, and 

divers of them thus alfo collaterally let <og«^er ^ the thicknefs of 

them all, and half their breadth, are much alike dimenfions j by which 

they ftand more fecure within themfelves, ^nd in oetter confort with 
other Germen-Growths in the fame Trufs. If the Leaves be much in^ 

dented or j^gg d, now we have the Iduplicature 5 wherein there 
are divers Plaits in one Leaf, or Labels of a Leaf, but in diftindfe 
Sets, a leffer under a greater 5 as in Souchus, Tanfey, Sec. When 

the Leaves ftand not collaterally, but fingle, and are moreover 

very broad 5 then we have the Multiplicature'., as in Goofeberries, Mal¬ 
lows, Sec. the Plaits being not only divers in the fame Leaf, but of 

the lame set continuant, and foeach Leaf ^zx.\\ci A up in five, (even 

or more Foulds, in the lame manner as our Gentlewomens Fans. 
Where either the thicknefs of the Leaf mW not permit a Flat-Lap, or 

the fewnefsof their number, or the frfialnefs of their Fibers, will allow 

the i?^rp/,there This may be obferved.* Which is fometimes fingle, as in 
Bears-Ears, Arum, Flammula, “jerufalem Cowf ip. Sec. Sometimes dou¬ 

ble, the two Rowls beginning at each edge of the Leaf, and meeting 

in the middle. Which again, is either the Fore-Rowl, or the Back- 
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 

Frimrofi, and other like Plants. .For the main Fibers, and there¬ 

with a conliderable part of the Cortical Body (landing prominent from 

the Backrjide of the Leaf, they thus ftand fecurely couch’d up be¬ 

twixt 
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twixt the two Rowls 5 on whofe (ecurity the growth of the Leaf 

in length depends. But thole of Bears-Ears^ Violets^ Doves Footy 

Warden^ and many more, upon contrary refpefts, are rowled up in¬ 
wards. Laftly, there is the Tre-Rorvly as in Fert!;, the Labels where¬ 
of^ though all rowled up to the main Sten/y yet could not ftand lb 
firm and fecure from the Injuries either of the Ground or WeatheryUnlefs 

to the Roivls in breadth, that by the length were fuper-induc’d 5 
the Stalk, or main Stem giving the fame Proteftion here, which in 
other Vlants by the Leaves^ or fome particular Mantling^ is contriv’d. 
Thele, and other Fotdds, See in the Figures belonging to the Firii 

of the Fourth 01500lt. 
17. According to the Form and Foulding of every Leaf or 

Germeny is its Proteftion order’d 5 about fix ways whereof may be 
oblerv’d , fc. by LeaveSy Surfoylsy Interfoylsy Stalksy Hoods and Mant- 

lings. To add to what we have above given, one or two Inftances. 
Every Budy befides its proper Leaves, is covered with divers Leafy 
Vannieles 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 Interfoyls let betwixt 
the Leaves, from the Circumference to the Center of the Bud 3 as in 
the Hafel. For the of thefe Leaves {landing out fo far from a 
plain furface 3 they would, if not thus fhelter’d, he too much expos’d 
and naked to the Severities of the Weather. Where noneofall the 
Proteftions above-named, are convenient, there the Membranes of the 
Leaves by continuation in their fiift forming (together with (bme Fi¬ 
bres of thQ IJignous Body) are drawn out into fo many Mantles or 
feils 3 as in Docks, Snakeweed, 8cc. For the Leaves here being but 
few, yet each Leaf and its Stalls being both exceeding long 3 at the 
bottom whereof the next following Leaf ftill fprings up 3 the form 
and pofture of all is fuch, as fuperledes all the other kinds of Protefti- 
on, and fo each Leaf apart is provided with a Feil to it felf. Thefe, 
znd oth^r Prote&ions, See in the belonging to the jP/r/2 Patt 
of the Fourth OBOOk. 

18. ^ The Ufes of the Leaves, I mean in refpeft of their (ervice 
to the Plant it felf, arc thefe .* Firft, for Protection 3 which, be- 
fidcs what they give one to another, they afford alfo to the Flower 

and Fruit. To the Flower in their Foulds 3 that being, for the moll: 
part, born and ulher’d into the open Aer by the Leaves. To the 
Fruit, when afterwards they are difplay’d, as in Strawberries, Grapes, 

Rafps, Mulberries, &c. On which, and the like, ihould the Sun- 
Beams immediately ftrike, efpecially while they are young, they 
would quite (hrivel them up 3 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. And 
accordingly we fee, that the Leaves above-named are exceeding large 
in propotion to the Fruits: whereas in Pear-trees, Apple-trees, 8cc. 
the Fruit being of a Iblider Parenchyma, and ib not needing the like 
protedlion, are ufually equal with, and often wider in Diameter than 
the Leaves, 

4 
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19. Another ufe is for Augmentation , or, the capacity for 
the due fpreadingand ampliation of a Tree or other Pla?7t, are its. 
Leaves. For herein the Lignous Body being divided into fmall Fibres^ 

and thele running all along their lax and fpongie Pare^jchyma 5 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 v/ay to 

the next fucceeding in the Branches and Trmk, and the voyding 

of the Sap in thefe, for the mounting of that in the Root, and ingrefs 

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 clo| ’ ’ ‘ fermenting and other Offices 

will be voyded, and fo the due Urowth 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. jf. 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; the grofl’er ones are 
ftill depofited into the , 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 greeii 

Leaves have little or no fmell ^ as thofe of Rofe-tree, Carnations,French- 
Marigold, Wood-bind, Tulips, 8cc. But on the contrary, where the 

Flowers are none, or fmall, the green Leaves themfelve arc like wife of 

a ftrong favour 5 as tholb of Wormwood, Tanjie^ Baum, Mint, Rue, 
Geranium Mofchatum, Angelica, and others. 

Of Thorns, Hairs and Glohulets. 

THorns 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, Thijile, Furze, and others 5 all which I think are the 
filamentous extremities of the Lignous Body fheathed in the Skin. But 

this principal differnce betwixt a Bud and thefe Lignous Thorns, is ob» 

fervable 5 That the Bud hath its Original from the Inner part of the 
Lignous Body, next the Pith : But thefe Thorns, from the outer, and 

left fecund Part 5 and fo produceth no Leaves, but is, as it were, the 
Mola of a Bud. 

2. 
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2. Cortical Thorns are fuch as thofe of the Rasberry Buft], be¬ 
ing nor, unlefi in a moft extraordinary fmall and invifible proportion 
propagated from the Lignons Body, but as, it fcems, wholly from the 
Cortical and Skjn^ or from the exteriour part of the Barque. 

C 2. 5^, 25. 5. The Growth of this Thorn may farther argue what in the 
second Chapter we fuppoled 5 fc. That as the proper Tendency of the 
Lignous Body, is to ARendj lb of the Cortical to Dejcend. For as the 
Lignous Thorn, like other Parts of the Trunks, in its Growth alcends^ 
This, being almofl: wholly Cortical, pointeth downdward. The ufe of 

Kift. of the Thorns the Ingenious Mr. Sharrock. hath obfeved. 
fr0p.o{V€get. /j.. §. Upon the Leaves of divers Plants two Produ&ions (hew 

themlelves, fc. Hairs ^uA-Gloubukts. Of Hairs, only one kind is 
taken notice of 5 although they are various. Ordinarily they are of 
a Simple Figure ^ which when fine and thick fet, as on moft Hairy 
Buds 5 or fine and long, 'as on thole of the Vine, we call them Down. 

5. 5^. But Ibmetimes they are Branched out, from the bottom to the 
, top, reciprocally on every fide, in Ibme refemblance to a Stags Hornj 

as in Mullen. And Ibmetimes they are Ajiral, as upon Lavender, and 
fame other Leaves, and efpecially thole of 5 wherein every 
Hair riling in one round entire Bafs a little way above the furface of 
the Leaf, is then dilparted, Star-like, into feveral, four, five or fix 
Points, all Handing at right Angles with the faid perpendicular Bafis. 

6. The Hies of Hairs are for DifiinBion and Prote&ion. That 
of DiftinHion is but lecondary, the Leaves being grown to a confide- 
rable fize. That of Protection is the prime, for which they were ori¬ 
ginally form’d together with the Le-iwj themfelves, and whole ler- 
Vice they enjoy in their Infant-eftate : For the Hairs being then in form 
of a Down, always very thick let, thus, give that ProteBion to the 
Leaves, which their exceeding tendernels then requires, lb that they 
ieera to be vefted with a Coat of Prize, or to be kept warm, like 
young and dainty Chickens, in IFool. 

7. 5f. Globulets are leen upon Orach, both Garden and Wild, 
and yet more plainly on Mercury or Bonus Henricus. In thele, grow¬ 
ing alraoft upon the whole Plant, and being very large, they are by 
all taken notice of 

8. But ft rift Obfervation dilcovers, that thefe Globulets are 
the natural and conftant Off-fpring of very many other Plants. Both 
thefe Globulets, and likewile the diverfity of Hairs, I find that Mr. 

Micrography. Hookh^ith allb oblerved. I take notice, that they are of two kinds 5 
Tranjparent, as upon the Leaves of Hyfop, Mint, Baume, and many more 
White, as upon thofe of Germander, Sage, and others. AH which, 
though the naked Eye will difcover, yet by the help of Glajfes we 
may obferve them moft diftinftly. The ufe of thele we luppofe the 
lame, in part, with thole of the Flower, whereof we lhall Ipeak. 

• 

CHAP. 
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CHAP. V. , 

Of the FLOWER. 

E next proceed to the Flomr. The general Parts 

whereof are moft commonly three ^ fc. the Em- 

paleme»t, the Foliation^ and the Attire, 

2. The Empalemetit^ whether of one or more 
pieces, I call that which is the utmoft Part of the 
Fhwer, encompafling the other two. Tis com¬ 
pounded of the three general Parts, the Skin, the 

Cortical and Lignous Bodies, each Empaler (where there are divers) 
being as another litple as in thofe of a ^ince-Flower, oft 
as they happen to be overgrown, is welf feen. As likewife in the 
Primrofe, with the^reew Flower'^ commonly (b call’d, though by a 
miftake :’For that which feems to be the Flower, is only the more 
fiourifliing Empalement, the Flower it felf being White, But the con¬ 
tinuation of all the three aforefaid Parts into each Empaler, is difco- 
verabie, 1 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 skjn of each Empaler 

or Leaf is not diftiaft from that of the reft; but to be all one piece, 
laid in fo 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: fo 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 fometimes 
wanting. Some Flowers have none, as Tulips 5 for having a fat and 
frim Leaf, and each Leaf likewife (landing on a broad and ftrong Ba¬ 

lls, they are thus fufficient to themfelves. Carnations, on the con¬ 
trary, have not only an Empalement, but that (” for more firmitude ) 
of one piece: For otherwife, the Foot of each Leafhe'xn^ very long 
and (lender, moft of them would be apt to break out of compafs: 
yet is the top of the Empalement indented alfo 5 that the Indentments, 

by being lapp’d over the Leaves before their expanfion, may then 
protect them ; and by being fpread under them afterwards, may bet¬ 
ter (lioulder and prop them up. And if the Feet of the Leaves be 
both long and very tender too, here the Empalement is numerous, 
though confiding of fcveral pieces ^ yet thofe in divers Rounds, and 
all with a counterchangeable refpefl: to each other (which alfo the 
Learned Sir Thomas Brown obferves ) as in all Knapweeds, and other 
Flowers 5 whereby, how commodious they are for both the aforefaid 
ends, may eafily be conceiv’d , and well enough exemplified by the 
Scales of Fi^ies, whereunto, as to their pofition, they have ndt an 

unapt refemblance. 

Treat, of the 
^incmx. 

\ 



^6 The Anatomy Book 

c 5. THE FOLIATION alfb, 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 the Cortical 
and Lignous Bodies. 

6. The Foulds of the Flower or Foliation are various, as thofe 
of the green Leaf 5 but fbme of them different. The moft general 
are, Firft, The Ciofe-Couch, as in Rojes^ and many other double Flow- 

crs. Then the Concave-Couch^ as in Blattaria flore albo. Next the 
Flait^ as in fbme of the Leaves of Peafe-Bloon/s., in the Flowers Cori¬ 

ander^ &c. which is either fingle, as in thofe nam’d 5 or double, as in 
Blew-Bottle^ Jacea, and more of that rank. Next, the Couch., and 
plait together in the fame Flower., as in Marigolds, Daises, and all 
others of an agreeing form : where the firfl: apparent Fould or Com- 

pojiure of the Leaves is in Couch j 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 

of 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 fb 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 Pntt of the Fourth 'BOOfe. The reafon of all which 
varieties, a comparative confideration of the feveral Parts of the 
Flower may fuggeft. i’le only mention, That no Flower, that I find, 
hath a BackcRowl, as hath the green Leaf. For two Reafbns 5 becaufe 
its Leaves have not their Fibres ftanding out much on their backfide 
as the green Leaves have 5 and becaufe of its Attire, which it ever em- 
bofbnies, and cannot fb well do it by a BackcRowl. 

7. The ni\x3\’Prote&ions o{ Flowers by the Precedents are cx- 
prefs’d, fc. Green Leaves and Empakments. Some have another more 
peculiar, that is a double Veil 5 as the Spring-Crocus. For having no 
Empalement,znd ftartingup early out of the ^tf»/<3?,even before \isGreen 
Leaves, and that upon the firft opening of the Spring 3 left it ftiould 
thus be quite ftarved, ’tis born fwath’d up in a double Blanket, or 
with a pair of sheets upon its Back. ^ 

8. 5^. The Leaves of divers Flowers at their Bafs have an hairy 

Tuft 3 by which Tufts the Concave of the Empalentent 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. if. The Leaves of the Flower, though they are not hairy all 
over, yet in fbme particular parts they are often fet with a fine 
Downy Velvet 3 that, being by their fhape 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 3 whereas the other Parts are fmooth or 
bald .* So the Flowers of Peafe, Spanifi Broom, Load-Flax, and many 
others, where contiguous to their Attires, are deck’d with the like 
Hai^j Velvet. 

10. 
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10. As upon the Green Leaves^ fo upon the Flowers are 
QlobHleis fomtimes Hen 5 as upon the backfide of that of EmU On 
none more plainly than that kind of slattaria with the white Flower • 
where they are all tranfparent, and growing both on the Stalk and 
Leaves of the Flower, «ach (hewing likewife its Feditnck whereon it 
is ereded. 

11. 5J. The ufe of the Flower, or the Foliation whereof we now 
fpeak, (that is, as to its private fervice ) is for the proteftion of 
the Attire, This, as its under, and the Empalcment as its upper Gar¬ 
ments. As likewife of the Fruit: The necefTity of which Service, in 
Ibme Gales, by the different (ituation of the Flower and Frnit, with 
refpea: to each other, is evident^ Apples, Pears, and feveral’other 
Fruits, ftanding behind or under the Flower ^ but Cherries, Aprecots, 

and divers others, within it. For thefe. being of a very tender and 
pulpous Body, and withal putting forth with the colder part of the 
Spring 5 could not weather it out againlt the Variations and Extre¬ 
mities of the Air, ^ as tho(e of a more (olid Parenchyma can ^ except 
lodged up within their Flowers. ^ 

*2. 5^. And as the Flower is lerviceable to the fafety of the 
Fruit, fo is it to its growth 5 Jc, in its Infancy, or Emhrjio-eiksLtQ 5 
for which purpole, 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 afeent 
of the Sap le(s copious, were there here no Flower to promote the 
faid alcent thereof into the Fruit ( in the manner as is effeded by the 
Green Leaves ) it muff needs pine and die, or prove lefs kindly. On 
the contrary, (hould the Flower be over-large, it would not only 
promote the alcent of the»S'dfp up to the Fruit, but being as yet over- 
proportionate to it, would likewife it felf exhauft the fame Sap, as 
faff as alcendent 5 like a greedy Nurle, that prepares the Meat for her 
Child, and then eats it up her (elf. Thus we (ee 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 r But ^jcinces, 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 5 con¬ 
tinuing alfo after the flower is fallen, firm and verdent a great while5 
fo long, till the Fruit be able to provide for it felf On the other 
hand, Plums being more tender and Sappy thsin Appels and Pears, be- 
fides that their Empalers are much alike, their Flower is le(s. and Goofi- 
berries and Currans, which are ftill more Pulpy, and the courfeofthe 
Sap towards them more free, have yet a Flower far le(s. And Crapes, 

whole Sap is ftill of quicker Afeent, have (carce any Flower at all 5 
only fome fmall refemblance thereof, ferving juft upon the fetting of 
the Fruit, and no longer. 

13* THE ATTIRE, I 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. Thefe 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 thefe Semets, though they feemto 

be 
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be folid, and for fome time after their firft formation, are entire ^ yet 
are they really hollow 5 and their fide, or fldes, which were at firft 
entire, at length crack afunder: And that nroreover the Concave 

e^ichSentet is not a meer vacuity, but fill’d up with a number of minute 
Particles, in form of a P<?Wcr/ Which, though common to all 
yet in fome, and particularly thofe of a or a L/7fy, being larger, 

’Tab. 4./.12. jg more diftindly obfervable. 
14. 5J. Thefe Semets are fonvtimes faftned fo, as to ftand ered 

above thCuChive^ zs xhokoiLarks-heel Somtimes, and I think ufii- 
ally, fo as to hang a little down by the midle, in the manner and figure 
of a Kidney 5 as in MaUows. Their Cleft or Cracky^ fometimes fingle, 
but for the moft part double : At thefe Clefts it is that they disburfe 

f 2 -a their Powders ^ which as they ftart out, and ftand betwixt the two 
‘’ Lips of each Cleft, have fome refemblance to the common Sculpture 

of a Fomegranate with its Seeds looking out at the Cleft of its Rind. 

This muft be obferv’d when the Clefts are recently made, which ufu- 
ally is before the expanfion of the Flower. 

15. The Particles of thele Powders, though like thofe of 
Meal or other Duft, they appear not eafily to have any relugar fhape 5 
yet upon ftrid obfervation, efpecially with the affiftance of an indi¬ 
fferent Glafs, it doth appear, That they are a Congeries, ufually, of 
fo many perfed Globes or Globulets 5 Sometimes of other Figures, but 
always regular. That which obfeures their Figure is their being fo 
ffnall: 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 Dogs-Mercury, 

Goats-Rue, See. and fome of other Colours: But moft of them I 
think zxewhite'-i and thofe yellow Henbane very elegant 3 the dis¬ 
burs’d Powers whereof, to the naked eye, are white as Snow •, but each 
Globulet, through a Glafs, tranfparent as Cryftal, 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 part of the Fourth 'BOOk^ 

17. §. The Florid Attire, is commonly known by the blind and 
rude Name of Thrums, as in the Flowers of Marigold, Tanfie, Sec. 

How in adequate its impofition is, obfervation will (letermine. 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 
|-|^e paj-t Qf Xhree Pieces ( for which I call them Suits ) and each 
Piece of a different, but agreeable and comely form. 

18. 5^. The outer Part of every Suit, is its Floret: vnhoieBody 

or Tube is divided at the top ( like that of the Cowjlif ) 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 Learned 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. 1 

19. y. Upon the Expanfion of the Floret‘s the next Tart of the 
Suit is from within its Tube brought to fight 3 which we may ( with re- 

f. 13. c. fped to that within it) call the sheath. For this alfo, like the Floret, 
% is 
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is a Concave Body j in its fhape very well rcfembling the Fiftulous 
Pouches of Wake-Rohin^ or of Dragon. 

20. The Sheath^ after Tome time, dividing at the top, from 
within its Concave the Third and innermoft part of the Suit^ fc. the 
Blade advanceth and difplayes it (elf. This Part is not hollow, as 
the other two, butfolid^ yet at its Point, is commonly, divided into 
two halves. 

21. About the (aid Point efpecially, there appears, GloLuleh, 

which are of the fame nature with thole of a sentet^ though not (b 
copious. So that all Flowers have their Powders or Globnlets. The 
whole Attire may in Ajier Per., Blewhottle, &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 

pact of the Fourth 'BOOfe. 
22. §. The ufe ofthe Attire, how contemptibly (bever we may 

look upon it, is certainly great. And though for our own u(e we 
value the Leaves of the Flower, or the Foliation, raoft 5 yet of all 
the three Parts, this in fome relpe^fs is the choycefl, as for whole 
lake and lervice the other two are made. The ule hereof, as to 
Ornament and Diflin&ion, is unqueftionable 5 but is not all. As for 
Diftindion, though, by the help of Glajfes, we may make it to ex¬ 
tend far i) yet in a paffant view, which is all we ufually make, tve 
cannot lb well. As for Ornament, and particularly in reference to the 
Semets, we may 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 5 and is better before they crack and burft open, than after¬ 
wards. 

23. 5^. Other ules hereof therefore we muft acknowledge, and 
may oblerve. One is, for food 5 for Ornament and Diftindtion to 
us, and for Food to other Animals. I will not fay, but that it may lerve 
even to thele for Diftindtion too, that they may be able to know one 
Plant from another, and in their flight or progrels lettle where they 
like belt; and that therefore the varieties oftheleTmall 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 andther, great and 

.Imall, you (hall meet with none untaken up with thele Guefts. In 
Ibme, and particularly the Sun-Flower, where the parts of the Attire, 

and the Animals for which they provide, are larger, the matter is more 
vifible. We muft not think, that God Almighty hath left any of the 
whole Family of his Creatures unprovided for, but as the Great 
Mafter, fome where or other carveth out to all 5 and that for a 
great number of thefe little Folk, He hath ftored Up their peculiar 
provifions in the Attires of Flowers ^ each Flower thus becoming their 
Lodging and their Dining-Room, both in one. 

24. §. Wherein the particular parts of the Attire may be moredif- 
tindfly lerviceable, this to one Animal, and that to another, I cannot 
lay : Or to the lame Animal, as a Bee, whether this for the Honey, ano¬ 
ther for their Bread, a third for the Wax : Or whether all only fuck 

from 

Tab.^.f 
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from hence ibme 3 or (bme may not alfb carry (bme of the Parts, 

as of the Globukts, .wholly away. 
25. 5^. Or laftly, what may be the Primary and Private life of 

the Attire ( for even this abovelaid, though great, yet is but Secon¬ 

dary ) I now determine not. 

CHAP. VI. 

• 

r Of the FRVIT, 

IE general compolition of all Fruits is one, 
that is, their EfitJtial 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 Confiitutions and Tin&ures of thefe 
Parts, divers confiderably different Fruits re- 
fult^ I ftiall therefore take aparticular view 
of the more known and principal of them, Ji, 

Apples, Pears, plums. Nuts and Berries. 

2. §. AN APPLE, if cut traverfe, appears conftitued of four 
dmnd Parts, the Pilliug, the Parenchyma, Branchery, znACcare, The 
Pilling is only the fpreading and dilatation of the sk^n, or utmoft 
part of the Barque in the Branch. The Parenchyma, when full ripe 
is a tender delicate Meat. Yet as the Pilling is but the Continuation of 
the utmoft part of the Barque 5 fb is this, but the continuance and am¬ 
pliation, or ( as I may call it ) the fwelth and fuperbience f the In¬ 

ner Part thereof 5 which upon obfervation of a young and \niznt-Appk 

efpecially, is evident. Thus we fee the Pith, which is often tough ^ 
m many Roots, zsParJneps, Turneps, &c. is tender and edible. So 
here, the Parenchyma, though originally no more than the Barque, 
yet the copioufnefs and purity o(its Sap being likewife effeuual to 
the largnefs and finenefs of its growth, it thus becomes a (oft and tender 
meat. The Branchery is nothing elfe but the Ramifications oftheLr^- 
nous Body throughout all the parts of the Parenchymathe greater 
Branches being like wife by the Inofculations of the lefs ( as in the Leaj ) 

united together. The main Branches are ufually Twenty : Ten are 
fpred and diftributed through the Parenchyma, m(^ of them enarch- 
ing themfelves towards the 5/^^/of the Flower: The other 
Ten running from the Stalky in a direfter Line, at laft meet the for¬ 
mer’at the raid Cork, and are there ofculated with them. Of thefe 
latter, five are originated from ones which running along the Center 
of the Stalk, and part of the Parenchyma of the Fruit, is therein at 
laft divided. To thefe the Coats of the Kernels are faftned. So that 
whereas moft of thefe Branches were originally extended even be¬ 
yond the Fruit, and inferred into the Flower for the due growth 
^ there- 
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thereof^ the afterwards growing tofome head, and fb inter¬ 
cepting and preying upon the AlmcKt of the Flovper^ ftarves that 
and therefrom fuperfedes the fervice of the faid Branches to it fel^ 
fifteen £ov itiParenchynta^ and five for \t$Seed, Theis origina¬ 
ted from the Pith 5 for the Sap finding room enough in the Parenchyma^ 
through which to difpence it (elf all abroad, quits the Pith^ v;hich 
thereby hardens into a Coar. Thus we (ee the Infertions, although 
originate from the Cortical Body, yet their Parts being, by the Tnof- 

culations of the Lignous, (b much coraprels’d and made to co-incide 
together, they become a Body very compadt and denfe. And in the 
Barque the fame thing is effedlcd by Arefa&ion only, or a meer yoydance 

of the Sap f the Inner Part whereof,though fofc and (appv, yet its (uper- 
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 Thii d 

of the Fourth 'BOOh* 

g. §. IN A PEAR there are five diftindt Parts, Pilling, . 
Parenchyma, Branchery, Calculary, and Acetary, The three former axe 
here and in an Apple much alike 5 faving that here the Inner or Seed- 

Branches^ ordinarily ftand double. The Calculary ( molt oblervable 
in rough-tafted, or Choal^Pears) is a Congeries of little ftony Knots^ 

They are many of them difperled throughout the whole Parenchyma: 

But lying more continuous and compadk together towards the Center 
of the Pear, (hrround the Acetary there^ in a (bmewhat Globular Form. 
About the Stalk they ftand more diftant 5 but towards the Cork^ or 
Stool of the Flojver, they ftill grow clofer, and there at laft gather 
( almoft ) into the firmitude of a Plum-Jione it (elf. Within this lies 
the Acetary:^ ’tis all ways (bur, and by the bounding of the Calculary 

of a Globular Figure. Tis a (imple Body, having neither any of the 
Lignous branched in it, nor any Calculous Knots. It is of the (amelub- 
ftantlal nature with the outer Parenchyma but whether it be abfb- 
lutely one with it, or be derived immediately from the Pith, my En¬ 
quiries yet made, determine not. 

4. The Original of the Calculary I feem to have negle<3:ed. But 
hereof we may here beft (ay, that whereas all the other Parts are £/- 

fential and truly Vitaly the Calculary is not: but that the (everal Knots 
whereof it confifts, are only (b many meer Concretions or Precipitations 
out of the Sap'., as in Vrines, Wines, and other Liquors, we often 
(^. And that the Precipitation is made by the mixture and re-adiion 
of the TinSures of the Lignous and Cortical Bodies upon each otheri 
Even as all Vegetable Nutrition or Fixation olParts is al(b made by the 
joynt efficiency of the two (ame TinHures, as hath been (aid. Hence 
we find, that as the Acetary hath no Branches of the Lignous Body, (b 
neither hath it any Knots. Hence likewile it is, that we have (b dif¬ 
ferent and contrary a taft in the Parenchyma beyond the Calculary^ frorai 
that in the Acetary : For whereas this is four, that, wherein the faid 
Precipitations are made, is fweet 5 being much alike effedt to what we 
find in mixing of Corals, &c. with Vinegar or other acid Liquors. The 
Parts oia Pear, See in Tab. 4. But efpecially in the Figures belonging 

to the Third of the Fourth 'BOOfe. 
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5. IN A PLUM (to which the Cherry^ Apricot^ Peachy Wal^ 

&c. ought to be referr d) there are four diftind Parts, the Pillmg, 

the Paretjchytna, Branchery and Stone. The Tilling and Parenchyma ape, 

as to their Original, with thofe of an Apple or Pear, both alike. As 
likewife the Brunchery 5 but differently ramified. In Plums ( I fiap- 
pofe all} 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 

Tah. 4./.15* Ridge, and one by the other oppolite to it. In an Apricot there is 
the fame number, but the fingle Branch runs not upon the Surface, but 
through the Body of the Stone. There are likewife two or three 
fmaller Branches, which run in like manner under the other Radge for 
Ibme fpace, and then advancing into the Parenchyma, therein difperfe 
themfclves: Thcfe latter fort in Peaches are numerous throughout. 

6. But notwithftanding the different difpofition 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 Bajis 5 from whence running through its Body, and ftill inclining 

2'^ r or arching it felf towards its Concave, is atlaft, 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, .’tis always prolonged therein to a confiderable length 5 
as is feen not only in Apples, &c, where the Seed ftands a good diftance 
from the Stalky-, but in Plums likewife, where it ftands very near it 5 
in that here the Seed-Branch, as is faid, never ftrikes through the Stone 

into the Coats of the Seed direftly, but runs through a Chanel cut in 
the Stone, till it iffues, near the into the thereof. 

7. 5J. 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 denje, white, fmooth and Jtmple. The Original 
is from the Pith:, difficult, but curious to oblerve: For the Seed- 

Branch, not ftriking direftly and immediately quite through the 
Bajis 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 its 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 produdfc of accumulated 
Gravel. But as the Parenchyma is mixed with the Concretions in the 
Calculary, fb is it alfo, though not vifibly, with thefe in the Stone, 

, the ground of the Stone being indeed a perfeft 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 'BOOlt. 

8. i 
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8. IN A NUT (" to which an is analogous J there ate 
three general the Cap, Shell, and Pjth. The is conftituted 
of a Pillif7g and Parenchyma, derived from the Barque-^ and Ramukts 

from the Lignous Body of the Branch. The Shell likewife is not one 
Ample Body, but compounded. The Superficial thereof is ori- 
Ijinatcd from the Pilling ot Skin of the Cap, from the infide whereof 
It is, in a Duplicature, produc’d and fpred over the Shell. Which if 
ybulook at the Bafi of the Shell’\^ farther evident: for that being con- 

, tinuous with the Parenchyma of the without the interpolure of the 
Skjn, the faid luperficialP^r/ 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 
tignoHs 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 Bafis, and fo running betwixt its fuperficial and inner 
Parts towards the Cone, round about. The Inner or Seed-Branch is An¬ 
gle, entring in, as do the other, at the Bap of the Shell, but at the 
Center thereof: from whence it runs, not through the Shell as in 
Ptor through the Stone ^ 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 n^e and nature in the Branch 
and Stal^^ or from the Cortical Body, I yet determine not. The 
Parts of a Nut, See in the Figures belonging to the Third Bart of the 
Fourth OBOOh* 

9. A BERRY, as a Gpofeberry (to which Corinths, Grapes 
Hips, &c. arc to be referr’d J confifteth, befides the Seed, of the 
three general Parts. Pilling’, Parenchyma and Branchery, The Pilling 

is originated as in the foregoing Fruits. The Parenchyma is double 
as likewife in fbme other Berries. The outer is commonly,, together 
with the Pilling, call’d the skjn, and is that part we fpit out, being 
of a four taft. Now as the Pilling is originated from the outer, fo thi^ 
from the inner Part of the Barque 5 and accordingly the Pores thereof 
may be obferved plainly of a like fhape with thofe both of the Cor¬ 
tical Body and Pith, The Inner or Pulp is of a fweet taftej arid i^ 
the Part we eat: It is of a Subftance fb laxe and tender, as it would feem 

^ ^ thicker or jellied Juicealthough this likewife be a true 
Parenchyma, pmo-thixu^ like that of an Orange or Limon, with its 
Pores 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 Stalky to the Stool of the Flower. Thefe outer Bran¬ 

ches, though of various number at the Stalky, yet at the Cork^ are 
ufually ten principal ones, 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 Cork^v^xth the other inofculated. 
From thefe two aje branched other fmaller, every one having a Seed 
appendent to it, whole Coats it entreth by a double Filament, one at 
the Bap, the other at the Cone. They are all very white and tur¬ 
gent, and by a flaunt cut, may be obferv’d concave 5 thus reprefent- 
ing themfelves analogous to fo many true fpermatici VeffeU. The 
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farts of a Goofeherry^ See in the Figures belonging to the Third 
of the Fourth 'BOOfe. 

10. 5^. The U(es of Fruits are for Mars^ (fonietimes alfo other 
Aninsals^ as are Akgrns and Haws ) and for the Seed. For they 
are fo varioufly defirable, that till our Orchards and Store-Chambers 
ConfeBiomrs-Stoves and Apothecaries-Shops^ our Ladies Clofets^ their 
Tables or Hands are empty of them, I fhall 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 relerved. 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 Vejfel^ 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; amongft Ap¬ 
ples^ the Pipin 5 amongft Pears^ the Burgundian 5 and amongft all 
Fruits^ the Grape 5 and amongft Grapes, the roundeft, are of all, the 
moft dainty. 

11. The vifible caufe of this Globular Figure, is the Flower5 
or the Inofculation of all the main Branches at the Stool of the Flowery 

and upon the fall of the Flower, the obtufeneis, and with Wind and 
Sun, as it were the Jeaing ofrtheir Icveral ends: For thus the Sap 

entering the Fruit, being not able to effeft, either a Difunion, or a 
/hooting forth of the (aid Branches, and fo to carry on Growth 

in length, 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 (aid 5 inftead of forming 
a Fruit within bounds, they would run out into all extravagance, and 
even into another little Jree or Leafy Growth. 

12. 5^. To the Seed, the Fruit is ferviceable^ Firft, in order to 
its being fupply’d with a due and moft convenient Sap, the greater 
part thereof, and that which is lefi elaborated, being, in its paflage to¬ 
wards the Seed, thereinto received 5 the Fruit doing the fame office 
to the Seed, which the Leaves do to the Fruit 5 the Sap in the Fruit 

being, in a laxe comparifon, as the Wine 5 and that for the Seed, a 
fmall part of the higheft Spirit reftified from it. ' * 

15. Solikewife for its Protedion, in order to the profperous 
carrying on and perfeifting of its generation, and fecurity being per- 
fefted. Which proteftion it gives not only to the Seminal Sap and Seed 

it fcif; but ever alfo to its Seed-Branch. Thus we fee an Apple, be- 
fides that it is it felf of ample compafs, for the fake of its Seed, hath 
likewifeits Coar:, as if it were not fuffiejent, that the Walls of their 
Room are fo very thick, unlefi alfo wainfeoated. In a Tear again, 
where the Parenchyma is of left compaft than that of an Apple, to.wihat 
proteftion this affords, that of t\\Q Calculary is fuper-added. But in a 
Plum, where the Parenchyma is exceeding tender, and in a Peachy which 
hangs late, and till Autumn Frofts approach, we «haye not only the 
Rubbifti of aCalcukry, 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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Fith within it 5 and the Seed-Branch likewife included, not meerly 
in the Body of the Shelly as in a Plum, but within the Pith it (elf. 
So neceflary is this defign , that what the Hen by Incubation or 
Hovering, is to the Egg or Chick 3 that the whole Fruity by coropre- 
henfion, is to the Seed. 

CHAP. VII. 

Of the S EE Dj in its State of Generation. 

S the Original, (b the Ultimate end and Perfeftion 
of Vegetation is the Seed. How it is the former, and 
in its ftate apt for ?%ef4(/^>»,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 diftindtly exiftent,oE 
not (b 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- 
moft, we may call the Caje. ’Tis of a very various form 3 (ometimes a 
Pouchy as in Najiurtium^ Cochlearia 3 a Cod^ as in all Pulfe^ Galega 3 
(bmetimes not entire, but parted, or other wife open, as in Sorreh 

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 'Nnts^ and the Parenchyma s of other Frnits 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 (bmetimes Kidney’d, as in Alcea^ Behen, Poppy 3 Triangu¬ 
lar, as in Polygonatum^ Sorrel 3 Spherically triangular, in Mentha^Me- 

Ujja 3 Circular, in Lencoium^ Anraranthus 3 Globular, in Napus, AJpe- 
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 Laituca 3 Cylindri¬ 
cal, as, if I miftake not, in Jacobaa'^ Pyramidal, in Geranium Alth££ 

fol. with many other differences. But the Perfeftion of one or two 
of the faid Figures lieth in the Cafe. So that, as all Lines and Proporti^ 

ons arc in the Leafiud Flower 5 fo all R.egular Solids in the Seed 3 or 
rather in its Covers. 

4. 'Fis fometimes gliftering, as in Specuhm Veneris 3 Rough-caft, 
m CatananceStudded, \n Behen^ Balttaria'^ Favous, m Papaver, An¬ 

tirrhinum^ Lepidnm anmum ^ Alcea Veficaria^ Hyofiyamus ^ and many 
more,before the Seeds have lain long by 3 Pounced, in vhalanginm Cret£y 

Lithofpermum 3 Ramified, in Pentaphylkm fragifernm Ere&um majus^ 
relembling 
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refembling the Fibers of the Bars of the Heart, (bme yjS^L ^itiquemrval, 

as in Anifum^ and many more, the Lignous Body being in five main F/- 
branched therein. Tht Figures^ 30(\di Surface^ ofThefe, and other 

Seeds^ See in the Tables belonging to the Fourth of the Fourth 

'BOOK- 
5. §. The Covers of not only ^wce-Seeds^ and thole of Pfyllium 

(more ufiially taken notice of) but thole alfo ofHorminuM^ Najiurtifm, 
Eruca^ Cameliua, Ocyntum^ and divers others, have a Mucilage. Which, * 
though it be not vifible when the Seeds are throughly dry 5 yet lying 
a while in fome warm Liquor, or only on the Tongue, it fwells more 
or lels, and upon them all fairly Ihews it felf. On that of Ocymum it 
appears grayilh ^ on the other, tranfparent 3 and on that of Najiur- 

iium Horteufe very large 5 even emulous of the inner Pulp liirround- 
ing a Goojeberry-Seed. The putting of Clary-feed into the Eye, may 
have been brought into ule from this Mucilage, by which alone it 
may become Medicinal. And thus far of the Superficies, 

6. §. The uature of the outer Coat is allb various, Membranous, 
Cartilaginous and Stony 5 the like Precipitations being Ibmetimes made 
herein, as in a Stone or shell 5 as in that of the Seeds of Cartbamum, 

Lithojpermum and others. The Defignment hereof, being either with 
relpeft to the Seed in its ftate of Generation 5 as where the Cafe is 
either wanting, or at lead: infufficient of it Iclf, there for its due 
protection and warmth. Or, in its ftate of Vegetation, for the better 
Fermenting of its Tin^ures sind Sap j the Fermentations of Ibme 
not well proceeding, unlels they lie in their Stony Casks in the Ground, 
like Bottled Liquors in Sand. 

7. §. All Seeds have their outer Covers open 5 either by a particu¬ 
lar Foramen, as in Beans, and other Pulfe, as is faid j or by the break¬ 
ing off of the Seed from its Peduncle or Stool, as in thole in Cucumber, 

Cichory 5 or by the entering and paffage of a Branch or Branches, not 
only into the Concave thereof near the Cone, but allb through the 
Cone it lelf, as in Shells and Stones. 

8. For the fake of this aperture it is, that Akgms, Nuts, Beans, 

Cucumbers, and moft other Seeds, are in their formation fo placed, that 
the Radicle ftill ftandeth next to it, 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 
lame fubftantial nature, yet is differently made. In a Plum, the Seed- 

Branch which runns, as is dclcribed, through the Stone, is not naked, 
but, as is faid, inverted with a thin Parenchyma, which it carries from 
the Stalk^silong with it 5 and which, by the Ramification of the laid 
Branch withm the Stone, is, in part, dilated into a That of a 
Bean is from the Parenchyma of the Cod 5 the luperficial part of which 
Parenchyma, upon the large peduncle of the Bean becoming a thin Cu¬ 
ticle, and upon the Bean it lelf a Cartilaginous Coat. 

10. §. The Original of the inner of the is likewife from 
the inner part of the laid Parenchyma 5 which firft is fpred into a long 
Cakg, or that which with the Seed-Branch maketh the Penduncle of the 
Bean 3 under which Cakg, there is ufually a black part of fpot^ by the 
length of which, the inner part of the Cake is next inferted into the 
o\xtttCoat, and Ipredall over the Ccr.cave thereof, ar.d fo becomes 
the inner. 

II. §. 
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11 5^. Of this Inner Coat it is very obfervable, That allthough 

when the Seed is grown old and dry, ’tis fhnink up, and in raoft Seeds; 
fo far, as icarcely to be difcern’d j yet in its firft and juvenile Conftitu- 
tion, it is a very Spongy and Sappy body 5 and is then likewife (as the 
Wof»h in a Pregnant Animal ) irt proportion, very thick and bulky. 
In a Bean, even as one of the Lobes if felf .* And in a Plum or Apricot, 

I think I may (afely fay, half an hundred times thicker than afterwards, 
when it is dried and ftirunk up, and can fcarcely be diftinguilhed 
from the upper Coat. Upon which Accounts it is, in thiseftate a true ^ 
and CLw Parenchyma. The Delineation hereof. See in the Figures be¬ 
longing to the Fourth of the Fourth 1500k. . 

12. §. In this Inner Coat in a Bean, the Ligmus Body or Seed- 

Branch is diftributed ; Sometimes, as in French-Beans; throughout the ^ , 
whole Coat, as it, is in 2. 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 lame manner the main Branches in the 
outer Coat of a Kernel, circling themlelves on both hands from the 
place of their firft entrance, at laft meet, and mutually inoftulate 3 ^ , 
as the Veins in the Kidneys of a Man or any ^adrupede^ Or the Carotid^ v ’ . . • 
Arteries va. Che Braine. 

13. 5^. So that all the Parts of a Vegetable, the Root, Trunks Branchy 

Leaf,' Flower, Fruit and Seed, are ftill made up of Tn?<7 Subftantially 
different Bodies. ’ ^ ' ' • 4 ' , , , 

14. 5^. And as every hath Two, Ib the whole .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 Skjns XdiQViiR, aWhnx One Body : xh^LtvQral Parts oiaVegetable 

all differing from each other , only by the various Proportions and ; > 
Alixtures, and variated Pores and strudure 6(t\ie(Q Two Bodies. What : * 
from thefe two general Obftrvations might reafonably be inferr’d, I • 
(hall not now mention. • ' j 

15. The Fourth or Innermoft Cover we may call the Secon- 

dine. The fight of which,by cutting off the Coats of an Tnfant-Bean,at 

the Cone thereof, in very thin Slices, and with great ^aution, 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 feen, as 
in thofe Cucumber, Colocynthis,Burd0cl{, Carthamum,Gromwel, Endive, 

Mallows, See. Tis ufiially Ib very thin, as in the above-nam’d, asi'ab.^.f.i6. 
very difcultly to.be difeover’d. hut \n Come Kernels, as o£ Apricots, 

’tis very thick ; and moft remarquably fuch, in fome other Seeds. That 
all theic have the Analogy of one and the fame Cover, which I call the 
Secondine, is moft probably argu’d from their alike Natures 5 being all 
of them plain fimple Membranes, 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 dole. See th\sPart in Tab. 4. As 
alfb amongft the Figures belonging to the Fourth pact of the Fourth 

'Boos¬ 
ts. i. 

/ 

i 
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16. The Coficave of this Membrane is filled with a moffc franfpa- 
rent Liqnor^ out of which the ^eed is formed :> as in cutting a fetite 

and Infant-Bean^ may befeen^ and yet better in a young In 
Beans I have obferved it to turn. Upon boyling, into a tender white 
Coagtilum, 

17. §. Through this Membrane^ the Lignous Bvdji ov Seed-Bran- 

ches diftributed in the inner Coat^ at laft (hoot downright two flen- 
der Fibres^ like two Navel-Brings^ one into each Lobe of the Bean* 

’tsh. 4./.18. The places where the faid Fibres (hoot into the Lobes, are near the 
* Bajis of the Radicle 5 and by their BlackiJImefs well enough remark’d r 
but the Fibers themfelves are fo very fmall, as (carccly to be dilcem’d. 
Yet in a Lupine, of the larger kind, both the places where the Navel- 
Fibres {hoot into the Lobes ( which here from the Bafs of the Radicle 

is more remote ) and the Fibres themfelves, are fairly vifiblc. For 
_ tht Seed-Branch, upon its entrance into the of the Lupine, is pre- 

(ently divided into two main Branches, and thole two into other lels^ 
whereof (brae underly, others aloft, run along the Coat, and towards 
its other end meet and are inolculated: where about, two oppofite, 
(hallow, round, and moft minute Cavities, anfwerable to two Speck$ of 

T^*4*/*i7*a Cartilaginous glols, one in either Lobe, may be obferved^ which 
Specl{s are the ends of the (aid Navel-Fibres, upon the ripening of the 
Seed there broken off. Thele Fibres from the Superficies oieach Lobe, 

delcend a little way diredly down: prelently, each is divided into 
two Branches, one diftributed into the Lobes, the other into the Ra- 

Tab, dicle and Flume, in the manner as in the Firfl Chapter is delcribed. 
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^ 
courle. 

An Account LET US (ay then,that the S’;!/? having in the 
of the Gem- Leaves, pafled divers Conco&ions and Separations, in the manner as they 
ration of the are faid to be perform’d therein 3 ’tis now at laft, in fome good ma- 
Seed. turity, advanced towards the Seed. 

19. The more copious and cruder part hereof is again fepara- 
ted by a free reception into the Fruit, or other Part analogous to it: 
being either fufficicntly ample to contain it, or at leaft laxe enough for 
its tranfpiration, and fo its due difcharge. The more Effential part is 
into the Seed-Branch or Branches cntertian’d. Which, becaule they arc 
evermore of a very confiderable length, and of aConftitution very fine, 
the (aid Sap thus becomes in its Current therein as in the Spermatid^ 
Vefiels, ftill more mature. 

20. In this mature eftate, ftom 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, is (applied. 
The finer part is tranfmitted to thet Inner'-, which being, as is (aid, a 
Parenechjmous and more fpatious Body, the Sap therefore is not herein, 
as in the Outer, a meer Aliment 5 but in order to its being, by Fermen¬ 
tation, farther prepared. 

21. Yet the Outer Coat, being on the contray hard and den(e 5 
for that reafoH, as it admitteth not the Fermentation of the Sap (b well 
within it (elf 5 fo doth it the more promote and favour it in the Inner 5 
being Bounds both to it and its Sap, and al(b quicknelh the procefs of 
the whole Work in the formation of the Seed. 

22 
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22. 5^. Nor doth the Outer for the fime reafbn, more pro¬ 

mote, than declare the purity of the'^S’^?/? 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, fincethus uncapable of 
any evacuation, to be therefore all fo choice, as not to heed it. 

29. 5^. The being thus prepared in the Inner as a Liquor 
now apt to be the Subfiratum of the future Seed-Embr:o 5 by frefli fup- 
plies, is thence difcharg’d. Yet that it may not be over-copious 5 
which, becaufe of the laxity of the Inner Coat^ from whence it iflues, 
it might ealily be: therefore, as the laid Inner Coat is bounded with¬ 
out, by the upper Coat 5 (b by the Secmdine^ is it bounded within. 
Through which Secftf/dwe the Sap being filtr’d, or, as it were, tranfpi- 
ring^ the depofiture hereof, anfwerable to tht Colli qua ffient urn m an 
Egg, or to the Semen Mnlibre, into its Concave at laft is made. 

24. 5J. The other part of the pureft Sap embofom’d in the Ramu- 

lets of the Seed-Branchy runs a Circle, or Ibme progrefs therein 5 and 
fo becomes, as the Semen Mafculinnmy yet more elaborte. 

25. 5^. Wherein alfb' left its Current fhould be too copious or 
precipitant, by their co-ar&ure and divarication where they are inolcu- 
lated, it is retarded 5 the nobleft portion only obtaining a pafs. 

26. With this pureft Sap, the laid Ramnlets being fupplied, 
from thence at laft, the Navel-fibres (hoot ( as the primitive Artery 

into the Colliquamentum ) through the Secundine into the aforefaid hi- 

quor depofited therein. 
27. §. Into which Liquor^ being now (hot, and its own proper 

Sap or TinUures mixed therewith^ it ftri^s it thus into a Coagulnm 5 
or of a Liquor, it becomes a Body conjijient and truly ?arenchymous» 

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 ahb made, the (aid Parenchyma or Coagulum becometh (uchj not 
of any Texture indifferently, but is thus raifed (as we fee Bread in Bak- 
ing ) into a Congeries of Bladders : For fuch is the Parenchyma of the 
whole Seed. 
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F the Dedication of Books were not in ufe 5 
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Tou have called me to the management of 
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tance of what I have performed thus far, have encou¬ 
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fon of that eminent and happy Worth, which, as it was 
too good,to fear envy 3 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 Work^ 3 the Beginnings 
whereof, were by Tour Order formerly made publique. 
Had I confulted my own Abilities altogether, I Ihould 
fcarcely have ventured upon it 3 feeing very little, for 
which I could think well of my felf, faving. That I had 
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hauft it 3 fono 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 
inftrumental to the Improvement of Medicinal, and other 
wholcfom Knowledge: if peradventure, as we increafe 
herein, we may become better, and more happy. As to 
which Improvement, though I could not hope 3 yet, I 
would not difpair. I have already prepared the Soil, and 
made fome Plantation: what remaincth 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 3 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 likewifc pardon the 
faults, of, 

My Lordj 

Tour Lordfhips mofl humbly 

and moji fincerly 

Stptemher i.* dovoted Servant 
1(^73. 
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ROOTS; 
PROSECUTED 

With the bare E Y E, 

AND WITH THE 

MICROSCOPE- 
 ^I ■i^M—I'l - -   I 

PARTI. 

CHAP. 1. 

Of the ORIGINAL, FIGVRES, MOTIONS, 
and AGES of ROOTS. 

EI N G TO fpeak of Roots 5 it is requifite, for 
our better underftanding of what follows, thatfome 
things, as to their Original^ Figures, Motions and 
Ages^ be premiled. 

I. Roots, taken altogether,- have a Three¬ 
fold Original. Either from the Radicle j as all 
Roots which come of the Seed: or from the Trun^ 

oxCaulis^ above ground, as in Strawberry^ Chamsmile^ and many other 
Creepers: or from the Trunks or Caulis^ after it is funk under ground 5 
as in Primrofe^ Bijiort, and many others 3 and prefently (hall be fhewed 
how. 

2. In the Growth of a Bud, and of a Trunk^Root, there is 
this oblervable difference 3 That the former, carrics'aiong with it,fbme 
portion of every in th^Trunk^ov Stalky', whereof it is a 
dium. The latter, always (hoots forth, by making a Rupture in the 
Barque, which it leaves behind, and proceeds only from the innet part 
of the Stalki 

O 3. §. 
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3. jJ. As alfo. That in a Bud^ the Lignom Part is (pread abroad, 
(b as to encompafi a Pith. Whereas in a Trunl^Root, it makes a fo' 
lid Thrcd (landing in the Center. Which is the Caule of its delcend- 
ing into the Ground: as is already, in the Firji and (hall in 
This be further (hewed. 

4. 5(. ROOTS are generally diflinguiflied, as to their Figures^ 
in being more Entrie, as is that of Liqairip 5 or Parted, as of St. "johfts- 
wort. Parted or Forked, either at the Bottom, as moft Roots 3 or at 
the Top, as Dandelyon^ and (bme others. A thing very odd, and un¬ 
intelligible, without the knowledge pf the Motions o£ Roots ^ whereof 
prelently. ^ . 

5. §. Parted, again, are either Ramified, as that of Cumfry 3 or 
Manifold, as of Crovpfoot: both are Parted 3 but the former, by the 
fubdivifion of greater Branches, into lelTer 3 thefe, when divers 
have all their diftinft original from one Head. Some are Straight, as a 
Radijh 3 others Crooked, as Bijiort. Smooth, as fiuglofs 3 or Stringy 
all round about, as Columbine. And to Carnations, this (eems 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. 5^. Again, fome arc Thick, as Rhubarb 3 Slender, as the Vine, 
Long, as Fenil 3 Short, as a Turnep: which are diftindl from Great and 
Little 3 in that thefe, are fo called with refpeft to (everal Roots 3 thofe, 
with refpeft to the feveral Dimenfions of one. Short, are Stubbed, as 
Iris tuberofa 3 or Round,as Dracontium. Round are Tuberous,or Simply 
Knobbed, as Rape-Crowfoot 3 Bulbous, that is Scaled, as fome 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, aftually containing thofe 

^ Parts, which fpringing up, mdk^ tht Leaves ox BodydXiAis, as it were, 
a Great Bud under ground. 

7. 5^. Roots, again, are Even or Uneven 3 Even, are Cylindrical, 
as Eryngo 3 or Pyramidal, as Borage, Growing (mailer Downwards, 
as do moft 3 or Upwards, as shjrrets. Une^len, are Pitted, as Potato's, 
where the Eyes or Buds of the future Trunks lie inward 3 or Knotted, 
as JeruJalem-Artichoke 3 where they (land out. The(e Differences, are 
alfo Compounded: fo fome Roots are both Entire ahd Smooth, as 
Peony 3 others Entire, but Stringy, as Clary: that is, neither Ramfey, 
nor yet Bru(hy,or divided at the Top into (everall fmall Strings ^ but a 
Single Root (urrounded 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 5 and thole of one Kind : 
of which, fome are diftindly faftend to the bottome of the ^tall{, as in 
Dogfiones 3 fome (land one under another, fo as only the uppermoft is 
faften’d to the Stalky, as in Dragon, Crocus, and others. And there arc 
fome, which have not only two Roots, at the fame time 3 but thofe al¬ 
fo of two diftinft Kinds, as in Bifort 3 one of them, a flender ftrait 

‘ Cylindrick and horizontal! Root 3 the other large and crooked, and 
bred of the Delcending Trunks'., as in fpeaking next of the Motionso£ 
Roots,w\\\he underftood, how. All which, with other Differences 

by 
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by Thole that undertake the Defcriptions of Plants, are accurately to 
be Noted. But the Differences, above mentioned, will ferve for our 
prefent Purpofe. 

9. jJ. THE MOTIONS of Roots are alfb divers. Sometimes 
Level, as are thofe of Hops, Ammi, Cinquefoyle, and all fuch as pro¬ 
perly Creep. Sometimes Perpendicular, as that of Parfmp: Which is 
different from Straightnefs 5 for fbme Straight Roots, are Level. Both 
of them are either Shallow or Deep: fbme run Level, and near the 
Turf, as Woodbind, Wild Anenomy ^ others lower, as Dogs-Grajs. Some 
ftrike down, but a little way; as Stramonium 3 others grow deep, as 
Horfe-Radijh : Which is different from being Long 5 for many long 
Roots, are Level, as Hops. ' 

II. jj. Some again Defcend, as Tw/fpr, and other Bulbous 
which differs from growing only Downwards; in that here, the 
Head of the Root is Immoveable; but in Defcending, the whole Root 
obteineth different Places, running deeper, time after time, ihto the 
Earth. Some alfb Afcend, fbmetimes, and in fbme part, appearing 
above ground, as Turneps. 

11. f. Thefe Motions are alfb Compounded ; both in refpeG of 
the feveral Parts of the Root, and of feveral Times. So the main 
Root of Primroje, is Level; the Strings are Perpendicular. The 
Roots of moft grow Downward and Upward, orfhoot out 
in length at both Ends, at the fame time. Thofe of Bijiort, Iris, 
and fbme others, grow, in part, both Downward and Upward at fe¬ 
veral times; Whence it is, that Bijiort is Crooked, with fbme refem- 
blancetoanS, according to its ; And that fbme Parts oi Iris- 
Root appear oftentimes above the ground. 

12. i. 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 T willed; as a piece of Cloath is, when 
the Water is wrung out of it; as in Car duns, Sonchus, and others J 
whether always I cannot fay. This Mation cannot be noted, with¬ 
out ftripping off the Barque ; whereby the Veffels may be feen, fbme¬ 
times, to make two or three Circumvolutions. This Motion leems to 
be governed by the winding of the Stalk,'., and therefore to begin at 
the Head, and terminate at the Poynt or lower end of the Root, which 
is immoveable, 

13. 5f. BUT ABOVE all the Motions of Roots, not obferved, 
the moll remarkable is that of DESCENT. Which, although it hath 
been noted, by fbme Botanicks, of Bulbous Roots; 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; as of Arum, Rape-Crowfoot, Valerian, Brownwort^ Bearf 
foot, Tanjy, Lychnis, Sampier, Primroje , Ammi, Avens, Wood-Jdrreli 
Iris, and others. Of all which Plants, it is very oblervable, That 
their Root, is annually renewed, or repaired, out of the VrunJ^ or Stalky 
it felf. That is to fay, The Bajis of the Stalk^ continually, and by 
infenfible Degrees, defcending below the furface of the Earth, and 
hiding it felf therein; is thus, both in Nature, Place, and Office chang¬ 
ed into a true Root. Which Root, by the continuance of the faidt 

O 2 Motion 
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Motion of the Stalk, alfo Dejcendsand fb, according to the dura- 
blenefs of its Subftance, becomes a (horter or longer Root ^ the Elder 
or Lower Portion thereof, Rotting off, by the fame Degrees with 
the Generation of the Upper, out of the Stalk; So in Brownvport-, the 
Bafts of the Stalks finking down by degrees, till it lies under Ground, 
becomes the upper part of the Root:, and continuing ftili to fink, 
the next year, becomes the lower Part ^ and the next after that, rots 
away 5-a new Addition being ftili yearly made out of the Stalky, as 
the elder Parts yearly rot away. So in Dragon^ Crocus^ and the like, 
where the Root is double 5 the Bafts of the Stalk^^ this year 5 the next, • 
becomes the Upper-Root-j after that, the Lower-Rootand at the 
length dies and is confum’d. 

14. The Demonftration hereof, is taken, more evidently, from 
fome Roots, than from others, as from the Level and Knobed Roots 

’ of Wood-forrel, Primrofe, 8cc. For the Leaves of thofe Plants rotting off 
fucceflively, and the Bajes of thofe Leaves gradually delcending into the 
Ground 5 each Bafs is thus nourifhed with a more copious Sap, and fb 
fwelled into fb many thick Knots. It may likewife be gather'd in 
fbme, from the like Pofition of the Fejfels or Woody Parts, in the Root, 

as in the Jrunk^’., as in Bares-foot, As alfo, from the Root of the Iris 

* Tuberofa: where, although the Leaves fall off clofe to the Surface of 

the Stalli^ yet after that is fiink down, and fwell’d into a Root, the 
Seats of the perifhed Leaves, and the Ends of the Fejfels belonging to 
them, are not obfcurely vifible 5 whereby the Root is wrought, as it 
were, with feveral Seames 2indi Prickt-Linesthe Seams (hewing the 
fettingon of the Leaves , and the Pricks, the Terminations or broken 
Ends of the Fejfels: which ends, are ftili more apparent, upon the 
ftripping off the Barque. I confidered likewife. That as among AnP 

ntals, there are many, which are not Bred of Eggs, immediately 5 but 
are Transformed, one into another : So, it is more than pro¬ 
bable, That among Plants, there are not a few Inftances of the like 
Transformations , whereof, this is one. 

15. §. The Cauje of this Defcent, fb far as it is dependent on the 
Inward Conformation of the Root, I (hall fhew in the following 
part. But the Immediate Vifible one, are the String-Roots, which 
this kind of Trunks frequently put forth: which, defcending thera- 
felves direftly 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, fbmetimes a little Re-afcend. 
Hence alfb the of fbme Roots is Inverted: For whereas moft are 
parted downwards, into feveral Legs 3 fome are parted upwards into 
diyers Necks, as Dandelyon, and others. For thefe fending forth 
at the top feveral Trunk: Buds, the faid Buds fucceflively put forth new, 
and caft their old Leaves 5 and continually alfo making their Defcent, 
are at length formed into fb 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 Tree/, 
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 5 as of Lilium non bulbo- 
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Jerufalem Artichoke, Potato^ Dog-fiones^ Monk^-hood^ little Celan- 
dwe, and others. In which Plants^ one or more of their Roots are 
firm, the other fpongy and fuperannuated 5 and partly, by the ravine 
of the and other younger Roots^ reduced to a Confumption and 
Death. 

17. §. With the{e,T«/;^/,and other Bnlbous-Roots confbrt: For the fe- 
veral Rwdes Sc shells,whereofchiefly,the Bulb confifts/ucceflively perilh 
and (brink up into fo many thin and dry ski»s: betwixt which,and in 
their Centre, other Leaves and Shells, being (uccefiively formed, the 
Bulb is thus perpetuated. In the (ame manner the String-Roots alio fuc- 
ceed one another annually. So that at the end of divers Years, although 
it be (fill looked upon as the (ame lndivi4ual Root, yet it is, in truth. 
Another, as to every particle thereof. 

18. 5^. Laftly, many other Roots zre perpetuated by the aforefaid 
Delcentofthe Trunk^i, out of which, it is (till annually Repaired, as 
by the gradual peri(hing of its lower parts, it is Dimini(hed 5 as hath 
been (aid. Whence alfo we (ee the rea(bn of the Rugged and Blunt 
extremities of thelc, and fome other Roots, as of that Plant (uper(titi- 
Qufly called Devils-bit: becaule the end of it feeras to be bitten o(F. 
Yet doth it not appear fo originally 5 but the Lower part thereof rot¬ 
ting o(F, as the Upper delcends^ the living remainder, becometh 
ftumped, or feemeth Bitten. Thus far of the Original, Shapes, Moti~ 
ons, and Ages of Roots. 

CHAP. II. 

Of the SKI M 

NEXT proceed to the feveral Parts vvhereof i 
Root is Compounded. The outer Part of all is the 
Ski»^ which is common to all Roots. Tis diverfly 
Coloured: Whiter in Skjrrets-j Yellow, in Dock.^ 
Id^ed, in Potato‘s Brown, in Lovage-^ Black, in 
glofs. Its Surface, fometimes Smooth, as in Horf 
radijh ^ Rough, as in Scorzonera, And the Sl^ns 

of the (everal Shells of a Tulip-Root, taken up fre(h, look as if they 
were perforated with a great many (mall holes. ’Tis of various Size | 
very Thin, in Parfnep 3 fomewhat Thick, in Buglofs 5 very Thick in Iris. 
Sometimes it isOpacous, as in Thijile 3 and (bmetimes Tranfparent, as 
in Madder, 

2. §. Every hath fucceflively two kinds of Skjtts: the one, 
Coetaneous with the other Parts 3 and hath its original from that 
which involveth the Parts of the Seed it (elf. The other, Poftnate, 
(licceeding in the room of the former,' as the Root ageth 3 and is ori- 
nated from the Bark; So in Dandelyon, the old Shift-y looked upon 
about the beginning of feems to have been one of thole feveral 
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Rings, which the precedent year compofed the Cortical Body of the 
Root: but by the Generation of a new Ring, next the Wood, is now 
thruft off and (hrunkup into a Skin- So alfo in the Roots of Buglofs 

. and Horfe-Radifi, as far as the Bladders m the former, and thtFeJJels 

in the latter are Radiated ^ the Cortical Body Teems either annually or 
oftener, to (brink up into another new skin, as, the old ones fall off. 
And fomethnes, perhaps, as in Asfparagus, the whole body of the Per¬ 
pendicular Roots, except the woody Fibre in the Centre, becomes- the 
fecond sk^n. So that the wearing away of the old Skjn, fuccceds the 
derivation of the new one 5 as in Defcending Roots, the Confumpti- 
on of the Lower Parts, doth the Generation of the Upper. Becaule 
the Barque fwells, and grows fometimes falter 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. 5^. This Skjn is ufually, if not always, compounded of two 
Kinds of Bodieswhich al(b is probable of the Goetaneous. The one, 
Tarenchymous, and frequently conftrufted of exceeding little Cells or 
Bladders ^ which in fome Roots, as of Afparagus, cut traverfe, and 
viewed through a Microfcope, are plainly vifible. Thefe Bladders are 
of different Sizes 5 in Bugles, larger, m Afparagus and fometimes 
they coincide and difappear. But in thefe, and all other Roots, 
even where thefe Bladders appear not, the Parenchyma of the skin, 

is of the fame Subftantial Hature, with that other more vivid and bulky 
one of the Bark: As is manifeft, from its being thence Originated , 
and alike Conformed, as (hall be feen 5 and not only adjacent to it, as a 
Glove is to the Hand , but continuous therewith, as the parts of a 
piece of fle(h, are one with another. 

4. §. OF THIS Parenchymous Body, the skfn confifteth chiefly, 
but not wholly 5 there being many Lignous Vejfels which are Tubulary, 
mixed therewith : which, though hardly by the Microfcope, yet 
otherwile, is demonftrable. For in tearing the Skin, you (hall do it 
more eafily by the length, than bredth , becaufe, by the firft way, the 
continuity only of the Parenchyma, is diflblved , but by the latter, 
both of this, and of the Vejjels, thefe being pofited by the length of the 
Root: So that, as by thelinalnefs of the Bladders of the Parenchyma, 

the Skinh Dcnfe 5 fo by thefe Vejfels, is it Tough. 
5. S' Again, ifyou cut a Root traverfe, and let it lie by for fome 

time, all the pafts,where there are no Vejfels,{hnnk below the furface of 
the cut-end 5 blit where-ever Thefe are pofited, there is no fhrinking 5 
which oftentimes, evidently appears alfo in the Skin : becaufe the (aid 
Vejfels, though, as the Bladders, they may coincide; yet they cannot 
vifibly (horten or (brink up in length 5 no more than a Stravo^, whole 
fides may yet be eafily cru(hed together. 

6. §. Further, the Root being cut traverfe, near the cut-end, 
you very gently prefs the fide of the Root with the edge of your Nail, 
the sapWiW thereupon arile fometimes from the Skin 5 in the fame man¬ 
ner, as from any other part of the Root, where the like Vejfels are pofi¬ 
ted. And although the Sap may likewife be exprefled from the Pith, 

and other Parts where fometimes, there are none of thefe Vefels 5 yet 
not without a folution of there continuity 5 which here doth not fol¬ 
low 5 as appears, from the difappearing of the Sap, together with the in- 

termifflon 
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termiffion of the preflure; the faid Fejffils then dilating themfelves by 
aMotion of Rejlitaiion^ and fo fucking up the Sap again. 

7. Hereunto may be added the Teftimony of fight 5 tlie very 
VeJJels themfelves, in many Roots^ coming under an apparent view, and 
ftanding in the utmoft furface of the Root all round about, as in that 
ofLiquirifti, Columbine, Scorzonera, and others. Which 
ments^ I have here, once for all, more particularly fet down, becaufe 
I fhall have occafion, hereafter, to refer to them. 

CHAP. III. 

Of theBARQJJE. 

EXT WITHIN the Skjn lieth the Barqm. 

*Tis fbmetimes Yellow, as in Dock^'^ Red, in Biflort 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 3 One of the three Organical 

Parts of the Seed, defcribed in the Firli Cfiao* 
tet of the Firft 'Book* 

2. ^ It is varioufly Sized 3 Ibmetimes very Thin, as in Jerufalem 
Artichoke, Geats-beard, and in moft Trees 3 where it alfb retains the 
Name of a Barque or Rind. Sometimes ’tis more Thick, and maketh up 
the far greateft protion of the Root, as in the String-Roots of Afparagus, 

in Dandelion, and others. The thinneft and the thickeft are all ana-- 
logous, and obtain the fame general lifts. The degrees of its Size, 
amongft all Roots, may be well reckoned about Twenty, and ften in 
the following examples, fc. Beet, Dropwort, Jerufalem Artichoke, 9. 
Orpine, Valerian, Goats-beard, Nettle, Brownroort, Columbine, Celan¬ 
dine, Afparagus, Horje-Radijh, Peony, Bryony, Eryngo, Borage, Lovage, 

Dandelion, Parjhep, Carrot, &c. In the Root of Beet, fcarce exceeding 
a good thick ski»: but in a Carrot, half the Semidiameter of the Root, 
or above half an Inch over in forae places: and that of Dandelion, fome- 
times, in proportion with the rvoody Part, twice as thick : the reft of 
Several intermediate Degrees: And to moft Roots, this is common. 
To have their proportionably thicker, at the bottome than at 
the top. 

3. §. IT IS Compounded of two Bodies. The one Parenchymous 5. 
Continuous throughout 3 yet fomewhat Pliable without a folution of 
its Continuity. Exceeding Porous 3 as appeareth from its fb much 
Ihrinking up, in drying. The Pores hereof are extended much alike 
both by the length and bredth of the Root 3 therefore it (hrinketh up, 
by both thoft Dimenfions, more equally. And they are very Dilative 3 
as is alfo manifeft fi^im its reftorablenefs to its former bulk again, upon 
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its infufion in Water; that is to fay, It is a mofi curious and exquisitely 

fine wrought Sponge. Thus much the Eye and Reafon may difcover. 
4. §. The Microfcope confirms the truth hereof, and more precilely 

(hews, That theie Pores are all, in a manner. Spherical, in moft Plants x 

and this Part^ an Infinite Mafs of little Cells or Bladders. The fides of 
none of them, are Vifibly pervious from one into another 5 but each is 
bounded within it felf. So that the Parenchyma of the Barque^ is much 
the fame thing, as to its Conformation, v/hich the Froth of Beer or 

Eggs is, as a fluid, or a piece of fine Manchet, as a fixed Body. The 
Sides a’lfo of thefe Bladders are as tranfparent, as thole of Water ^ or 

the Bodies of fome Infects. 
6. i. Buttheir Size is ufually much fmaller 3 and their Pofturemore 

Regular than thofe in Bread or Water. In all Roots they are fo fraall, 
as Icarcely, without the Microfcope., to be difcerned: yet are they of 
different Size, both in the fame, and in divers Roots 5 the varieties 
whereof, amongft all Roots., may be reduced to about Ten or Twelve 
according to the Standard, in Tab. 11. Some of thofe in Dandelion, 

being of the Smalleft 5 and in Buglofs,o£ the Greateft. They are pofi- 
ted, for the moft part, at an Equal Height 5 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 
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 5 which is ever Lucid ^ 

and I think, always more Thin or Watery. They are, in all Seed- 

Roots, filled herewith 5 and ufually, in thofe alfo which are well 

grown, as olBorage, Radijh, &c. 
7. THIS Parenchymous Part, in many Roots, is of one Uniform 

Contexture 5 as in Afparagus, Horf-Radif), Peony, Potato, and others. 
In many others, it is, as it were, of aDiverfified mof'j 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 tht Diameter ohhe Root, from the inward Edge toward 
the Circumference of the Barque ^ as in Lovage, Melilot, Parfnep, See. 
cut tranfverlly, is apparent. They arcj though not in diredl Lines, 
continued alfo by the length of the Root 5 fo that they are, as it were, 
fomany Membrancesf>y which the other Parts of the Barque,are difter- 

roinated. . . 
8. §. The Continuation of thefe Diametral or Portions, is 

divers : fometimes, but half through the Barque, or fome what more, 
or lefs, as in Melilot. And it is probable, that to the Roots of all or 
mo^ Tlrefoyls, and aKo oDhe LeguminousKmd, 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 Skl^ 

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 feme Root: But with refpefl: to divers Roots, their Di- 

ftance 
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ftancc varies, fo lefsjin P^trfrep, greater in Buglofi. They are commonly 'Tab. 7, 8. 
Re<ailinear, 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 fcarcely difcerna- 
ble 5 in others, Thicker, as in the Three greater ones of MelHot, and ^ 
in common Chervil. Both by their Diftance, and Size, they are 
left or more Numerous, fome, only as they are nearer 5 fome,as fmal- 
ler 3 others, as both. And 'tis proper, I think, to the Litybous kind,' 
either to have none, or but a few. Sometimes they are of the fame 
Thicknefs quite through the Barque frorti edge to edge, as in Marjli- 

Mallovp. And fometimes are confiderably Tpread or dilated as they 
aproach the 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 Scorzomra, at fome times pf the 'Pah. 8.' 
year, when left fucculent, almoft the whole Parenchyma foems to be 
of the Nature of the Diametral Rays, in other Roots. The Bladders 

of thefc Diametral Portions, are fometimes, greater than thofe of the 
other Parenchymous Farts, as in Parjley:, and I think fometimes lefs. 
Yet as there, fo here, varioufly fized 3 to about fix or eight De¬ 
grees 3 and thole of Par/ley about the third, fourth, and fifth. Their 
Figure is Sometimes more oblong3 and their direftion or refpe^ more 
towards the Center of the Root. 

II. As the other Parenchymous Parts of the Barque, are the 
Receptacles of Liquorfo thefe, (where they arej of Aer. This is ar¬ 
gued, From their being more White, and not Tranlparent, as luch 
Roots and Parts ufe to be, which are more copioufly and equally fil¬ 
led up viith Liquor ; as the Pith of Elder, which, in the old Stales, is 
White 3 was once, and by being well foaked, will become, again 
Tranfparent. And from their being more dry and voyd of Liquor 3 
whereupon then Bladders, which cannot be Vacuities, muft be filled 
with more or le(s Aer, mixed with the Sap or the Vaporous parts there¬ 
of This is more oblervable in thofe Diametral Portions, which ter¬ 
minate upon, and run into the Skjn. 

12. THE BARQUE is not only of a divers iVoof, but as is 
(aid, of a Compounded Subftance 3 there being a certain number of 
Lignous Vejjels, fewer or more, in fome place or other, mixed with 
the Parenchymous fart above delcribed 3 and fome way or other, are 
demonftrable in all Roots As by the Toughnels of the when 
pulled by the length. By the vifible Continuation of the laid VeJJels 

through the length of the Barque, in the refemblance of Imall Threds, Tab. L 
And by the riling up of the Sap in the traverle cut of the Root, in 
fuch places of the Barque, where thele Threds terminate; as the ex- 
iftence of thelame Veffels'mthe Skin, was proved in the Precedent 

Cljapter. 
19. Thele Tubulary Threds, run not through the Barque in di- 

reft lines 3 but are frequently Braced together in the form of 
IVorli^ The Parenchymous Parts every where filling up the fpaces be- q 
twixt the Braced Threds-., as in Burnet, Scorzonera, &c. the Barque 

being paired or ftriped off, is apparent. 

P 14. §. 

I 
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14. 5J. They feem, at firft, where they are Braced, to be InoP 
culated 5 foas to be pervious one into another. But a more accurate 
view,e(pecially affifted by 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 Parenchyntous Parts, as in 
(peaking of the Fith, will be underftood how. Yet do not always the 
lame Threds belong and keep entire to one Brace 5 but are frequently 
parted into leffer Threds^ which are tranfpolcd from Brace to Brace. 

Nor do they always, in whole or in part, prefently after their contin- 
gence, mutually fall off again ^ but, oftentimes, run along collateral¬ 
ly joyned together for (bme (pace. 

15. §. Thefe Braces are of various number in divers Roots 5 more 
frequent in Jerufakm Artichoke^ lefs in Scor%onera, more rare in Cumfry, 

The Threds likewife are varioudy Divaricated 5 fometimes more,where 
the Braces are frequent, as in Jerufakm Artichoke 3 and (bmetimes le(s, 
where the Braces are rare, as in Scorzotsera, Datsdelun: And in all 
Roots, more frequent towards the Inner Verge of the Bark. 

16. §. By what is faid, it is partly implied. That the(e are 
not Single 3 but a of them. Twenty, Thirty, or more or 
fewer of them together. Yet as the Threds are not Inofculated in the 
Braces 5 (b neither are the VeJJels, in the Threds. Nor yetTwifted 5 
but only (land collateral together 3 as the (everal Single Threds of the 
Silkporm, do in Sleave-Silk. Neither are thefe Vejfels pyramidal, fo far 
as the Glafs will difcover 3 or, from probable Realbn, may be conjec¬ 
tured. Nor Ramffied, (o as to be (iicceffively propagated one from 
another^ after the manner of the Veins in Animals: but Cylindrical, 
and Diftinftly continued, throughout the length of the Root 3 as the 
leveral Fibres in a Tendon or Nerve. < 

17. 5J. THESE VESSELS are either themfelves of divers kinds, or 
(erve, at lead, 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 Inlpedlion, we may do if, chiefly, by the Di- 
verffty of thole Tiquors, which they (everally contain. Sometimes they 
yield a Lympha 5 and that Thin, as they do in a Parfnep 5 efpecially 
thole that make a Ring, at the inward extremity of the Bark_. See the 
Root it felf That this Clear Sap afcendeth only from thefe Vejfels, is 
certain. Becaufe no Liquor will do the like, from any Tarenchymous 

Part, as Chap. 2. hath been faid. And becaule it is of a different 
nature from the Sap contained in the Bladders of the Parenchyma 3 al¬ 
though of the fame Colour, yet fenlibly more Sweet. 

18. § Sometimes they yield a Thick and Mucilaginous as 
in Cumfry, asappeareth by its tenacity. From the Mucilaginous 
ient of thefe Vejfels it is, I fuppole, 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 Marfj-mallow 3 and (bmetimes but little as in 
Borage : For in preffing out the Liquor of this Plant, and then heating 

“it over an 1 indifferent fire 3 thefar greater part hereof remaineth thin 3 
only (bme certain firings and little bits of a gellied (ubftance are mixed 
herewith 5 which as it (eems, were originally the proper Liquor of thefe 
Muciducts. 19. 

I 
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19. Oftentimes thefe Succiferous yield a or White 
Sap 5 and fometimes Yellow,and of other colours as in and molt 
Cichoraceous Plants 5 in An^elica^ and moft Umbelliferous ^ in Burdoci{^ 

and divers Thijiles^ to which that is ’akin: in Scor%onera, Common 

BeUs^ and many other Plants, not commonly taken notice of to be 
milky> The Milk,y 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 
fbme 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 greatefl: part, feparate again 5 yet fbme of their parts, 
without any Boiling, or fo much as the leaf!: Digeftion with Hear, by 
Agitation only, or ftanding together for fome time, incorporate in the 
form of a Thin Milky-Sope, which will alfb diffolve in Water. I fup- 
pole, therefore, That it is the Volatile Salt, chiefly, of thefe Plants, 

which being mixed with their Oy/, renders this Liquor o£ aWhhe or 
other Opacous Colour. 

20. Sometimes the 0^/will feparate and difcover it felf; for if 
you cut a FeniURoot traverfe, after it hath layn fome days out of the 
Ground 5 the fame Veffels, which, in a frefh Root, yields Milk^ 5 will 
now, yidd Oyl: the watery parts of the Milk^, which in the dry¬ 
ing of the Root are more evaporable, being fpent. 

21. §. All Gums and Balfamszrc 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 5 of 
Scorzonera, Dandelion, and others, to a Gum. In the dryed Root 

of Angelica, Scc. 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 Rojin. And the Root of Helenium cut "Takp. 

tranfverfely, prefently yields a curious Balfame of a Citrine Colour, 
and fometimes of the Colour of Balfame of Sulphur. I call it a Bal- 

fame 5 becaufe it will not diffolve in Water. Yet not a Terebinth:, 
becaufe, nothing near fo vifeid or tenaceous as that is. But the Root 

of Common Wormwood, bleeds, from large Vejfels, a true Terebinth^ or a 7ah. 10. E, 
Balfame with all the defining properties of a Terebinth^ although that 
word be commonly ufed only for the Liquors of fome Trees. 

22. p. There is yet another kind of Sap-Vefils, which may Be cal¬ 
led ^ 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 (lowly 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 Veffels diftinft from thofe that 
carry Aer ^ doth partly appear, from the different Colour they pro¬ 
duce where they ftand, as will better be underftood anon, in fpeak- 
ingof the Caufes dt the Colours oi Roots. As alfo from the Toughnefs 
of the Barque, in pulling it by the length ^ neither the Parenchyma^ 

nor the Aer-Vejfels, being of themfelves Tougho But becaufe the Succus 
or Sap they carry^feems to be a kindofDewy Vapour, therefore, they 
may not improperly be called Roriferous or Vapour-Vejjels. 
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23. §. THE Sap-Vejjels^ are not only of divers Kinds, in divers 
Roots, but in the fame. Whether in all, I doubt: but in fome it is 
certain they are: For if you cut sl Fenil-Root tr2LveT{k, both Mz/4 and 
Limpid Sap, will prefently afcend, and, upon accurate infpeftion, 
appear thereupon dinftindly. So the Roots, both of Trachelium and 
Ennla, Bleed both aLymphu, and a Citrine Balfime: and Wormwood, 

both a Lympha, and a Terebinth, at the fame time. So alfb 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 LymphaduSs, 

is doubtful 5 but ’tis moft probable, that they have, more or fewer 5 
(landing, for the moft part, in a Ring, at the Inner Verge of the 
Barque: the Sap whereof, I fuppofe, is fo far of common Nature in 

,all Roots, as to be Clear, and lels Oily. 

24. 5J. THE Quantity of thefe Fe/e/j is very different: In Bora^, 

Peony, Bijiort, but few 5 in Afparagus, fewer : in Farfnep, Celandine, 
many3 in Fenil, Mar[h-mallow, many more: and betwixt thefeex- 
treams, there are many Degrees, as by comparing the Roots of Horje- 
RadiJlj, Turnep, Briony, Sk^rrets, Parjley, Goats-Beard, and as many 
more as you pleafe, may be feen. Amongft the feveral Sorts of Docks, 

they feem in Patience, to be the feweft, in Red-Dock., the moft 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 , being fb, from the va¬ 
rious Number of thefe Vejjels therein, as in the Second Chapter hath 
been faid. 

25. The Quantity of the afeending 54;?, is a doubtful argu¬ 
ment, whether of the Number, or Size of thefe Vejffels. For it is 
common to moft Mil^y-Roots, for the Milk, to afcend more copioufly: , 
yet in fome of them, the Vejfels feem, in proportion with the Paren- 

chymous Part, not to be fo numerous, as in fome other Roots, where 
the afeending Sap is lefs 5 as by comparing the Laldeals of Dandelion, 
and the Lymph£du^s of Fenil together, may appear: fb that it fhould 
(eem, that the bore of the La&eal Vejfels, is greater than that of the 
Lymph^du&s. 

26. 5^. THE Situation of thefe Veffels, as they appear, even to 
the naked Eye, in the tranfverfe Section, is Various and Elegant. 
Sometimes they are pofited only at the Inner Edg of the Barque, where 
they make a Ring, as in AJparagus. In which place and pofition, they 
(land in moft, if not in all. Roots, how variouflly fbever they are po- 
fited alfb otherwife. The Common Crow-Foot with numerous Roots, 

hath a Ring of Sap~VeJJels next the Skjn, So the Barque of Monks-" 
Hood, is encompafled with a tranfparent Ring of Sap-Veffels. 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 poftur’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 (land not fo much in Pricks^ 
as Portions or Colnms, as in Cumfry- 

27. 
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'll. §. In others, again, they all ftand in more continued Lines, 

either Rays or Diametral, as in Borage, or Peripherial, as in Celan' 
dine. The Pafcular Rays are not equally extended in 2\\ Roots: in 
Parfnep, towards the Circumference of the Barque ^ in Bnglofs, about 
half way. In all Docks, and Sorrels, the Rays 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 Trefoyls, and of the Leguminous Kind, they are 
extended through no more than of the Barque. In the ZJmbel/ife^ 

rous, they are Railed in betwixt the Diametral Portions of the Parent 
chynia. In Borage, the Rays are more Continuous 5 in a Carrot, more 
Pricked. Here alfo the Pricks ftand in Even Lines, in Lovage, they 
are Divaricated. Of which, and thofe of fome other Roots, it is al- 
fb Obfervable, That they are not all meer Pricks, but moft of them 
fmall, 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 Milk^VeJfels, the Milk, is to be taken off, 
not with the Finger but the Tongue 5 fo often, till it riftth no more, 
or but little. And fome Roots may alfb be foaked in Water 5 where¬ 
by the Pofition of the Milk:VeJfels, will be vifible by the darker Co¬ 
lour of the Barque, where they ftand. 

28. 5^. The Rays fbmetimes, run more Parallel, and keep feveral, 
as in Monkhood 5 and fbmetimes, towards the Circumference of the 
Barque, they are occtirrent, as not only in Docks, but other Plants: 

In Eryngo, in a termination more Circular 5 and in Bryony, angular, 
or in the form of a Glory, as alfb in HorJradiJJj, through a Microfcope. 

The Peripherial Lines are in fome, more entire Circles, as in Dandelion'^ 

in others, made up of fhorter Chords, as in Potato, Cumfry, and the 
fmaller part of the Root of Monks-hood. In fome, the Pricks afe fo 
exceeding fmall, and ftand fo dole, that, to the bare eye, theyfeem 
to be continous Rings, which yet, through the Microfcope, appear 
diftinO", as in MarJJs-mallow and Liquirijl), 

29. §. Sometimes Columns and Chords are compounded, as in 
Burnet 5 Pricks and Chords, in Potato 5 Rays and Rings, in Monkr 
pood 5 where the Ring is Single. In Fenil, there is a double or treple 
order both of Rays and Rings, the Lymph£du^}s {hindAWg in Rays and 
the La&eals in Rings. And in Marp-mallovo, the Vejfels are fo pofited 
as to make both thofe kinds of Lines at once. 

30. In Celandine, they leem all, to the bare eye, to ftand in 
numerous Rings lying even one within another. As alfo in Dandelion 5 
in which yet, being viewed through a Microfcope, there is an appear¬ 
ance of very many fmall Rays 5 which ftreaming from the Inner Verge 
of the Barque, crofs three or four of the fmaller Rings, and are there 
terminated. Whence it fhould feem that Lymphatick, Rays and Milk.1 
Rings, are in thoitRoot, fo far mixed together. Only the Lympha, be¬ 
ing confounded with the Milk, cannot be difoerned. And where the 
Mjlky-Vejfels are evacuated, or at fuch Seafons, wherein they are left 
full, divers M/% Roots will yield a clear Liquor dX the Inner Verge of 
the Barque, where, at other times, they feem to yield only Milk^ 

And this is the Defoription of the Barque* 

tab. 
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CHAP. IV. 

Of the WOOD. 

HAT Portion of the Root which ftandeth next 
within the Barque, and in trees, and Shrubby 

plants, is the IP'eod, 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, even as that, is with the 

the Parenchyma oixhe. Barque, being diftributed, from time to 
time, partly outward into the sk^n, and partly inward, into the 

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 _^he^ Circumference 
towards the Center of the ^Root 7 all together, conftituting that, which 
in the Second Chapter of the Firft 'BOOh, I call the Jnfertment. In the 
Roots of many Herbs, thefe Diametral or Inferted Portions are more 
obfervable, as in Cumjry, which leadeth to the notice of them in all 

Tah. 9* others, both of Herbs and Trees. Sometimes part of this Paren¬ 

chymous Body is difpofed into Rings,in Fenil. The Number and Size 
of which Rings differ: In Fenil, when the Root is grown large, they 

rfto are in fome places broader, but fewer j in Beet they are narrower, but 
Jab. 9- Diametral Portions are here, in like manner, much va¬ 

ried \n Cumfry, Celandine^hrgerj m Beet, Buglofs, meaner, m Bo¬ 

rage, Parfnep, more, and fmaller j and in moft Woody-Roots, ftrcam- 
ing betwixt the Pith and the Barque, as fb many fmall Rays. Xheit 
Continuation is alfb different 5 in fbme Roots, to the CerUre, as in Co¬ 

lumbine 5 in others not, as in Parfnep. And fbmetimcs different in the 

rf, - fame Root, as in the Vine. ^ ^ • 
iat>, 17. ^ ^ Xhe Contexture of thefe Portions IS fometimes 

Uniform, as in Buglojs, Peony 5 and fometimes alfo, as it is in the 
Barque, different ^ in part, more fappy, ^od tranfparent 5 in 
more white, dry, and aery, as in Carrot, Lovage, Scorzonera, and 
others, which yet cannot be obferved without a wary view, 
their general Texture is the fame being all made up ofmany (mail Blad¬ 
ders. Which are here of 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 5 or Oblong and Square, 

tab 17 in the Vine. . ,r ^ 
’ 4. jj. The Lignous Part, if not always, yet ufually, is alfo Com¬ 

pounded of Two Kinds of Bodies, fcil. Succiferous or Lignous and Aer- 

Vejfels. The Lignous as far as difcernable, 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 thofe, emit a Lr^uour. They are allb 
Braced , and many of them run in diftindt Threds or Portions, collate¬ 
rally together. 

5. §. 'Vhe Acr Vejjels \ call, bfcaule they contain no Liquor^ bnt 
an Aery Vapour. They are, more or lefs, vifible in all Roots. They may 
be diftinguiflied, to the bare Eye, from the Parenchymous Parts^ by their 
Whiter Surface5 and their ftanding more prominent, vvheras thofe 
fhrink below the tranfverfe level of the upon drying. They are 
frequently Conjugated divers of them together , fometimes fewer, and Tak 10 
for the moft part Angle, as in Ajparagus ^ fometimes many, as in Horf 15. 
Radijlo. And their Conjugations are allb Braced, as the Threds of the 
SuccifiroHs Vejfels. But they are no where Inofculated .* norTwifted 
one about another 5 but only Tangent or Collateral. Neither are they 
Ramified^ the greater into lefs ^ but are all diftinftly continued, as 
the Nerves in Anintals^ from one end of the Root to the other. 

6. Their Braces, as thofe of the Succiferous Vejfels, are alfb of 
various number: in JeruJalem Artichoke, Cumfry, Scorzonera, more rare 5 
in Borage, Burmt, mqre frequent 3 as by ftripping off the Barque of 
fuch Roots, where it is eafily feparable, may be feen. And they often Tab. d, 
vary in the fame Root *, fb in Borage, Scorzonera, Sic. they are more 
frequent in the Centre, and next the Barque, than in the Intermediate 
Ipace, as by fplitting thofe Roots down the middle doth appeaf. - They ^ 
alfb vary from thofe 6f the Succiferous Vejfels 3 thofe being ufually more * ' * 
frequent, as in JeruJalem Artichoke, than thefe of the Aerial. 

7. 5^. Betwixt thefe Braced Aer-Vejfels, and the reft, which make 
the true Wood, run the Parenchymous Parts above deferibed 3 as they fab. 6, 
do betwixt the Succiferous in the Barque : and fb make up two Pieces 
of Me/ Wor!^, wherof one is the filling up of the other. 

8. d- The Pofition of both thefe Kinds o^VeJfels, is Various. The 
Succiferous or Lignous ,are fbmetimes pofited in diametral lines or porti- ^ ^ ^ 
ons 3 as in the Vine, and moft Trees. Sometimes, oppofitely to the 
Aerial, as in Beet 3 each Ring herein being double, and made both of g. 
Sap~2Xidi Aer-Vejfels. 

9. 5J. In Nettle the Pofition is very peculiar, from what it is ih the Tab. 8. 
Roots of other Herbs 3 being curiously mixed 3 the Succiferous running 
crofs the Aerial, in leveral, viz. Five, Six, Seven, or more Rings. 
In Bryony the feveral Conjugations of the Aerial, are diftinftly fur- 
rounded with the In Patience, the Succiferous are diCpoCed, ^*7' 
befides Rays, into many final I Rings, of different Sizes, f^rinkled up 
and down, and not, as in other Roots having one common Centre 3 
within divers whereof, the Aer-Vejfels are included : efpecially within 
thofe which are drawn, not into Ri^gs, but, as it were, into little 
ftragling Hedges. , ^ 

10. That alfo of the Aer-VejfeIs, is Various and Elegant: efpe¬ 
cially in the upper part of the Root. In Ammi, Lilium-non-bulbofom, 
they make a Ring. In thefe, a Prick’d-Ring 3 in Feony, a Ring of , 
Rays 3 in Valerian, a Ring of Pricks and Rays. In others, they make Vab. 7 
not Rings, but longer Rays, extended either towards the Centre, 
as in Scorzenera 3 or meeting in it, as in Columbine. In the Conjmon 
Dock, they (land more in Angle Rays: in the other Species of Docks, 
both in Rays, and collateral Conjugations between. 

II. 
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11. In Beet, they ftand in feveral Rings 5 and every Ring, 
made of Rays. In Cumfry, the Rays and Rings are feparate ; thofe 

I’ab, 8, p. ftand without, thefe next the Centre. In Dandelion, they ftand alto¬ 
gether, and make a little Rope, in the Center it felE In Geraninm, 
and others of that Kindred, they make a little Thred, in the fame 
place. And in Sl4rret, they ftand in two Threds, near the Centre. 

12. §. In Celandine, they ftand in almoft parallel Lines. In 
8, 9. Monks-hood, of a wedged Figure 3 divided in the fmaller part of the 

Root, into Three little Wedges, with their poynts meeting exadly 
in the Centre. In Cinquefoyle, and Strawberry, they are alfo poftur’d 
in three Conjugations, triangularly. In the young Roots of Oak,, 
they ftand neither in Radiated, nor otherwife ftrair, but Winding 
Lines. And in Borage the polition, of many of them, is Spiral. As 
likewife, fometimes, in Mercury, or Lapathum un&uofum. In Horfe- 

•tab.i^. Radifh, they ftand more confufed neither in Rings nor in Rays, yet 
their feveral Conjugations, are radiated: with very many other dif¬ 

ferences. 
13. 5^. The Quantity of thefe Veffels, as to the fpace they take up 

' in the Root, is to be computed Two ways. By their Number, and 
Size. Their Number may, in fome Roots, and in fbme mcafure, 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 Veffels be- 
ifjg greater than that of the Lignous in all Roots 5 efpecially in fbme. 
For if you take the Roots of Fine, Fenil, Dandelion, Plum-tree, El¬ 
der, Willow, 8cc. and lay them by, for fome time, to dry , 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 trajeded through 
the faid Feffels, they hereby become vifible, as notably different, both 

in Number and Size. ^ , , • 
14. 5J. But undeceitful and accurate Obfervation of both their 

Number, and Size, muft be made by the Microfeope 5 and fo they will 
appear to be much more various. In Bijiort, Skirret, they are very 
few 3 in Beet, very many: betwixt which extreams there are all De¬ 
grees j 2is \n Orpine, Fenus Looking-Glajs, Scorzonera, Great Celandine, 
Feony, Borage, Fenil, 8cc. may beleen. So their Size, in fome is ex- 
tream fmall, zs ’m Strawberry, Biftort, Falerian j in others very great, 

' asin Afparagus^ Buglofs, Fine. They are alfo of feveral Sizes in one 
and the fame Numerical Root‘-y but in fome, are lefs varied, as in Li- 
lium non bulbofum, Afparagus, Bughf'^ in others, more, as in Bryony, 

I'ab. ro. to Loyage. Amongft all Roots, they vary by about Twenty Degrees 5 
the 17. comparing the Roots of Fine, Thorn-Apple, Bryony, Lovage, 

Fenil, Wild Carrot, Saxifrage, Par/ley, Peony, Hore-hound, Cinquefryl, 
Strawberry, 8cc. together, may be feen. Some of thofe in the Fine, 
being of the greateft Size 5 appearing through a good Glafs, at l^ft 
one Third of an Inch in Diametre : thofe in Strawberry, and that 
Kind, of the fmalleft^ moft of them appearing, in the Glafs, 
no bigger, than to admit the poynt of a fmall Pin, according to 
the Standard, mTab. 12. See alfo the Figures of fo many of them 

as arc drawn. 

15. §. 
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15. In (bme Roots^ they are Small, and Few 5 as m’jenufalem 
Artichoke'^ in others Small, but Many, Horfe-RadrJfj: in Buglofs,'Tab. 11, 
they are Great, but Few 5 in the Great and Many. So that the ^5> '7* 
proportion, which thofe of a Fine^ their Number and Size being taken 
together, bear to xhoRo^Jentfalem Artichoke^ may be, at lead:, as Fifty, 
to One. Of the fmalleft Kinds, as thofe of Cirjqnefoyl^ Jerafalem Arti¬ 
choke, and the like^ It is to be noted. That they are fcarce ever vifible 
in the frefh Slices of thefe Roots j but after they have laynby a while,at 
laft, by a good Glajs, Clear Light, and fteddy View, are difcerna- 
ble. 

16. In fbme Roots, the greater of thefe Vejjels ftand in or next 
the Centre, as in Taraxacum, or Dandelion, in others next the circum- ^ ^ ‘ 
ference, as in Horfe-Radifi. Sometimes each of them is from one end of 
the Root to the other, of a more equal Size, or more Cylindrical, as in 
Marjlo-mallovp ^ but ufually, they widen, more or lef?, from the Top, , • 
to the Bottom of the Root, as in Thorn-Apple: about the Top of which, 
they are, for the mod part, but of the Sixth, Seventh, and Eighth, 
Magnitude, fbme of the Fifth, but none of the Thirds but about the 
Bottome, they are mod of the Third, and Fifth: whence it is manifed, 
That forae of them are, in the manner of Veins, fomewhat Pyramidal. 
Yet is it obfervable. That their ampliation proceedeth not towards, but 
from their Original, 2s in Nerves. 

17. Of thefe Vejfels Sagpior Malpighi hath obferved 5 Compo- 
nuntur (* faith he J expopt£fiflu}<e Zona tenui pellucida, velnt argentei 
coloris lamina, parum lata 3 qM£, fpiraliter locata, extremis lateribus 
unit a, Tuhum, interius exterius aliquantulum afperum, elicit, 

18. 5f. To whofe Obfervation I further add, That the Spiral 
Zone,or Lamina,zs he calls it,is not ever one Single P/ere 3 but confideth 
of Two or More round and true Fibres, although danding collaterally 
together, yet perfectly didinft. Neither are thefe Single Fibres 
themfelves flat, like a Zone 3 but of a rotmd forme, like a mod fine 
Thred. According as fewer or more of thtk. Fibres happen to break off, 
from their Spiral location, together 3 the Zone is narrower, or broad¬ 
er.* ufually. Narrower in the Tr»»4, and Broader in the 

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 IVarp, and thefe the Woof of the Aer-Vejfels. Yet 
I think the fevexal Fibres are not interwoven jud as in a 3 but by 
a kind of Stitch, as the feveral or of a Floor-Mat. A 
clear and elegant fight of thefe Fibres, and of their Tnterweftage, by 
fplitting a Vine-Root, or a piece of Oak-^ may, with a good Glafs in the 
fidesof their Greater Aer-VeJJels, be obtained 3 having much of the re- 
lemblance of Clofe Needle-voork. 

20. 5f. The Spiration of the Fibres of thefe Vejfels, may more eafily 
* be obferved in the Trunks 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 p'ejfels are 
feen, chiefly, Unrefolved. 

21. 5f. But in the Leaves 2Lnd Tender Stalks of all fiich Plants, as 
diew, upon breaking, a kind of Doune or WooT-) they may be feen 
Rcfohed and Drawn out, and that fome times even to the naked Eye, 

Q_ 311 
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an Inch or two Inches in length. This Wool being nothing elfe, but a 
certain number of/'//jwEvefolved from their Spiral pofition in theft 

Veffels^ and Drawn out in Length 5 and fo cluftred together,as fo many 
Threcis or WuIq Ropes: appearing thus more or lefs, in the Leaves and 
fome other Parts of moft Plants 5 but more remarquably in fome, as 
in the Vine, ScabioHs, and others. As alfo in the Scales of a Squill. In 
which laft, for example, they are fo eafily feparable, as further to 
Ihew, what before was obferved 5 vi%. That the Plate or Zone, into 
which the Aer-Vejfels are ufually Refolved, is not one Single Piece, or 
meer Plate ^ but made up of feveral Round fibres, all Handing and 
running parallel, and fo knit together by other fmaller ones, tranf- 
verfly in the form of a Zone. For if you break or cut a Leaf or Shell 
of a frefti SquiU, till you come to the Aer-Veffels, and having foftly 
drawn them out, for about an Inch or more f to the naked Eye) in 
length, you then fingle out one or two of them from the reft, and 
rowl them, as they hang at the Shell, eight or nine times round, each 
Veffel will appear, through a Glafs, to confift of 8, 10, or 12 fmall 
Fibres 5 which, in the Unrefolved Fejfel, run parallel 5 but by this 
means, are all feparated one from another. See the Figures belonging 

to the Third and Fourth 
22. §. The Procefs of their Spiration, is not, fo far as I have ob- 

ferved, accidental, but conftantly the fame 5 jcil. In the Root, by 
South, from Weft to Eaji: But in the Trunk, contrarily, by South, 

from' Eaji to Weji. 
23. 5^. The Content of theft Vejfels, is, as hath already been intft 

mated, more Aery. The Arguments for which, are. That upon a 
tranfverft Cut of the Root, the Sap afcendeth not there, where 
ThefeTland. Being alfo viewed through a MJcrofcope, they are never 
obftrved to be filled with Liquor. Befides a Root cut and immerfed in 
Water, till the Water is in fome part got into theft Vejfels, and then 
the Root taken out and crulhed 5 the other Parts w\\l yield Liquor, 
but Theft, only Bubbles: which Bubbles are made, by (bme fmall 
quantity of Liquor mixed with the Aer, before contained in the faid 
Vejfels. To which, other Arguments will arift out of thoft Things 
that follow in the Second As alfo for this Content, its not be¬ 
ing 3 pure or fimple, but Vaporous Aer. Whether theft Veffeh may 
not in fome Vegetables, and at fome times, contain Liquor, is doubt* 

(a) See (^') Lignous Part. 

Soo}^ 3. 
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C H A P. V. 

Of the PITH. 
% 

ITHIN the Lignous Part lyeth the Pith. Thi§ 
Part is not common to all Roots., for fbme have 
none, as Nicotias;., Srtamonmm, 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 cf i 
the like. See the Roots. And in many others there ‘ ° 

are Parenchyntous Parts, of the fame fubftantial nature with the Pith, 
diftributed betwixt theleveral Rings of P^ejjels, and every where vi- 
fible, from the top to the bottom, as in Beet, Fenil, See. 8. 

2. jj. The Size of the Pi#/j is varied by many Degrees, eafily rec¬ 
koned an Hundred ^ in Fenil, Dandelion, Afparagus, but fhaall 5 in 
Horje-Radijl), Valerian, Biftort, great. The Shape hereof, in the 
lower parts of raoft Roots, is Pyramidal 5 but at the tops, Various, ac¬ 
cording to the different Diftribution of the Vejjels, as in Carrot, Hyper- g. 
iolick^, in Parjley, Oval'j as appeareth, in cutting the Roots lenght- 
ivays. 

5. jj. The Pith, for the moft partjerpeciajly in Trees,\s a sinsple Body : 
but fbmetimes, it is, as the Barque, compounded 5 fome certain number 
of SHcci\erous Vejjels being mixed herewith 5 as in Jerufalem Artichoke, ^ 
Horfe-RadiJlj, &c. upon a traverfe cut, by a ftrid view, may be ^ ’ 
difeerned. Their Pofition is (bmetimes Confufed, as in a Carrot, and 
Ibmetimes Regular, as in Parjley 5 appearing, by the traverfe cut, in 
Rings, and in cutting by the length, in Arches. And Ibmetimes the 
Pith is hollow 5 as in the Level-Roots of BiJfjops-Weed: thefe Roots 
being made out of the Stalk^^ as in the First hath been (hew- 13,14,1^.' 
ed, howi 

4. As all the other Parts of the Root, are originated froth 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, &c. 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 Roots, the P/7/6 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 
fbme 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. 

CL 2 5* 
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&. From hence, it alfo appears, That the Pith is of the fame 
Su&antial Nature with the Faretichyma 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 
faL 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 Microfeope, appeareth to be of one 
and the fame general kind, in 2i\\ Plants, both in xh^ Varenchyma Gf 
the Barque, in the Injertmeni or Diametral Portions, and in the Pith, 

all being made up of Bladders. 

6. 5J. The Bladders of the Pith, are of very different Sizes 5 fei- 
dom* lefs, 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^ thofe in Jerufalem Artichoke, of the largeft 5 m Va¬ 
lerian, Horfe-Radifi, of the meaner 5 in Biftort, Peony,^ of the fmal- 
left. Their Polition is rarely varied, as it is oftentimes, m the Barque j 
but more uniform, and in the tranfverfe Cut, equally refpeftive to all 
parrs of the Root: yet being piled evenly, one ovef another, in the 
long cut, they feeifii to run, in DireO: Trains, by the len^h of the 
Root. Their Shape alfo is, ufually more orbicular 5 but fometimes, 
fomewhat angular, in the larger kinds, as in JeruJalem Artichoke. 

7 6 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, I ftiall give a more particular 
and Draught. Yet fince I am fpeaking of it, I (hall not whol y omit 
heretoobferve. That the Sides, by which the aforefaid Bladders of 
the Pith are circumferibed, are not meer Paper-S^us, or rude Mem¬ 
branes 5 but fb many feveral Ranks or Piles of exceeding Imall ri- 
brous threds ^ lying, for the moft part, evenly one over another, 
from the bottom to the top of every Bladder 5 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 (mail, and admirably Com¬ 
plicated together: as by cutting the Pith with a Razor, and fb view¬ 
ing it with a good Glafs, may be feen. See the Figures belonging to 

the Third 'BOOk* 

8. All Plants exhibit this Speftable, not alike diftinay s 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 (paces 
betwixt the Fibrous Threds, and fb the Threds themfelves,^ are more d^ 
ftindly difcernable. Yet is it not to be dryed, after Cutting ^ 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 ^^^y be 
often found dry, yet undeformed 5 as in the Trnnkt of Common Jhijile, 

Jerufalem Artichokg, &c. ^ ^ o- 1 f 
9 6. Neither are thefe Threds, fb far as I can obferve. Single x^?- 

bires 3 but ufually, confift of feveral together. Nor are they Jmplj 
Collateral, but by the weftage of other Fibres, in their natural Elta^e, 
knit together,, much after the fame manner as the Spiral Fibres ot tue 
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Jer-Vejfels. This Connexion I have no where fb well fcen, as in the 
White Bettoms of thG Bladders of a BtdruJIj, being cut traverle 5 where¬ 
in they have the appearance, of very Fine and clofe Needle-vpork, 

: , . , i I _ * . . t 

10. 5?. The Fibres by which the {a.\d Threds are knit together, I 
think are all Single .* and are feldom and fcarcely vifible, except by 
obliquely Tearing the Pith 5 by which meansj they will appear through 
the Glaft, broken off, foraetimes, a quarter or half an Inch, or an 
loch in Length, and as fmall as one Single Thred of a Spiders Webb. 

In a BftlruJJ}^ they are fometimes difcernable in cutting by the Length, 
irhefe Fibres^ and the threds , they knit together, for the moft part' 
are fo pellucid, and clofely fituate, that they frequently feem to 
make One entire- Body, as a piece of Ice or a film of Water it 
felf: or even as Animal skins fometimes (hew, which yet are knowii 

to be Fibrous. 

11. §. The Situation of thefe Ihreds^ is contrary to that of the 
Veffels, as thofe by the Length, fo thefe, chiefly, by the Bredth of-the 
Root.ov horizontally, from one edge of the Pith to the other. They are 
continued circularly 5 whereby, as oft as they keep within the compafs 
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 (everal Circles , by which means, the Bladders become Angu¬ 

lar. 

12. 5^. The Contexture, likewife, both of the Varenchymous Part 

oS tht Barque, and of the Diametral inferred betwixt the Lig- 
nous'^ is the fame with this of the now deferibed , that is. Fibrous. 

Whence weunderftand, How the feveral Braces and Threds of the Vef 

fels are made; For the Fejfels running by the length of the Root, as the 
Warp ^ by the Parenchymous Fibres running crols or horizontally, as 
the Woof: they are thus k^it and as it were ftitched up together* ' 
Yet their toeftage (eemeth not to be Jimple, as in Gloath 5 but that 
many of the Varenchymous Fibres are vpraped round about each 
VeJJel 5 and, in the fame manner, are continued from one Teffel to 
another 5 thereby knitting them altogether, more clofely, into one 
tubulary Thred ^ and thole Threds, again, into one Brace: much aT 
ter the manner of the Needle vpork^ called BacbzStitch or that u(ed in 
Quilting of Balls. Some obfeure fight hereof, may be taken in a Thred 
oSCambrick-) thiou^ a Microfeope. But it is mofl: vifible, in the Leaves 

and Flowers oS (bme Plants. The Delineation of thefe Things I (hall 
therefore omit, till we come hereafter to (peak of the other Tarts. 

13. From what hath been faid, it may be cohjeaured ^ That 
the Aer Veffels fucceflively appearing in the Barque, are formed, not 
out of any Fluid Matter, as are the original ones .■ But of the Parenchy¬ 
mous Fibres j Jc, by changing them from a Spherical to a Tubulary 

Forme. 
14. From the precedents, it is alfo thanifeff. That all the 

chymous Parts of a Root, are Fibrous. . 
i 5. And laftly. That the whole Body of a Root, confifteth of 

Vefils and Fibres. And, That thefe Fibres themfelves, are Tubulous, 
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or fo many more Vejfels^ is moft probable: There only wanteth a great¬ 
er perfection of Mkrofiopes to determine, 

i6. 5^. The Contents of the ?ith are, fometimes Liquor, and Ibme- 
tiraes a Vaporous-Aer. The Liquor is always Diaphanous, as that of the 
Parenchymous Part of the Barque 5 and in nature, not much differing 
from it. TheAr 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 compofe the Blad¬ 
ders, I fiippofe, there is another different Sort of Aer. So that as in 
the Bladders is contained a more Aqueous 5 and in the Vejfels, a more 
Ejfential Liquor : So fometimes, in the fame Bladders, is contained a 
more Vaporous, and in the Fibres, a more Simple and Ejfential Aer^ 
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O Philofophize^ h. To render the Ca^ffes E^cls theology the 
of Things. No man, therefore, that denieth God Beginning 
can do this,Truly. For the taking away of the and End of 
firft Caufe, maketh all things Contingent,, Now, J e 

of that which is Contingent, although there may 
be an Event ^ yet there can be no Reafon or End : 

fo that Men (hould then ftudy, Thar, which js 

not. So the Canfes of Things, if they are Con- ^ 

- tingent , they cannot be Conjlant. For that 
which is the Canfe of This, now 5 if it be fo Contingently, it may not be 
the Can fe hereafter; and no P hyjical ?ropoht\on, grounded upon . 
CmOam, and Certainty of Things, could have any foundation. He, 
therefore i that'philofophifeth , and denieth Gtid,. playeth a childini 

6. Wherefore flature^ and the Cmfes and ReafoDi of Things, 
duly contemplated, naturally le.adus unto Go.;, and is one way of 
fecuring our Veneration of Him: giving us, not only a general Demon- 
ftration ofhisBetVg ; but a particular one, ofmoftofthe liyeral .gva- 
lificaliom thereof. For all Goodmfs, lUghlemfnefe, Pnpfrtim, Order, 
Truth, or whatever elfe is Excellent and Amiable ,n the Crcalam; it is, 
the Dtoonliration of the like in God. For it is impoflible, tha^ God 
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(hould ever make any thing, not like Himfelf, in Tome degree or other. 
Thele Things, and the very Notions which we have of them, ^are Cok- 
leptions iffuing from the Womb of the Divide Nature, 

5. 5^. By^the fame means, we have a greater a {furance of the Excel¬ 
lency of his Sacred Word. That He, who hath Dom all things fo tranf- 
cendently well 5 muft needs Speaks as well, as he hath Dofte. That He 
who in fo admirable a manner, hath made Man 3 cannot but know beft^ 
What his true Prwciples and Faculties are , and what A£liom are moft 
agreeable thereunto .* and, that having adorned him with fuch Beaute¬ 

ous and Lovely ones 5 it is impoffible, Helhould ever put him upon the 
Exercife of thofe Faculties^ in any way Deformed and Vtdovely. That 
He (hould do all things, fo well Himfelf y and yet require his Creatures 
to do otherwile, is unconceivable. ’ 

4. And as we may come, hereby, to redifie our Apprehenfion of 
His Laves 3 fo alfo, of His Mijieries. For there are many Things, of the 
Manner of whofe Exiftence, we have no certain Knowledge. Yet, of 
thdr Exiftence, we are as fore, as our 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 beinggradually attained, we have occafion to refled^. That fome 
Things, we can now well conceive, which we once thought unintelli¬ 
gible. I know, therefore, what I underfiand not 5 but, I know not, 
what is unintelligible : what I know not now, I may hereafter 5 or if 
not I, another 3 or if no Man, or other Creature, it is fofficient. That 

God fully underjiandeth Himfelf. It is not, therefore, the Knowledge 

of Nature, but they are the wanton phanfies of Men? 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 ofiV^- 
ture'^ more, than the entring into it; Becaufe, the higher we rife in 
the true Knowledg and due Contemplation oCThis-^ the nearer we 
come to the Divine Author hereof. Or to think, that there is any 
Contradiaion, when Philofophy teaches that to be done by Nature 

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 5 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 
ThisEffiCl, although a Thoufand other Caufes fhould be foppofed to 
intervene: For all N^/^reis as one Great made by, and held 
in His Hahd. And as it is the Watch-makers 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 fo harmonioufly contrived and fet together 5 as to confpire 
to all kind of Natural Motions and Effedts, without the Extraordi¬ 
nary and Immediate Influence of the Author of it. 

6. 5^. Therefore, as fhe Original Being of all Things, is the moft 
proper Demonftration o^Gods Power: So the fuccejfiveGenerations, and 
Operations of Thingsarethe moft proper Demonftration of his Wijdom, 

For if we Ihould foppofe,that God<L\0i now m3ke,or do any Thing,by 
any Thing 5 then, no EffeB would be produced by a Natural Caufe : 
and conlequently. He would ftill be upon the Work of Creation: which 
yet Sacred Scripture aflureth us. He reftethfrom. And we might exfpedt 

the 
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the Formation of a Child^ in an Egg^ as well as in a IVomb 5 or of a Chicks 

e/;, out of a Stone^ as an Egg : And all Sorts of Ammab, as well as 
Plants^ might propagate their Species, without Coition: and the 
like. For Infinite Pomr, needeth not make any difference in the 
Things it undertakes to manage. But in that, thefe Things are not 
only wade^ but fo made, that is, according to fuch certain Natural 
Laws, as to produce their Natural Efe&s 5 here is the Senfible and II- 
luftrious Evidence of his Wifdom. Wherefore as the Wifdom of Govern¬ 
ment, is not feen,by the King his interpofing Himfelf in every Cafe 5 but 
in the contrivance of the Lavps, and Conftitution of Minifiers m fuch 
fort, that it (hall be as effeanally determin’d, as if he did fo indeed : 
So the more complicated and vaftly Numerous, we allow the Natural 
Caufes ofThingstobe^ the more duely we conceive of that Wifdom, 

which thus difpofeth of them all, to their feveral Effefls : All Things 
being thus, as Minifiers in the Hands of God, confpiring together a 
Thoufand towards a Thoufand and Ends, at one time, 
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. THIS Vniverfal Monarchy, as it is eminently Vifible in all 
other VdiXticxxXdiV Oeconomiesfo is it, no lefs, in that oS Vegetables. 

Infinite Occurrences, and fecret Intrigues, ’tis made up of 5 of which 
we cannot skill, but by the help of manifold Means , and thdfe, in Growth of 
the foregoing Idea, have been lately propofed. Wherein, although Plants i if 
fome Experiments have been briefly touch’d : yet that which I have we obfervej 
hitherto chiefly profecuted, hath been the Anatomical Part 3 and that 
not throughly neither. Notwithftanding, fo far as Obfervations 
already made will condud us, I (hall endeavour to go. And if, for 
the better clearing of the way, I have intermixed (bme Conjedfures^ I 
think they are not meerly fuch, but for which I havelayd down fome 
Grounds, and of which, the Series alfoof the following Difeourfe, may 
be fome further proof. 

8. §. LET US fay then, that the Root of a Plant being lodged in 
fome Soil for its more convenient growth 5 tis neceflary the Soil How the 
(hould be duly prepared for it. The Rain, therefore, falling and foak- Ground is 
ing into the Soyl, fomewhat diluteth the DiflToluble Principles there- prepared, 
in contained 5 and renders them more eafily communicable to the 
Root: Being as a Menfiruum^ which extradfeth thofe Principles, from 
the other greater and ufelefs part of the Soil. 1 i, 

9. And the warm joyned with the diluting by both,’ 
as it were a Digefiion of the Soil, or a gentile Fermentation amongft its 
feveral Parts, will follow : whereby the Diffoluble Parts therein, will 
rot and mellow :'that is, thofe Principles which as yet remained more 
fixed, will now be further refohed and unlocked, and rnore c'opioufly 
and equally fptead them(elves through the Body of the Soil; ^ 

10. Principles, being with the growth of continu^ 
ally exhaufled, and needing a repair 3 the (ucceflions, 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 ilnder ground J become a natural Minure, and Re-impreg- 

\ 
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nate the Soil : Being thus, in part, out of their own Refblved Prin¬ 
ciples.^ annually Compounded again. 

11. §. Many of thele Principles.^ upon then Refcktion, being by 
the Sun more attenuated and volatilized 5 continually alcend into 
the Aer^ and are mixed therewith. Where, although they lofe not 
their Ve^atable Nature, yet being amongft other purer Principles j them- 
(elves alfb, depofiting their Earthy feculencies, become more fiibtile, 
fimple and Effential Bodies. 

12. §. And the A& being of an ElaPlick^ or Nature, pref- 
fing, more or left, upon all Bodies 5 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 4?read 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 effeded. 

15. 5^. The Principles being thm £MtheT refolved and fubtilized, 
would prefently exhale away, if the Rain, again, did not prevent. 
Which,therefore, falling upon and (baking through the Ground,is as a 
frefti Menfiruum, 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, otherwile, would be more lean and cold j 
but therein likewile, laying up and fecuring a store, more gradually 
and thriftily to be beftowed upon the Upper parts again, as they need. 

14. 5^. knA Autumn having laid up the Store, Winter following 
thereupon, doth, as it were, lock the doors upon it. In which time, 
fome wdrmer 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, fully refolves the (aid Prin¬ 

ciples 5 and fo furnifheth a plentiful Diet, for all kinds of Vegetables : ' 
being a Compofttion of Water chiefly, wherein are refolvcd, (bme por¬ 
tions of Earth, Salt, Acid, Ojil, Spirit, and Aer j or other Bodies of 
Affinity herewith. 

15. 5(. THE ROOT ftanding in the thus prepared,and be¬ 
ing always furrounded with a Barque, which confifteth chiefly of a 
Parenthymous and Spongy Body , {a) it will thus, as Sponges do, natu* 
rally fuck up the watry parts of the Soil impregnate [with the faid 
Principles. Which Principles notwithftanding, being in proportion 
with the watry parts, but few, and alfo more EJfentialt, (/>) therefore 
in this Parenchymous Part, are they never much difeovered, either by 
Colour, Tajie, or Smell. As it is probable, that (bme diftilled iK/rer/, 
which dhcover nothing, toSen(e, of the Plants from which they’are 
diftilled, may yet, in part, retain their Faculties. And it is known, 
that many Bodies 5 as Croesi Mjetallorum, convey many of their parts 
into the Menfiruum, Without any fenfible alteration thereof. So trefi 

and Snow have neither Tafie nor Smell 5 yet from their Figures, ’tis 
evident, that there are divers kinds of Saline Principles incorporated 
with them, or at leaft, (uch Principles as are common to them ^nd 
divers kinds of Salts. 

16. §. 
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16. The entrance of this Impregnate Water or Sap is not with¬ 
out difference, but by the Regulation of the intervening 5 being 
thereby firaitied and rendred more pure ; the according to the 
thickneft (a') or clolenefs thereof, becoming (bmetimes only as a brown 

paper, fometimes as a Cotton, and (bmetimes as a Bag of Leather to 
the tranfient Sap, as the nature of it doth require. By which it is al- 
(o moderated, \tOii\\tBarqMe, being fpongy, Ihould fuck it up tbo faft, 
and (b the Root (hould be, as it were, furcharged by a Plethora. And 
divers of the Sacdferous VeJJels being mixed herewith (/> J and lying 
next the Soil, ufually more or ItCa mortified, .and (b their Ptinciples C^) 

(bmewhat refolved'-, the Sap is hereby better fifiecified, and further 
Unbared 5 fuch parts of the Sap beft entring, as are moft agreeable to 
thofe Principles'-, which the Sap alfo carries off, in (bme part, as it 
paffcth into the Barque. . ' ' v 

17. §. The Sap thus jlrained, though it be pure, and confifteth of 
Ejjhtial parts 5 yet being compounded of heterogeneous ones, 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 themlelves into all the 
Bladders of the faid Parenchyma 5 (welling and dilating it as far as the 
Continuity its parts will bear. Whereupon, partly from the conti¬ 
nued entrance of frefh Sap, and partly by a Motion or Preffure oSRe- 

Jiitution in the fwollen and Tenfed Bladders of the Parenchyma, the 
Sap is forced thence into the other parts of the Root. 

18. And becau(e the Parenchyma is in no place openly and 
Vifibly Pervious, but is every where compoled of an Infinite Number 
oiCmzW Bladders (^c)'., the Sap, therefore,is not onlytherein, 
and fitted for Separation ^ but, as it paffeth through it, is every part ‘^•5“ 
of it, Jlrained an Hundred times over, from Bladder to Bladder. • 

19. The Sap th'ds fermented, znd Jirained, is diftributed to the 
other Organical Parts, according as the feveral Principles oS This, are 
agreeable to thofe whereof the (aid 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 j 
next Acid, then fpirituous. Earthy^ Aery, ^ndOleous. (d) ^ (d)ldea, f, 

20. §. And the Sap by its continual appulfe and percolation, as it 50, 52. 
Icaveth (bme parts upon the faid Fibres 5 (b as it is fqueezed.^bttwixt - 
them from Bladder to Bladder, it licks and carries off fome others from 
them, in (bme union together with it 5 and fo is Impregnate herewith : 
as Water, by pafling through a Mineral Vein, becomes tin&ured with 
that Mineral. . . . 

21. §. The Sap thns Impregnate With (ome united Principles olthe ' • 
Parenchymous Fibres, paffeth on to the Lignous VeJJels, whereinto their 
correfpondent Principles alfo enter 5 fc. Wairy,Saline, Oleous and Earthy 

chiefly, (ej And becaufe the Parenchymous Principles mixed 'wixhideaff’' 
them, are in (bme degree united, and fo more ready to fix ^ (bme of 51,52, 
thefe therefore will likewi(e enter into the (aid VeJJels. Whereupon,the 
Alkali oleojum of the one,and the Acidum Jpirituofum of the other,meeting 
together 5 The(e, with the other Principles, all concentre , land of 
divers fluids, become one fixed Body,and are gradually agglutinated to 

the VeJJels j that is, The Vejfels are now nouriJJjed. 
R 2 

, i! 

22. f 
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22. 5^. The fupply of the Sap ftill continued,the Principles thereof 
will not only enter into the Bodji of thefe Parts^but alfo their Concaves. 
Pind the Parenchyntous Fibres being wrapped about theVeJfels, (a') as 
often as the (aid Fibres are more turgid with their own contained Flnid^ 
they will thereby be (bmewhat fliortned^ or contrafl: in length 5 and fo 
muft needs bind upon the Vejfels., and thereby, as it were, Jquee%e (bme 
part of the Fluid., contained both within themfelves and the Vejfels., 
back again into the Bladders. 

23. And the herein, being thus tin&ured with (bme of the 
united Principles of the Vejfels, divers of them will now alfo infinuate 
themlelves into the Parenchymous Fibres^ and be incorporated with 
them: Whereby, the (aid Fibres., which before were only relaxed and 
dilated, arc now al(b nourijhed, and not till now. Some portion of 
the united Principles both of the Parenchymous and Lignous Parts, be¬ 
ing necelTary to the true nutrition of Each: As the Confulion and 
joynt adiftanceof both the and Wrveus Fluids, is to the 
nourifhment 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-PeJ/els 5 con¬ 
fiding chiefly of Water, Aer, and Acid^ and, in like manner, as in the 
other Parts is herein agglutinated. And the appuKe and preffure of the 
Sap ftill continued,fome portion hereof is al(b trajedfed into the Concaves 
of the (aid Vejfels 5 exilfing therein as a moft Compounded Fluid 5 par¬ 
taking, more or le(s, both of the Principles and Tin&ures of the other 
Organical Parts, and of the Aer-Veffels them(elves 5 being as it were, a 
Mixed Rejolution from them all, 

25. And the Parenchymous Fibres being wrapped about The(e, 
(b) F»i.c.5. 3S about the other VeJJels, (^b) and, in like manner, binding upon them 5 
5^. 12. they thus frequently Jqueeze part of the (aid contained Fluid out 

again: As neceffary, though not to the immediate Nouriftiment of the 
Parts, yet the due Qualification of the Sap 5 being a Conftant Aerial 
Ferment, (ucceffively ftored up within the Aer-VeJJels, and thence tranl^ 
fu(ed to the Sap, in the other Organical Parts. 

26. §. And that there may be a better Tranfition of the Sap thus 
tin&ured, to the (everal Organical Parts 5 therefore, none of them are 
clo(e (et and compadt.within themlelves, (everally: For fo, they 
would be inaccefiible to the Sap, and their inward Portions, wanting 
a due fupply of Aliment, would be ftarved. But the VeJJels, both of 
Aer and Sap, being every where divided into Braced Portions, and 
other Parenchymous Portions, filling up the (paces every where betwixt 

('cjP.i.c.3. them there is therefore a free and copious communication of the 
13. & C.4. Sap, ( and (b of all the Fin&ures fucceflively transfuled into it) from 

5>« 43557* Part to Part, and to every Portion of every Part : The Parenchymous 
Portions, running betwixt the Braces, as the fmaller VeJJels do through¬ 
out the Vifcera.j in Animals. Whereby, none of them want that 
Matter, which is necclTary 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 (everal parts of the Sap, 
(erve the Diametral Portions of the Parenchymous Body whichrun (bme- 
times diredtly through the Barque, as in Tovage,farJley, See. is delcribed 

(d)P.i.c.^, figur’d (d) Which being, all or moft of them, continued be 
5^. 7,8. twixt both the Succiferous and the Aer-Vejfels, from the Circumference 

to 
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to the Centre 5 they hereby carry off a more Copious and Aerial 
Fermnt the One, and communicate it unto the Other. For as 
the Sap enters the Barque^ the more liquid part, {fill paffcth into the 
jiiccHlent Portions thereof5 the more Aery^ is feparated into thole 
White and Dryer Diametral ones, and in its paflage betwixt the Forti- 

ons of the Aer-Fejfels^is all along communicated to them. Yet is it not a 
pure orJimple Aer^ut fiich as carries a Tin&ure with it,from the Succife- 
rous Vejfels. And therefore it is oblervable. That when the Diametral 

Portions are more diftant, the Sap VeJJels run not in a Straight Line be¬ 
twixt them, but are Reciprocally fo inclined, as to touch upon them 5 
as in Lovage is vifible: Thereby communicating their Tin^ure to the 
Aer^ as it paffeth by them, through the faid Diametral Portions. 

28. By the continual appulle of frelh 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 digefied. Efpe- 
cially having the advantage herein of fome degree of Warmth ^ be¬ 
ing herein remoter from the Soil^ and, as it were, Ttmnd up within 
the Wood^ or the Mafs of furrounding Vejjels. So that the Pith^ is a 
Repofitory of better Aliment gradually fupplied to thofe Succiferous 

Vejfels, which are frequently fcattered up and down therein, and 
which afcend into the Trunk, (a) But where no fucciferous Vejfels are p.i.c,|: 
mixed, herewith, itufually becomes Dryer, and is rep|eni(hed with a 3. 
more Aerial and Warmer Sap, whereby the growth of the Caulis is 
promoted,as by an Hot Bed fet 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, Dogjiones and all of that Kindred. And thus all the Farts 

have a fit Aliment provided for their Nourijlment 

29. §. IN THIS Nourijhment, the Principles of the Sap are, as is jjqw die fo 

{a.\d, concentred and locked up one within another; Whence it is, veral Parts 
that the Organkal Parts, being cleanled of their Contents, have none of are ^ Nou- 
them any Tafie or Smell, as in the Piths of Plants, Paper and Linen rilh’d and 
Cloth is evident, (c) Becaufe till by Digejiion, v\o\mt Dejiil/ation, or , 

fome other way, they are refolved, they cannot ad upon the Organs 

oftho^ Senfo. For the fame reafon, they are never tin&ured, ex- \ * 
cepting by their Contents : and although, to the bare Eye, they fre¬ 
quently (hew White, yet viewed through a Microjeope, they all appear 
tranjparentt In like manner, as the Serum of Blood, Whites oS Eggs, 
Tendons, Hairs and Horns themfelves are tranjparent, and without 
much Smell or Tajie, their Principles being, in all of them, more or 
lels concentred: But when ever thefe Principles, are forcibly refolved, 

they are ever varioufly invefted with all thofe Qualities. 
30. 5^. And as from the Concentration of the Principles, in every 

Organical Part, the Caid Parts do thus far, all agree: So, from the 
Predominion of the Principles of each Part, the reft are controuled, 
not only to a Concentration, but an AjJimilation aUb^ whereby, the 
Specifek T)ifjerences, of the feveral Organical Parts, are preferved. 
Hence the Jkcciferous Vejfels are always Tough and very Pliable, for fo 
are all Barques, wherein thefe Vejfels abound y fO is a Handful of Flax, 

which is nothing elfe but aheap of the fucciferous Vejfels in the Barque 
that 
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that Platti. For befides Water, and Earth, an Alkaline Salt and Of I are, 
as is faidj the predominant Principles of thefe Vejjels, (^a') It is then the 
Oyl, chiefly, by which thefe VeJJels are Tough: for being of a tenacious 
Nature, by taking hold of Prmciples, 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 Oyl and a Sal Alkali, is brittle and fiiable 5 
thofe Principles, which were the Ligaments of the reft, being forced 
away from them. From the fame Caule, the Parenchymons Parts of a 
Root, even in their Natural State, are brittle and f iable ; fc. Becaule 

(h) ip. their Earthy, and efpecially Oleous and Saline Principles arc, as is faid,(^) 
fo very few. Therefore all Piths and more Jtmple Parenchyma s, break 
Jhort 5 fo Corn, and the Eoots of Potato’s, and divers other Plants, 

being dryed, will eafily be rub’d to Meal\ and many Apples, after 
Frofts, eat mealy ; the Parenchymons Parts of all which, arc not only 

(e) Lib. i. hy Analogy, but in Subftance or Eflence, the felf lame Body, frj) 
C.7.5^*14. f. hud 2iSX\\Q Confiftence Organical'Parts, is de¬ 

pendent on their Principles'., fb are their Figures. And firft, the 
Succiferous Vejjels, from their Alkaline Salt, (<^) grow in Length. For 
by that Dimenfion, chiefly, This Salt always jhoots : And being a lefs 
moveable Principle than the reft, and fo apt more fpeedily to fix or 
jhoot: It 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 paflive 
Principles gathering themfelves, they all confort and falhion to it. 
Hence alfo the fame Sap-Vejfels zre not pyramidal, as the Veins of Ani¬ 

mals ; but of an equal bore, from end to end; the (bootings of the 
laid Salt, being alfo figured more agreeably to that Dimenfion. And 
as by the Saline Principle, thefe Vefiels are Long; fo by the Oleous, (^ej 

they are every where Round, or properly Cylindrical j without fome 
joynt Efficacy of which Principle, the (aid Vejfels would.be Flat,ot 

fome way Edged and Angular, as all faline Jhoots, of themfelves, are ; 
as thofe of Alum, Vitriol, Sal Ammoniac, Sea Salt, Nitre, &c. Arfd 
becaufe t\\t Spirituous and more Fluid part of the Principles, is lead 
of all apt to fix 3 while therefore, the other parts fix round about. 
This will remain moveable in the Centre; from whence every Vejfel is 
formed, not into a folid, but hollow Cylinder 3 that is, becomes a 
Tube. 

32. §. The Lactiferous Vejfels are tubulary, as the Lymph<eduBs, 

but of a fomewhat wider Coucave or Bore. For being their Princi¬ 
ples are lefs Earthy and Oleous, and alfo more loofely Concentred 5 as 
from their eafie corruption or Rejblution by the Aer, it appears they 
are: they are therefore more tender, and fo more eafily dilative, and 
yielding to the laid 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 LympheduCfs ; and having no advantage of pulfation, as the 
Blood hath in Animals, might fometimes be apt to ftagnate, if th6 
Vejjels, through which it moves, were not fomewhat wider. 

■V- 
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33. As the Salijic Principle \s i\\6 Mould of the Succifcrous^ fo 
is the Aerial of the Aer-Ve^els. (a) Now the Particles of Aer ftridtly fo P.J.c.^l 
called, at leaft of that part of it concerned in the Generation of the ^ ^3.8c P.2; 
Aer-Vejfels^ I fuppole, are crooked : and that by compofition of many 
of thofe crooked ones together, fome of them become Spiral, or of 
(bme other winding Figure: and that thereupon dependeth the Ela- 

jiick^ Property of the Aer^ or its being capable of Rarefa&ion and 
Condenfation by force. Wherefore, the (aid crooked Particles of the 
Aer^ firft Jliooting and fetting 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 Jhoot out 
in hong continued Fibres 5 (b by force of the Aerial, thole Fibers are 
ftill difpofed into spiral Lines, thus making up the Aer-Vejjels. And 
according as there are fewer of thefe Aerial Particles, in proportion td 
the Saline, the Concave of the Aer-Vefifds is varioufly wider,or the .P?- 
bres continue their fijooting by wider Rings'^ as thole that come nearer 
to a right Line, and fo are more coroplient to the Figure zt\6. (hooting ‘ ’ 
of the Saline parts. And whereas the Lymphedu&s, (hooting out oi- '' 
ly in length, are never fenfibly amplified beyond their original lize : 
Thele, 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 fall more un- . - 
der the government of the Saline, and lb come nearer to a right Line, • '■ 
that is into greater Circles 3 and fo the Aer-Vejfels, made up of thole 
Circles, are there generally wider, (b') (h) P.i.c.4 

34. jj. By mediation of thCn Principles, the Parenchymous Parts 

likewile 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 themlelves 3 and from their Spirit, it is moft 
probable, that they are alfo holloro. But becaufe the Spirit is, here, , 
more copious than the Aer'^ and the Saline Principle an Acid, (c) (c) 

and fo, more under the government of the Spirit, than is an Alkali^ 

therefore are not the faid Fibres continued in Jiraight 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 ihou- 
Jand ways, agreeable to the like motions of the Spirit, that moft aUive, 
and here moft predominant Principle. And the Spirituous Parts being, 
as is laid, here more copious and redundant, they will not only luf- 
fice to fill up the Concaves of the Fibres, but will alfo gather toge¬ 
ther into innumerable little fpaces, without them: whence the Fi¬ 
bres cannot wind dole together, as Thred, in a Bottom of Yarn 3 but 
are forced to keep at fome diftance, one parcel from another, and 
fo are difpofed, as Bread is in baking, \nto Bladders, (^dj) (d)P.i,c,‘^^ 

35. §. And the under Fibres being firft, as the Warp, the Jpi- §.4. 
riiuous parts next adjacent, will incline alfo to fix, and fo govern an 
over work, of Fibres, wrapping, as the Woof, in ftill fmaller Circles . . i 
round the other : whereby they are all knit together. (0 For the CO ‘^•5- 
fame reafon, the Lympheduas, being firft formed, the 
Fibres fet and wrap about Thefe alfo. (f) And the Aer-Vefels being 

formed 
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formed tin the Center, the fucdferons run along thofe likewife ( as 
latik Salts fioot along the (ides of a Glafs, or Froji upon a Window) 
and fo are, as it were, Incruftate about them in a Ring. 

How the fe- 56. jJ. SOME OF THE more iEtherial and Subtile parts of the Ar, 
veral ^aris as they ftream through the Koot, it fhould feem, by a certain Magni- 
come to be do gradually difpofe the Aer-Ve/fe!s, where there are any ftore 
Situate or ^fthem, into Rays. This Attraftion ( as I take leave to call it) or 
Difpos d. Magnetkk T^rrer betwixt the Aer and thefe Fefels, may be argued^ 

From the nature of the Principles common to them both : From the 
Fle&ral nature of divers-other Bodies 5 the Load-Jiene being not the 

fa) Lih I only one which is attraftive: And from other Effeas, both before (a) 
U. 5J.25. & and hereafter mentioned. Wherefore in the inferiour parts of the 
C.4. Append. Root, they are lefs Regular ^ (h) bccaufe more remote from the Aer. 
5^‘2,3‘ And in the upper parts of many Roots, as Cumfery, Borage, Parjhep, 

vvhere thole that are next the Centre are confufed, or differently 
t g difpofed 5 thofe next the Barqae, and fo nearer the Aer, are poftu- 

red more Regularly, and ufually into Rays. For the fame reafon it 
may be 5 that even the Sap-Vejfels in the Barque, as often as the Aer 

VeJJels are more, numerous, are uliially dilpoled into Rays, as follow-^ 
ing the diredion of the Aer-Vejfels. And that the Parenchyma of the 
Barque, is difpoled into Diametral Portions : and that where the Aer 

VeJJels are fewer or fmaller, thefe Portions are likewife fmaller or none 5 
as in Chervil, Ajparagus, Dandelion, Orpine, Bijiort, Horje-Radijh, 

7ab, 7,8, p, Potato's, 8cc. 
&C. gy. §. The faid iEtherial parts of the Aer, have a Power over 

the Aer-VeJJels not only thus to Difpole them 5 but alfo to Sollicite 
and fpread them abroad from the Center towards the Circumference 
of the Root. By which means, thole Roots which have no Pith in 

fc) P I cK lower parts, obtain one in their upper, (c) And the lame Pith, 
y.i. ' which in the lower part, is ratably, fmall, in the upper, is more or 
(d) lb.^.\. lefs enlarged. {d\ 

38. 5^. The Spreading of thele Vejfels is varied, not only accor¬ 
ding to the Force the^cr hath upon them, but allb their own greater 
or lels 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 

7 h 2 & 6 diftant; asinTurnep, JeruJalem Artichoke, Po- 
^ ’ ‘ tatds, and others^ and fo their Braces ar^ fewer: and in the fame 

Root, where they are fmaller, their diftance is greater. Befides, in 
thele fmaller Aer-Vejjels, the Rings being lefs, and the Spiral Fibres 
whereof they are made, continuing to Jfjoet, the faid Rings therefore, 
muft needs be fo many more, as they are fmaller, and lb take up more 
fpace by the length of the Root 5 and lb, not being capable of being 
crowded in aright line, every Vejfel will be forced to recede to a crooked 
or bowed one. 

39. §. The Sap VeJJelsJoQing by the Parenchymous Fibres knit to thefe, 

will likewile comply with Their motion, and Ipread abroad with them. 
(e) P.i. C.3. Yet being ftill fmaller (e) and more pliable than the Aer-Vejfels, and lb 

i5. more yielding to the intercurrent Fibres of the Parenchyma, their 
braced Threds will, fometimes, be much more divaricated, than thole 

7ab.6. oCthcAer-FeJJeIsj asm'JernfahmArtichoke. hndibQcau{kt\\tSueciferom 
VeJJels, 
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Veffels, although they arc joyned to the Aerial by the Parenchymom 
■Fibres^ (a) yet are not continuous with them, neither fall under c. 5, 
the X\kQAttra&ive Power of the Aer, as the Aerial do; the Aerial 12. 
therefore, upon their fpreading, do not always carry all the Succife- 

roHs along with them ; but often, if not always, leave many of them 
behind them fprinkled up and down the Fithas in Parjley^ Carrot, 

’^erufalefft Artichoke, Purtiep, 8cc. may be leen. 
40. §. The fpreadwg of the Aer-Vejjels ftill continued, feveral 

of them, at length, break forth beyond the circumference of the 
Root'^ andfoarediftributed, either in the lower parts, into Brashes 

and Stringsy, or at the top, into Leaves. And left they “lould all 
fpread themfelves into Leaves, and none be left for the Canlis; as 
where they are very (mall, or the to bound them, are but 
few they might; therefore divers of them arc, oftentimes, more fre¬ 
quently braced in the Centre; for which reafon, they cannot fo eafily 
feparate and fpread themfelves from thence, but run more inwardly up 

into the Caulis, as in Borage. 

41. 'from the various 57Z,e/, Proportions, and Difpofitions How the 
of the Parts, are varioufly fiad, lhaped moved and oged. Thole 
which, by their Annual Growth, are large; have fewer, bo'h drr/a/, |? 
and Sap-Veffels, and a more copious Taremhy^o. So that the . 
Velfeh, or rather, the Aery Ferment, contained m them, volaliltzmg 

only a fmaller portion of the Sap; the faid Sap is lefs capable of ad¬ 
vancement into the and fo muft needs remain and/x more co- 
pioufty in the Root, which is thereby more augmented. And \vhere 
the Sap-VeJJels alone, are but few, thQ^Root is yet, ratably, fome- 
what large; but where they are numerous, it is never fo, as to ita 
Annual Growth, in any,proportion to their Number: Becaufe their 
Tinaure, which is Alkaline, will go farther the 
mous Parts: than xh.Q’Xin&ure oXThefe, which is Aadulate, will go, ... 

When the Aer-Vefels are more pliable and fequent to the 5^. 3^- 
Attraaionofthe Aer, and Co fpread themfelves, th^Sneesferous 
together With them, more abroad; in the manner as hath been faid ; 

the Root alfo will grow morejn Breadth':, the Tizi. 2,&7:' 
chymous Parts, to which xhtFeJfels .ye adjacent, being the 
faL dimenrion,morc augmented; as m Turnep jtrufalem Lab. 7, & 8. 
But where thefeare not fpread abroad, the Root is but {lender, 

Ael-Vejfels l^e contraaed into, or near the pntre, 
and are fomewhat Large or Numerous; ^nd the Sucaferous, alfo more 
cSoufly 1-d with,' or lurtounding them, the gt js^«y 
Longs idothofe olFeml, Vine, Liqiitr^i, 8cc. 
containing a more copious it will we^ me p 
Sap: Yet the SHcaferoni being over proportioned to 'hem, the Sap 

will riot therefore, be lo far volatilized, as to afeend chiefly 'Mo 
?r»irbu only to fubferve a fuller Growth of their which 
£*ng more numerous, and fo more fturdy, and lefs fequent to the 
SKe motion of the Aerial; this their own Growth, and confe- 
quently, .that of all the other Parts, cannot be fo much in Breadth, 

as Length. « ^ 
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"Tab. 7,8. 

‘Tab. 2,& 7. 

^a) P.i* c.5< 
5^. 12. 

44. §, Where the fame Aerial Vejfels are Fewer,or more Contraftcd, 
or iheathed in a Thicker and Clofer Barque 5 the Root is finooth, and 
le(s Ramified^ as in Afparagus^ Teony^ Dandelion. But where more 
Numerous, fheathed in a Thinner Barque., Smaller; or more Dilated 5 
the Root is more Ramified., or more Stringy, as in Columbine, Clary, 

Beet, Nicotian. For being, as is (aid, by theft means, more fequent 
to the Attraftion of the approaching ftill nearer the circumfe¬ 
rence of the Barque, they at laft ftrike through it, into the Earth. 

And the Parenchymous Fibres being wrapped about them, and the 
Succiferous Vejfels kmt to them by thoft fibres--^ (a) therefore they 
never break forth naked, but always invefted with fbme quantity of 
theft Parts as their Barque : where by, whatever Conjiitutwe Part is 
in the main Body of the Root, the lame is alfo in every Branch or 
String. 

45. §. From the fame Expanfion and Pliability of the Aer-Vefifels, 

the Root oftentimes putteth forth Root-Buds 5 which gradually (hoot 
up and become (b many Trunks. In the Formation of which Buds, 

they are pliable and receffive all kinds of ways 5 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-Jirings ; they are always more Con- 
trafted. Which, in refpeft of the Difpofition of the Parts, is the 
principal difference betwixt the Root and the Trunks, as hath been 

■ faid. (/») Hence, thoft Roots, chiefly, have Root-Buds, which have 
the fmalleft Aer-Vejjels 3 (c) theft, as is faid, being the moft pliable 
and Expanfive. 

* 46. But becauft the expanfivenefs of the Vejfels, dependeth alfo, 
in part, upon the Fewhefs of Bracestherefore 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- 

rufalem Artichoke 5 where more clbft, as in Potatoes, the Buds lie 
a little abftonded beneath it, the Aer-Vejfels 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 fb alfo, or Cylindrical as are thoft of Eryngo, Horfe-Radijb, 

Marfimallow, Liquirijh, &c. But if unequal, growing ftill wider to¬ 
wards the bottom of the Root j then the Root is unequal alfo: But 
groweth, as is obftrvable, quite contrarily to the Aer-VeJJelsnot 
Greater, as They do 5 but ftill 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 theft Roots ^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 themftlves, 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 Boots 48. FROM THE different Proportions and Situation of the 
are diffently Parts, the Motions of Roots are alfo various. For where the Are-Vejfels 
Mov’d. are fpread abroad and invefted with a thinner Barquey, the Root runs 
Fab.'^. Qr jjgg Levelyts in the level-Roots of Primroje, BiJl:iops-med,Anemone,See. 

may 

Fab. 6, 

(h)P.l.c.i 
5^. 2, 3* 
Fab. II. 

(e) P.l.M 
5^. I5- 

Fab, 6. 
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may be fcen. So that thefe Roots^ as by the Perpendicular Strings^ 

which (hoot from them into the Earthy and wherein the Aer-Veffels 

are contradedinto their Center, they are Plucked down (a): So by ^a) P.i.c. 
the Aer-Vejfels^ which ftand nearer the Aer^ and more under its At- 15. 
traftive Power (h) they are invited upwards ^ whereby they have (l>) 2. 
neither aficntnov defient^ but keep/ee;e/, betwixt both. 5^* 3^* 

49. But ifthefe Vejfels are Contrafted, (landing either in, or 
the Centre, and are invefted with a Barque proportionably near 

2.5^. 

tab, 7. 

Thick 5 the Root ftriketh down perpendicularly, as doth that of Dan¬ 

delion, Buglofs, Parfnep, &c. And therefore the (aid although g, 
they are fpread abroad in the level Roots, yet in the perpendicular ones 
of the fame Plant, they are always contraded ^ as by comparing the 
Level and Down-right Roots of Ammi, Priwrofe, ‘jerufalem Artichokg, 

Covpflip, and others, ismanifeft. 
50. §. If the Aer-Vejfels are Contraded, and Environed with a 

greater number of Sncciferous, the %oot grows deep , that is, perpen- , . p 
dicular and long, (c) Perpendicular, from the Contradion of the Aer- 't.c.i. 

VeJJels'^ (^d) and long, from the Predominionof the which (f'p, 

in their growth, are extended only by that Dimenfion, as in Liquirijld, 4^. 
Eryngo, &C. 

51. Ifthe Sncciferous are over proportioned to the Parenchymous 

Parts, but under to the Aer-Vejfels 5 the Root is perpendicular ftill, but 
groweth Ji)allovp : The Succiferous being fturdy enough to keep it per¬ 

pendicular 5 But the Aer-Veffels having a predominion to keep it from 
growing deep 5 as in Stramonium, JSlicotian, Beet, &c. 

52. §. If, on the contrary, the Parenchymous Parts are predomi¬ 
nant to the Aer Vejfels 5 and that,both in the Root and Trunk, 5 then the 
whole changeth place, or defends, fe) For the ^shd Aer-Vejfels, 

having neither in the , nor m the Root, a fufheient Power to lo.Lib.i. 
Draw it upwardsit therefore gradually yields to the Motion of its c.2.j^.2 5,and 
String-Roots j which, as they ftrike into the Soi| Pluck it down after 4* Append. 

them. And becaufe the old Strings annually rot off, and new ones 
fucceffively (hoot down into the Ground, it therefore annually ftill de- ^ 
feendeth lower 5 as in Tulip,Lily, 8cc. may be oblerved. 

55. 5^. Where the Aer-Vejfels are much fpread abroad, and al(b nu¬ 

merous, the Root oftentimes, as to its (everal parts, dejeends and afeends 

both at once. So Radijhes and Turneps, at the (ame time,in which their 
nether ^arts defend ^ their upper, ("where the (aid Vejfels are more 
loofely braced, and fpread more abroad than in. the lower parts ) do Tab. 2. 
of end, or make their Growth upward. Hence al(b, the upper part 
of moft young Roots from Seed, a(cends: Becaule the firft Leaves, be¬ 
ing proportionably large, and (landing in a free Aer, the Aer-Vefels 

therein, have a dominion over the young Root'-^ and (b them(clves 
yielding to the (blicitation of the Aer, upwards, they draw the Root; 

in part, after them. 

54. 5^. 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 arediflferent^ 

Proportion, the Root, is Perennial, and that to the fartheft extent, as ly Aged, 

in Trees and Shrubs. Becaufe thefe Vejfels containing a more copious 
Oyl 5 (^f) and their (everal Principles being more clofely Concentred, fj p^ 2,' 
they are lels fubjedt to a Refilution,that is, a Corruption or Mortificati- at. 
on by the .^4er. S 2 55* §• 
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(a) P.I4C.I. 

i35i<5. 8c 
P.2.^. 28. 

7^^. p. 

(b)P,2, 
25,2^. 

How the 
Contents of 
the feveral 
Parts are 
made. 
C^) Idea, P, 
54- 

(d) P. 2. 

Jp- 

55. 5^. If the Parenchymous Parts have much the greateft, the 
feldorh Hveth beyond Two Years, but afterwards perifheth ei¬ 

ther in whole, or in part 5 as do divers bulbous^ tuberous^ and Other 
Koots 3 whether they.are more Porous and Succulent, or more Clofe 
and Dry. If Porous, all the Liquid Principles (landing herein more 
abundant, cither by a ftronger Fermentation, or otherwife, Refblve 
the fixed ones of the Organical Partsi, whole Root, rots 5 
as in Potato's, So allb Parfneps, and (©me 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 thera ^ as in Satyrion, Rape-Crowfoot, Mon^s-^ 

hood, &c. (a) 

$ 6. But if the Aer-Fejfelsthe greateji Proportion, and elpe-^ 
cially if they are more larger 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, thole are Annual, which have the 
moft Aer-Vejfels. So Endive and Sonchus, which have (tore of 
Aer-Vejfels, are both Annual: whereas Cichory, in which they are few¬ 
er, is a Perennial Root. For hereby a more copious Aer being Tranl^ 
fuled into all the other Parts 5 (/>) they are thus, by degrees, hard- 
ned, and become (ticky 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 
(ame more abundant Aer, fo far volatilizeth the Liquors in the Root^ 

that they are wholly advanced into the Trunks, and (b the Root is 
ftarved. Whence al(b the Aer-Vefiels of the Trunhy, where they are 
numerous, and over proportioned to the Bulk, of the Root, as in Corn', 

they (b far promote the advance of the Sap, as to exhaull the Root, 
fucking it into a Conmmption and Death. 

m 
57. 5J. FROM THE Principles of the Parts, their Contents and 

the (everal ^alities hereof are al(b various y CO Pluid of each 
Organical, Part, being made, chiefly, by Filtration through the fides 
thereof(uch of the Principles in the Sap, being admitted into, and 
tranfmitted through them, as are apteft thereunto. In the like manner, 
as when Oyl and Water, being poured upon a Paper, the Water palfeth 
through, the Oyl flicks: or as the Chyle is (trained through the Coats 

of the Guts, into the ^LaBeal Vejfels: or as Water in Purgations, is 
(trained through the Glands of the (ame Guts, from the Mefente- 
rical. 

58, §. The Principles thexefoxe of the Parenchymojis Fibreshe'm^ 
Jpirituous, acid, and aerial, they will alfo admit the like into them 5 
excluding thole chiefly which are Alkaline and Oleom, CO ^7 
the Conjugation of (uch Principles in the Fibres, the like are capable of 
admittance into their Body : fo the Proportion and Union of the fame 
Principles, regulates the tranfmijfion hereofinto their Concave. Where¬ 
fore, the predominant of the being chiefly next 
fiirituous, and aery, the more aery ones will be tranfmitted. For if 
more of them (hould fix they muft do (b by fimilitude and adhefion t 
But where there are fewer fimilary parts to adhere to, fewer mufl 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 /a? them jVwhich therefore 
muft needs, upon admifRon, pals through into their Concave; where, 
together with fbme other more parts, they .make zn^therial 
Fluid. And becaule fome aqueous or vaporous, parts will (train 
through with them 5 hence it is, that as more and more""of thele enter, 
they by degrees (till thruft out the aery ones 5 which quitting the more 
fucculent Fibres of the Parenchjma^ are forced to betake them(elves 
to the dryer ones, fcil. all thole, whereof the Diametral Portions do 
cqnfift. For the fame reafon the Aery paVts being gradually excluded 
the fucculent Fibres of the Barque they are forced to recede and trans¬ 
migrate into thole of the Pith. And the Fibres of the Pith themlclves 
being filled, aud the Aery parts (lill forced into them 3 they at length 
alfo (train through the Fibres into the Bladders: whenoe it'comes to 
pals, that while the Barque is fucculent^ the Pith is often times filled 
with Aer, 

59. The Lymphadutls being more earthy^ Sdlinous 5 oleous, and (a) P, 2. 
aqueous^ will both admit and copioufly fix the like Principles, as their 5^. 21. 
proper Aliment, The Water being more perfiuent than the reft, will 
therefore (train, with a lighter of them, into their Concave. 
Especially the 0/em parts of thele being rampant, and left apt to fix and 
yi/sie the upon their entrance, than the , 

60. The LaBiferous, appearing to be made, chiefly, by the 
Gonftipation of the Varenchymous Parts all round about their Sides ^ 
thie Liquor conteined in thole Parts, although it may eafily enough 
be transfufed into the Hollow of thele Vefiels 5 yet leems it not, with 
equal facility, to be refunded thence : So that the thinner and more 
aqueous Portion only, pafling off 5 the remainder, is, as it were, an 
Oleous Elixyr, or extraft, in the form of a Milk. . 

61. §. The Fluid Ferment contshned in the Aer-Veffels^ is alfo in 
part, dependent on the Principles of thole Vefids, being in their per¬ 
colation tin&ured therewith. But becaufe the percolation is not made 
through the Body of the Fibres whereof the.Vejfels are compoled, but 
only betwixt them, therefore the tranfient Principles more promilcuol^ 
ly, yet with an over porportion of dryer Particles, pals into the Con- 
caves of thefe Vpfiels, and (b are herein all iramerled in a Body of 
Aer. (b) The Fibres themlelves, in the mean time, as thofe of the, (h) P. i. 
Parenchyma, admitting and containing a more Aery and IFtherial 24. 

Fluid. , i < . 
62. §. FhtContents are varied,- not only by the 'Nature, but alfo 

the Proportion and Situation of the Parts, whereby the (aid Contents 
are with different Facility and Quantity, communicated one to another. 
Hence it is, partly, that a Vine, or that Corn, hath (b little Oyl: fc. 
Becaufe their Aer-Vejfels, in proportion with the other Parts, are fo 
(dreat znd Numerous: in Corn, the Stalk, being allb very hollow, and fb 
becoming as it were, one Great Aer-Fejfel. For the Oily parts of the Sap, 

are fo exceedingly attenuated (c) by the Aery Ferment contained in (^c) P. 2.5^. 
thefe Veffels-., that they are, for the moft part, fo far immerfed in the 25, & 55. 
Spirit, or mixed therewith, as not, by being collefted in any confide- 
rable Body, to be diftinguilhable from it. And the affinity that is be¬ 
twixt Spirits and Oils, efpecially Efiential, is raanifeft : Both are very 
inflammable 5 Both will burn all away The Odors, which we call 
the Spirits of Plants, are lodged in their efential Oyl 5 Both, being 

duly 
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duly Re&ified, will mix as eafily together, as Water and Wine. So 
that, although Oyl^ by the reparation of its earthy and Saline parts, 
which give it its fenfibly oleous Body, may not be lb far attenuated^zs to 
prodhce z Spirit; yet that it may fofarbe attenuated, and fobe mixed 
therewith, as not to be difcerned from it^ as in the forettientioned Plants^ 

will be granted. 
63. Hence it is, that the La&iferouf {landing more remote from 

(a) T'ab. 9. the Aer-FeffeIs, zndthe SficciferousmterTpohngj {a) 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- 
fon, all Roots which are Milky, fc> far as I have oblerved, have an un¬ 
der-proportion of Aer-Vejffels, thefe being either Fewer or Smaller. 

How the 0~ 64. §. FROM what hath been (aid, we may receive fome 
dours of information, likewife, of the Odours, Colours, and Tafies of 
Plants are Plants. And for Odours, I fuppole. That the chief Matter of them, 
made. jg the Aerial Ferment contained in the Aer-Vejfels. Not but that 

the other Parts do alfo yield their fmell 5 but that thefe yield the 
JirongeJi and the beji, and immediately perceptible in frejh,-undryed and 
unbruifed Plants. For the Aer entring into, and palling through the 
Root, and carrying a Tin&ure, from the {everal Organical and Contai¬ 

ned Parts, along with it, and at laft entring alfb the Concaves of the 
Aer-Vejjels ^ it there exills the moft Compounded and Volatile Fluid, 

of all others in the Plant, and fo the fitted matter of Odour : and 
foch an Odour, as anfwers to that of all the Odorous parts of the 

(h) P. 2, plant. (/>J yNheieiote the Organical Parts, hemg well denied of their 
^ .24. * Contents, fmell not at all 5 Becaufe the Pr/w/jp/ej-hereof are, as hath 

been faid, fo far fixed and concentred together. Hence alfo the Contained 
Parts themlelves, or any other Bodies, as their Principles are any way 
more fixed, they are lets Odorous : So is Rofin, Ids than Turpentine, 

and Pitch, thanT^ir^ and many the folf fame Bodies, when they are 
coagulated, left than when they are melted. So alfo Musk,, which is 
not fo liquid as Civet, is not fo ftrong 5 nor Ambergreece, as Musk, : 

For although it hath a more excellent fmell, than Musk, hath, yet 
yieldeth it not fo eafily 5 fince it is a more fixed Body, and requireth 
fome ^r^tobe opened. Hence alfo the Leaves of many Plants lole 
their Odour u^on rubbing: Becaufe the Aer-Vefiels being thereby bro¬ 
ken, all their contained odorous Fluid vaniftieth at once : which be¬ 
fore, was only drained gradually through the Skin. Yet the fixed 

Parts themfelves, upon drying, are fo far altered by the Sun znd Aer, 

as to become refoluble, and volatile, and thence odorous. 

How their ^5* §• SO ALSO of their As whence the of the 
Colours. Skins are varied,. For divers of the Sap-Vejjels, together with the 

Parenchymous Parts fucceffively falling off from the Barque into the 
(c) P.UC.2. Skin (c') by their proximity to the Earth and Aer, their Sulphureous or 
5^. 2, 4. Oleous Principle is more or lels refolved, and fo produceth divers Co¬ 

lours. So thole Roots which turn purple any where within, have 
ufually a blacker Skin 5 the one of thofe two Colours being, by a refo- 
lution and corruption of parts, eafily convertible into the other, as 
m Cumfry, Thijile, &c. So the M/74 of Scortoncra, contained in 
the Vefiels of the Barque^ upon drying, turneth into a brovon Co- 

* lour: 
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hnr: Wherefore the in which there are divers of thofc VeJ^ 
fils^ is of the fame. So both the Milk^ and Skjn of Lovage is of a 
brownifti yellorv. But Parfuep hath a clearer Sap in all its Fejfels, and 
a whiter Skjn- So Potato’s, being cut traverle, after fomc time out of 
ground, have divers red fpecks up and down where the Vejfels ftand, 
and their ^ accordingly red. 

66. The reafon, I fay of thefe Colours, h the refolution dr re- 
feration 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 Farts, which were before concentred, are now more 
or lefs rampant, dilcovering themfelves in divers Colours, according as 
they are diverfly mixed with the other Principles. Hence thele Co¬ 
lours are oblervable, according to the nature of the Parts wherein 
they are, or whereunto they are adjacent : So where the Lymphedu&s 
doe run, there is a Red, " ‘ ’ ’ ‘ 
OKS Principles being, as is 
in the Bark^ of Peony, t 
feen. But the Parenchymous Parts, where more remote from the faid 
Vejfels, they are uflially White, or but Tellow : the Sulphureous Prin¬ 
ciple of thefe Parts, being, as hath been faid, but fparing. (/>) The p. 2. 
fame is (een in thofe Roots which fhew both Red and Tellow : thofe 20. 

Parts, principally, v/here the Succiferous Vejfels mn, being Reds, but 
thofe Parts, where only the Aer-Vejfels are mixed with the Partnehy- 
mous, being Tellow 5 as in Patience. So likewife the pithy part of a 
Carrot, where the Aer-Vefjels 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 Reddifj in their infe- 
riour, as Avens, Strawberry, &c. Becaufe thofe lower parts, having 
lain longer (c) under ground (thele being defending Roots') their fej t* 
Principles are, thereby, fomewhat more refohed, and fo the Oleous, ramp 5^. i3‘ 
and fpread all over the reft in that Colour. 

6-j. hnd that xdit Refolution Sulphureous and oibQT Prin¬ 
ciples is partly effeded by the Aer, appears. In that, where the Aer 
hath a free acceft to the Succiferous Vejfels, the Colours are there, 
chiefly produced, or are more confpicuous. So in Potato’s, where 
the Succiferous Vejfels are either next to the external Aer, as in the 
Skin ^ or contiguous with the Aer-VeJJels, as in the Rang within the 
Barque 5 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 oC Come Plants, as Bloodwort, Wood-Sorrel, Radi fly, Jacea, 
Bcc. 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. AND LASTLY , of their Tafis. Moft Roots which are How theit 

acres or bitting, have a very copious Parenchyma in proportion with Lafles. 
the Succiferous Vejfels, as of Arum, Dragon, and others: Becaufe the 
Saline and other Principles are not fo much hot, by any fufficient 
quantity of Sulphureous, from thofe Vejfels, in which the Sulphur, ^ 
as is faid, is more abundant 5 (a) but rendred rather pungent, 

fome 

or lome other Sulphureous Lotour 3 the (Jle- 

faid, (a) more copious in thefe Vejfels-., as(^^ 
he inward parts of Potato’s, &c. may be^*^** 

1 
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fome Spirit and Aer. But divers Vmbelliferotu Raots, efpecially which 
abound with La&iferons Fefeis, are hot 5 as Fenil, Lovage, Angelica^ 

&c. Yet is it not their Oyl 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 thefe Plants 5 wherein, as the Ojl is moft copi¬ 
ous 5 So being held to a Candle till they burn , conftantly fpit 5 
which cometh to pafs, 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 thofe of Cumine, which, though fulfom, yet 
are not fo hot, fpit lefs 5 Fenil and Dill, which are hotter, more 5 
there being a greater quantity of volatile Salt contained herein. 
Hence all Effential Oyls are hot, the Spirit and volatile Salt, being in¬ 
corporated herewith. And fome of them will fsoot, and cryftallize as 
Salts do, as that of Anife 5 which argues a mixture of a confiderable 
quantity of volatile Salt. As alfo doth the Nature of thele Oyls, in 
being amicable to the Stomach, Carminative, and fometimes Anodyne 5 
fcil. as they kill fome fetid, or corrojive Acid : for volatile Salts them- 
folves will have the like operation in fome cafos as thefo Oyls. 

69. Many La&iferous Roots, as Taraxacum and others of that 
kind, are not fo much hot, as bitter. For although by the La&ife- 

rous Veffels they are very Oyly 5 yet thole V?jfels being pofitcd in Rings, 

and not in Rays, and having no Diametral Portions running through 
their Barque to the Aer-Vejfels 5 the Acido-Aerial Parts do hereby, al¬ 
though not mortifie, yet fo far refrald the faline, lightly binding up 

the Oleous therewith, as to produce a bitter Tafte. So, many fioeet 

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 Jbeetifi Tajle, as both the Smet, and Common Chervil 5 both the 
Garden, and roild Carrot 5 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 5 and both being moderate, they are not therefore hot, 

as in fome other Umbelliferous Roots'., but by the predominion of the 
other Principles, made mild. Hence it is, that Sugar it felf is fmet, 

fcil. becaufe it is an Oleous Salt'., as is manifeft, from its being highly 
inflammable 5 its eafie diffolution by a moderate. Fire, without the ad¬ 
dition of Water 5 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 Dijiillation or Deco&ion 

yeildeth only an acid 5 being turned into Mault, becomes Jweet. Be- 
cxjiCe,he:mg fieeped, couched, and {6fermented,the oleous parts are thereby 
unlocked, and becoming rampant, over the other Principles, altogether 
produce that Tafte. And the Bile it felf, which, next to Water and Earth, 

- confifteth moft of oily parts, and of many both faline and acid is a bi’t- 

ter-fmet. Wherein, as fome of the Saline and Acid parts, fmoothed by 
the Oleous, produce a Street: So, fome of the Oleous, impregnated with 
the Saline, and the Acid, doe hereby produce a Bitter. 
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MICROSCOPE 

PART I. 

C H A. P. t 

The Vefcriptions of feveral Trunks, as they appear to the 
bare Eye. 

i 0 the end we may clearly underftand, wKat the 
Trunks y Stalk,, or Branch of a Tlant, is 5 I (hall 
by thefe Figures here before us, Delcribe the 
(everal Parts, whereof it is compounded# 

I. 5^. And for examples fake, I fhall in the 
firft place, Defcribe the Trunks of fome Plants, 
as being cut tranverfly, and accurately obierv’d, 
they appear to the naked Eye. And fbme 

_ others, as by the length. Which having done, 
I (hall next proceed to a more particular Defcription of divers other 
Trunks and Branches as they appear through a good Microfeope. In 
both (hewing, not only what their feveral Parts are, as geneplly be¬ 
longing to a Branch 5 but alfo, by a Comparative Profped, in what 
refpefts they are fpecifically diliinguilhed one from another,.in the Ic- 
veral Sorts of Branches. 
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2* 5J. I SHALL begin where the Work of Nature appears Ie(s 
Diverfify’d.* as m the Stal^ o(Maze or hdian Wheat. In which, al¬ 
though there are the lame Parenchymous and Ligtious Parts., as in all 

Tith* 18. other plantsyet is there neither nor Pith:, the t^ejjels being 
difperled and mixed with the Parenchyma., from the Circumference to 
the Centre of the Stalk,: Saving, that in and next the Sk^n., there 
leems to he no Aer-Vefels. Every where el le, they runup, like fine 
Threds, through the length of the Stalls: Each Thred being alfo fur- 
rounded with Sap Vejfels 3 which in a Slice cut tranlverfly, appear in 
very Imall and dark colour'd Rings. The like ftrufture may alfo be 
feen in the Sugar-Cane, and fome other Plants. 

3. §. LET the next Trunks be that of Taraxacum, or Dandelion. In 
a Jlice whereof, being cut tranfverfly, is leen next the sk^n, firff, a 

Tab. 18. liraple, white, and clofe Parenchyma or Barque-., made up of Veficles^ 

but filch as are exceeding Imall, and hardly vifible without a Glafs. 

4. §. Within This, ftand Milk-Vejfels in feven or eight diftindi Co- 

lums, 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. 

5. §. Next within Thefe, Hand the Aer-Vejffels. Which are like- 
wile divided, by the faid Diametral Portions, into divers Arched 

Lines. Thefze of thefe Vejjels, as well as their number, is Imall. 
6. Within Thele, ftands theconfifting of very fmall Ve- 

ficles or Bladders, as the Barque. 'Tis very Imall, the Diameter here¬ 
of, being Icarce 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 5^4/4, we may take that of Borage^ where¬ 
in there is fome further Variety. For in a fiice hereof^ cut tranfverfly, 
there appears, firft a Tough, yet Thin and Tranfparent Ski^. With¬ 
in this Skjn,and Continuous therewith, there is alfo a Thin Ring of Sap- 

Tab. 18. Pejfels : which, without being crulhed 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 Imall Veficles or Bladders. Upon 
the inner Verge of this Parenchyma, ftandeth another Ring of Sap-Vefiels; 
which alfo yield a Lympha , 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-Vefiels, on the inner Verge of 
Barque , ftand the Aer-Vejfels on the outer Verge of the Pith. Not in a 
Ring 5 but in feveral Parcels 5 fome Parcels or Conjugations^m the figure 
o^^httle Specksothers, in little Arched Lines, almoft like an V 
fonant. And being viewed in a good Glafs, there appears to be within 
the com pals of every larger Specks or Parcel, about 20 or 30 Aer- 

Vefiels and within the finalleft, about 8 or 10. 
10. The Pith, in a well grown Stalk^of this Plant-., is always 

hoUorv. But originally, it is entire. It is likewile wholly made up 
of a great number of Veficles: of which, through a Glafs, fome appear 
Pentangular, others Sexangular, and Septangular. Moft of them are 
larger than thofe of the Barque, fo as to be plainly vifible to a naked 
Eye. 

H. §. A FOURTH Trunks , (hall be that of Colevoort, which 
leems likewile, to have at leaft, two Sorts of Lymphs du&s. For be¬ 
ing cut tranlverfly, as the former, we mayoblerve, next the Skiu, a 

very 
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very dole Parenchyma^ of a darkifh Green. Wherewith are mixed 
fbme kw Sap FeJ/els^ which give it that . — ^   ^ ---- --- . ^ ' 

12. jj. Within This, ftands a fcalloped Parcnchymous Ring^ or a 
Ring of many (hort and flender white Arches. Which all round about Tab. i8 
the Barque, meeting together, run in fo many white Diametral Porti¬ 
ons, or extream fmall Rays, into the Pith. _ ^ ^ 

13. §. Betwixt thcle white Rays, and next of all to the (Sid white 
Arches, Oi?iX\^ as many fmall Parcels oi Sap-Veffels, like fo many little 
Half-Ovals. Within each of which, is included a white Parenchyma. 

’ 14. On the inner Verge of the Barque, (fands another Sort of 
Sap-Fejfels, in one (lender and entire Ring. And (b far goes the 
Barque. 

15. §. Next within this Ring (land the Aer-Veffels, in (everal Parr 

cels, diametrically oppofite to the faid white Parcnchymous Parcels next 
without the Sap-Ring. 

16. Laft of all, and more within the Pith, ftand the fame kind 
of Sap-Veffels, as tho(e of the Half-Ovals, Both thefe, by (mall lines^ 
run one into another 5 thus, on both (ides, hemming in the Aer-Vejfels, 

and (b making altogether, fo many little Pyramids. 
17. 5^. L E T a Fifth be that of Holyoake. In Which, the Curio- 

(ity of Nature, is ftill more copious: prefenting us, as it is feems, with 
Three forts of Lymphicdu&s 5 Of which, two yield iThin^ the Third, 
a Thicli Lympha. For being cut, as before, next to the S^n, (lands the 
Barque 5 fomewhat dole, and, in proportion. Thick. 

18. Towards the inner Verge hereof, ftand one fort of Sap-Veffels, 

, poftur’d in ihprt Rays. The(e V^effels yield a Mucilage. And on the 
inner ^r^eof .thc Barque, (lands a Thin Ring of other Sap-Veffels:^ . , 
which yield a thinner Liquor. Tab. i2. 

19. 5(.' Next within the Barque (land the Aer-Ve0ls, poftur’d like- 
wile in (hort Rays^ diametrically oppofite to tho(e in the Barque. In 
every Ray, there are about twelve or fixteen Veffls. 

20. Laftly^ and more within th^Pith, there ftand other 
Veffels, all in very Thin or Slender Arched-Lines 5 thus hemming in the 
ral Parcels of Aer-Veffels. . 

11. i. F O R a Sixth, I will take that of Wild Cucumer: Where¬ 
in is alfo found a Mucilaginous Lympha. For firft of all, next to the 
skin, there is a Ring of Sap-Vefjds. Which Ring is alfo radiated, the 
Rays, allpoynting towards, and mod of them terminating on, the 

^h,in. ^ ■ Tab 18 
22. §. Next of all, there is a thick, and fimple 

On the inner Verge whereof^ there are other sap-Veffels (landing in 
Parcels, alfo in a Ring. ^ So far goes the Barque. 

23. 5^. Next within, ftand Aer-Veffels, in as many Parcels, con¬ 
tiguous to tho(e of the Sap-Veffels aforefaid. To which likewife are 
adjoyned as many more Parcels of Sap-Veffels within the Pith, oppofite 
to the (aid Sap-Veffels within the' Barque. 

24. FOR a Seventh, we may, choofe that of Scortonera. In 
which, the Veffels are both Lymph£du£ls, and Lactiferous. All of them, 
with the Aer-Veffels, in a radiated pofture. For firft next the outer „ 
Edg of tht Barque, (land the Lactiferous, in little Specks. Next to Tab'. i8« 
the(e, on the inner Edg of the ftand the Lympk£dHCts, in the 
fame form. 

U 
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Tab. 18. 

Tab. 18 

Tab. l8 

Tab. I 

2 <5. 55. Hereunto sdjaccntj on the outer Edg of the Fithj (tandthe 
Aer-VeJJels, fomein^pe^-f, and fpme in extream Ihort Urnshardly 
diftinguiftied., without a very nice Infpedion. 

26. %. Within Thefe, are placed other Lymfhadu&s, oppofite to 
thofe'in the Barque. And within thefe Lympkadui^s, ftill in the fame 
radiated Line, run more of the Mtlk-Vepls. 

27. AN EIGHTH, may be that of Furdockh Wherein firft, 
there*are a Sort of Lymph^eduBs., which ftand in Arched Parcels., round 

therr«»A.j adjacent to the -jj, r r p r 
28. 5^. Within thefe, about the middle of the Barque, run ths 

MilkVejels, in the form of fmall round Speckyr 
29 5^. Next to thefe on the inner Edg of the Barque are placed 

other Lymphtedu&s. Which, together with more of the fame in the 
Pith and the Aer-Vejfels betwixt them, ftand all in Radiated Lines, of 
feveral Lengths, and all (harpning towards the Centre. ^ 

20 LET the Ninth, be that of bndrve : In which there is al- 
fo much curious Work. Next to the Skin, there is, firft, a thick and 
fimple Parenchyma. Then there is a kind oWndulated Ring of Mill^ 

Veffels Within which ftand a Sort of LymphaduSs, in feveral Parcels'., 

Tome in Arched Half-Ovals ^ others, in ftiort ftender Rays. BetWtxt 
thefe Parcels, many of the MilkcVejJels likewife ftand. 

21. §. Next there is an undulated Ring of other Lymph£dif&s, par¬ 
ting as in Tno^Trunks, betwixt the Barque and the Pith. Within which, 
are the Aer-Veffels. And within Thefe, more Sap-Vejfels. Both of them, 
in fmall Specky, anfwerable, or oppofite to the in the 

32. §. I SHALL give alfo one or two Examples o^Trees, or Ar- 

' borefeent Plants 5 t\teVine and Common Sumach. In a Slice of the for¬ 
mer cut tranfverfty, next the skyn, there is a Thin Barque. In the in¬ 
ner part whereof, adjacent to the Wood, ftand the Lymph£dHSs\rx fe¬ 
veral Half Oval Parcels, oppofite to fo many Radiated Pieces of the 

Wood. ..... 1 T^. 1 
22. The Ifis divided into the faid Pieces, by as many P^- 

renchymous K^y'x,inferted from the Barque, and fo continuous there- 

v^* th 
24. 5J. Within thefe Radiated Pieces o^Wood, ftand the Ar-r^ 

/e/x rtbelargeft of which, efpecially if held up againft the light, are 

plainly vifible to the bare Eye. , o j l r>. r • r 
25. Within the hollow of the Wood, ftands the Pith 5 in the 

young Growths always large. In the utraoft Verge whereof, adjacent 
to the Wood, ftand a few more Sap-Vejfels of the fame Sort with thofe 

in the Barque. . » . - 
26. 5^. IN A like Slice of Common Sumach, contiguous to the hairy 

S4/77,' there is a Ring of Lymph£dubfs. Next to this a Simple Paren¬ 
chyma. Then feveral Arched Parcels of lymph£ducPs. Within thefe, a 
Bdng of Milk Veffels. And then a Ring of other Lymph£du^s. Thus 

^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-Vejfels, very much fmaller than in 

the Vine. 

38-s'- 
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58. 5^. The hollow of the Wood is filled up with the Pith. In 
the Circumference of which, ftands a Ring of Lymph£dBui\ of the 
fame fort with thofe next to the Wood without. 

29. All the Parts of thele Trunks^ may, as I have now de- 
fcribed them,be obferved without a Microfcope : excepting the Bladders 

and number of Aer-Fejffels. Yet Three things are hereunto neceflary 5 
viz. a good Eye, a clear Light, and a Rafor, or very keen Kmfe, 

wherewith to cut them with a fmooth furface, and fo, as not 10 Diflo- 
w^W ^ ^ # 

40 UPON InfpcBion alfo by the length, there are fome parti¬ 
culars common, more or lefs, \.omo^ Plants, yet better obfcrvable in 
fome ’than in others. As firft, the Reticulation of the Feffils, (formerly 
deferibed ) not only in the Wood, but in the Barque: which is evident , 
in a young Branch oiCorin, upon the very Surface thereof, when fome * 
of the Feffels begin to be caft off into the Skin- And fo, by dripping 
off the upon the Suffice of the Wood. . „ , 

41. §. In cutting bv the length, as well as tranfvcrlly, the young 
Fibres which grow within the Wood in the Edg of the Pith, are alfo 
feen a’s likewife the manner of the Derivation of the Parts of the Bud 

from the Branch or Stalk h as in Sonchus. There are alfo many Va- 
rieties in the Pith, fuch as thofe hereafter mentioned [a) which fall un- 
der obfervation only in cutting by the length. 

CHAP. II. 

Of the Barque, ds it appears through a good Microfcope. 

NOW proceed to a more particular Defeription of 
leveral Trunks and Branches, as they appear through 
good Glajfes. 

I. §. Now the Trunk., or Branch of every Tree, 
hath Three General Parts to be deferibed , fc. the 
Barque, the Wood, and the Pith. That likewife of 

_ - every Herbaceous Plant, hath either the lame Three 
Parts 5 or elfe Three Parts Analogous 5 fc. the Cortical, the Lignous, 

and the Pithy Parts. n t- 
The Barque confifteth of two Parts, fc. the outmoft or Sfyn, 2. 

and the Main Body. The skjn is generally compofed, in part, of very 
fmall Feftcles or Bladders, clufter’d together. That is, originally it is 
lb 5 but as the Plant ^rows, the Skin dries, and the laid Bladders, do 
Very much (brink up and difappear, 

3. Amongft thefe Bladders of the there are ufually inter- 
mixed a fort of Lignous Fibres, or VeJJels, which run through the length Lab, 20i 

of the skin 5 as in Mallow, Nettle,Bor age, Thifile,^nd moft Herbs. Which 
is argued not only from the Toughnels of the skin by means of the laid 
Fcffels ; but in fome Plants,mzy be plainly leen, as in Teajle. In whichi 
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the (everal Fibres^ which run by the length of the , are alfo con- 
joy ned by other fmaller ones, which ftand tranfverlly. 

4. Whether they Sire Aer-Fejffels, or Sap-Veffeh, is dubious. For, 
on the one hand, becaule they emit no Sap, or bleed not,and alfo ftand 
adjacent to the Ar 5 ’tis probable that they are Aer-VeJJels. On the 
other hand, they may be Sap-Fejfelsnotwithftanding 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-Vejfels, as certainly as any others 

(^a') B. '2. wfhich bleed, (a) 

P. I. c, 3. 5. The of the is (bmetimes vifibly porous. But no 
5^. 22. where more, than in the better fort of walking Canes ^ where the 

Pores are fo big, as to be vifible even to the naked Eye; like to thofo. 
Tab 20 ''^hich are obftrvable 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, {c:. Parenchyma, and VeJJels. The Parenchyma is made up of an 
innumerable company of fmall Bladders clufter’d together. Differing 

Tab. '12.& in nothing from thofe aforefaid in the Skin'^ iaving, that they are much 
Sequent, larger 5 and generally rounder. 

7. §. 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 ftiew’d ) is ufually, more or left, difpofed into Diametral 

Tab.y,^,^. running through the Barque, after the fame manner, as do the 
’ the Hour-Lines through the Margin of the Dial-plate of a Clock, or 

Watch: as in Marf^-Mallow, Lovage, Melilot, and others. Whereas 
here in the Barque of the Trunk. 0 *^he (aid Parenchyma is rarely thus 
difpofed into Dimetral Rays: Nor when it is, are thofe Rays continued 
to the Circumference of the Barque 5 as in the Barque of the Root they 

rj. . frequently are. So in Rhus or Sumach, although part of the Paren- 
a .31,34, jjg dilpos’d into Diametral Rays : yet are thofe Rays extended 

not half way through the Barque. So alfo in Fig-tree, Worm-wood, 
Thifile, and others. What is further obfervable in the Texture of the 
Parenchyma, I fhall fhew in the defeription of the Pith. 

8. §. THE FeJ/els of the Barque, are, as I fhall alfo fhew, diver- 
fifyed many ways. But there are fome Things, wherein, in all Sorts 
of plants, they agree. Firfi, in ftanding, moft numeroufly, in or near, 
the inner Margin of the Barque. Secondly, in being always, and only 
Sap-Vefiels. I have viewed fo many, that at leaft, I can fecurely affirm 
thus much, That if there be any 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 fhewed in the Anatomy of Roots. 

9. §. THE Properties, whereby the faid Vejfels of the Barque are 
fpecificated and diftinguithed one from another, both in the fame 
Plant, and in the feveral Species of Plants, are very many. Which 
Properties, are not Accidental, but fuch as fhew the Conftant and 
Univerfal Defign of Nature. All which fhall be demonftrated by the 
Defeription of feveral garters of the Slices, of fo many Kirfds of 

' Branches 

Tab. 22. 
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Branches, cut Tranlvcrfly: and by the (everal Figures reprefent 
them. 

10. §. FIRST then, for Eleven firft garters, of 
the Barque are only of Two Kinds. And thefe, in the firft Eight, feem ^ * 
to hs Roriferous (defcribed alfo in the Anatomy of Roots') (a) and ^ 
thofe which are'common to moft, if not to all Plants, fc. the Lympha- j 
du&s. Yet in all the Eight, they are, inrefpeft both of their PrQpor- ‘ 
tion, and Pofition, very different. So in Hazel and AJh they are but 
few. In Hol/y and Barberry more. In Apple, Pear, Plum, Elm, ftill 
more numerous. And of thole three Fruits, in an Apple, or Plum, 
more than in a Pear. 

11. Again, as their Proportion, fo like wife their is di¬ 
vers. For in Holly, the Lymph£du^s or inner Vejfels next to the Wood, 

ftand in Rays. 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. 
berry, they ftand likcwife in Parcels, but they are fo many Half-Ovals, 
The utmoft Vejfels or Roriferous of all Three, make a 

12. jJ. Again, \n Apple, Pear, ^nd Plum, the Lymph^eduCls are Ra¬ 
diated. The Roriferous are neither Radiated, nor make an entire Ring 3 ^ 
but ftand in Pcripherial Parcels. Much after the fame manner, they 33/ 
alfo ftand in Elm. In AJIj, the Fcjfels make Two Rings 3 but neither 29. 
of them Radiated: the inmoft Ring or LymphaduBs, confifting of Ar¬ 
ched Parcels, and the utmoft or Roriferous Vejfels, of Round ones. 
And whereas in all the foregoing, the Lymph^duSs are ftill contiguous 
to the Wood 3 and the Roriferous more or lefs, diftant from the Sl^nz 
here, on the contrary, the former are diftant from the Wood, and the 
latter contiguous to the skif^. 

13. And that thefe Vejfels in each Barque of the faid Eight Bran- 
ches,^re of TwO diftinO: Kinds,feems evident,as from fome other reafons, 
fofrom hence 5 In that their Portions sire altogether Heterogeneous: 
Yet in both Conftant, Regular and Uniform. I lay, there feems to be 
no Reafon, why the felf fame Kind or Species of Vejfels, fhould have 
a different, yea a contrary Poftion in one and the fame Plant and that 
Contrariety, not Accidental, but Regular and Conjiant. 

14. FOR the Three next garters fc. the Ninth, Tenth and ^ , _ 
Eleventh,the Vejfels of the Barque are alfo different in Number, Poftion, ' f * 
Size and Kind. In Pi»e, which is the Eleventh, they are fewer. In 3 ^ ^ » 
Walnut the Ninth, more. In Fig, the Tenth, moft numerous. 

15. jj. So for their Poftion. In Pine, the inmoft make a Radiated 
Ring. The utmoft ftand Sfragling up and down, without any certain 
order. In WaUnut the inmoft make alfo a Radiated Ring 3 The ut¬ 
moft make a Double Ringj 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 arc alfo different in Kind. Thofe, I think, 
of the two former, WaUnut and Fig, are thus different: thole certain¬ 
ly, of the Fig, are fo 5 being Zymph^edulls and La&eals. The Lymph£- 
du&s make the inmoft Radiated Ring. The outmoft which make the 
other Rings in Arched Parcels, are the FaBifers. 

17. §. That they are diftinft 2C/Wx oi Vejfels, is evident for two 
Reafons. Firft, from their Poftion in the Barque 3 which is altoge¬ 

ther 
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ther different, as hath been faid. Secondly^ from the moft apparent 
Diverfity of the Liquors or Saps, which they contain, and which, upon 
cutting the Brauch tranfverlly, do diftinftly Bleed from them* Which 
is one way,whereby we do diftinguifli the t^ejfels of Animals themfelves. 
As in the Liver, it were hard to fay, which is a Blood-Vejfel, and which 
is a Bik-Vejjel, where they are very fmall, if it were not for the 

of them both. 
18. 5^. Thofe \ntht Barque Pine, are like wife of Two Kinds. 

The inmoft are Lymph(edu&s, as in the two former. The utmoft are 
not MilkrVeJfels, but Gum-Vejfels, or Rejiniferons 5 which ftand ftrag- 
Hng, and fingly, about the midleof the Barque. Out of thefe 
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 P option, 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 fb wide a bore, as to be apparent to the naked Eye: 
and, through a good Glafs, above i** of an Inch in Diametre. 
Whereas thsit Lymph£du&s, can hardly bedifcoveredby the beft 
Mierojcope. 

20. ThQdm&THrpentine VeJ/els o£Pine, are likewife remarka¬ 
bly bigger, not only than the LymphaduHs, but many times, than the 
MilkzLepels themfelves: as thofe of the Fig, which, in comparifbn, are 
exceeding (mail 5 every Arch, not being a fwgle Vejjel, but a Parcel or 
Clujier of Vejfels 3 Whereas one fingle Gum-Vejfel in Pine, is fbmetimes 
as big as two whole Arched Clufiers, that is, as fome Scores of the Milt^ 
Vejfels in a Fig-tree. And the faid Gum-Pefjels of Pine, being compared 
with the Lymph£duSs of the fame Tree, one Gum-Teffel, by a mode¬ 
rate eftimate, may be reckoned three ox Jour hundred times wider than 
a Lymph£duB. The like prodigious difference may be obferved in the 
Size of the fever al Kinds of Fejfels of many other Plants. 

21. THE Three next garters of Branches, are of Oak_, Com¬ 
mon Sumach, and Common Wormwood. In the Barque-Ve^els whereof^ 
there is oblervable fome farther Variety. For in all or in moft of the 
above named, there are only Two Kinds of Veffels in tht Barque, But 
in Each of theft, there are, at leaft. Three Kinds. 

22. p. And firft, in that of Oak^ there are Lymph£du&s, Porife¬ 
rous, and a Sort of Refiniferous. The inmoft or Lymphedu&s, make a 
Radiated Ring, contiguous to the Wood. The utmoft or the Porife¬ 
rous make ahb a Ring, but not Radiated. Thoft which are a Ibrt of 
Ro^n-Vejjels, ftand in Round Parcels 5 the greater Parcels betwixt the 
Two Rings of Poriferous and Lymph£du&s 3 and the leffer, betwixt 
.the Poriferous and the Shin. 

23. p. That thefe laft are different Veffels from both the other,ftems 
evident, from the difference of their Pojition, as afbreftid. And that 
they are a fort. of Refiniferous, is argued from hence 3 In that, not 
only Gal/s are very full of Rofn, but that the Barque of Oak^ it ftlf is 
alfb fbmewhat Ref nous. For the conveyance of whoft Ref nous parts, it 
is moft unlikely that any other F'efels ftiould fubftrve, but a peculiar 
Kind 3 which may therefore be properly called Refniferous. 

24. §. The next is a Branch of Common Sumach. In the Barque 
whereof^ there are likewift Three Kinds of Vejfels. Firft of all, there 
is a thick Radiated Ring of Lymph£du&s 3 ftanding on the inner Mar- 
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gin of the Barque^ contiguous with the Wood. Thefe rejjels exhibit 
their Lympha very apparently. A fecond kind of Vejfels., (c. Roriferous^ 
are fituate towards the outer Margin of the Barque., and are compoled 
into diftind Arched Parcels., all ftanding in a Ring. 

25. Betwixt thele Two ATzW/ (land the MilkVeJfels, Every 
fingle Milkf^ejfel being empaled or hemmed in with an Arch of Rorife- 
roHs. The MilkVejJels are extraordinary large, almoft as the Gum- 
Veffelso^Vine-.^ fo as diftindly to be obferved without n Microfiope^ 
after they are evacuated of their Mill^ 5 and without difficulty will 
admit a Virginal Wyer ^ being two or three hundred times as big as a 
Lymphsdua. Befides thefe Three forts of Veffels, there is alfo a Ring, 
adjacent to the Sl^in ^ which feems to be another fort of Roriferous. 

16. 5^. The Laft, is a Branch of Common Wormwood'. In the 
Barque whereof, there are likewile Three of Ve^els.^ Firft of 
all, there is a thin Radiated Ring oiLymph£duBs, contiguous with the 
Wlod 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 inlerted into the Pith, 

27. §. A Second Sort of VeJIels, which feem to be Roriferous, are ' 
fituate about the middle of the Barque: and are compofed into Arched 
Parcels, which like wife ft and all even in a Ring. 

28. 5J. Beyond ihdQ Arches, and towards the outer Margin ot the 
Barque, ftand a Third Sort of Vejffels. Different from the MiikcVef 
fels in Sumach, both as to their Situation, Size and Content. For in 
Sumach,the Milk^effels ftand within the Arched LymphaduSls : whereas 
theR'm Wormwood, ftand without them. Likewife, being the Veffels 
of an Herb, they are far lefs 5 ft- about the compafs or width of a fmall 
Wheat-Straw. ThCw Content, is not a Milk, but a liquid, moft Oleom 
and vifeid Gum. Or which, for its pleafant Flavour may be called an 
Aromatick Balfom. For it perfeftly giveth whatever is in the Smell 
and Tade of Wormwood : being the Bfnce of the whole Plant, which 
nature treafureth up in thefe Veffels. So that they are, in all refpeds, 
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 AromaticaTBalfom j 2iS Angelica, Helenium and othevs the Vefels 

being fo very large, that they may be eafily traced with a knife, in cut¬ 

ting by the length of a Branch or Saltk c rr r 
29. Whether in fome Plants, there are not more Sorts ot VeJ- 

fels in the Barque, than have been now mentioned, I cannot fay: 
Though we have not much reafon to doubt of it. Becaufe we fee, 
there is fo great variety in the Vifeera of Animals. For what the 
Vifeera are in Animals, the Veffels themfelves are in Plants, 

20. CONCERNING the Form ^.ndTeycture of the Lymph£dutts, 
there" are fome things, which though they ^/e beft obferved in the 
Wood, yet in regard 1 am now defcribing the faid VeJJels, I lhall here 
therefore add. I have already faid, and ftiewed, in the former Bookp, 
That the Lignous and Towy Parts of all Plants, are Tubulary. And 
that the Lympha is conveyed, by the length of a Plant, through an in¬ 

numerable company of fmall Tubes or Vipes, n c 
21 ^ The gHtefiion may be yet further put; If the Totoy Parts ofe 

the Barque are made of Tubes, What are thefe Tubes themfelves made 
UD of > / anfwer. That thefe Tubes or Lymphadu&s, are not only 

^ ^ ^ . themfelves 
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themfelves Organical 5 but their very Sides alfo, (eenj to be compofed 
of other Tarts^ which are Orgamca\ fc. of Lignons or Towy Fibres. 

Which Fibres, ftanding clofe or contiguous in a round Figure^ they 
make one Tnbnlary Body, which’ I call the Lymph^dnB of a Plant. And 
it is probable, That thefe Fibres themlelves, are alfo Tubulary. That 
is, that a Lymphadubf, is? a (mall Tube, made up or compoled of 
other, yet much fmaller Tubes, (et round together in a Cylmdricl^ Fi^ 

gure. As if we (hould imagine a company of Straws, which are fo 
many (mall Pipes, to be joyned and fet round together, fo as to make 
another greater Pipe, anfwerable to a hol/ow Cam, The Cane, I (ay, 
is as the l^mphddnS 5 and the Straws are as the Fibres whereof it is 
compofed. By which alfo appears, the admirable fraallnefs of thele 
Fibres. For there are fome tymphadu&s, which may be reckoned fifty 
times (mailer than a Horfe-Hair. Allowing therefore but Twenty of 
the aforeiaid Fibres to make a Thred (b big as one Lymph^duG 5 then 
one of the (aid Fibres, mu(t be a Thoufand times fmaller than a Horje^ 

Hair. That the(e Fibres, whereof the Lymph£dH&s are made, are 
themlelves made up of other Fibres, is not altogether improbable. 

52. §. The(ealthough parallel^ 2ltq they notcoalefcent, 
but only contiguous 5 being contained together in a Tubulary Figpire, 

by the Weftage of the Cortical Fibres, as in Chapter the Fourth will 
better beunderftood. 

33. §. The firfl: notice I took of the Compofition and texture oC 
thele Vejfels, fo far as the befl: Glajfes yet known, will admit 5 was in 
a very white and clear piece of Afi-wood torn, with fome care, by the'^ 
length of the Tree, and objected to a proper Light. They (eera alfo 
fometiraes 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 Lymphadu&s always ftand; we may reafonably 
fuppole the (ame Ly/nphadulfs to have the like Conformation in the 
Barque, as in the tVood. 

34. y. And I am the rather induced to believe, that I am not mi(^ 
taken in this Delcription, upon thefe two Confiderations. Firjl, that 
herein the Analogy betwixt the Fejfels of an Animal and a Plant, is the 
more clear and proper. For as the Sanguineous Fejfels in an Animal 

arc compoled of a number of Fibres, fet round, in a tubulary Figure, 

together ; (b are thele LymphaduSs of a Plant. Secondly, in that here¬ 
in, there is a more genuine refpondence betwixt thefe, and the other 
Ve£eh of a Plant it (elf 5 fc, the Aer-Vejfels 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£du^s fhould be made up of Fibres, fince 
the Aer-Fejfels are eviden tly fo made. Only with this difference, that 
whereas in the Aer-Vejfels, the Fibres are poftured or continued Spi¬ 
rally i here, in the LymphaduBs, they ftand and are continued only 
in Jiraight Lines. 

35. §i THE STRUCTURE of the La&iferous and Gum-Vejfels,which 
have a very ample Bore, is more apparent. And, by the beft Glajfes 

I have yetufed, they feem to be made, chiefly, by‘'the Conftipation 
of the Bladders of the Barque. Thatis to fay, That they are fo many 

Chanels, 
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Chamls^ not made or bounded by any walls or fides proper to them- 
felves, as a^«/7thrufl: into a Cor!^^ and as the Aer-VeJJels are in the 
Wood: but only by the Bladders of the Purcvchyma j which are fb 
poftured and crouded up together, as to leave certain Cilyndrkh Spa¬ 
ces^ which are continued by the length of the Barque. 

^6. jJ. One difference betwixt the Fejfeh or Chattels now deferib’d, 
and the T\ibuhiy HoHovos and other Apertures \n the Pith, is this 5 
That thefe never exift originally with the Pith:) but are fo many Rup* 

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 (a)B.i c, 

drying, and fo the Shrinking up of hs Bladders, and of the Fibres 3.'^.2Ve^ 
whereof they are compofed. Whereas the faid Vejfels in the Barque^ 2*2 ' * 
are many of them originally formed therewith. And thofe which are 
pofi-nate, not made by any Rupture, but only fuch a Difpofition of 
the ParefJchymoHs Fibres, and Conftipation of the Bladders, as is there¬ 
unto convenient. 

37. 5^. In paring the Barque of a Branch of Pine, Sumach, &c. they 
appear, neither parallel, nor any where Inofculated: but run, with 
fome little obliquities, diftindt one from another, through the length 
of the Branch: and fo, we may believe, through the length of the 
Tree. 

Of the WOOD. 

H E next general Part of a Branch, is the Wood 5 
which lyeth betwixt the Barque and the Pith, 

And this likewife evermore confifteth of Two 
General Parts, fc. of a Parenchymous Part, 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- 
roever,hath this property. To be difpofed into 
many Rays, or Diametral Infertions, running be¬ 

twixt fo many Lignous Portions, from the Barque to the Pith: as in 
any of the garters here before us may appear. 

2. But thefe Infertions are much diverfifyed, according to the 
feveral Sort sol Plants. So in Barberry, AJh, Pine, Worm-wood, they Xab. 22^ 
are lefs numerous. In Elm, WaUnut, Fig, Sumach, they are more, 
And in Holly, Pear, Plum, Apple, Oak, Hazel, are moft numerous. 
' 3. §. The fame Infertions, in Barberry, Wormwood, and fome in 
Oal{, are very Thick. In Pine, Fig, AJIj, of a middle .S/z-e. In Pear, 

Holly, and moft of them in Oak,, are exceeding Small. Again, in Bar- Rjj. 

berry. Elm, AJIj, Sumach, Fig, they are of an Equal Size. In Holly, 

Hazel, Tear, Plum, Oak , they are very Unequal: fome of thofe in 
HoUy^ being Four or Fwe times thicker than the reft, in Plum, Six 

or Seven times; and mOak, Ten times at leaft. 
X 4. §• 

yf 
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4. In {om^ Plants^ they are Equidiftant ^ in others, not: in 
fome, the Great ones are Equidiftant ^ in others, the Lefler 5 in others, 
both 5 in fome, neither. Which are not accidental 5 butcon- 
ftant to the Species in which they are foverally found. 

5. They are not always vifibly continued from the Circumfe¬ 
rence to the Centre of the Wood: but in fome Branches^ as of Sumach 3 
and in moft Trunks of many years growth, declining, in fome places, 
under or over, from a Level, are thereby, upon a Traniverfe Sediion, 
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 5 
but alfo (hoot out beyond it, into fome Part of the Barque^ as in 
Elm^ Sumach^ Wormwood, &c. Whereas in Pine, and fome of the 
reft they either keep not diftinft from the other parts of the Parenchy^ 

ma of the Barque j or are fo (mall, as not to be diftinguiftied there 
form. 

7. 5^. The Texture likewifo of thefo Infertions is fomewhat various. 
For in Wormwood, and moft Herbs, they are manifeftly compofed of 
fmall Bladders : differing in nothing from thole of the Barque or Pith, 

faving, in their being much^lefs. 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 fqueezed and preffed together 
by the h^xAWood ftanding on both fides, as to be alraoft undifcernable. 

8. §. So that although the Parenchyma of the Barque or Pith, and 
the Infertions in the IVo0d,zreoIthe lame SpeciJick,N^tme or Subftance; 
yet there is this difference betwixt them 3 That the Fibres of the for¬ 
mer, are fo Netted together, as to leave foveral round Vacuities 5 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 Sk^ein of Parallel Threds. 

9. jt. Of thefe Infertions in the Wood, it is futher ob(ervable,That 
they do not only run betwixt the Lignous Portions 3 but that many of 
their Fibres are likewife all along diftributed to the foveral Fibres, of 
which the Lignous Portions are interwoven with them 3 both 
together thus making a piece of Linjy-Wooljy WorI{, or like many other 
Manufa&ures in which the Warp and the Woof are of different Sorts 
of Stuff: as in the end of the Fourth Chapter \s further explained. 

10. §. THE WOOD is likewifo compounded of Two Swts of 
Bodies 3 That which is ftriftly Woody 3 and the Aer-Veffels mixed here¬ 
with. The true Wood is nothing elle but a mali of antiquated Lym- 

ph<edu&s, viz. thofe which were originally placed on the inner Mar- 
mn of the Barque. For in that place, there grows, every year, a new 
King of Lymph<£duils. Which lofing its original foftneft by degrees, 
at the latter end of the year, is turned into a dry and hard Ring of 
perfeft 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 Skjn 3 and at length becomes the Shjn it felf. In like 
manner, as hath been obferved of the Skin cf the Root. Or as the Cu- 

ticula in Animals, is but the efflorefcence of the Cutis. I fay, that the 
elder skin of a Tree, is not originally made a Skjn 3 but was once, 
fome of the midle part of the Barque it felfj which is annually caft off. 

\ 
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and dryed intoa even as the very skin of an Adder, upon the 
gradual generation of a new one underneath, in time,becomes a Sloygh. 
The inmoft portion of thc5^r^«e, is annually diftributed and added to 
the Wood : the Parenchjmous Part thereof making a new addition to 
the Infirtions within the Wood ^ and the Lyfnphxdylds a new addition 
to the Lignous pieces betwixt which the I^fertioKs (land. So that a 
Ring of Lyn/ph£dy&s in the Barque this year, will be a Ring of Wood 

the next 5 and lb another Ring of Ly/nph^dy&s, and of Wood, fucceflive- 
ly, from year to year. So the Table, for an Apple-Branchy fheweth a 3 < 
quarter of a Slice of a Branch cut tranfverfly, of Three years growth ; 3 . 1. *3^^ 
That of of Two 5 That of Sumach, of One only 5 That of ’ ’ 
Elm, of Five. 

12. f. Hereby two things maybe the better noted. Firft, the dif¬ 
ference betwixt the degrees of the growths ofleveral Trees: three , 
years growth in an Oak^, being as thick as five in an Elm, Secondly, 
the dilference betwixt the Annual gvovfths of the fame Tree'-, being 
not of a conftant proportion,but varying in thicknels, as it Ihould feem, 
according to the feafon of the year: whereby it may appear, what 
feafony or kind of year, doth mofl: of all favour, the latitudinal growth, 
or the thickening of any Tree. 

15. 5^. The thus antiquated or turned into ITW, do 
rarely,if ever, Bleed: but only tranfmit a kind of Dewy or Vaporous Sap. 

And fome of them, as in the Heart of Tome Trees, it is probable. That 
they tranfmit not any Sap, either in the form of a Liquor, or a Vapour: 
and lb being gradually deprived of their Watery become the Heart. 

14. There is this further variety in the Wood 5 reprelented in 
Walnut, Fig and Oak.^ That Ibme certain parcels hereof^ make either 
leveral (mail and white Rings, as in 0-^45 or c:ire divers white and crook¬ 
ed Parcels, tranlverle to the Infertions, as in Wallnut and Fig. For it ^o 
feemeth, that,at lead:,in many Trees,(6me portion of all the Kinds of Fef- o i ' o oj 
fels in the Barque^ are not only annually diftributed to the Wood, but ^ ^ ' 
do likewife therein retain the fame, or fomewhat like Pofition, which 
they originally had in the Barque. So that as all thofe bigger and dark¬ 
er Portions of the Wood, were originally, the Radiated Lymphsdu&s of 
the Barque: lb the little white C/We/,- or Parcels o^Circles, in the lame 
Wood, were originally another fbrt of Sap-Veffds in the Barque, fc. 

thole which have a circular Pofition therein. 
15. In the Branches of Fir, Pine, and others of the lame Kindred^ 

there are Ibme few Turpentine-Fejfels Icattered up and down the Wood, Tab. 3 i. 
and reprelented 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 allb in the Wood, contain and yield a liquid Turpentine. 

Only, being pinched up by the Wood, they are become much Imaller 
Pipes. 

16. §. THE Aer-Vejfels, Infertions, and true alto¬ 
gether make up Thar, which is commonly called, The Wood of a Tree. 
The Aer-Vejfels I lb call, not in that they never contain any Liquor 5 
bur, becaule all the principal time of the growth of a Plant, when the 
Vef[els of the Barque are filled with Liquor, thele are filled only with a 
Vegetable Aer. 

17. In almoft all Plants, not one in fome hundreds excepted, 
this is proper to the Aer-Vejfels , To have a much more ample Bore or Ca^ 

X 2 vity^ 
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than any other in the Wood. In the Wood., I fay 5 for in the Barque., 
there are many Sap-Vejfels bigger than the biggeft Aer-Vejfels that be. 

18. The Varities hereof are very many ^ in relpeft both of their 
Number, Size, and Portionbeing, as to the(e, the fame, in no two 
Sorts o? Plants whitCoever. Firft in refpeft of their Number. So in 
Hazel, Apple, Pear, they are very numerous; 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 fbmewhat numerous. In 
Oak^, AJl), Walnut fewer. In Pine, and others of that Kindred, very 
few 5 fc. fewer than in any other kind of Plant. 

19. Secondly, inrefpeftof their5zz,e5 which from the firft or 
' greateftjto the leaft, may be computed eafily to about Twenty Degrees. 
Thus, many of thofe in Elm, AJh, Wallnut, Fig, Oak^, arc very large. In 
Barberry, Plum, not fo large. In Hazel, Sumach, fmaller. In Holly, 
Fear, of a ftill Imallcr Size. So that many of thofe in E//», or 0^4, 
are Twenty times bigger, than thofe in Holly or Pear. 

20. In an ordinary joynted Cane, they are fb wide, that if you 
take one a yard, or a yard and i long, and putting one end into a Ba- 
fin of Water, you blow ftronglyat the other j your Breath will im¬ 
mediately pals, through thethe length of the foasto 
raife up the Water into a great many Bubbles. 

21. jf. And as they have a different Size in divers Kinds of5 
fb 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, Oal^, A^, very different: 
Not fortuitoufly, but always much after the fame manner. For in all 
the laft named Branches, the Aer-Vejfels that ftand in the inner margin 
of each annual Bing, are all vaftly bigger, than any of thofe that ftand 
in the outer part of the King, 

22. i. Thirdly, thefe arc alfb different in their Situa¬ 
tion. So in Apple, Wallnut, Fig, they are fpread all abroad in every 
annual Ringz, not being pofited in any one certain Line, In others, 
they keep more within the compafs of fbme Line or Lines 5 either Di¬ 
ametral, or Peripherial. So in Holly they are Radiated, or run in even 
Diametral Lines betwixt the Pith and the Barque. So alfb are fbme of 
of them in Hazel'-, and fome few in Wallnut. 

23. 5^. Whether they Oizndi Irregularly, or arc Radiated, it is to be 
noted, That Nature, for the moft part, fb 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, fhall be faid 
hereafter. 

24. Again, in AJIj, the Ae'r-Veffels are none of them Radiated, 
but moft of them ftand in Circles on the inner Margin of every annu¬ 
al Ring. Which Circle is fbmetimes very thick, as in AJh and Barberry, 
In others but thin, the VeJJels ftanding, for the moft part, finglc 
throughout the Circles 5 as in Elm. Sometimes again, they both make 
a Circle., and are alfb fpread abroad 5 as in Pear and Plum. 

25. Thofe likewife which are fpread abroad, are fbmetimes 
gnJarly pofited. So in Barberry, befides thofe larger, that make the 
Circle, there are other fmaller ones, that ftand, in oblique Lines.^ 

1 athwart 
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athwart one another 5 almoft like a Bend^ or -{bmetirnes, an entire 
or broken Sahyr in an Efcutcheojj. In 0^4, they make rather certain Tah 22 
CeluNws, in the pofture of the Pale. And in Elm, they make, as it 2R ** 
were, many rw/r Parcels;, in the pofture of the 

26. This great difference in the Si%e and Pofition of the Aer- 

VejJeU, in the fame individual is one ground, for which I think 
' it probable. That there are divers Kinds of Aer-Veffels, as well as of 

Sap-Vejfels, , Even as in Animals, there are divers Kinds of Organs for 
Spiration, and the feparation of Aer: Fifies having their Branchia- 

Land-Animals foeir Lungs 5 and thole in Frogs, &c. being of a fome- 
what peculiar Kind. 

27. THE Form and Texture of theCe Fejfels, and the various 
ways whereby they may be beft oblcrved, 1 have already delcribed 
and (hewed \n my Anatomy of Roots. As to their Form, one thing-P. l. c.4. 
remarqued was this. That they are never Ramified, but diftindtly 
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 i a foot Jong, 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-Veffels, which run ftraight 
along the from end to end. . ^ 

28. As to xhCir Texturewhereas^ oftentimes, the J^er-Vefieli 
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 Trunk,: but alfo’ that 
in the Trunk,, many times, the faid Vejjels are unroaved dr refolved,^ 
not in the form of a Plate, but of a Round-Thred. The Caufes of 
which Diverfity, are principally Three 5 viz. The tP^ftage of the 
Fibres of which the Aer-Fefiels confift $ The deference betwixt the 
faid Fibres^ or betwixt the mrp and the Woof-j And the different 
Kinds of Woof. 

29. (f. By the Weftage of the Fibres^ it is, That the Pefiels, of¬ 
tentimes, unroave in the form of a Plate. As if we (hould imagine a 
piece of fine narrow Ribband^ to be woun’d fpirally^ and Edg to Edg, 
round about a Stick 5 and fo, the Stick being drawn out^ the Rib¬ 

band to be left in the Figure of a Tube, anlwerable to an Aer-Vefiel. 

For that which, upon the uuroaving of the Vejfik leems to be a Plate, Tab. 
or one (ingle Piece, is, as it wercj a Natural Ribband, conlifting of 
feveral Pieces, that is, a certain number Threds ox Round'Fibres, 
ftandi^ 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 5 although they run parallel, yet are notcoallelcent^ 
but conteined together, by other Tranfverfe Fibres in the place of 
a Woof 

90. ^ And as the laid Fibrei are tranfverfly continued^ thereby 
making a Warp and Woof: So are they f as in divers woven Manu- 

fa&ures _) of very different Bulk 5 thofe of the Former, being much 
bigger, and therefore much ftronger, than thofe of the Latter. By 
which means, as Cloth or ^/74 will often Tear one way, and not ano- 
ther 5 lb here, while the Warp or thofe Fibres which are Spirally con¬ 

tinued,^ 



i 

. The Anatomy 'Book Iljt ii8 

tinucd,! 3rc ufuslly utjvouvcd without breaking j thole Inialler ones^ 
by which they are fiitchcd or vpoven together, eahly teafr in funder 

• all the way. 
91. And becaufe the Fibres of the Woof, arc themfelves alfo of 

different 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 Vlate, to overmatch them. Whereas, where they 
are more extream (mall, as in the Trutil^ and Leuves, one Thred of the 
fVarp, that is, one Spiral Fibre, will be ftrong enough of it felf, and 

fo, fometimes, be fingly unroavd. r , r -n , • • 
92. From the extream Tenuity of thele Fibres, it is. That 

they are very rarely difcernd, 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 
Tith, the like Tranfverfe Fibres are a little more vifible: which firft 
conducted Me to the notice of them here alfo. 

99. §. All the Fibres the Aer-Vejfels, both the Warp and the 
Woof, are of the fame Subftantial Nature with the Bitb and the other 
FarenchymoHs Farts of a Plant. From whence it is, That whereas the 
•poToy Parts of a Plant, whereof all Linen Manufa&nres are made, 
are very Strong and Tough 5 thefe, as is abovefaid, are extream Pender 

and Brittle, like thofe of the Pith and all the Pithy Parts. To which 
therefore, the Aer-Feffels are tobe referr d. And the Content of both, 
is oftentimes the fame. 

94. 5J. From whence, we have a further proof of what I have 
formerly afferted, which is. That in all Plants, there arc Two Sub- 

B.i.c. 7. ^gjjtially different Parts, and no more than Tm, viz. the Pithy, and 
§• xheTovpy ox Lignous Parts. 

95. §. From hence alfo we have fome ground to conjefture, That 
fo many of the Aer-Fejfels, at leaff, which are not formed with the 
feed, but pojl-nate, are originated from the Farenchymous Parts 5 which 
feem* by fome alteration in the polity, Pofttion and Texture of the 
Fibres, to be Transformed into Aer-Fejels,zs Caterpillars are into Flies. 

And as the Pith it folf, by the Rupture and Shrinking up of feveral 
Rows Bladders, doth oftentimes become Tubulary: So is it alfo 
probable, that in the other Farenchymous Parts, one (ingle Row or File 

of Bladders evenly and perpendicularly piled 5 may fometimes, by the 
(hrinkingup of their Horizontal Fibres, all regularly breakone into 
another and fo make one continnedCavity 5 or a whole Diametre is 
the fame with that of the Bladders, wherof it is compofed. All which, 
will appear more probable, and what hath beep (aid, be yet better 
underftood, when we come, in the next Chapter, to the Delcription 
of the Pith. 

CHAP. 

I 
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CHAP. IV. 

Of the PITH. 

H E Tliird General Part of a Branch is the PitL 

Which though it have a different name from the Pa¬ 

renchyma in the Barque., and the Infertions in the 
Wood 5 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 famehefs of their 
7‘exture. Their Texture (hall be (hewed prefently. 

As to their Continuity, it is to be noted. That as the sf^in is continu¬ 
ous with the Parenchyma of the Barque 5 and this Parenchyma likewife, 
with the InfertiQni in the Wood 3 fb thefe Infertions again, running 
through the Wood, arc alfo continuous with the Pith. So that the Sk^n, 
Parenchyma, Infertions, and Pith, are all One entire piece of Worf^j 

being only filled up, in divers manners, with the Feffels. 
2. 5J. The Size of the Pith is various, being not the fame in any 

two Branches here reprefented. In Wormwood, Sumach, Fig, Barbery, Tab. 24, 
’tis very larges fc. betwixt 5, and 7 Inches Diametre, as it appears 3io343 35‘ 
through the Microfcope. In Pine, AJh, Holly, Walnut, not fo larges ^2, 29, 
from 5 Inches Diameter to 4. In Oak,, Apple, Pear, HW, leffer, fcarce 3O5 32- 
from 2, to 3. InDamafcene, not above anand half Andin£/»/, 23, 25, 
fearce zninch 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, Barbefy, is raa- ‘28. 

nifeft* . n. 
3. 5^. 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 s So that in a Branch of one years 
growth, it is apparently more ample, than in one of two s and in a 
Branch of two, than in one of three s and fo on. 

4. 5J. The Pith, for the moft part, if not always, in the Btanch, 

as well as the Root, is furnifhed with a certain number of Sap-Vejfels. 

They are here ufually fb poftur d, as to make a Ring on the Alargin 
of the Pith. Where they are more numerous, or large, they are more 
evident s as in Walnut, Fig, Vine, and others. They are alfb of di- 
vers Kinds, anfwerable tothofeinthe Barque'., as in Wallnut, Lym~ 

ph^duHs', in Fig, La&eals'f\n Pine, Refiniferous. 
5. §. The Parenchyma of the ?ith 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 s thofe in the Barque, of a leffer s and thofe of the Infertions 

leaft of all: for which reafbn they are left obvious than in the Pith. 
6. jJ. The Bladders of the Pith, though always comparatively 

Greats yet are of very different Being eafily diftinguifhed, even 24^ 
as to their Horizontal Area, to Twenty Degrees. Thofe oi Fig, Bar- 

berry, and fomc others, are fomevvhat large. And of many Herbs, as 
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of Thijilc, Borage^ and others, three times as big again 3 appearing in 
the Mhrofcope^ like to the largeft Cells of an Hony-comb. Thofe of 

IVorw-vpood^ Sumach, lefs. Of Elm, Apple, Pear, lefler. Of 
Holly and Oak^, ftill lefs. So that the Bladders of the Pith in Borage 

or Common Thiftle, are of that Si%e, as to contain, within the com- 
pals only of their Horizontal Area, about twenty Bladders of the Pith 

of Oak. Wherefore one whole Bladder in Thifile, is, at leaft an hun¬ 
dred times bigger, than another in Oak. 

7. §. Of the Size of thefe Bladders of the Pith, ’tis alfo to be no¬ 
ted, That it doth not at all follow the Size of the Pith it lelt 3 but is 
ftill varied, according as Nature defigneth the Pith for various ufe. 
Thus, whereas the Tith of Sumach, is Larger than that of Barberry 3 
it might be thought, that the Bladders, whereof it is compoled, 
(hould 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 Lefi,than 
that of Pear 3 yet the Bladders of the former are Four or Five time5 
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 \n Holly. 

8. §. The Shape of the Bladders hath alfb fome Variety. For al¬ 
though, for the moft part, they are more round 3 yet oftentimes they 
are angular; as in Reed-grafs, a Water-plant:, where they are Cubical'^ 

and in Borage, ThiUle, and many others, where they are pentangular, 
fexangular and feptangular. 

9. 5^. Of the Texture of the Bladders, ’tis alfo to be noted, that 
many times, the Sides of the greater Bladders are compofod of lefler 3 
as is often focn in thofo of Borage, Bulrujh, and fome other Plants. In 
the fame manner, as the Sap-Vejjels, are but greater Fibres made up of 
leflfer. 

10. The Pith, though always originally compofed of Bladders, 
and fo One Entire Piece 3 yet in procels, as the Plant grows up, it hath 
divers openings or Ruptures made in it .-roftentimes very regularly, and 
always for good ule,and with conftancy obferved in the fame Species of 
Plants. In sharp-poynted Dock,, many of the Poresa^re confiderably pro¬ 
longed by the length, like fraall Pipes. In Walnut it ftirinketh up into 
tranfverfo Filmes or Membranes 3 as likewfo fometimes in Spanijh-Broom. 

Sometimes the Pith is hollow or Tubulary .-'either throughot the Trunk , 
as in Thifile, Endive, Scorzonera, Marjh-Mallovo : or fo, as to remain 
entire at every joynt 3 as in Sonchus, Nettle, Teafie 3 in which it is di¬ 
vided as it were into feveral Stories : and divers other ways. 

11. I SHALL conclude this difoourfo with a further illuftrati- 
onofthe Texture o( the Pith, and of the whole Plant, as confequent 
thereupon. I fay therefore, fand have given fome account hereof in 
the Anatomy of Roots) That as the Vejfils, of a Plant, fc. the Aer-Vcjfels 

and the Lymph£du&s are made up of Fibres:, according to what I 
have in this Dilcourfe above faid 3 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 Ball 

of mofi extream fmall tranfparent Threds or Fibres, all wrapped and 

Jiich’d 
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Jiitch’d up (though in divers manners) together. And even all thole 
Parts of ^ Plant, which are neither formed into vifible Tubes, nor in¬ 
to Bladders, are yet made up of Fibers. Which, though it be difficul 
to oblerve, in any of thole Parts which are cloler wrought and prin¬ 
cipally in the Infertions of fome Trees: yet in the Af^,crpecially oflbrae 
Plants, which confifteth of more open worl^, they.are more vilible. 
Which introduceth the obfervation of them in all other Parenchymous 
Parts. So in the Pith of a BulruJlj of the Common Jhiffle, and Ibme ^3^ 
other Plants'^ not only the Threds of which the Bladders'^ butallbthe 
fmgle Fibres, of which the Threds arecompoled ^ may Ibmetimes with 
the help of a good Glafs, be diftinftly feen. Yet one of thele Fibres, 
may realbnably be computed to be a Thoufand times fmaller than an ‘ 
Horfe-Hair. 

12. 5I. The Fibroftty of the Parenchyma is allb vifible in fome Woods, 
in which, it is apparently mixed with the Lignous Parts, not only by 
Infertions, but per minimas Partes organicas. That is to fay, The Paren¬ 
chymous Fibres, like Imaller Threds, are either wraped round about both 
xho Lignous and xho Aer-Vejfels, or at leaft intertcoven with them, and 
with every Fiber of every Fefel: as in very white AJl) or Fir-Wood, Tab. 39. 
with an advantagious pofture and light, may be oblerved. 

13. WHENCE it follows, that the whole Subjiance, or all 
the Farts of a Plant, lb far as Organical, they alfo confift of Fibres, . 

Of all which Fibres thole of the Lymph£du&s, run only by the 
Length of the Plant i thole of the Pith, Infertions, and Parenchyma 
of the Barque, run by the breadth or horizontally : thole of the Aer- 
Vejfels, 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 fame Fibres being thence conti¬ 
nued 5 they alfo weave and make up the Infertions, but in Clofe-Workg 
Betwixt which Infertions, the Veffels being likewile tranfverfly inter- 
jeded, fome of the fame Fibres wrap themlelves allb about theft 5 thus . 
tying many of them together, and fo making thoft feveral Conjugati¬ 
ons and Braces of the Vejfels, which I have formerly deftribed. And 
as fome of thefe Horizontal Fibres are wraped about the Fejfels j fo allb 
about the Fibres, whereof the Vejfels are compoftd. By which 
means it is, that all the Fibres of the Vejfels are Tacked or Stitched Tab. 46^ 
up clofe together into One Coherent Piece. Much after the fame 
manner, as the Perpendicular Splinters or Twigs of a Baskgt, are, by 
thoft that run in and out Horizontally. And the fame Horizontal Fi¬ 
bres, being ftill further produced into the Barque 5 they there com- 
poft the fame work^ovev again (only not lb open ) as in the Pith. 

15. §. SO THAT themoft unfeigned and proper refemblance 
we can at prefent, make of the whole Body of a Plant, is, To a piece 
of fine Bone-Lace, when the Women arc working it upon the Cujhion, 
For the Pith, Infertions, zr\d Parenchyma of the Barque, are a]\extre2im 
Fine and Perfed Lace-Work;, the Fibres of the Pith running Hori¬ 
zontally", as do the Threds in a Piece of Lace 5 and bounding the ft- 
veral Bladders of the Pith and Barque, as the Threds do the feveral 
Holes of the Lace 5 and making up the Infections without Bladders, or 
with very Imall ones, as the ftme Threds likewift do the clofe Parts of 

Y the 
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the Lace, which they call the Cloth-Work. And laftly, both the 
nous and Aer-fejfels, ftand all Ferpendkular, and fo croft to the Hori¬ 

zontal Fibres of all the faid Parenchymous Parts 5 even as in a Piece of 
Lace upon the Cujbion, the Pins do to the Thredf. The Pins being 
alfb conceived to be Tubular, and prolonged to any length •, and the 
fame Lace-Work^to he 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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Grounded upon the foregoing 

ANA T OMY 
PART II 

A V I N G h^iort Anatomy Trunks^' 
I (hall next proceed to (ee, what TJfe may be made 
thereof 5 and principally, to explicate the manner 
of their Vegetation. In doing which, that former 
Method^ which I uled 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¬ 
tion are effedled in the fame way 51 (hould hereby be obliged to a nau- 
(eous and unprofitable repetition of many things already faid. The 
Explication therefore of all thofe Particulars, which more efpecially 
belong to the Trunk , or are more Apparent therein, and not fpoken of, 
or no t fo fully, in the former will be my prefent Task. The 
chief Heads whereof, (hall be thefe Seven following, ws. 

FIRST, the Motion and Courfe of the Sap. 
SECONDLY, The Motion and Courfe of the Aer. 
THIRDLY, The Stru&ure of the Parts. 
FOURTHLY, The Generation of Liquors. 
FIFTHLY, The Figuration of Trunks. 
SIXTHLY, The Motion o^Trunks. 
SEVENTHLY, And laftly the Nature of Trunks as varioufly fitted 

for Mechanical Z)fe. 

Y 2 CHAP. 
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C H A P. i 

Of the Motion an<J Gourfe of the Saf). 

I R S T, as to the Courfe of the Sap^ there are 
Three Pdrts in which it moveth 5 fc. the Pith^ the 
Wood^ and the Barque Firft the Fitht^ in which 
the Sap moveth the Firft year^ and only the Firft 
year. Or, it is Proprinm quarto modo, to the Pith 
of every Annual Growth^ and to the Pith of fuch a 
Growth on\y^ To he fucculent. That is, whether of a 

Sprout from a Seed^ or of a Sucker from a Rmt<^ or of a Cyan from a 
Branch 5 The Pith is always found the Firft year full of Sap. But the 
Second year, the lame individual Pith, always becomes dry, and Co it 
continues ever after. 

2. 5J. Onecaufe whereof is, that thcTymph^duFts in the Barque,' 
being the firft year adjacent to the 5 they do all that time, tranf- 
fufe part of their Sap into it, and lb keep it always Succulent. But the 
fame Lyniph<edu£ts, the year following, are turned into Wood^, and 
the repls 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 Wood, it cannot be transfufed^^ 
with that fufficient force and plenty as before, irito the Pith 5 which 
therefore, from the firft year, always continues dry. 

5. 5^. The SECOND Part in which the Sap moves, fuh for- 
ma liquork, is the Wood. Which yet, it doth not in all Plants, but 
only in Ibme ^ and vifibly, in very few 5 as in the Vine: In a Vine, I 
lay, the Sap doth vifibly afeend by the mod. And this it doth, not 
only the firft year, but every year, fo long as the Vine continues to 
grow. But although this afeent, in or through the Wood, be every 
year 5 yet it is only in the Spring, for about the Ipace of a Month, ft. 
in March and April. 

4* §• There are many other Tree/jbefides the Vine, wherein, about 
the fame time of the year, the Sap afeendeth, though not fo copioufly, 
yet chiefly, in the Wood. For if we take a Branch oC two or three 
years growth, fuppole of Sallow, and having firft cut the fame tranf- 
verlely, if the Barque be then alfb tranlverfely, and with fome force, 
prefled with the back of the knife, near the newly cut end 5 the Sap 
will very plainly rife up out of the utmoft Ring of Wood. And if it 
be prefled in the lame manner, or a little more ftrongly, about an Inch 
lower, the Sap will alcend 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 Barque, ft, in the inner Margin adja¬ 

cent 
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cent to the IVood, and in Spri^g^ in or through the iFood it felf^ and 
there only. 

6. THE THIRD Part in which the Sap afcends, is the 
JSarqHCy as was above hinted, and may be observ’d in almoft any 
Branchy if cut croli, in the late Spring and in Summer 5 either as the 
Sap iflueth fpontaneoufly, or upon prefling, as aforefaid.. So that 
when the Sap ceafeth to afcend, fuh forma liquork^ by JtVood^ then 
it begins to alcend by the Barque. 

7. 5^. Befides the difference of Time^ the Orgamcal Parts likewife,’ 
in which thefe two Saps afcend, are divers. For in the Barque^ it 
afeendeth vifibly, only in the Succiferous^ whereas in the IFood^ it 

- afeendeth only by the Aer-Fefjels. 
8. FROM what hath been faid, we may underffand, what is 

meant by the Bleeding of Plants. If we take it generally, it properly 
enough ex prefles. The eruption of the Sap out of any Vejfels. And fb,’ 
almoft all Plants.^ in Summer time, do Bleed^ that is, from Sap^VelJels, 
either in the Barque, or in the Margin of the Pith; the Saps they 
Bleed, having either a Sower, Sweet, Hot, Bitter, or other Tah. At^ 
which time, the Fejfels 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 iflues .* that is to fay, it is neither a Sweet, nor Sower, but 
Tajlelefs Sap 5 iffuing, not from any Feffels in the Barque, but from 
tht Aer-FejffeIs in the Wood. So that there is as much difference be¬ 
twixt Bleeding in a Vine, or the Rijing of the Sap in any other Tree, 
In March,zrsA in July 5 as there is betwixt Salivation and an Hemorrhage 5 
or betwixt the Chyle in the LaSiferous Fefelsl and the 
Circulation of the Blood in the Arteries and Veins, 

10. §. NOW the Caufe from whence it comes to pali, that the 
early Spring'Sap of a. Fine, and other Tree/, afcendethby the/Food, is. 
In that the Generation of the young Sap^Fejfels in the Barque, by 
which the afeendeth all the Summer, is, in the beginning of Spring, 
but newly attempted. So that the Sap having not yet thefe Vejels to 
receive it, it therefore (pro hac vice ) runs up the Aer-Vejfels in 
the Wood. But fb foon as the faid Vejfels in the Barque begin to be con-^ 
fiderably encreafed, the Sap, declining the Aer-VeJJels, betakes it felf to 
Thefe, as its moft proper Receptacles. 

11. 5^. THE CAUSE alfo, why the Vejfels of almoft: all 
Hants, upon cutting, do yield Sap, or Bleed 5 is the Prejfure 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 themfeXves. As is manifeft from Sponges,' which are a Sub- 
ftance of the fame Nature, arid have a fomewhat like ftrudfurc. As 
alfo from Corh,, which is but the Parenchyma or Barque of a Tree. I fay, 
therefore, that the Parenchyma being fill’d and fwcll’d with Sap, hath 
thereby a continual Conatus to dilate it felf 5 and in the fame degree,’ 
to prefs together or contradf the Feffels which it furroundeth. And 
the faid Feffels being cut, their actual Contra&ion and the Eruption of 
the Sap, do both immediately follow. 

12. §. IT may be alfo noted,That the Trunk^ov Branch of any Plant 
being cut, it always bleeds at both ends, or upwards and downwards, 

alike 
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alike freely. Which, as well as divers other Experiments plainly 
(hews, That in the Sap-Vejfeli of a Plants there are no Valves. 

13. FROM what we have now above,and elfewhere formerly 
laid, we may allb underftand the manner of the Afcent of the Sap. 
As to which, I lay, Firji^ That confidering to what heigth and plen¬ 
ty, the Sap Ibmetimes alcends 5 it is not intelligible, how it Ihould 
thus afcend, by virtue of any one Tart of a Plants alone 5 that is 
neither by virtue of the Parenchyma^ nor by virtue of the Vejjels^ 

alone. Not by the Parenchyma alone. For this, as it hath the Na¬ 
ture of a Sponge or Filtre, to fuck up the Sap 3 fo likewile, to fuck 
it up but to a certain heigth, as perhaps, about an Inch, or two, and 
no more. 

14. jj. Nor by the Fepls alone, for the lame realbn. For all- 
though we lee, that fmall Glafs-Pipes immerfed in Water, will give 
it an alcent for fome Inches 3 yet there is a certain period, according 
to the lore of the Pipe, beyond which it will not rile. We muft 
therefore joyn the Vejfels and the Parenchyma both together in this 
Service 3 which we may conceiye performed by them in the manner 
following. 

15. 5^. Let A B be the Vejj'el of a Plant. Let C E D F be the 
Bladders of the Parenchyma, wherewith, as with lb many little Cijierns, 

Tab. 39. it isfurrounded. I fay then, that the Sap, in the Pipe b A, would, of 
it feljf^ rife but a few Inches 3 as fuppole, from D to L. But the Blad¬ 
ders D P, which furround it, being fwelled up and turgid with Sap, 
do hereby prels upon it 3 and fo not only a little contraft 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 Vejjel 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 laid, lb many Cijierns of Liquor, which 
transfufe their repeated Supplies throughout the length of the Pipe. 
So that by the fupply and prefl’ure of the Cijierns 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 lb to the top of the Tree. And thus 
far of the Motion of the Sap. 

/ 
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CHAP. n. 

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 i,fc. Which way 
the Aer firft enters the Plant 5 whether at the 
Trunlij Leaves, and other above ground 5 
or Sit the Root } /anfwer, That it enters in part, ' 
at them all. For the Reception, as well as Extra- 
mi jjion whereof, the Pores are fo very'large, in 
the Trunkj of fome Plants, as in the better fort 

of thick walking that they are vifible, to a good Eye, with¬ 
out a G/^/r 5 but with a Glafs, the Cane feems, as if it were ftuck top Tab. 
full of holes with great being fo large, as very well to refem- 
blc the Pores of the Skjn in the end of the Fingers and Ball of the 
Hand. 

2. In the Leaves of Pine, they are likewifo through a Glafs, a 
very Elegant Show , ftanding all moft exactly, in ranli and fie, 
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 part, at the Trunk^zndi other 
Parts, efpecially in fome Plants 5 yet ’its chief entrance, is at the 
Root. Even as fome Parts of Aer, may continually pafs into*the 
and Blood, by the Habit, or Pores of the Skin:, but the chief entrance 
hereof, is at the Mouth. And what the Mouth is, to an Animal 5 that 
the Root is to a Plant. 

. 4. Again,! f the chief entrance of the Aer,were at the Trunhy, 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 likewifo in a 
contrary Courfe to the throughout the Plant. Whereas, by its 
Reception at the Root, and fo its Tranftion from thence , it hath a more 
natural and eafie motion of Afoent. For while the Sap afoends, that 
the Aer, \n the fime Plant, fhould continually defoend, cannot reafo- 
nably be fuppofed. 

5. The fame is further argued. From the fewnefs and fmall-, 
nefs of the Diametral Portions \n the Trunks in comparifon with thofo 
in the Root. In which Nature hath plainly defigned the fame, for the 
Separation of the Aer from the Sap,2Lfter they are both together received 
thereinto. So that the Reception and Courfe of the Aer, is made on thi^ 
manner following. 

6. 5f. THE Aer being a Springy it infinuates into all the 
Holes and Cranies of the Earth'., and fo is plentifully mixed therewith. 
Whereupon, as the 5^;? enters the Roct, more or lefs Aer ftill intrudes 
it folf together with it. The Liquid Portion of the Sap, fwelis and 
fills up the Succulent Parts of the Barque. The Aery Part, is, as was 
faid, foparated from the Liquid, into the Diametral?ort\ons. Which 

running. 
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Wherein, it is in fome part, transiuiea tnrougn tne baf ; and lo the 
reft, with part of the remitted, in prjprations^ back again in¬ 

to the ^ • 1 T» 
8. §. So that, whereas the Diamtral Portions in the Root^ do 

(erve to convey the Aer from the Sap in the Barque, into the Aer- 
Vejjels, in the Wood: on the contrary, the Infertions here in the 
Trunk,, ferve to convey the Aer from the Aer-Vejfels in the Wood, into 
the oap, in the Barque. Wherefore, as the Aer-Vejjels advance the Aer, 
or the Aery Part oft he Sap, and fb convey it by the length of the Trunkj^ 
fo the Infertions filter it, and convey it by the breadth. 

9. jj. AND that the Infertions have this Ojfce 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, as in 
Elm^ Af3, Wallnut,' 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 ^ as in Apple. By all which 
means, the Aer is more readily conveyed from the Veffels into the In¬ 

fertions. 
10. jJ. A further evidence hereof is this, That generally, the big¬ 

ger and the more numerous the Aer-Vcffels 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-Veffels, hath alfo very fmall Infertions. But the Vine, hath 
both very large: and fo for others. 

11. Wherefore, the Infertions minifter betwixt the Aer-Veffels, and 
the Succiferous 5 in the fame manner, as the VefcuU of the Lungs, do 
betwixt the Bronchia and the Arteries. That is to fay, as in an Animal, 
the Bronchia depofite the Aer into the VeftcuU of the Lungs 5 which 
adminifter it to the Arteries: fo in a Plant, the Aer-Veffels depofit the 
Aer \nto ihe'Infertions, that is into the VefcuU of the Infertions-, by 
which it is gradually filtred off into the Barque and the Sap-Veffels 
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CHAP. iir. 
Of the Strudure of the Parts. 

Third enquiry ^ is into the Gmenithn and 
StraSun of Parts, The jnanner whereof I have 
already endeavoured to explicate (a) from the A- Lib- 2. 
r^atomji of tht Root, throughout ^11 particulars. 
Some whereof I (hall yet further clear. 

I. f. As Firji, the Union of the Barque to the 
Body of the Tree, Contrary to the common Opi¬ 

nion, That they are not continuous'^ 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. f. But, notwithftanding this, they are as truly continuous, as 
the sl^n of the Body is with the Flejh : fc. by means of the Parenchy¬ 
ma 5 which is one entire Body, running from the Barque into the Wood, 
and fo uniting both together ^ as in a Branch of Vine or Corin-Tree, 
when the Barque is ftripped off, is apparent ^ the Spaces between the 
leveral Parts of the Wood, being filled up with the Parenchymous, infer- 
ted from the Barque. 

3. y. Now the reafon why the Barque neverthelefi flips fo eafily 
from the Wood, is plain, viz. Becaufo moft of the young Vejjels and Pa- 
renchymous Parts, are there every year fucceflively formed j that is, be¬ 
twixt the Wood and Barque : where the (aid Parts newly formed, are 
as tender, as the tendereft Vejfels in Animals. And we may imagine, 
how eafie it were at once to tear or break a thoufand VeJ[els or Fibres 
of an Embrio, of a Womb or Egg. 

4. THE fame Vejfels of the Barque being always braced, and 
gradually falling off, together with the Parenchyma, into the utmoft 
Kind : Hence it is, that the Barques of many Trees, are as it were, lat- ^9^ 
ticed with feveral Cracky of divers Sizes,znd fometimes in the Figure of 
Rombs: the (aid Fijjures reprefenting the Pojition and TraU of the 
Vejjels in their Braces. Hence alfo it is, that tncBarqueof forae Trees, 
as of Corin, Cherry, &c. fallethoffin Rings, fc. becaufe thtSap-VeJJels 
are pofited in the fame manner in the Barque. 

5. 5^. The Sap-Vejfels, as they are generated at the inner Verge of 
the Barque : fo likewife, in a final! 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 thefo 
Vejfels,K.h2iX. the Pith is fometimes Icfs in the Trunk,, than in the Branches 3 Tab. Ig; 
and lefs in the elder Branches,xh2iO. in theyouuger, and fometimes tis 
allmoft wholly filled up. By which means, as the Branches carry every 
year a greater burthen 3 fothey become ftill more fturdy the better to 
fopport it. 

j. f. SOMETIMES alfo the Pith breaks and fhrinks up, thus 
making the Trunks a Pipe. The caufe whereof^ is either the Largenefs 
of its Pores, or the Thinnefs of the Sides of the faid Pores 3 upon both 
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which accounts, the Pith doth more eafilytear, and upon tearing 
fhrink up, and fo become hollow : as in Cichorji, Lampjana^ Sorichm^ 
Teajel, Brownrvort^ and others^ wherein the Pores of the Pith arc 
Large, and the Sides the Pores, Thin. Whereas,upon contrary ac¬ 
counts, the Piths of moft Trees, remain perpetually entire. 

8., §. THE Realbn why Plants are made thus to become hollow, 
h partly, for the ripening of the Frnit or Seed j which is the better ef- 
feded by a more plentiful fupply of .der continually received into their 
hollow Trunksd For by means of that Aer, part of the Sap, isdryed up, 
and the remaining part of it made warmer,*and fb fboner matured. 

9. §. Partly, for the Better determining the due Age of the Plant. 
Hence it is, that the greater part of AnnnalTrunks^ are hollow : the 
Aer contained in that hollow, drying up the Sap, and fhrinking up the 
Sap’VeJfels fb far, as to hinder the free motion of the Sap therein , from 
whence the muft needs perifh. So that as the Content of.the 
Aer~Vej[fels, h a kind of Vegetable Aer, whofeO^een to Attenuate, and 
Ferment the juyees of Plants : fb the Content of thefe Cavities, cometh 
nearer to a more common Aer, defigned chiefly, fo fbon as it is * conve¬ 
nient, to dry them up. 

10. §. A G A I N, as to the Aer-Vejjels, divers queftions may be 
asked. As how it comes to pafs, that they are generally left in the 
Trunks of the fame Plant, than in the Root ^ The Caufe whereof is, 
that here in the Trunl^they are more under the power of the Aer^ 
both that which entreth in at xheTrunl^, and that which of its own 
Nature afeendeth 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,gind 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. 

11. 5^. Wherefore as the Aer-Vejfels may be oblerved ftill to be dila¬ 
ted or widened towards the lower parts of the Rootj the Aerial Princi- 
p/e being there lefs predominant, and the Saline more: So towards the 
upper part of the Trunli, to be contradfed or grow fmaller, the Aerial 
Principle being here more predominant, and the^aline lels. 

12. 5J. FOR the fame caufe it may beobferved, That the Aer-Veffels 
of the Second years Growth, and the feveral years fucceeding, are ufii- 
ally nearer of one Size, than thofeof the Second ^nd Firji'^ all being 
under a lefs power of the Aer, than the Firji. For the firft year the 
P/t/j being full of Liquor, the Aer-Veffels themfelves, are the only Repo- 
jitories of the Aer.. Whereas^iafterithe firft year, the Tith becoming dry, 
or another great Repojttory for the Aer 5 the Aer-Veffeles are henceforth 
filled with a moifterormore Vaporous znd Saline and fb made to 
grow wider. 

13. §. Hence the very •S'/i&e of the P/V/i, hdxhmxich influence xspon 
the Aer-Vejjels, 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 left,amplified in every new Annuat Ring ^ or at leaft to a certain 
^mber of years. Probably, becaufe in the elder Branches, the Spiral 
Fibres, of which the Veffels confift, are more bulky j and fb make a 
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VeJJelo^2i wider, as a more agreeable bore. Nature obtaining here¬ 
by, that the Quantity of Aer, Qiall always be anfwerable to the 
Growth of the Plants or at leaft, be fufficient to maintain its Vegetable 
Life and Vigonr, 

15. And therefore, as is above hinted, it (eems likely. That after 
a certain number of years, the Aer-Veffels are no longer amplified,but 
ftand at a ftay, and perhaps may grbw fmaller, according as the Tree is 
left or more Lot7g(£ve\ and that after this period, it is (bme way or other 

•in its Declining State. 
id. §• LASTLY, from the Cot7tef7t and (3overKwg Principle of 

the Aer-Vejfels^ the Time^ when they begin every year to be formed, or 
to appear, is always later‘s at leaft with refpeft to the feafon of the 

JTree. So that whereas the begin to be formed in 
thele, not till the latter end of Summer^ or there about 5 at leaft not 
till about that time to appear. That is, when the Sap begins to de- 
creale, and to grow more Aery 5 and fo more fit matter for the Gene¬ 
ration of the (aid Aer-Veffels. 

CHAP. ly. 

Of the Generation of Liquors. 

P ON the Stru&are and Formation of the Tarts^ de- 
pendeth the Generation of Liquors^ as was lately in¬ 
timated. The manner whereof I have formerly 
(hewed, in difedurfing of the Foot, Yet (bme things 
I (hall here further explicate. And Firji, what we 
have formerly afferted, fc. That the concurrence of 
two Jpecifcally diftinift Fluids^ is as neceflTary to 

Jt^Htrition in Plants-^ as in Animals. Which appears, as from divers 
other confiderations, fo from the very struBure of a Plant: where in 
all the Orgdnical Parts, or the Parenchyma and the Veffels, are every 
(vhere rtiixed together per minima, that is, per minimas partes organi- < 
cas, or Fiber with Fiber of (everal Kinds. Every fmall part of d 
Tree, or of the Bart^ue of a Tree, being as I may (ay, a (brt of Linjy- 
Wooljey. So that there is not the leaft part of the Sap, which is not 
impregnate with divers Effential TinBures, as it is continually filtred 
from the Fibres of one Kind, to thofe of another 5 (landing every 
where wound 2r)d jiitcFd up together for the fame purpofe. 

a. 5^. FROM tte fpecial Nature and StruBure of x.\\q Parts, the 
Liquors of plants are likewile fpecijjed. The Veffels being the chief 
Vifeera of a Plant. For all Liquors in a Plants are certainly made by 
that plant. And fince the Plant hath no Vifeera ( (b 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 Veffels.j^ 
And if of divers Kinds by divers Kinds of Veffels. So that what the 
Vifeera are in Animals, the Veffels themfelves are in Plants. That is 
to (ay, as the Vifeera of an Animal, are but Veffels conglomerated : fd 
the Veffels of a Plant, arc Vifeeta drawn out at length. 

3- §• • 
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3.5^. A G A I N, aBthe fpedfywg of the Sap dependeth chiefly ori 
thefpecial Nature o£ tht Parts: fo partly, upon the Stru&ure of the 
Whole. Whereby every Part is ftill better accomodated with its own 
Jffjice. Thus the Aer-VeJJels are neceffary, not only and barely for a 
fupply of Aer 5 but allb by their Number^ Size, and Pofition to adjnfi 
the quantity of that Ar, to the government of Nutrition^ and the Ge- 
mration of the Spedfick^ Liquors of every Plant. Which is evident 
from hence, in that they do not follow the size of the plantbut are 
great and many, in fome fmall Plants ^ and fmall and few, in fome * 
others that are large. So Vines^ and Corn., as we have formerly ob- 
ferved, have proportionably a great number of Aer-Vejfels, and thofe 
very large. By which means the Sap is attenuated and le^ Oyly, and 
fnore copioufly impregnated with a Subtle, Volatile and Winy Spirit. 

4. For the fame reafbn, the Stalky of Maze or of Indian Wheat, 
which when it is Green yieldeth a very fweet Juyce 5 and the Canes, 
whereof Sugar ( which aboundeth with a volatile and inflammable Spi¬ 
rit ) is made 5 thefe, I fay, obtain the like over proportion of Aer- 
Vejfels, to what we lee in moft other Plants. Hence allb it is, that 
none of the faid plants have any confiderable Barque 5 that fo the at- ^ 
tenuating and fubtilizing Aer, may have a more eafic and plentiful ad- 
miflion at the Trunks alfo. For which reafon likewife the Pores of 
the 54/«of fome Canes 2iie, as hath been faid, remarkably wide. 

5. 5J. Hence allb it is oblervablc, that of the fame Spedes or Kin¬ 
dred, thole Plants which have the moft, and efpecially the largeft Aer- 
Vejffels'j have alfo the grcateft abundance either of a facet, or of a wi¬ 
ny Liquor. So in Applej they are larger than inCr^^, In Warden^ 
larger than in ^nince 5 and in Pear-Lree, larger than in IVarden. So 
allb in Corin, larger than in Goofeberrey 5 and in Vine, larger than in- 
Corin: and fo in others. 

6. AND 2iSthQ Aer-Veflels, by their Multitude diud Largenefs, 
are accommodated to the better making of a Winy Sap: (6 by their few- 
nefs and fmallnefs, of an 0;A. As is remarkably feen in Fir, and 
other Peflniferous Trees: thefe having, if not the fmal/eji, yet the 
fewejl Aer-Veflels 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 elle but Water: and that many Plants which yield a 
great deal of flillatitious Oyl, as Mint, Rue, and others, will yet grow 
in Water: I lay, if it be enquired how this IVater, is made Wine or Oyl ? 
I anfwer, that there is no fuch matter. But that the Oyl, and all other 
Vegetable Prindples are actually exiftent in, and mixed per minima, 
though in an extraordinary fmall proportion, with the Water. Even 
as we lee the diftilled Waters of Anife Seeds, Penyroyal, and the like 
to be impregnated with their own Oyls, which give the Tafle and Smell 
to fuch Waters. 

8. 5I. Wherefore,as a certain quantity of any Salt may be dillolved 
in Water 5 beyond which, it will not mix therewith, but remains un¬ 
der its own Form: So is there a certain proportion of Oyl, though far 
lefs, which may allb be perfeftly mixed with Water j and is certainly 
fo, more or lels, with all the Water in the world. But if that propor¬ 
tion, ordegreeof impregnation be once exceeded 5 the particles of 
Oyl do then, and not till then, gather into a body, and appear under 
their own Form. 9* 
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9. §. I fay therefore, that all kinds of Vegetable Principles^ are 
cither in or together with the Water, with left difference firft received 
into a Plant. But when they are once therein ^ they.are then fepara- 
ted, that is to fay, filtred, fome from others, in very different Propor-r 
tions and ConjunSions by the feveral Varts i the Waterjiby one Part,the 

by another, the Oylyhy another, and fb the reft: and fb 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 Majs 
or Stocli of Sap. And fb all thole parts of the Sap, which are fuper- 
flous to any kind of Plant, are at the fame time, difeharged back by 
Perfpirations, into the Jer. 

10. AND, thsit Nature, \n the various Percolations and Sepa- 
tions of the Sap, may ftill the better anfwer her end 3 hence, it is, that 
(he carefully Teeth, not only to the fpecial Nature and Proportion of 
the Organs, by which ftie doth her work , but like wife to their very 
Tojition. Thus it is obfervable. That whereas the LymphsduBs, which 
carry a more Watery Liquor, are ftill placed on the inner Verge of the 
Barque, next to the Aer-Vejfels : the La&iferous and Rejiniferous Vejfels 
of Plants, to whole Oylie Liquor a mixture of much Aer is incongru¬ 
ous 5 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, andfo moft fecure, from the Aer'^ either that which enters 
the Barque at the Circumference, or from the Wood and Pith. 

11. §. AND bccaufe the Refmous Liquors of Plants are more 
Oily, than their Milkytheir fecurity therefore, from the approach 
of the Aer, is yet further contrived. In that in and other Ke- 
pnous Trees, the Diametral Infertions are never found 5 or at leaft, not 
hijble: which yet in other Trees, are confpicuous 5 being thole Parts,, 
whofe office it is, to introduce the Aer from the Aer-VeJJels into the 
Barque. 

12. ^. AGAIN, the Milky Liquors of Plants being thinner than 
the Rejtnous, and having a confiderable quantity of Water mixed with 
their Oyt'^ hence it is, that in Milky Plants, as in Rhus, there are a 
greater number of lymphadnBs 5 and thole ftanding nearer to the 
Milky Vejfels, than they do in Pine and the like, to the Refinous. By 
which means they are better fitted to affufe their Aqueous 'Parts more 
plentifully to the faid Mil^y Liquor. 

i 5. F R O M the Mixture of Watery Parts with the Oylie, it 
comes to paft, that whereas all Lympha's, Mucilages, and Ropny are 
tranfparent, the Aqu£~oleous iJquors of Plants are Milky or white, 
dr otherwife Opacous. For the fame thing is the caufe of the white- 
neft of Vegetable, as of Animal-Mill^ : 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 Milk^, when throughly 
feparated one from the'other,they become very tranfparent. So the Stil- 
latitious OyloLAnife Seeds, is moft tranfparent and limpid,, even as Wa¬ 
ter it felf .* yet there is a known fort of Hpite 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 ftillatitiousOj/ of any Vegetable is diffolved, becomes 
a perfed white Milk^ as in this Honourable and Learned Prefence, I 
have formerly had occafion to fhew the Experiment. (4) 

14. 
of Mixture 
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14. “ jj. AND that the Milky Liquors of all Vegetables whatfoever, 
are more Oylie than their Lymphas^ is mofl: certain. For all thofe Gums^ 
which diffolvc either in Oyl or in Water^ as Galbanum, and the like, 
are originally the Milky *juyces of Plants. And if you take the Milk^ 
of any Plants as for inftai\ce, the M7/4 of common Sumach^ or of 
any "tafie^ Bitter, Afiringent, Hot, Cold, • or any other whatfoever 5 
and having well dryed it, and then fired it at a candle , it will there¬ 
upon burn with a very bright and durable flame, even like that of 
Tar or Turpentine It fdf. 

15. §. FROM what hath been faid, we may likewife gather 
the moft genuine import of the word Gum, and the diftindion there- 

' of both from a Rojin and a Mucilage. Firfl:, a Rojrn, is originally a 
Turpentine, or Acidoleous Liquor, having an exceeding (mall quantity 
of Watery Parts mixed therewith 5 and which, for that reafon, will 
not bediflblved in Water, but only in Oyl. Of this kind are Majikki, 
Benzoine, Taccamahacca, and divers others, commonly, in our Bils to A~ 
pothecaries, called Gums. Yet in ftrift (peaking they arc all fo many 
Rojins. 

16. Secondly, a Gum, and every Oylie Gum, is originally a 
Milky Liquor, having a greater quantity of Water mixed with its 
Oyly Parts 5 and which for that reafon, will be made to diflTolve ci¬ 
ther in Water or Oyl, Of 2tre Sagapen,Opopanax, Ammoniac, 
and others, 

17. §. The third fort of Gum, is that which is Unoylie, and which 
therefore diflblveth 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 ifluing from the Vejfels of the Tree. 
In like manner, as it doth from Cumfry, Mallow, and divers other 
'plants: and even from the Cucumer. The Vejffels whereof^ upon cut¬ 
ting crols, 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 el(e but dryed Mucilages. Or, if we will 
take the word in its wideft lenfo, then all are originally, either 
a Terebinth, or a Milk, or a Mucilage. 

18. §. I have likewile made divers-Ohfervations of the Tajis, 
Smells, and Colours of Plants, and of their Contents, fince thofe I la(l 
publifhed; and that both for the finding out the true Caufes of their 
Generation, and alfo the applying of them unto Medical and other 
Ufes. Of which hereafter. 
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C H A P. V. 

//je.Figaration 0/Trunks: 

H E Fifth Head, (hall be, of the Figuration of 
Iriitiks- . Which alfo, as well as the making of 

dependeth upon the Stru&ure oi the 
Parts. As Firfi, almoft all Shrubs ( ceteris pa' 
rihus) have a greater number of Acr-FejfelsSiud 
thole of. a fmaller Size 5 and confequently much 

, (pread abroad, as mod eafily yielding to the 
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 fpreading, the faid Aer-Vejfefs. dp fooner, and more eafily 
ftrike into the Barque, and fb produce collateral Buds^ and Branches, and 
that upon the firft rifing of the .Body from the Root : that is, the Plant 
becomes z Shrub. ... •«. ^ 

2. BUT tf'theMd Aer.’VeJels zie very large, they will not 
yield fb eafily to (hoot out collaterally and fo the grows up 
taller arid more entire: as in Oak, * WaUnut, Elm,%Lc. wherein they are 
exceeding large,is feen.Herice alfo the Vihe,\(' rupported,willgrow to.a" 

prodigious length. And Hops and Bryonfzre fome of the talleft,amongfi: 
all Annual Growths: the Aer-Veffils of all which, are very large. Whereas 

and many other like P/<?»^jV^^‘^hough the of their 

chynta, are vaftly wide,and filled with Sap 5 yet becaufe their Aer-Veffels_ 
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 (bever, but on the Largenefs of the Aer-Veffels. ; 

5. jJ. AGAIN, as z Plant or Tree grows e\ther .Shrubby, or Tall 
and Entire, according to the Size o( the faid Vejfels : fp from thdr 
Pofition, doth it grow slender or Thick. So, where they keep more 
wlthinthecompafsof a \Rw^, zsm Elm, and Apf the,Tree, in.pro¬ 
portion, ufually grows taller, and lefs thick. But .-where the faid 
Vejfels are fpread more abroad, and efpecially are poftufed in Rays,zs 
they are in Oak^, the Tree grows very thick. Becaufe the Cmd'VeJfels thus 
ftariding all along nearer to thethere is a more ready arid 
copious. palfage of the Aer out of the one into the other 5 ; and (b the 
Diametral growth of the Wood is more promoted. . j. . • 

4. 5^. 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 Acr-V.ef[els 
bound up with a greater quantity of Wood 5 tbe^ Aer hath not lufcci- 
ent poVver to move them,and the Barque with them, into thofe.various 
Poftions or Figurations, zs the Trunks Herbs do y\e\d to.. ‘ 

5. 5^. Yet the caufe of the various fhapes of the Trunk, is not the 
Aer alone 5 but partly, the Principles of the Plants themlelves, in^con- 
iuftion therewith 5 according to the predominibn whereof, and chiefly 
of Ibme certain kind of Salt or Salts, as 1 (hall hereafter (a) 
particularly explicate ) the Tr«»^ \s Square, Triangular, Pentangular, 
or otherwife Figured. And thus much in general of the Figuration 

of Trunks- 
* 'CHAP. 
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CHAP. VI. 

Of the Motions 0/Trunks. 

H E MoHofis alfo of Trunks are various. Princi¬ 
pally Four 5 fc. Jfcending, Defending, Horizontal, 
and Spiral. The caufe of the Afent of a Plant, is a 
ceixamMagnetickiCorreJpendence betwixt the^^^r and 
the Aer^Veffels of a Plant 5 the Motion and Tendency 
whereof, the whole Plant follows. This I have af- 
ferted, and I think, clearly demonftrated in my 

Firft anA Second 'BOOk0ofthe Anatomy o£ Plants. I will here add 
this plain Experiment. 

2. §. Take a Box of Moulds, with a hole bored in the bottom 
wide enough to admit the stalks of a Plant, and let it upon ftilts half 
a yard or more above ground. Then lodg in the Mould fome Plant, 
for Example a Bean, in fuch fort, that the Root of the Bean Handing 
in the Moulds may poynt upwards, the Stalk, towards the ground. 
As the Tlant grows, it will follow, that at length the Stalk, will rile 
upward, and the Root, on the contrary, arch it lelf downward. Which 
evidently (hews. That it is not fofficient, that the Root hath Earth to 
fhoot into, or that its Motion is only an Appetite of being therein 
lodged, which way focver that be: but that its nature is, though 
within the Earth already, yet to change its Poftion, and to move Down- 
wards. And fo like wile of the Trunks, that it riles, when a Seed fprouts 
out of the Ground, not meerly becaule 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 Defend. ■ For the TrunkcRoots 
growing out of fome Plants near the ground, and flirinking 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 
^acobcea, and many other Plants. * 

4. §. I F thefe Trunk^Roots break out only about the bottom of the 
trunk., as in the aforefaid Plants, then the Trunk, gradually Defends 
into the Earth, and is turned into a Root. But if itbe very fender and 
the Trunk-Roots break forth all along it, then it Creeps horizontally 5 
the laid Roots tethering it, as it trails along, to the ground,3 as instraw- 
berry, Ctnquefoyl, Mint, Scordium, 8cc. 

5. 5l. A S to their Spiral Motion, it is to be noted 3 That the Wood 
of all Convolvula’s or Winders, Hands more dole and round together in 
or near the Center, thereby making a round, and (lender Trmk. To 
the end, it may be more traHable, to the power of the external Motor, 
what ever that be: and alfo more lecure from breaking by its winding 
Motion. ^ 

> 

6. 
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6. 5^. Wherefore, Convolvulas do not wind by any fieculiar Na¬ 
ture or Genius^ which'other Trunks have not ^ but becaufe their Parts 
are difpoled (b, as to render them more (equaceous to the external 
Motor, Even as the Clajpers of a Viine^ having the like Stru&ure^ have 
alfo a of .* whereasthe themlelves upon a ' 
contrary account, move in a Jiraight Line. 

7. The Convolution of Plants^hzth been obferved only in thofe that 
Climb. But it feems probable, that many others do allb windj in 
which, the main Stalky, is as the Axis to the Branches round about. Of Q 2 P i 
which number, I conceive, are all thole whofe Roots arc twjfted h ^ “ 
Motion we oblerved in fpeaking of the Root. Whether it be fo, or ’ 
not the Experiment may ealily be made by tying ^ Thred upon any of 
the Branches 5 fetting down the refpeft it then hath to any Ojarter in 
the Heavens : for, if it (hall appear in two or three Months, to have 
changed its Situation towards Ibrae other Quarter, it is a certain proof 
hereof And that hereby the Roots of many Plants become twifted 5 
the Motion beginning in the Stalk ■> ending at the bottom of the 
Root, which ftands always fixed in the fame place. 

8. §. The Convolution of Trunks, is made not one, but divers ways 5 
(bme moving by South from Eaji to Weft 5 and others from Weft to Eaft. 
Wherefore it leemeth, that as the Efticient Caufe of Convolution, is not 
within the Plant, but external; fo allb, that it is not Ow,but that there 
are Tm Great Eft^cients of this Motion 5 ft. 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 
IVeft. And others winding with the Moon, in its Monthly Motion, from 
Weft to Eaft. 

9. i. This polfibly, may 'alfo beone ftnple way of diftinguilhing 
betwixt Solar, and Lunar Plants. Thus far, in general, of the Motions 

of Trunks. 

CHAP. VIL 

Of the Nature of Timber or Trunks, as they 
ferve for Mechanick Ufe. 

H E laft thing I purpofed to fpeak of, is, Thofe 
feveral ^alities of Timber or of Trunks, by which 
they are fitted for Mechanical Z)fe. As Hardnefs,; 
Softnefs, Faftnefs, Clevefomeneft, Tougknefs, Brittle- 
nefs^ Durablenefs, or any of the fame ^alities 
compounded. The F'iftble Caufts whereof are ob- 
fervable, Partly, in the StruBure of the feveral 

Parts 5 ft. the Infertions, Sap-VeJJels and Aer-Vejfels 5 as to the Num-^ 
ber. Size, or Pofttion of any of them. And partly, in the Nature of 
the Parts ^ I mean fuch as is manifeft to ftnft. According to our clear 
and diftinft obferving of all which Caufes,- we may underfland,* 
Wherefore any Wood is made ufe of for any certain purpofe. And 
allb wherein fitly to apply it to further Vft. In order to Which, a 

’ A a compleat 
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compleat Hiftory of the Mechanical TJfes of Vegetables would very 
much conduce. I (hall for the prelent give Ibme Injiances. 

2. §. AS Ibme Woods are foft^ ^sDeal^ and Sallow. Yet from 
different Caules. Tied., from the great Vorofity of the Wood it lelf^ 
or the large Tores amongft the Sap-Vejfeh. But Sallow, from the great 
number o^^Aer-VeJfels fpread all over it. And therefore, though they 
are both foft, yet will not lerve for the fame purpofes 3 Sallow being 
well wrought iipon, which way foever you cut it: but Deal, efpeci- 
ally the white Deal, if it be cut crols, it tears, and will never polifh 
or work fmooth. 

3. §. Again, in sallow, by the equal fpreading of the Aer-Vejfels, 
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 3 and fo doth not difturb the 
even Motion of the Hand. For the fame caufe, shoomakgrs alfo make 
ule of it for their Carving-hoards., Becaufe being every where equally 
fbft, it turns not the edge of their Knives, Which Deal would pre- 
fently do 3 becaufe though very fbft in fome places, yet in others ’its 
hard 3 that is to fay, on the inner Verge of every annual Ring of Wood, 
where the old Sap-Vejfels grow much more compadt and clofe together. 

4. 5^. AGAIN, fome Woods are foft, but not 3 others are 
both, as Linn : its Softnefs, depending on the numeroufnels and equal 
fpreading of the Aer-Vejfels : its Fajinef^ on the clofencfs of the true 
Wood, and the fhortnels, and fmallnefs of the Infertions. For which 
caufe, it is of excellent ufe for many purpofes 3 and particularly, for 
fmall Sculpture: fuch as may fometimes be feen for the Frames of 
Lookgng-Glaffes, or of fmaller Pi&uires in Water-Colours. 

5. 5I. SOME Woods, again, are faji, and hard, as Elm. Its 
hardnefs depending upon the clofenefs of the Wood. Its fajinefs. 
Partly, upon the fame caufe 3 and partly, on the fmalnefs of the Infer-- 
tions 3 as alfb on the fewnefi of the Aer-Vejjels in proportion with the 
Wood 3 and on the thwart and crofs Pofiion of many of them. Hence it 
is, that Elm, of all others, is the moft Crofs-graind Timber 3 that is, 
cleaveth fb unevenly, to and fr.o, according to the crofs Pofition of the 
faid Vejfels. 

6. Hence alfo it cleaveth the moft Difficultly. Even then, 
when it is without any Knots. For which reafbn it is always ufed, 
as beft for the Hub of a great Wheel. As alfb for Water-Pipes,and for 
Pumps. Not becaufe it is the moft durable Wood 3 but becaufe it 
will not fplit or cracky, cither in the worhjng^ or afterwards. For 
the very fame reafbn, it is ufed for Coffins 3 that is, becaufe, it will 
not fpl/t in working: not becaufe it will endure longeft under ground 3 

' for are always made ot Oal(. So alfb the Ladles and Soles of a 
Mill-wheel are always made of Elm 3 as alfb the Keel ofa Boat, ft. left 
they fhould fplit: but the other Parts are made of Oa!^. 

7. §. It may here alfb be noted. That the commonly called 
Groaning-Boards, lately expofed, 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-hovlron, 
as was ufual, and thereby the Ra'rifa&ion of the Aer and Watery Parts 
in the Timber'.^ every Feffethecame, as it were a little Wind-Pipe for 

their 
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their Expirathff. And as a great many Drops falling together in a fhowr 
of Rain 5 fo a great many of thefe Pipes playing together, might make 
a kind of big or groaning noyle. 

8. 5^. AS El»t, of all Woods, is one of the fiftefl 5 So, on the 
contrary, of all hard Woods, Oak, is the molt Cleavefonte, or jplitteth 
the mofl eaftly. The caufe whereof is, partly, the Largemfs of the 
Infertiojis and partly, the Diametral or Radiated PoCition of mofl of 
xht Aer-fejfels: upon both which accounts, wherever a is once 
begun, ’tis eafily continued throughout the Diameter of the Trusik. 

9. 5^. AGAIN, fome Woods are hard, fafi, and tough. So is 
AJld, and efpecially Beech. Hard and fajl, from fome of the fameCau- 
fes, as Elm. Tough not from the Struhure, but from the Nature of the 
Parts 5 whole Principles are united in a more exad proportion. Where¬ 
fore London~Cars have the Rings of their Wheels of Beech ; becaufe it 
tears more difficulty than even A[l) it fdf. Whence alfo for large Screws, 
there is no Wood like it. But for Small Screws, of about an Inch Diame¬ 
ter, Birch is the beft 5 as being, though not fo hard, yet more tough. 

10. y. THE more Brittle a Wood is, ’tis likewifo ufually the more 
durable. So Oak,, which, with refped 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 forvice 5 
for there are no Woods will rot fooner : and therefore, though ftrong 
enough, yet unfit to make any Standing Parts of Building^ ox of Fur¬ 
niture ^ efpecially in wet and moift places. Becaufe, thefo Woods, 
having a lefs proportion of Oyl, than there is in 0-^4 5 they are apter 
to imbibe the moifture even of a dank, Aer 5 by which moifture, they 
either Rot, or breed Worms, which deftroy them. 

Tl. 5^. HEN CE it is, that what we call the Heart of Tim¬ 
ber , as it is more brittle, fo alfo more durable, 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 evapoufated, whilft 
the Oylie ftill remaine, as a kind of Tin&ure or ExtracI in the Wood. 
Even as we foe, that the older Seeds of any one Kind, are more Oy¬ 
lie than thofe that are green and young. So that the Oylie or Roftnous 
Parts of the Sap, are a kind of Embalming to the Heart, or older Part 
of a Tree, focuring it from the deftruftive impreffions of the Aer, For 
which Caufo it is, that Oak, Hew, Cocus, Guajacum, &c. which are 
Oylie Woods, have always much Heart, whereas Birch, Alder, Beech, 
Maple, which are very IJnoylie, have never any Heart. 

12. FROM hence likewifo we may underftand the Caufo of 
the Toughnefs of Flax : what we call Flay, being only the Sap-Vejfels, 
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 Vejfels being here younger, and lefs Oylie than in the 
Wood. So likewifo Hemp, is nothing elfo but the Sap-FeJJels of the 
Barque of the Plant fo called. And Scotch-Cloath, is only the Houfe- 
wifery of the fame Parts of the Barque of Nettle. 

ig. §. 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 refpefts, better than of 
Flax it folf Becaufe that even Hemp, although it will not make fo* 

A a 2 fine 
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finf« a Stable as Flax ( for all our fine BoUands are made of FUx ) yet 
F/L which is but of the fame finenefs as Bem^, will never, by all the 
Art yet known, be made fo white as Betn^ is made. The ^altUes 
therefore of the beftT^rr, that can be in Nature, arc that the Staple 

be loffg faaU, tough, and white. So that if in the Barque of any 
plaut, we can find thefe ^ahties, or any of them, to excell 5 we may 
be fure, it will be of better ufe, in Tome refpefts, for the making of 
death, or other purpofe, than Flax it felf. 1 , . 

14. 6. I WILL conclude with one instance more, and that is 
as to Grafting. The good and happy fuccefs whereof, doth certainly 
depend upon the fuitablenefs or refpondence betwixt the feveral Parts 

of the Stock and h as the Barque, Wood, and Pith 5 and that both 
as to the l^umber. Size, and Pofttion of the faid Parts,^n6. of their feve¬ 
ral Pores or Vefels : according to the degrees whereof, the ConjuM- 
on (ceteris paribus^ will be more orlefs profperous. So that of all 
fuch ConjunBions as are found to be apt and taking, and which fomc 
have learned not without long Praaice and Experience 5 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, fomc 
ConjunBions which feem to be ftrange, as ^ince and Pear, White Thorn 

and Medlar, 8cc. do yet, by the refpondence of their Parts, as well as 
by Bxperience, appear to be good. And there is no doubt, but that 
many ConjunBions not yet tryed, or not known to have been fo, may 
upon the fame ground, be tryed with good fuccefs. 

ic. The chief life of Grafting and Jnoculatwn, is. That they 
Accelerate the growth o^Good Fruit. The Caufe whereof, is the Knot, 
which is always made in the ConjunBion. By means of which, all the 
Sap is drained, and fo afeendeth up into the Graff or Bud, both Purer 
and in lefs ^antity 5 and is therefore better and fooner conceded. 
Hence the fmaller the Fruit of any Tree, though it be not the bed, yet 
the sip being there, in lefs ^ntity, is the fooner ripe. On the con¬ 
trary where the Sap afeendeth too freely, it doth not only retard the 
growth ofthe-Fm^, but produceth Barrennefs-j as is fecn in thofe 
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 Babit of our own Bodies. To conclude, the leffening the ^an- 
tity and thereby the melioriation of the afeending Sap, by Knots, is 
Nitures own contrivance 5 as is feen in Sugar-Cane, Corn, and other 

Plants. 
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To the Honourable 
4 

Robert Boyle Efq; 
SIR, 

F T E R I had JiniJhed the foregobig 

Books 5 hi which, 1 conceive, as far as 

Glaffes will yet lead us, I have clearly Re- 

fcrih’d and Delineated the Structure of a 

Plants and have endeavour d, in fome 

fart, to Vufold 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 Rifcourfe upon this Subjeli, You have been pleafed 

frequently to infift. 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 

he looked upon, as a Rue to the Authority which Tour Judg¬ 

ment hath over me. 

This I have faid, that, if what is herein done, fballprove 

acceptable unto Learned Men 3 they may know. To whom they 

are onceniore to give their Thanks: After they have fo often 

done it,upon {a better fcore) the Publijhing of Tour own Ex¬ 

cellent Works, In which, there feems to be a Quefiion, Whe¬ 

ther Tour Continual Endeavours, to enlarge the Bounds of 

Natural Knowledge, or Tour Succeffes therein, have been 

the Greater, So that, whereas Nobility in fome, doth 

only 
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only ferve to lift them, like Jupiter s Satellits, out of 

fight: You, by giving a greater Lights have drawn all 

Mens Eyes upon You. And whileft there are many , in 

aU Ages, fond of Preheminency in the ConduEi of Popular 

Affairs 3 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 Wifdoni, 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 wifidd by aU, who regard the Honour 

of their own Country 3 as it is, with much Zeal, by 

Sir, 

Your moft obedient 

Servant 

NEHEMJAH GREW. 
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THE 

LEAVES 
PROSECUTED 

W ith the bare E Y E ^ 

And with the 

MICROSCOPE 
Read before the Ro^d Society, OB oh. 26. 16^64 

PART I. 

C H A P. L 

(?/ t/je Protections anJ Folds of Leaves. 

N T H E General Anatomy of Plants, I have af 
figned one whole Chapter (a) to the Germen a^d^^^])Lz^, i, 
Peaf, Since then, I have occafionally made divers Ch, 4. 
Rcmarques of the lame, both with the Naked 
Eye, as there, and alfo with the Mkrofcope. The 
Principal whereof, I (hall here fet down 5 without 
repeating any from thence, or obliging my fclf 

ftridly to the Order there uied. 
2. §. That which in a Germen^ firft occurs to the Eye^ is the Pro^ 

teUion of the Leaves., or the various Methods which Nature takes to 
prelerve them from the Injuries both of the Ground, and of the Wea^ 
then To the Inftances formerly given, I (hall add thefe that follow., 

B b 
\ 
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3. 5^. AND Firfl, it is obfervable of the young Ends o? Ammi 
that left they ftiould be bruiled, or ftarvcd, upon their firft Erupti¬ 
on from under the Ground 5 they are couched, as Firn is rowl ’d, in¬ 
ward, each Bud, againft the Bafe of the Stalky of the foregoing 
Leaves, and moft exaftly laid up within the Membranes thence pro¬ 
duced : Juft as the Child in the Womb, lies with \{\sHead againft his 
Kneesor as it is afterwards embraced with the Armes of the 
Nurfe. And it is a general Rule of Nature, where the Stalls of 
the Leaves are fo long, that they cannot lap one over another and 
where no other fpecial Prote&ionh provided 3 for the bottoms of the 
Stall{s to be produced into broad Membranes, as Blankets to the (uc- 
ceeding Buds 3 as in Crowfoot, Dovesfoot, Claver, Cransbill, Straw¬ 
berry, Tarrow, and others. And fometimes inftead of two skins 
lapped one over another, there is one entire S^in, produced from the 
Stalk , in which as within a Secundine,t\i^ Bud is (afely ftirowded 5 and 
which, in its Growth, it gradually breaks open. 

4. THE fame isal(b obfervable in Sorrel, Biflort 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 Lea/^ but 
hath its Original DifiinB from it. And whereas in the former, every 

T / AT Plants, every leffer Leaf, toge- 
i ab. ifi. 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 Fe#//3 being fo many meet tranfparent 
Sl^ins. For which reafon, there is always found a 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 fhrinking up, and thereby from 
becoming ufelefs for the Prote&ion of the Plant. ^ 

5. THE Orchis, and other Plants of this kindred, bccaufe they 
^ Spring 2nd Flower G2it\y, 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 hath Baflard-Leaves, ox Interfoyls between and leaf 
for the prefervation of its Stings. 

6. ANOTHER Sort of Prote&iou is feen in Wild Clary 
White Archangel, and other Plants of a like Shape. In which, the 

Tal h Leaves do ftill cover and inclofe the leffer, not by being lapped 
• 4 ' over them, as where the Leaves are more numerous, is ufual 3 but by a 

Double Fore-Curl at the bottom of every two greater Leaves 3 by which 
the little is embraced, and fo kept fafeand warm. 

7. §. THE Leaves of Onions are all Pipes one within another. 
, Thefe Pipes zro every where entire, faving about the middle, where 

lab. 42. they have a fmall Aperturecommon 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, outof a ereafer. 

8. T H E L A S T I (hall give, is that which is remarkable in 
Common Sumach. The Buds whereof, being exceeding tender. Nature 

Tab. 41' appears fbllicitous in a peculiar, manner, for their prefervation'. Pot 
w hereas in other Plants, they are well enough fecured ofily by ftanding 
behind thestafk/ of the elder Leaves/ here they are lodged within the 

very 
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very Body of the Stall^'j as entirely, as a Kernel is within an Apple^ ot 
a Fmtus in the Womb. From whence it comes to pals that the Bajis of 
every Stalk is extreamly (welled, as going Great with a Bud. 

9. UPON THE removal of thofe Parts.^ which are con¬ 
trived for the Vrote&ion 5 the F oh Ids and Composure of the Leaves do 
next appear : all which are mo(f aptly fuited both to the Number and 
Shape of the Leaves^ and al(b their Poftion upon the Branch. In the 
Firji (a') I have given Examples of the(e Eight Sorts., (c. the ^a) Ch, 4, 
Plain Lap., the Vlicature, the Dhplicature, the Multiplicature, the Sin¬ 
gle Roll., Double BachcRoll, xht Double Fore-Role, and the Treble-Tab, 
Rol/, To which I (hall add Four or Five more. 

10. And Firji, m{ome Plants, zs Ground-Ivy, St. Johns Wort, 
and divers others, where the Leaves are fmall, pretty numerous, and 
grow by pairs, they have no Fould, but (land Flat and Tangent, like 
a pair ol Battledores clapt together. 

11. 5(, They have the like Pojiure in Baum'., (aving, that here 
the Edges of the are a little curled backward. Not Rolled, a 
Curl being but the beginning of a Roll. So the feveral Labels of a 
Graunfel-Leaf are all laid in a Back-Curl. 

12. §. The Leaves of (bme Plants, as Horehound, White Latniunt, 
Nettle, and others, are like wile only Tangent, but are (et with a 
Curle. And the Icveral Labels or Scallops of the Leaf of Common 
Crowfoot, are all Curled Inward. But thole of Hepatica aurea, are com- 
pofed into Double Fore-Rolls. 

15. jl. THE Leaves of Sage, Scabious, Red Lamium, Lychink 
Sylvejiris, and others, are neither couched one over another, as in the 
Bow-Lap ^ nor plated, as in the Flat Lap 5 but being 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.^^^’ 
A Poftion very well fuited to the Smalnels of their Number, and the 
Equality of their Size, not fo well agreeing with the Bow-Lap 5 and 
the (bmewhat 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. 5^. THE laft I (hall mention, is the Plait e-RoU, as in the 
pathum Alpinum, which fome call Englijh Rhubarb. The Leaves where¬ 
of are fo very large, and the Fibres (b prominent ^ that befides and 
under the two BackcRoUs, they are allb laid in (everal Plaits, and un¬ 
der thole Plaits, again with leffer ones, all moft exquilitely Tucked up 
between the (aid Fibres : So, as neither to bruile the (ame, nor yet to 
leave any Vacuity: whereby every and the whole lie clo(c 
and round within their Veils. 

B 2 CHAP. 
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CHAP. IL 

Of thofe things which appear upon tl7e Surface 
of the Leaf. 

• 

H E S E are Globular Excrefcencesy Spots, Hairs, 
Thorns tcoA Prickles : of all which, except Spots, 
I have fpoken in the Appendix to the Chapter of 
Leaves in the Firfl 'BOOfe* 

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 tranfparenr, as in Bears-Bear 5 their 
deer Liquor beeingnow evaporated to znExtra^ 

Th a:> or White Flowers. This, if licked oflF, will give you the Taji of the 
43- Ejfential Content of the Plant 5 different from that perceived m 

chewing the Leaf. 
3. For the obferving of them, it may alfb be noted, That al« 

though they often grow on both fides the Leaf alike j yet fometimes, 
as in Ground-Ivy, only or chiefly on the Back-Side. And that in many 

where the elder Leaves have none j on the young Buds they are 
very numerous 5 as in Corin Tree, Sorrel, and others. 

4. 5J. AS for Spots, the fmaller ones are obfervable not only in 
St. Johns-worts, (in which Plant only they are commonly taken no- 

Tab A2 «ce o£) 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 Icaft in fbme, from the Globulets above men¬ 
tioned 5 that is, when they break and dry away. So the Spots of Rue- 
Leaves,whiichin the Refe&ion of Light look blacl{_,but upon the Traje&i- 
on thereof me tranjparentarefo many little pounced half way 
through the thicknefs of the Leaf, and feem 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. 

5.5J^ besides thefe, and fome others ( as thofe in Ladies- 
ihtjlle') which are Natural totheLe^^, there are alfo fome Spots, or 

T b A2 rather Streaks, which are Adventitious ^ as thofe in the Leaves of Son- 
^ chus. The Caufo whereof^ is a fmall flat of a grey Colour, and 

about of an Inch long. Which neither ranging in bredth, nor 
firiking deep into the Leaf'-, eats fo much only as lies juft before it, 
and fo runs (budding along betwixt the skin and the Pulp oi the Leaf 5 
leaving a whitifh behind it, where the Skin is now loofe, as the 

- meafure of its Voyage. - 
6. THE Original and feveral kinds of Thorns, I have deferib’d 

in the above faid Appendix. I only add, that the very Leaves of fome 
Plants, if they ftand till the fecond year, are changed into fo many 
Thorns, as in the Furz>. 

7. §. 
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7. §. They are of life, not only for t\\G Prote&ion of the Bud^ but 
likewife, for the fupport of the PUnt, as is obfervable mtho^&Clmbers^ 
which are neither ftrong enough to ftand of themfelves 5 nor yet, from 
their fragility, are capable of winding about another, without being 
torn all to pieces. For which end alfb, thefe Thorf7S grow not like 
Buds^ eredted^ but poynt all downwards, like fo many Teniers 01^. 
Hiwging-hooks: as in the chiefly on the Stalks 5 and in CliverSy 43*’ 
alfo on the Leaves themfelves ^ whereby they catch at any Thing that 
Hands next them 3 and fb, although fuch dim and feeble PlantSy yet 
eafily climb to a very great hight. / 

8. §. OF THE feveral oSHairSy and their Ufe, I have 5. i.C^.4. 
alfo fpoken. As to one life, fc. the ?rote&io» they give to the Leafy Tab. 43. 
I ftiall here further note. That the defign of NaOtrey is the more evi¬ 
dent if we confider, That all Leaves are not alike Hair^y nor at all 
times, nor in every part: but differently, according to their Snb- 
fiancey TexturCy and Fouldiftg up. Their Age'^ for there are many 
young Buds covered with a thick warm HaiVy which afterwards dries 
up and difappears, as ufelefs 3 as thofe of the Vifiey Golden Liverrvorty 
&c. T\ie\t Subfiancefb thofe Buds which are tendered:, and would 
fboner feel the cold, if naked, have the fulleft Hairj as of Thifiky 
Mulleny Burdock.-, and others. Their StruUure 3 therefore thofe Leaves, 
whofe Fibres (land more prominent or above their SurfacCy left the 
coldfhould nip them, are covered with greater Store of Hair-j as in 
Moth-Mul/eny Garden-clar^y and the like- And theii Fould^ 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 Liverwort; 

and others. 
9. i. Add hereto. That where there is Store of Bahy Nature is 

the lefs follicitous for other Covers 3 and where there is not, the is more. 
So the Leaves of Beans and Peafeny of Nettle, Plantain, 6cc. not being 
Hairy, have each a Surfoyl, or elfe certain Hairy Thrums, to proteft 
them. And thofe plants vthich have neither, are foch as have ,a Hotter 
juyee, and fblefs fubjeft to the impreffions of Cold, as Speermrt, Scur- 
vygrafsy Watercrefs, Fenil, and moft of the Umbelliferous Kind. 

10. Hair is of ufe to preferve young Buds, not only, from the 
cold Aer, but alfo from too much Wet 3 which, if it were contiguous; 
efpecially in Winter, would often rot and deftroy them. But being 
made to Hand off in drops at the ends of the Hair, doth not hurt; 
but refrefh them. Thus doth Nature make the roeaneft Things fome- 
times fobferve to the beft Ends. 

■I I, M " I- m 
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CHAP. HI. 

Of the Figure of the Leaf 3 anJ the Apparent Pofition of 
the Fibres. 

HAT which in the Leaf offers it felf next to 
be obferved, is its Figure. This is infinitely va¬ 
ried with the feveral Kinds of Plauts: and there 
are fome, which have Leaves ( befidcs the two 
firft Dijfmilar ones J of Two Kinds or Two di- 
ftinft Figures 3 as the Bitter-Srveett the com¬ 
mon Little Bell, Valerian , Lady-Smocks , and 
others. For the Under Leaves of Bitter-Smet, 

are Entire, the Upper, with two Lobes: thtUndti Leaves of the 
Little Bell, like thble of Fancy 5 the Upper, like thole of Carnation, 

or of Sweet-William. And in fome Plants^ Nature affedeth a Kind 
of Irregularity 5 the Leaves whereof are of no one certain Figure 5 as 
in Dragon, Peony, Bijhops-Weed, 8cc. 

2. §. BUT ihtLeaves o£ moft Plants, have a Regular3 
and this Regularity, both in Length and Circuit, always defineable. 

, In Length 3 by the Proportion between the ffveral Leaves upon one 
Tab,^6, or between the (everal upon one Leaf. So the Leaves 

of Clematis Sylv. major, which (land % Ternaries, (horten by equal 
Proportions, that is to (ay, 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 and Fibers o£ Clematis Virgini- 
ana Heder<s folio, of Artenuifa, &c. (horten in like manner by equal 
Proportions. The (ame is oblervable in meafiiring, upon a Goofeberry- 

Tab ±6. Poynt of the firft Lobe, to the firft Angle 3 from thence, 
to the (econd Poynt 3 from thence, to the (econd Angle 3 and from 
thence to the third Poynt. 

3. §. But in many, the Proportion is different* So in the Leaves 

of the Leffer Maplethe (hortning of the fmaller Lobes, with refpeftto 
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 Alth£a fruticofa Pentaphylloidea, the middlemoft Lobes 

(horten by a greater Proportion than the Leaft3 all three being as Ten, 
Fourteen, and Twenty. 

4. WITH re(pe(ft to the Circumference, the Figure of moft 
Leaves is very Complex. Yet Two things are evident. Firft, that all 
Regular Leaves,?ire defined or meafured out by Circles 3 that is, by the 
Arches or Segments of (everal Circles, having either the fame, or di¬ 
vers Centers and Diameters. Secondly, That the Length of the Leaf, 

or of the chief Fiber thereof^ is the standard Meafureloi the Diame¬ 
ters of the(e Circles: thele being either its full Length, or certain 
equal parts fubftraffed, or multiplied 3 as half its Length, or its Length 
and half, &c. 

5. jJ. 

/ 



Book IV. of Leaves. 5* 

5. 5^.. TO make this appear^I (hall give (everal Inftances: of fome^ 
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. 5^. 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 Syderitis Salvia fol. by Two Circles: the Diameter 
of the Lower, being Twice the Length of the Leaf'^ of the upper, 
the Length and half. In both thefe the Circles are drawn Outward 5 ' 
that is, with their Centers fome where upon the middlemoft or chief 
Fiber o( the Leaf. 

8. 5^. Thsit o{Oraffge-Tree., is alfo meafured by Two C/rc/ej-; but 
one of them repeated with Oppofite 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 Stall^^ is drawn In¬ 
ward, as the upper, and its Diameter Three times the Length of the 
Leaf. 

9. f. Leaf oitht Venetian Vetch, is meafured by Three Cir¬ 
cles. That next the Cone, drawn Inward 5 the whereof, isj-^^ 
Twice the Length of the Leaf'-y the next is drawn Outward 5 where- ' 
of the Diameter,\s juft the Length. The third or lowermoft, is drawn 
alfo Outward 5 and its Diameter, half the Length. So that they all 
Icffen by an Equal Proportion. 

10. 5^. The Leaf of Great Laferwort , is alfo meafured by 
Three Circles 5 all drawn Outward, and one of them Repeated. The 
Dwwefer of that next the is Half the Length of the oi xhtTab. 45. 
next. Thrice the Length, of the Third, juft the Lengthy the lower- 
inoft, is the fame with the Firft. 

11. That of Broad Leav’d Laferwort alfo meafured with Three 
Circles 5 and one of them repeated with Oppofte Centers. The Diame¬ 
ter ofthe Firft, is Half the Length of the Leaf.^ of the Second, Twice •fab. 44. 
the Lengthy 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. ' . n.i v. 
12. §, The Figure of the Leaf of the Cornelian Cherry, is exactly that 

ofthe foregoing, Inverted: the fame meafure there beginning at the 
Bafe, and ending at the Cone'., which here begins at iht Cone, and ends 
Sit the Bafe: as by comparing their Draughts together may be ob- 

fcrv’d. 
13. jj. INAL L, the foregoing Examples, both the Edges of the 

Leaves have the fame Meafure. But they have oftentimes, different 
ones 5 as in thefe that follow. 

14. TheLeaf Althaa frHticofa,h meafured by ThreeCircles. The 
left Edge ('as the Leaf lies with the backfide upward ) by One Circle, _ 
but Twice repeated. For the of the Firft, is the Length of fab, 45° 
the Leaf ^ the Second is the fame, but drawn upon another Center j 
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. 
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15. 5^. That of Blacky Poplar^ by Three 5 and each Edge by Three 
repeated. On the left, the Diameter the Firft, is the Length of the 

Tab. 45. Leaf-j of the Second, Half the length, of the Third, the Length and 
Half. The Meafure of the right Edge, is that of the left, Inverted: 
the fame Meafure there beginning at the Bafe^ and ending at the Co^e 5 
which here begins at the and ends at the Bafe. 

16, §. Thdit oi Doromcum, is meafured by Three OWc/, whereof^ 
one is repeated Once 5 and another Thrice. The right Edge by Two, 
and One repeated. For the Diameter of the Firft or that next the 
is the Length of the Leaf 5 the next is the lame, but drawn Outward 5 

Tab.^$. the of the Third, is Half the Length. The left Edge, by 
Three Circles, 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 ^ of the Second, Four times the Length 5 the Third, the 
fame as the Firft , 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, whereof the nether is 
likewife once repeated. 

18. 5^. It may feem, even from thefe Inftances, no very unobvious 
Conclufion , That all Crooked Lines, Spiral, Helick, Ellipticl{, Hyperbo- 
licii. Regular, or Irregular 5 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 Platits, men might firft be invited to Ma¬ 

thematical Enquirys. 
19. 5^. TOGETHER with the Figure of the Leaf, the Pofttion 

of the Fibers, as it is apparent before Difl'edtion, is obfervablc 5 efpeci- 
ally on the back of the Leaf. Whereof I fhall add, to what I have 
faid in the Firji 'BOOk, the following Remarques. 

20. §. Firft, that there are fbme 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 ^ 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 5 and where they 
all part at the Stalk,^ as in Mallow. 

21: Again, that of thefe, there are fome few, any two of whofe 
Fibres making two Rays of equal Length, take in One Eighth 
Circle, as in Mallow 5 and in fbme one Tenth : but in moft 

laivein either one Twelfth part, as in Holy-Oak’^ 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 Oppofte Angles 5 
or where the chief Fibers part at the Stalky, you only take in the Stalk.:;, 

you will thereby divide a Circle into Eight,Twelve, or Six equal Parts, 
as in Sirynga, the Vine and others. And fb likewife, where there are 

Td^.46,47, feveral Sprigs upon one stem, as in Fenil, Hemlock.^ and the like: 
,r as will bed be underftood by the figmes. 

CHAP. 



Book IV. cf Leaves. 53 

C H A P. IV. 
f 

Of the Parts Texture of the Leaf. 

COME next to obferve the (evcral Partswhere¬ 
of the Leaf is compoled; and firft the skjft. This 
being ftript off the Leaf although to the bare Eye 
it looks no otherwiie than a Skjn of Jfnglafs : yet 
being viewed through a good Glafs^ with a clear 
and true Light, and in an advantagious Pofition 5 it 
appears to confift not only of Orgamcal Parts, as 

do the skins of Animals j but thefe al(b Regularly mixed together, that 
is, of Parenckymous and Lignous Fibres, all very curionfly interwoven 
as it were, into a piece of admirably fine white Sarcenet: as in Flag, j’» 
r«%, and the like. . ‘ 

2. jf. From hence, it is eafy to conceive how the Skeins of all 
Plants, as well as thole of Animals, are perfpirable ^ fc, between the 
fevcral Fibers of which they confiflf. BUt as the Skins of Animals, 
elpecially in Ibme Tdrts:^ are made with certain open Tores or Orifices, 
either for the Reception, or the Elimination of fomething for the be¬ 
nefit of the Body : fo like wile the Skins, of at leaft many Plants, are 
formed with leveral Orifices or Pafs-ports, either for the better Avola- 
tion of Superfluous Sap, or the Admijfion of Aer, 

5. §. THESE Orifices are not in all Leaves alike ^ but varied in 
Bignefs, Number, Shape, and Pofition : Serving to the different Nature 
of the Plant,ov Leaf j and giving the Leaf, as it were,a different Grain. 
Princes Feather, i. e. a of Sankle, they Hand only on the Edges 
of the Leaf-.;, but are very ample. In the White Lily, they are Oval, 
very white, and each furrounded with a flender white Border. They 
ftand about a 6* or 8* 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 the Grey ilh Glofs on the upper fide the Leaf: 
for the Backslide, in which there are none of them, is of a dark 
Sea-Green. 

4. §. In the Leaf of Pine, they are allb Oval, and about the lame 
Bignejs and Number, as in that of a Lily 5 yet without a Border. But ^ , g 
their Pofition is very Elegant, Handing all, moll: exaftly, in Rank, and * 4 « 
File from one end of the Leaf to the other. 

5. N EXT TO the skin,\ies the Pulpy part of the Leaf-^ which 
by the fame latitude, as Vfe hath taught us in many other Words, I 
call the parenchyma. This Parenchyma or Pulp of the Leaf, like the 
Pith, and all other Parenchymous Parts of a Plant is made up of in¬ 
comparably Imall Fibres: 2nd thtie Fibres, 'm moii Leaves, 

Woven and woun d up into little Bladders. 
6. 5I. 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- Xab. 4% 
ried, as in the Pith, fohere, not according to the Size, but the Nature 
o^th& 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 Lcfl’er Leaf, they are very 
Large. In the Body of the Leaf, (bmetimes the Sides of the greater 
Bladders, are made up of leffer ones 5 as in Borage. 
' 7. §. In (bme Leaves, thefe Parenchymons Fibres are all drawn dole 
up together. In the Former, they are as the Threds in the Ope^-work^ 
of Bone‘Lace'^ in Thele, as the fame Threds, in the Cloth-work 

8. ThG Pithy Part,mx\iQ Stalks and almofl: up to the Top of 
the chief in many is Tubular 5 even whilft they are yet 
Young and Sappy : as in Sweet Chervil, Hemlock , Endive, Cichory, 
Lampftna, Dandelion, Burdock,^ DaiJye, Scorzonera, and others. And 
fometimes the faid Tithy Part is opened into feVeral little Pipes, like fo 
many Aer-Vejfels, above \ a Foot long, as in the Common Dock and the 
Little Spnrge, by fome called Wart-Wort. 

9. THE Strings of the Leaf, or thole Fibres which are vifi- 
ble to the bare Eye, ate compoled of Veffels of the Two General 
Kinds, fc, for Sap, and for Aer. They are joyntly diftributed through¬ 
out the Yet not fo, as to run meerly parallel 5 as in Animals, 
every Artery hath its^/« .* but the Aer-Veffels are every where Inclofed, 
or as it were Jheathed in the Sap-Veffeis. 

10. THEIR. Pofition is various and regular, not only in the 
Body of the Leaf, as is above (hewed 5 but like wile in the Stalk •* of 
which alfo I have given fevcral Inftances in the Firfl T500k* 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, 
and in a Ring near the Circuit. Whereby the Stalls is ftronger, the 
Growth hereof before and behind, more equal, and fo the pofturc 
of the Leaf mpre ered. 

11. in Dandelyon, they ftand in Five Parcels: of which the 
Greater ftands a little behind the Centre of the Stalkj figured into a 
very fmall Half-Moon or Semi-Tube, whole Diametre, through a GJafi, 
is not above of an Inch. The other Four, are extream (mail Cy¬ 
linders, hltogether make an Angle,twice as big as that of a V Confonant. 
Whereby, although the Stall^ be ftrong enough to lupport the younger 
Leaves 5 yet thole which are grown longer, and fo not only by their 
Bulkii but their farther Extenlion from the Center of Gravity, are 
become more weighty 5 commonly lie flat on the Ground. 

12. §. In Wild Clary, they ftand alfo in Five Par cels, xht Greater 
ftands not behind, but h^ore the Centermaking an Arch, whole Chord 
in a Glafs, is above i an Inch long j and belongeth to a Circle, whole 
Diameter is an Inch and half. The other Four, are fmall Cylinders, alfo 
different from thole in Dandelion 3 the two bigger, there Handing 
hindmoft; but here, the two Left, 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 PoJiHre,bux alfo make that Forceable Prejfure on 
the Ground, which can by no means be imputed to their Weight. Tor 
the Great Arched-Fibre (landing before the Centre of the Stalk., and 
the two Longer Round ones being uppermoft, in the Ridges of the 
stalk j they put on the upper parts thereof to a more full and for¬ 
ward Growth, and fo to bow the back-ward. And the Fibrous 
Arch being, though broad, yet almoft flat, doth hereby the more ea- 
lily yield to that Motion. 

14. 
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14. f. In Borage, and Moth-Mullet, they ftand al(b in Five Par- _ . 
cels. In the former, the largeft maketh ftill a more bulky Arch, 
that of Clarfi 5 being thicker, as broad, and of a leUer Circle or more 
bowed. But in Mullein, it maketh almoft ^n entire Oval. 

15. By means of this Figuration, a fufficient number yejjels 
for fuch large Leaves, are not only more conveniently Diftributed into ’ 
them 5 but alio ftand more fafely in the Stalk. For were the Arch con- 
trafted into a folid Cylinder, it could not lb prefently be relblved into 
fmall Fibers. And were it laid into a flat Plate, or ftraight but, either 
the Figure Stalky, and fo of the Leaf,TnvSd be altered 5 or elfe, the 
two ends of the Plate, would come too near the Circumference of the 
Stalky , and fobe more liable to the Imprejfions of the Weather : as may 
be obierved in cutting the tranfverfly, and by Figures. 

16. §. IN the Body of the JLe<//,befides,theP^//W/ of the Fibrous 

StringsoxThredsj above expefled, there is one Thred, bigger or left, 
which in all Plants, runs round the Edge of the Le^^and hems in all the 
reft j but can hardly be well observed in any, without ftripping ofFthe ^ 
Skgn of the Leaf, When the Fibres of the Leaf, are bigger,or left tender, 5®* 
as in Holly , the Skjn and the Pulp are fometiraes found either rotted 
off, or eaten away with Infers, whereby, both the laid furrounding 
Fiber:, and the reft, are all very fairly vifible. 

17. §. THE feem to be continu’d, in the Leaf, by being • 
Ramified out of Greater into Left, as Veins or Arteries are in Animals, 
But if the Skin and Pulp of the Leaf, as fuppofe a Borage-Leaf hQ taken 
off, and the Vejfels laid bare 5 by the help of a good Glafs, it will ap¬ 
pear 5 That they are all of the fame Size, every where in the Leaf:, Tab. 50; 
and alfo continued throughout the fame, all feveral and diftindt Pipes one 
from another, as theT^re^x ip a Skein of Sill^ And that therefore the 
Dijiribution of the Threds which the Vejfels compofe, is not the Ranlify- 
ing of Greater Pipes into Left 5 but the dividing a greater Clufter of 
Pipes, into feveral lefler Clufters,till at Jaft they come to be Angle 3 as 
in the Dijiribution of the Nerves. ' 

18. The VeJ/els 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 fb far didu(fted, as Tab, 50a 
Ibmetimestoftandat 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. 5J. The Aer-Vejjels, are not only, as is faid, Exiftent in the 
Leaves of all Plants:, but are herein alfbdifcoverable without the help 
of Glajjes: For upon breaking the Stalls or chief Fibers of a Leaf 3 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 oft 
only in fbme few Plants, as in Scabious, where it is more vifible. But 
may alfb be feen more or left, in moft other Plants, if the Leaves be ve- 5 ^ 
ry tenderly broken: as I have noted near twenty years fince3 and 52» 
thence conjedtur’d them a Sort of Vejfel common to Plants. Now this 
fine Wool, is really a Skein of Aer-Veffels, 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 Microfeope, I have reprelented iit 
two Excmples, the one a Scabious Leaf, the other that of a Vine. 
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‘ 20. §. THE WeftageoithG Strings and Parenchymous Fibers to¬ 
gether, is here made in the fame manner, as hath been dcfcribed in the 
Anatomy of the Root^ and Trunks the former being in fome Sort 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, and 
that is the Palm-Net. For whereas in other Plants, the Webb is made 
betwixt the Lignous-Strings and the Fibers of the Parenchyma, only vi- 
fible through a Mierofeope : here the faid Strings themfelves are In¬ 
terwoven, and the Weft age apparent to the bare Eye. Of Palm- 
Nets or ^acky, there are feveral Sorts. One of them is compofed in this 
manner. It hath a Fivefold Series of Lignons Strings or Fibers. The 
greateft whereof fwell out above the reft 5 and like fo many Ribs, are 
obliquely produced on both hands, foas to encompafs the Sacki Along 
each of thefe on the infide the^^*^:^, runs a fmall Whitifi Line^ 
being zThreadof Aer-Vejfels growing thereto. Betwixt thefe or 
larger Strings, there are others much lefs. Two or Three betwixt Rib 
and Rib, Parallelly interjefted. On the infide, there is a Third series, 
which is alfb obliquely produced 5 but tranfverfly to the former. The 
Fourth and Fifth, confift of the fmalleft Strings y not only Tranfverfly 
produced, but alfb Alternately, from the outfide to the infide of the 
Sack, & vice verfa. By thefe two laft, all the reft are moft elabo^ 
rately woven into one entire and ftrong piece of Work. 

CHAP. V. 

Of the Duration of Leaves, anc/ the Time of their 
Generation. 

N Evergreen, is one decree above a Plant which is 
fwafiyPerennial: of 1 his,only the Trunk^nd Buds 
live all the Winters of That, alfo the Expanded 
Leaves. And an Evergrovs, is a degree above an 
Evergreen: here, the Buds and young Sprigs, do 
only live s there, they grow and are put forth. 

^ 2. §. An Evergreen, is made fuch, either by 
the Fou^nefs of the Skyn, and Clofenefs or Denfity of the Parenchyma, 
whereby the Leaf is better able to endure Cold 5 as in Holly: or by the 
extream Smalnefs or Fewnefs of the Aer-Veffels, whereby the Sap is lefs 
dryed up, and fb fufficient, even in Winter, for the Nourifhment of 
the Leaf-, as in Box, and Tew, as alfb Fir, and all Rejiniferons Plants. 

3. §. The perpetual Growth of a Plant, feemeth to depend chiefly 
on the Nature of the Sap. For all juyees will not ferment alike, nor 
with the fame degree of Heat. So that whereas many Plants require a 
greater Heat, as that of Summer, for the fermenting and diftribution of 
their juyees, and fo their growth $ the Warmth of Spring is fufficient for 
many others 5 and for fome few, that of Winter it felf. 

4. A S T O the Time wherein the Leaves are formed s Firft, 
it is very probable. That in thofe Plants which have Leaves ( befides 
the DijUmilar ) of Two diftinft Figures^ as hath the Little Common 

" ' “ Bell, 
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Bell, and fome others 5 ihc V^der-Leaves, which differ in Shipe from 
the reft, are all at firft formed in the pl^me, before it begins to fprouti, 

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 
compofe 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 oSLeaves. 

5* SECONDLY, of the Buds of all Trees, and of Perenui- 
Stalks, it appears, That they confift of a great number of Leaves, all 
f^rfeaiy formed to the Centre ^ where,nocwithftanding,they are fome¬ 
times, not half fo big as a CheeJe^ASite. So that all the Leaves which 
ftand upon a Branch or Ckn of one whole Years Growth, were a^u- 
ally exiftent in the It isalfo very obfervablc. That although 
thefe Buds begin to be expanded not till Spring, yet are they entirely 
Formed, as to all their Integral Tarts, in the Autumn foregoing. So 
that the whole Stock of Leaves which grow upon a Tree, or any Per¬ 
ennial Stalky, this year j were made, or adtually in being, the laft 
year. A greater Heat, more fubtilized Aer, and better concofted 
juyee, being requifite for their Generation, than for their bare Expan- 
^on and Growth. 

6. i. LASTLY, of all Annual Plants, in which there are fe- 
veral Succeffive Generations of Buds, one under another in one year 5 
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 Succeffive Generations the Vnder-Buds, begin at 
certain ftated Terms : as in fome Plants, at every New Moon ; in others ■ 
at the F«// Moon ^ and in fome perhaps, with both, ox every 
Fourt’night. 

CHAP. VI. 
i 

Of the Manng'r of the Generation of the Leaf. Where 
alfoi that of the Two General Parts of a Plant, fc. the 
Lignous and Parenchymous, is further explain d. 

H E Vifble Caufes of the Figures of Leaves, have 
been formerly mentioned. It rhay here be * ' 
further noted. That the greater Fibers of the 
Leaf, being never Braced in the Stalk^h it is a 
good preparative for their better fpreading in 
thcLeaf. As alfo, that the fame is much favour’d,, 
by the extream fmalnefs of the Aer-Vejfels here¬ 
in : whereby they are more eafily divaricated,in 
the lefler Fibers, and fo the Leaf dilated. 

2. BUT thefe and the like are to be reckoned a fecondary Or¬ 
der of Caufes 5 which ferve rather to carry on and improve,that which 
Nature hath once begun. And therefore, we muft not only confider5^53.' 
the vifible Mechanifm of the Parts 5 but alfo the Principles of which ’ ° 
they are compofed, wherewith, Nature feems to draw her firft 
Strokes, 
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2. §. Now of thele, I have formerly, and as I conceive upon gwd 
„ around, fuppofed, the chief Governing Principle, to be the Sjiline, 

whether Alkaline, Acid, or of any other Kind : being in fome fort as 
the Mold of a Button, to which the other Principles, as its Attire, do 
all conform. Or the Salts are, as it were, the Bones 5 the other Prin¬ 
ciples, as the which covers them. 

4. 5^. A further Argument hereof may be deduced from the CttU- 
cular and other Concretions, commonly called Mothers, in Diftilfd Wa¬ 
ters, Vinegar, and other Liquors. For in thefe Concretions, there is all- 
Ways a tendence to 5 and many of them are true Vegetables 
in their Kind 5 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 Tranfit from the Fluidy into the Concrete Parts. So, 
I have known, fometimes. Vinegar it felf, to become by thefe Concre¬ 
tions, almoft as Taftlefs as Common IVater. Whereby it feems evident. 
That o^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 5 that mod 
Bodies which abound with Salt, are the greateft Nourijkersof Plants. 

5. §. This saline Principle, as is above hinted, is to be undcr- 
frood, a Generik. Name, under which divers Species are comprehen¬ 
ded 5 and of fome whereof, it is alwayscompounded, as in other Bodies, 
fo in Plants. As (hall be made to appear, by divers Experiments, when 
we come, hereafter, to (peak of Vegetable Salts. Whereby we are con¬ 
duced, yet further to enquire, What are the Princinples of this Prin- 

ciple^ . A . 1 AtT 
6. §. NOW thefe feem to be Four 5 a Nitrous, an Acid, an Alka¬ 

line, and a Marine. The Admixture of the Firft, is argu’d from the 
Place, which Nature hath afligned for the Generation and Growth of 
moft plants, fc. iieither in Caverns under Ground, as for Minerals 5 nor 
above it, as for Animals j but the Surface of the Earth, where tliis 
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 walked 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 
Refolving the Principles of a Plant. Many Plants,tvtn in their "Natural 
EJiate, do yield an Acid Jujice. And the juyees of many more, by Fer¬ 
mentation, will become Acid. And moft, by DiJiiUation in a Sand- 
Furnace, yield an Accid Liquor. 

8. By Calcination, all Sorts of Plants, yield more or le(s, both of 
a Fixed and a Volatile Alkqlji: the former, in the AJhes'^ the latter, in the 
Soot. And, at lead: the generality, by Fermentation alfo, yield a Volatile 

■ one 5 or fuch a kind of Salt, which, whether we call an Urinous, or 
otherwife, hath the like Odour and Taji with that of Urine, Harts- 
Horn, Soot, 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 Aer, 
The procefi wherof^ I (hall particularly (et down in a following jb/o 

fiourfe. Of thele Salts, mixed in a certain proportion, together^ and 
alfb Impregnated with fome of the other A^iive Principles of a Plant, 
and not without an Adnsixture of fbmc Parts from the Aer ^ I fuppole, 
that which I call the Effential, is produced: of which, I (hall alfo give 
an account in the fame Difcourfi. 

10. ALL THE Four Salts 2bovt mentioned, (cem 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 flnid there is a perpetual Inteflive Motion of 
Parts, So that the firft Intention of Nature is, That fome of thole 
Parts be difpoled to Reji. Now of all the Principles of a Plant, there 
are none hereunto more difpoled, than their Salts 5 whole Particles; 
being figu’rd with plain Sides, as often as tfiey touch Side to Side, like 
two Marbles exquifitely polilhed, they will adhere together. And the 
Particles of Marine Salt, being Cnbickj and fo,with relpcft to their Fi* 
^«r^,of greater than thole of any other Salt^ they will hereby, be 
moft and firft of all difpoled to 5 and fo become, as it were, the 
Foundation of the following Superftruhure, 

I • i * 

II. THE Second Intention of Nature is. That the Particles be 
brought to Reft, in a certain Pofition, agreeable to the Figure of the 
Parts which are to be formed. And therefore in the nett place, all 
tboie Parts of a Plant which are truly Lignous, by the Marine Salt, 
with the affiftance 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 : thele Salts being,altogetherj fturdy enough to refill 55* 
thofe Impuljes which might incline them to conform to any other Figure, 

12. §. THE next Intention isj That thele Fibres, at the lame time 
in which they are formed, may likewile receive Inch a Pofture as will 
bell anfwer the indented shape of the Leaf, Which Pofture, although 
in the Growth of the Leaf it is much Govern’d by the Aer-Vefjels j yet 
in the Generation hereof^ leems to be firft determined by the foremen* 
tinned Salts, according to their leveral Affgles, whereby they arc dif 
ferently applicable one to another. 

13. Now all the Sides of the Marine Salt, and the Sisks and the 
Ends of the Nitrous, properly fo 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 
one End, ,and Poynted at the other. And thole of the Acid, at both 5 
And that, withal, they are Shorter and more Slender. 

14. 5I. It Ihould therefore leem. That where the Alkaline Salt is 
any way predominant,and that the Particles thereof are placed End to 
End 5 there the Lignous Fibres ("as the larger ones in many Leaves 
declining their parallel Growth, begin to Ihoot out obliquely, or at An- ' 

one with another, ind thoCe Acute. 

h 5^. 
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15. If the lame Salt be predominant, and Ibme of its Tarticles 

placed, with the Pointed End of one, to the Side of another, or the 
Tab, 53. Square End of one, to the Poynted End of another j there the laid Fi^ 

hres begin to (hoot at Atigks lefs Acute, 

16. But if either the or is predominant, 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^hnt 
Right Angles j as do the greater Fibres, in fome Leaves 5 and the fmal- 
ler, in all. 

Tab. 53e 

‘ 17. IN the fame manner, the Fibre in the Circumference of 
the Leafis alfo governed , the Particles of the faid Salt, being reducea- 
ble, not only to any Angle, but al(b to any Circle, or other Crooked 
Line, as they are varioufly applyed. For if the major part be applied 
End to End, and only every Third or Fourth applied End to Side, they 
produce a great Circle. But if the Poynted End of each, be (et to the 
Side of another, they make a leis. And if the Application be the fame, 
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. AFTER the fame manner, the may be formed by 
the Particles of the Acid Salt. Which, >vithout being fuppoled to be 
crooked ( as thofe of the Aer, at leafl: the compounded ones, probably 
be ) only by applying the leffer Side of one, to the greater Side of 
another, will al(b be reduced to any either Circular or Spiral Line. 
And fo, likewife, for the production of the winding Fibres,wh\ch corn- 
pole the Bladders of the Pith and other Farenchymous Parts of a Plant. 

19. Thus doth ]Nr4/»re every where For what She ap¬ 
pears in Her Works , She muft needs be al(b in their Caujes. 

THE 
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PART II. 

C H A P. I. 
« . 

Of the EMP AL EM E NT. 

NEXT proceed to the Flower. Where I intend 
not to repeat thofe things, which have been by Me 
already noted in the FirFl OBOOh. 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 (bme things not be¬ 
fore mentioned, or but in tranfitu, and fuch as 

are moreparticular to the Flower. 

2. jj. And Firft, it may be noted ^ That where the Leaves of the 
Flower are few 5 thofe of the FmpaleMent or Qreen Border., are either 
of the fame Number^ or juft half as many, whether even, or odd. So 
in Lcucanthennm and Chickweed., there are Five Leaves 5 in the former 
Five Empalcrs^ in the latter. Ten. In Great Celandine., there are 
Eoxxt Leaves, and but Two Empalers^ andfbdn Poppy. The Arith- 

metick^ Nature being every where fuitable to Her Geometry. 

3* Of this Part of the Flower it is likewife obfervable. That 
It IS rarely, if ever, entire or one piece, but parted into divers little 
Leafy Pales, efpecially in all Flowers with the Florid Attire, as of Mari- 

gold, Daijy and the like 5 being fo numerous, as to make a Double, and 
often a Treble, ^adruple or Quintuple Border. Whereby they are apt¬ 
ly defigned, not only to prote& the Leaves of the Flower in the Bud^ 

and after their Expanfion, to keep them tite: but alfb, 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 confifts of Parts fb exquifitely tender, were 
D d 2 it 
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it pinched up too dofe, would be killed or fpoyled before it came to 
iix Birth. As Teeming Wmc«, gradually flaken their Laces i or as 
•taftars ufe to fplit their Stomachers into feveral Lafpets, to fpread, as 

their Belly riles. -ic ; 
4 ^ Nor is the Pojiure of the Parts in the tmpalement lels fuita- 

ble • not being filed one juft over another, but alternately. Whereby 
the* P^/aorPf^We/of every V^der-Order, fervetoftop up the gaps 
made by the Recefs of thcVpper. And fo, notwithftanding they all 
make more roome, yet all confpire to keep the Aer out. 

ij It is alfo worth the notice. That, for the fame purpofe, the 
Edges at leaft, of the feveral are neither nor 5 but 
fomany extream fine tranfparent S^ws, as in Chamemk. Whereby 
they clofe fo exadly one over another, that it is impolfible for any Aer 
to 4eep in, or any steams ufeful to the Attire 01 Seed, over haftily to 
perfpire. As we ufe, when we have put a Cf)r4 mtoz. Bottle, to tie a 
■bIsiAApv nver it. 

CHAP. II. 

Of theFOLIATVRE. 

Tab. 54* 

Ch. 5. 

Tab. 54. 

Tab. 54. 

Tab. 54, 

H E Leaves of the Florver are folded up in fuch 
Sort, as is moft agreeable to their own shape, and 
that of their inclofed whereof I have 
given Inftances in the Fiji I IhalJ here 
add (bme further Remarques. 

2. The Leaves of the Flomr of Blatta- 
fia, although of different Si%e and shapeare 
fb lapped one over another, as to make an 

Pquilateral Petttangle. 
5. §. ThQ Spiral Fold, which is proper to the Flomr, and'never 

feen in the Green Leaves 5 as it is it (elf immediately vifible on the Sur¬ 
face, (b by cutting off the top of the Florver before it is expanded, 
feems al(b to make a Helix j as in Pervpincle, the larger Convolvulus, &c. 

4. §. In (bme Flowers, where the Attire is lofty or Ipreading, as in 
Holioak^, together with the Fold, Leaves are all at the top 
tacked down a little, thereby making a blunter Cone, and fo a more 
ample Pyramid for the inclo(ed Attire. 

5. §. In Poppy, although the Leaves are extraodinary broad, yet 
being but few, and inclofing a fmall Attire 5 they could not be well re¬ 
duced to any regular Fold, without leaving (uch a Vacuity, as by being 
filled with might be prejudicial to the Fqyr which realbn, 
they are cramb’d up within the Empalement by hundreds of little 
Wrinckjes ov Puckers’-, z'& xfThxttoiFoxsxfiFiQCambrick.Handcherchifs 

were thruft into ones Pockets 



Book IV. / 

of Flowers. 165 

6. 5^. In Ladies-Bower^ the Leaves are neither laped one over ano¬ 
ther, as is moft ufual, nor (et Edge to Edge, as fometimes, but Side 
to Side, anfwerable to their Shape, and the Dijirihution of their ri- 
hres. Their broad Tops being alfb rowled up fo as to make a CoKe. 
In Ladys-Looki^g-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. 5^. In the Marvel of Peru, the Fold is Iikewi(e very peculiar. 
For, befides the feveral Plates, about Six, whereby the Flower is ga-54’ 
thered in the Midle 5 theTop of it is al(b gathered up by as many idi- 
ftinft Plates, underneath the former 5 and thefe rowled or wreathed up 
together fo exafily, that the like could hardly be imitated by a very 
dextrous Hand. 

8. 5^. OF x\iQ Hairs M^on Flowers and their ZJyi to the Attire, I 5* 
have alfo fpoken in the Firji OSOOk. I fl^all here add, That they are 
likewife of Z)fe to the themfelves, that is, for their clofer and 
fafter Conjun&ion, For of fome Flowers it is oblervable, That they 
are all over fmooth, faving on their Edges, which are border’d with 
Fringes of Hair 5 as of Spauijh Broome, Dulcamara, and others: In "Yah, 5 5. 
which, the Hairs on the Edge ofone Leaf, are fo complicated, or at 
leaft indented, with thofeof another, that all the Leaves feero to be 
but one piece. Nature feeing it fit, by this meanss to tie them toge¬ 
ther, left they (hould be expanded before it be due time. 

9. Many Flowers inllead 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 Sodering-Iron. But ufually Globular, as in Deadly 

Nightfljade, like fo many little Muforooms fprouting out of the 
Flower. 

10. 5(. 0\Xt Heads, doth fometimes ilfue a or Bal- 

famick, juyee. From whence proceeds that Clamminefs of (bme Flowers, 

whereby, being handled they ftick to our Fingers, as do tho(e of Bla- 

taria, and of Marigold ^ and thofe of Colus Joi'//,where the (aid Heads 

are (b Joft and fuccuknt, that they referable fo many little Drops of 
Balfame. The which is felt upon ftefti Carduus, may per¬ 

haps proceed from the like Caufe. 
11. §. THE Number of Leaves of the Flower hath been no¬ 

ted by the Learned S\r Thomas Brown, to be ufually Five. And this Treat, of 
Nature fo far affefteth, that many times where xht Leaves of the fame the ^inc. 

Flower are of a different Sizse, yet they keep to tVis 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 5 as thole of Toad-Flax, Snap-Dragon, Coded-Arfmart, 

Clary, Broom, and others. And when the Flower hath more than Five^ 

even many times Five Leaves; yet the Top of each Leaf \s indented into 
Five Parts:, as in Scorzonera, Cichory, and all xheIntyboUs ICind^ with Tab. 

many others. 
13. From whence and other like Infiances, it may (eem. That 

there is (bme certain Species of Salt in Nature, and that in moft Plants, 
of whofe Agency there are ftill fome Footfieps or other in the 

Flower. 
14- 



166 The Anatomy Book IV. 

Tab. 55. 

B.2.P. 2. 
5^. 65, 66, 
67. 

B. I. C/a5 

14. §. The I^ftmber of the Leaves, as hath been'laid, iscornmonly 
Five. Yerlbme Flomrs have fewer, and Ibme more, and that with 
Gonft'ancy, in divers Numbers, from One to One and Twenty 5 perhaps 
in all, fo far. The Flower of Acanthus Syriaats, is in a manner one 
fingle Leaf, that of Monky-Rubarb, three-Leav d'-, of Poppy, Crofs- 

wort, Radijh, and many others, Four-Leavd 5 the greater Number of 
Flowers, FivC'Leavd-^ of White Hellebore, Tulip, Onion, and moll: 
Plants with Bulbous Roots, Siy^Leavd'^ of WildTrowfoot, Seven- 

Leavd 5 of French Marigold, commonly Eight'Leav’d 5 of Flower-de- 

luce Nine-Leavd‘^ of Chickypeed, Ladies-Mantle, Ten-Leav’di, of St. 
James's Wort, Tkirteen-Leavdj and I think of Febrifuga, Cotula, Age- 

ratum. Corn-Marigold, with others, and of Chamemile, Buphthal- 

ntum, 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 
Icarce 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 5 13, Thrice j and 25, Five times 5 run¬ 

ning into it lelf. 
15. 55. THE Conjiituent Parts of the Flower are the lame asthole 

of the Leaf, fc.tht Parenchyma or Pulp,and the Fejf/els. But in the Bajts 

or bottom of the Flower, the Parenchyma is commonly much more f^on-* 

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 Seed,ha{^em the Maturation or due Exiccation there¬ 
of * as we ule 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 other Parts, And both of them fometimes, even in the skjn 

of the Flower 5 as may be argued from its being ftained with divers 
Colours 5 produced as hath formerly been (hewed, by the mixed 
Fin&ures of the faid Trj/eA. Thefe Colours, in many Flowers, as Tu¬ 

lips, as they are in the Sljin it felf, (o therein only 5 the Pulp of the 
Leaf being white. 

17. The Lignous or Sap-Veffels are fewer,and the Aer-Vejfels fmal- 
ler in the Flower, than in the Leaf And therefore it is very difficult 
to obferve the latter by Glaffes 5 efpecially the Proportion which they 
hold to the other Parts. But if you break the Leaves of fome Flowers, 

with very great gentlenels 5 they may hereby be Vnroaved or drawn 

out, as in the Green Leaves, to fome vifible length 5 and their different 
Number in divers Flowers may be difeerned. 

18. 5^. THE 'Ufe of the Flower or of the Foliature whereof we 
are fpeaking, is various 5 as hath formerly been (hewed. I now only 

* add, That one ZJfe hereof feemeth to be, for the Separation of the 
more Volatile and (Ironger 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 Sowing'-, and al(b, that its Fermentation, 

when it is fow’n, may not be too hot and precipitate^ but fuitable to 
fo (low and equal a motion, as is the Vegetation of a Seed. 

19. And that this 6W/?/)«r is fe pa rated and difeharged by the 
Flower, feems evident, not only from the Strength of its Odour, above 
that of the other Parts 5 but likewile, in that many times where there 
is HO Flowey,OT that very fmall, the Seed, that is its Cover,as in the Z)m- 

helliferous 
% 

SitfbL.;" ... 
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belliferous Kwcl^ is the more odorous. And therefore alfo, the Fine 

hath no Fiomr, partly, that the moft Folatile Spirit and Sulphur riiight 

all run into the bruit. , . . ^ 
20. 5^. the Figure of the Flomr^ although it is often 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 ^ait. The difference is only this, That 
whereas the Green Leaves^ and the Plain Leaves alfo of the Flovper^ are 
all meafured by the parts of feveral Circles : thofe Flowers which 
are Bellyed^ and thofe Leaves of the Flower which are not Plain, 

hvitConvex, are all meafured by the parts of feveral Spheres. And as 
th^ Diametres ohhoib Circles, bear a certain proportion to the midle 
Stemm of the Leaf'., Co the Axes of thefe Spheres, to an imaginary 

one in the Centre of the Flower. 
21. 5^. NOW the reafon why the Figure of the Flower is more 

multiplex, than that of the Leaf j maybe, partlj/, becaufe it is under 
the Command and Government of thofe Salts, which are here more 
refined and iepurate,th2in in the Leaf., and fo more free to lay the Foun¬ 
dation of any kind oi Figure, for which, of their own Nature, they are 
adapted. Partly, for that as the Nitrous and Alkaline Salts are chiefly 
regnant'in the Leaf fo in the Flower, in which the Parenchyniom Part .. r 

hath a greater {a) proportion than in the Leaf 5 it is moft reafonable, 
to affign the Predominion to the Acid {b) : the Particles whereof,both as ^ 
they are lers,and alfo poynted at both ends, (0 Teem to be more eafily .. ^ 

applicable one to another for the making of any Sort oC Line or Figure, 

CHAP. III. 

Of the-Aitiicc, cnid fir ft of that fort which viay he called. 
Seminiform. 

tion or the 
and fo near 
TinUure. 
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4. Thefe Parts differ alfo in their Portion 5 ftanding fbmetimes 
'tab <?trouble upon each Pedicil, as in Toad-pax, Snapdragon, and fbme others 3 

^ * but ufually fingle, as in Blattaria, Clematis Aujlriaca, &c. Sometimes 
faftned to their Pedicils at their middle, ftooping down after the man¬ 
ner of Voppy and other hanging Flowers ; as in Spanijh-Broom, Hyfop, 

Scabeous, Behen, 8cc. Sometimes they (land ere^ed, as in Clematis 
AuUriaca, Ladyes-Looking-Glafs, Rape-Crowfoot, 8cc. Thofe of Coded 
Arfmart have no Pedicils, but ftand upon a large Bafe. 

5. 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 ftand at the Top. Which is not the only 
thing peculiar in that Plant ^ it being the property thereof^ to ejacu¬ 
late its Seed, upon the leaft touch. Which property feemeth to de¬ 
pend, partly, upon the Pofttion 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 
fbme other Herbs, much more confpicous than the Foliature it felf. In 
Germander-Chickpeed, they are always Two, and no more. Sometimes 
they follow the number of the Leaves, efpecially in the number 5 5 as 
in Blattaria, Black, Henbean, &c. In Stichwort and Lychnis Sylveftris, 
they are lo, juft double to the number of the Leaves. ’ 

7. jJ. They differ alfo in their Bignefs, being in fome fmaller Flow¬ 

ers, larger zs m Borage, Ladys-Lookjng-Glafs, and others: and in fbme 
larger Flowers, lefs 5 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-fjooe. In Clematis Aufiriaca, like the Spatula, where¬ 
with Apothecaries make their Mixtures. In Mallow, like a Head-Roll. 

In Hyfop, they have one Cleft before 5 in Blattaria, one round about 5 
in Water Bettony, one at the Top 5 in Scabious, they have a double Cleft, 

Tab. 56. one on each fide, and fo in St. Johns IVort, Hyofcyamus, and others I 
before they open, in the Shape of a double Purfe. 

9. 5f. ThHt Parts, are all hollow 5 each being the Theca or Cafe 

of a great many extream fmall Particles, either Globular, or otherwife 
Convex 5 but always regularly figur'd. They are all crowded together, 
and faftned in dole Ranks, without any Pedicils, to the Infides of the 
Theca, like other leffer Seeds within a greater 5 or after the fame man¬ 
ner as in Hyofcyamus and fbme oihtt Plants, the true Seeds themfelves 

all round about clofe to the Bed olCafe as m Clary, znd 
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-Cafcy 

Tab'. 57. See in one Example, amongft the Figures. 

10. §. The Colour of thefe fmall Particles conteined in the Theca, 

is alfo different. But as That is ufually White or Fellow, fo are Thefe ; 
fometimes Blewif) but never Red. And fbmetimes not of the fame 
Colour with that of the Theca. Which further (hews how fcrupulous 
Nature is, in differencing the Tin&uresoi the feveral 

.11. 
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11. p. They are alfo of different Big^efs and Figure.^ Thole in 
Snap-clragoffy are of the fmalleft Size I have (cen, being no bigger T'a o 
through a good Microfcope^ than the leafl: Chccfe-Mite to the naked * 5°- 
Eye. In Flantaw., alfo through a G/^/r, like a Scurvy-grafs-feed. In 

Bears-foot., like a Mnjiard-jeed. In Carnation.^ like a Tiirfsep-Seed. In 
Bindweed.^ like a Peper-Corn. In all thefe Globular Figure, 

12. In Devils-hit., they are alfo Routid.^ but deprcffcd, like the Seed 

of Goof-grafs.^ or a Holland Cheefe. In the Bean and all forts of Puh., 

and Trefoils, as alfo in Blew-bottle.,Si.c. they are Cylindrid^. In Orange Tab. 58. 
Lilly, Oval, one 5'^ of an Inch long,like an Ants-Fgg. In Deadly-Night- 

Jhade, alfo Oval, but fmaller at both Ends. And thofe of Fancy, Cu- 

hick. In all ^befe and the former, they are Smooth. 

13. f. Butin Mallovp, Holyoal^, and all of that kind, they are be- 
fot round about v^ith little Thornes 5 whereby each looks like the Seed- ' 

Ball of Roman Nettle, or like the Fruit of Thorn-Apple, or the Fi[fd cal- -g 
led Tifeis orbis minor, or the Murices, uled antiently in Wars. They are 
alfo very great, ihewing, through a Glafs, of the bignels of a large 
White Peafe 5 being 200 or 300 times biger than thofo in Snapdragon 

of which there are about a Thoufand in each Theca, that is, in the fpace 
of about 1000^^ Cubical Part of an Inch. 

15. 5^. In fome Plants, as in Deadly Night-Jlsade, where thefo Parti- 

ales are White, they feem, by a very good Glafs and advantagious Poji- 

tion, to be compofed of Parenchymous and Lignous Fibres, ftitched up 
together, as in the other Parts. 

15. §, In Colocynthis, ( and with fome Analogy in Wild Cucumer, 

and I fuppofe all of that kind ) the Attire is very peculiar, not confift- 
ing of feveral little Thec£, upon fo many Pedicils, as is deferibed 5 but 
is all one entire Part, like a thick Columna in the midft of the Flotver 5 
having feveral little Ridges, and Furrows winding from the Top to the 
Bottom round about. In the midle of each Ridge runs a Line, where 
the Ski^, after fometime, openeth into two Lips, prelenting the Globu¬ 

lar Particles conteined in the hollow of every Ridge. 
16. §. Where the confifts of feveral Seed-lil^ Parts, as is 

deferibed 5 there, another Part diftindt, like a little Columna or Pina- 

cle, fkands on the Top of the Uterus or true Seed-Cafe. Which is * 
alfo regulatly and varioufly Figured. In Bindweed, it hath a round 
Head, like that of a great Pin. In the Common Bell, St.Johns wort, it is Tab.$6,'^j. 
divided into Three Parts. In Gerarium, into Five 5 In Afarum, into 
Six. Sometimesj the Head is Smooth, and fbmetimes befet with lit¬ 
tle Thorns, as in Hyofeyamus. Of the Vfe of thefo Parts, anon. 
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CHAP. IV. 
/ 

of the FLO RID ATI IRE. 

N THIS Attire there is alfo much Elegant Vari¬ 
ety, according to the Deferiftion we have given 
of it in the Firfl It always confifts of 
feveral Suits'^ Ten, Twenty, Fourty, a Hun¬ 
dred, or more, according to the Bignefs of the 
Flower. And every Suit moft commonly, of three 
diftindt 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 o^Cowflip. So 
Tab 59 that every Flower with the Florid Attire^ Embofbmes, oris, ^Vojy of 

perfedl Flowers. ^ 
2. In fome Flowers., every one of thefe Florets, is encompalled 

with an Hedg of Hairs 5 and every Hair branched on both fides 
Tab. 5 9. almoft like a Sprig of Fir, as in ASf er Atticus, Golden-Rod , and 

others. - , , . , 1 /- 
3. §. TheB^ye of the Floret \s ufually Cylindrick-, but lometimes 

Square, as in French Marigold. And the Leaves hereof which, for 
Tab. 6c. 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 ttPd, like the Edge of a Band, 

n t, 4- §• The midlemoftof the Three Parts, which I call the Sheath, 
T A* A ^ is ufually fattened towards the Top, or elfe at the Bottom of the Floret, 
lab. 60, indented, than parted into Leaves. The Surface feldom 

pjain or Even, but wrought with Five Ridges, and as many Gutters 
running almoft Parallel from the Top to the Bottom. 

ft 5. §. Thewhich I call the fiWe, runs through the 
B.i. Lh.$. Ywo Former, and foisfaftned, with the Floret, to the 

convex of the Seed~CaJe. The Head and Sides of this Part, is always 
befet round about with Globukts, commonly through a Glafs, as big 
as a Turnep-feed, or a great Pins-Head. In fome Plants growing clofe 

Tab. 6c, to the Blade, as in the common Marigold 5 in the French, and others, 
61 62. upon Pedicils or ]\tt\ti\ender Stales. Thefe, as the fpringeth up 

from within the Sheath, are ftill rubed off, and fo ftand like a Powder ^ 
on them both. And fometimes, as mCichory, they feem to grow on' 
the Infide the sheath, if it be fplit with a (mail Pin: as alfo in Knap¬ 
weed, in which they are numerous. Yet in the Seed-like Attire, always 
more numerous, than in the 

rj. , p 6. §. The Head of the Blade is always divided into Two, and fome- 
5^’ times into Three Parts, as in Cichory^ which, by degrees, curl outward, 

aHer thQ manner o^Scorpion-GraJs. 
7. 5^. The Defeription now given, agrees principally to the torym- 

biferous Kind, as Tanfy, Chamemile, and the like. But in Scorzonera, as 
alfo Cichory, Hawk^Weed, Moufear and all the Intybous Kind, with many 

more 
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more, the Attire is not feparate from the Foliatiire^ (b as to ftand with¬ 
in that in one entire Pojy 5 but every Leaf of the Flower hath its own 
Attire a part. For the fake of which, the Bafs of every Leaf\s formd 
into a little or whereby it embofomes its own Attire within ^2. 
it felf Confifting commonly of I wo Parts^ a Sheath and a Blade : the 
Leaf It felf anfwering to the Floret in other Flowers. 

8. §. In fbme Plants., befides the Attire or Pofy in the midle of 
the Flower 3 the Leaves alfb have each their own to therafelves, as in 7- , 
Marigold : yet this, as I take it,confifl:ing only of one fingle Partlwhich 
anfwers to the Blade 3 the Leaf it felf being as the sheath. 

9. §. In many Plants^ this Florid Attire is very large 3 fb that not 
only the^wVx, but alfb the feveral Parts whereof every Suit confifts, yfab. 6t 
being throughly ripe and well blown open, are all vifible to the bare 
Eye, as in Knapweed.^ and all the Thijile Kisrd. This Attire is all the 
Flower^ that this fbrt of Plants have 3 being, though Empal'd, yet with¬ 
out any Feliature. 

10. §. And fbmetimes, there is little or no Flower befides this At¬ 
tire, although extream fmall, 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 fmall Flowers, or of the 
Florid Attire of that Plant, 

CHAP. y. 

Of the Ufe of the Attire. 

F the Secundary Ufe hereof, I have fpoken in the 
FirSi 0500115 and particularly, of the Globnkts or Qh. 5. 
fmall Particles within the Theca of the Seed-tikg At¬ 
tire, and upon the Blades of the Florid, I have con- 
jeftur’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 

Flakgs in Chaps : but the Bread is a Kind of Powderyet fbme- 
what moift, as are the faid little Particles of the Attire. 

2.5J. But the Primary and chief of the Attire is fuch, as hath 
refpedl to the Plant it felf3 and fb appears to be very great and nccef- 
fary. Becaufe, even thofe Plants which have no Flower or Foliatnre, 
arc yet fbme way or other Attir’d 3 either with the Seminiform, or the 
Florid Attire. So that it feems to perform its fervice to the Seed, as 
the Foliatnre, to the Fruit. 

3. §. In difeourfe hereof with our Learned Savilian ProfefTor Sir 
Thomas Millington, he told me, he conceived, That the Attire doth 
ferve, as the Male, for the Generation oT the ^eed. t 

4. §. I immediately reply’d. That I was of the fame Opinion 3 
and gave him fbme reafons for it, and anfwered fbme Obje&ions, which 
might oppofe them. But withall, in regard every Plant is o(pp&vo,S^n\i/5 
or Male and Female, that I was alfb of Opinion, That it ferveth for 
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the Separation of fome Parts, as well as the Afufwn of others. The furn 
therefore of my Thoughts concerning this Matter, is as follows. 

5. jj. And Firft, it feems, That the Attire ferves to difeharge fome 
redundant Part of the sap, ns a Wori{ preparatory to the Generation of 
the Seed. In particular, that as the Foliature ferveth to carry off the Vo¬ 
latile Saline Sulphur: So the Attire,w minorate andadjuft the Aereal^ to 
the end, the Seed may become the more Oj/lj, and its Principles, the 
better fixed. And therefore the Foliature generally hath a much 

' ftronger Odour, tfian the Attire : becaufe the Saline Sulphur is ftronger, 
than an Aerial, which is too fubtile to affeft the Senfe. Hence alfo it is, 
that the Colour of the Parts of the Attire, is ufually White,ox Tellcw,r\t- 
ver Red: the former, depending upon a greater participation of Aer 5 
the latter, of Sulphur, I add further. That the moft Volatile and Aeri¬ 
al Sulphur 3 being by means of thefe Parts much difeharged 5 it may 
hereby come to pafs, not only that the Seed is more 0^//e,and its Princi¬ 
ples more fixed , but alio, that the Bodji or Parenchyma thereof, is fb 
compadt and clofe: For although it confifts o^ Bladders, yet fuch, as 
are Twenty times fmaller than in any other Part of a Plant of the like 
bignefs. Whereas, were the Aer copioufly mixed with the Sap here, 
as in the Pith, Fruit, and other Parenchymous Parts ^ it would give (b 
^uiek a Ferment to the Sap, as to dilate and amplify the Bladders of 
the5ee^/,beyond its prefent compaft and durable Texture 5 and fo expofe 
it, either to ’a precipitant Grovpth, or hidden Rot. Wherefore,'-as 
the Seed-Cafe is the Womb 5 fo the Attire ( which always ftands upon 
or round about it ) and thofe Parts of the Sap herinto difeharged 3 
are, as it were, the Menfes or Flowers, by which the Sap in the Womb, 
is duly qualified, for tlie approaching of the Seed. 

6. §. And as the young and early Attire before it opens, anfwers 
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 refemble a fmall Penis, with the Sheath upon it, as its Praputi- 
um. And in the Seed-libs Anire^ the feveral Thec£, are like fo many 
little Tefiicles. And the Globulets and other (mail Particles upon the 
Blade OT Penis, and in the 2iK 2s the Vegetable Sperme. Which, 
fb fbon as the Penis is exerted, or the Tefiicles come to break, falls 

. down upon the Seed-Cafe or Womb, and fb Touches it with a Proli- 

fick. Virtue. 
7. y. Confentaneous hereto it is alfb obfervable, That thofe Herbs 

generally have theSeed-like 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 3 *tis able to beget 
a more Numerous, Vivaceous, or Giganticli Birth. 

8. jf. That the fame P/d^ris both send Female, may the ra¬ 
ther be believed, in that Snails, and fbme other Animals, are fuch. 
And the Parti which imitate the Menfes, and the Sperm, are not pre- 
cifely the fame: the former, being the External Parts of the Attire, and 
the Sap, which feeds them 3 the latter, the fmall Particles or moyft 
Powder which the External inclofe. 

9- 
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9. §. And that thefe Particles^ only by falling on the TJurus^ 

fhould communicate to it or to the Haf therein, a ProHfic}\ Virtue ^ it 
may feem the more credible, from the manner wherein Coition is made 
by Come Animals as by many Birds, where there is no Intromijjton, 
but only an Adofculation of Parts : And fo in many Fifhes. Neither 
in others, doth thePe«^ ever enter any further than the Neck^ of the 
Womh. Nor doth perhaps the it felf; or if it doth, it can by no 
means be thought, bodily or as to its grofs Subjiance, to enter the Mem- 
brants, in which every Conception, or the Liquor intended for it, be- 
fore any Coition, is involved 5 but only fome fubtle 9nd vivifick. Efflu¬ 
via, to which the vifible Body of the Semen, is but a Vehicle. Andthe 
like Effluvia may be very eafily transfuled from the above (aid Particles * 
into the Seed-Cafi or Womh of a Plant, 

10. 5(. If any one (hall require the Similitude to hold in every 
Thing '■} he would not have a Plant to relemblc, but to be, an Animal, 

CH AP. VI. 

Of the Time of the Generation of the Flower. 

H E Time 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- 
haed or perfeddy (iniflied, 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^ are not formed in that year 5 but were actually in 
Being, and entirely formed in all parts, the year before 3 as in many 
Herbs, and in all Shrubs and Trees. , 

2. §. This will beft be feen by fome Inftafices. So the Flower of 
Mezereon, which opens in January, is entirely formed about the raidle 
of Auguji in the year foregoing. At which time, the Green Leaves of ': 
the Bud being cautioully removed, the Leaves of the Flower, and the Tab. dj. 
Thec£ Seminiformes or Seed-lik^ Attire, encompafling the Seed-Cafe, 
through an indifferent Gl^, are all diftindtly vifible. 

3. The like may be feen in Sirynga, and other Shrubs, and in 
Trees, In as many of which, as are Frugiferous, the Fruit alfo, which 
anfwersto 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 Augufl or ^uly of the foregoing 
year. For there are here, as well as in Trees, Two Sorts of Buds 3 fome Tab. 64. 
which arc compofed only of Green Leaves 3 and (bme which a.Kb 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 Auguji in the year preceding. 

5. 
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5. 5^. The fame may alfb be feen about the end of Auguji or the be- 
— , ginning of Sepcmher in a Tulip-Root. In which, the Two Inmoft Shells 
Tab. 63. dryer than the reft, ftand hollow, with the little young J/fU’er ("which 

appears in March or April following) inclofed now in their Centre. Being 
thus kept rvarnt and dry, left it ftiould either perifti, or be precipitated 
upon the Winter, by fprouting too foon. 

6. 5f. From hence it is plain, That although the Flower appears be¬ 
fore the Seed'-y yet if the comparifbn be made betwixt the Flower and 
Seed of the fame year 5 the Seed is firft formed, and afterward the 
Flower. That is, the Seed, for which Nature choofes the Firft- 
born Sap, is formed in the fore part of the year: which work being 

• • finiftied, owx. feecund part of the the Flowers intended 
for the Sire and Matrix of the next years Seed 5 is afterwards produced. 

7. 5^. THE true Tdme of the Generation of the Flower being 
know’n, it may alfb be an Inducement to make Tryal, for the bringing 
of many Flowers to grow fairly in Winter,wh\ch are ufed 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. 

l^he Appendix. 

Being a Method propofec/, for the ready findings by the 
Leaf a?id Flower, to what Sort any Plant belongeth. 

L T H O U G H many have beftowed extraordina¬ 
ry Care and Induftry upon the fearching out, and 
Defeription of Plants'^ and for the reducing of 
them to their feveral Tribes : yet I will take leave, 
here to propofe a fhort Method whereby Learn¬ 
ers, feeing a Plant they know not, may be infor¬ 
med to what Sort it belongs, and fo be direded 

where to find it deferibed and difeourfed of. For, except they have 
a Mafter to conduct thep],which few have 5 they muft needs,by feeking 
at random,lofe a great deal of time, which by a regular Enquiry might 
be faved. Befides, that what is learned by their own Obfervation, 
will abide much longer on their mind, than what they are only Poyn- 
ted to, by another. 

2. Now the moft Philofophicl{ way of diftinguifhing or fbrting 
of plants, were by the Chara&erijiick^ Properties in all Parts, both Com¬ 
pounded, Conjiituents, and Contents. But of the Compounded, the Seeds, 
and fbme other Parts, are oftentimes very minute: and Roots always 
lie hid. Asalfo the Conjiituent Parts, every where, without cuting and 
the ufe of Glajfes. Nor can the Contents be accurately obferved other- 
wife. So that for the Z)Je here intended, thofe Properties are the fiteft 
to be infifted upon, which are the moft Confpicuous, and in thofe Parts, 
where the Learner may the moft readily and without any difficulty 
take notice of them 5 as in the Flower and Leaf. The Flower hath 
Varieties enough of it felf. But in regard it is often wanting, when the 
Green Leaf is not 5 it is therefore convenient, that he be affifted 
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by both, and that the Varieties of both be diftinftly reduced unto ta¬ 
bles. . Which may be done, after the following, or foirie other like 

manner. 
3. And Firft for the Leaves, The moft obvious Varieties of 

which, are in their PoJltioKy Size or Shape.^ 
4. Leaves are faftned with, or without a Stalh. Without; 

only clofe to the Branch., as in Southifile 5 or furrounding it, as in 

Thorovp-Wax. 
5. 5^. Both thefe ways, they ftand either fmgly, that is, but one at 

the fame height , or more together. 
6. §. More together, in Even or Odd Numbers. In Even Numbers, 

commonly Two and Two, as in Sage., FoliumSometimes Four, as 
in Crofs’Wort, Madder, Herb True-Love, Vomum Maj£-^ or more, as, 
I think, in Woodrofe, &c. In Odd Numbers, Three, as in all Trefoils, 
Strawberries Five, in Pentaphil, Caflanea Equina 3 Seven,in TormentiL 

7. 5f. The Sizes of Leaves are innumerable. It is therefore necef. 
fary*to reduce them to a Standard. And fo, they may be reckoned. 
Three , Small, Mean and Great: with refped to the Length of the 
Leaf, the Breadth, or both. From one Inch and under, all Leaves may 
be accounted Small-., from one Inch and over, to five Inches, Mean: 

from five and overi Gre<if. 
8. The shapes of Leaves are alfo numberlels. But the moft ob¬ 

vious diftinftions which they admit of; are fuch as thefe 3 
9. Leaves are Membraneous, as the greater part 3 Squameous, as 

Abies , or Filamentous. Which are folid, as in Fenil, Meum, BuphthaU 
mum, Chamemile, Groundpine 3 or hollow, as in Onion. 

10. 5f. Membraneous, have all their main Fibres produced either from 
the Stalk , as in Holyoakh or from the middle Stem of the Leaf, as in 
moft. From the midle Stem, reciprocally, as in Scabious, or oppofitely, 
that is, one over againft another, as in Poje .* and both ways, at Acute 
Angles] as in moft 3 or Right, as in Dandelion. • 

11. 5^. Again, they are different with refpe^: to the Top, the Bot¬ 
tom, and the Sides. The Top is thorny, as in Furz 3 or Unarmed. Un¬ 
armed, either Produced, that isj Poynted, or at leaft, Roundijh, as in La- 

^ mium, Ironwort 3 or elle Reduced, as in Woodforr'el. And fo tl^ Bot¬ 
tom, Reduced towards the Top, as m Ground-Ivy •, orProdu- 
ced'upontheStalk, asmPoplar, Bay, ^c. 

12. The Sides or Edges of the Leaf, are either of one and the 
fame Meafure, as commonly 3 or of divers, as in Doronicunu Both 
ways they are Even, as in Syringa, Mous-ear-., or Uneven. The Un¬ 
even, are Prickly^ as Holly, Eryngium, Thijile 3 or Unarmed. Unar¬ 
med are Infedfed, or Reftfted. Infedfed deeply, that is. Loped, as 
Golden Liverwort, Clematis Peregrina-^ or with (hallow InfeBions, 
in moft. And fo, Indented, or Scallopped ; the former, when the An¬ 
gle is made withStraight Lines,2^s mDandelion-., the latter,with Crooked, 
asmthaliBrum, Refefted, that is, both Lobed, and Infedfed, or when 
upon the greater InfeBions, there are other lefler ones, as in iVdd-Uary, 

Lovaee, Mafierwort. • . • 
13. §. THE moft Confpicuous Varieties of are in their 

Fofition, Size, shape, and Colour. • , o 
14. §. Moft are faftned with 5 btit many without. Some¬ 

times, they are placed round about the Branch, that is, Coronated, as 
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vci'Viikgiumand fometimes, all on one fide ^ either in only, as 
in Bavpm 5 or \nRank^ and/’/7r, as in foxglove. In Saxifraga Anrea^ 
they grow, on the Leaf. ^ 

15. 5^. Again, they either ftand Singly, as vaCorn Marigold^ or 
Cluftur d. And fo, either all upon one Branchy or on feveral little Ra- 
mificated Sprigs. On one prolonged like a Tail, as in 
ria 'j or Contradled. And fo, either without Stal^s^ that is. Capita^ 
ied, as in Scabious^ or with Stall^s^ that is, TJfnbellated^ as Feml, &c. 
On feveral Sprigs., as in Tanacetum^ Tarroto. 

I 16. The of as of the may be reduced to 
Three. From \ an Inch and under, in Diameter or Lengthy may be 
accounted small. From h an Inch and over to an Inch and i, may go 
for Mean. And from an Inch and | and over. Great. 

17. Inrefped o£x.]\q Shape., Flowers slvq open or Bel/fd. 0/?e« have . 
both Leaves and Attire., as mofl: j or elfo are all Attire, as of Burdock^, 
Beta Cretica. 

18. §. The Open, confift of a Certain Number of Leaves, One, 
Two, Three, Four, Five, Six, Seven, Eight, Nine, Ten, Thirteen, or 
One and Twenty. Uncertain, commonly called Double. Thofo of a 
Certain Number, either Uniform, that is, all of a certain Size and 
Shape, as ufually , or Biform, or Triform, as in Irk, Blattaria. And 
thefe again, Even Edged or Notched 5 with Three Foynts, as in Mari¬ 
gold 5 or Five, in Cichory. 

19. The Belly d, are either fo in whole 5 or in Part, that is, 
with the Fop divided into Leaves, and the Bottom, Hollow : The for- 

' mer, are alfo Even Edged, as in Convolvulus 5 or Notched, as in Tra- 
chelium. The latter have their Leaves diftinguiftied as before. Their 
Bottom or Bafe, either faftned to the Seed-C^e, as in Snap-dragon or 
{landing below it. And fo, either Straight, as I think in Toad-flax 5 
or Crooked, as in Violet, Lark^heel. 

20. Inallthefe, thQ Attire \s Cither Seminiform, or Florid. And 
both, Cluftur d, or Divided 5 as in Mallow, St. Johns wort , Starwort, 
Hawk^weed. 

21. jj. The Colours of the Flower, are White, as in Water-Crowfoot 5 
Red, as Lychnis 5 Blew, as Borage 3 Purple, as Stockrjuly Flower 5 Blacky* 
as in fome Anemones 5 Tellow, in Wall-Flower j Tawny, in Coins Jovis 3 
Green, in Laureola. Which are either Single, or Mixed: Two toge¬ 
ther, as in Butyr-Bur, White and in White HeUibore, White and 
Green 3 in Monks Rubarb', Red and Green 3 &c. Or Three together, as 
in Fancy, Tellow, Blew, and Black., i. c. atro-purpureus. 

22. y. Howfarthele, and fome other like being re- > 
duced to Fables, would ferve for 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 made to thofe that 
follow 3 and in the Tables conteining the lafl: Diviftons, the Names of 
xh^ Plants therein poynted out, be exprefl’ed. 
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O F ' 

FRUITS 
PART III. 

, C H A P. I. 

Of the APPLE-, and of the LIMO N, and C V CV- 
MER, the Fruits of Plants vulgarly called POMI- 
FEROVS. - 

4 

H E Defcription and Vfe of Leaves and Flowers^ 
together with the thereto belonging, were 
prelented to this Honouvable Society^ the laft year. 
I (hall conclude this Subjeft with Fruits and 
Seeds 3 beginning withFm//, which will take 
up the prelent Dilcourfe. 

2. And Firft, I (hall delcribe the Com¬ 
pounding Parts of fome, more generally known. ' 

Which having done, I (hall next obferve th^Dfes of the fame, either 
for the Tmnt felf, or for the Seed. Some of the Defiriptiom, the 
Reader may be pleafed to compare with thole in the Firfi 'Book» Ck 6, 
I begin with the Jpple 5 to which I lhall fubjoyn the Limon, and Cu- 
cumer, commonly reduced to the Pome Kind. 

3- A N A P P L E, belides the Skjn, confifteth of a Parenchyma, 
Vejfels, and Coar, Parenchyma or Pulp, is the lame with that of the 
Barque of the Tree. As is apparent, not only from the vifible conti¬ 
nuation thereof from the one, through the ^#4/4, into the other: but 
alfo from the Structure common to them both 5 being both compoled 
of Bladders. In which, notwithftanding, there is this difference 

F f 2 That 
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That whereas in the Barque^ they are fpherical^ and very fmall, moft of 
them, through a good Glajs, not exceeding of an Inch in Diame- 
tre, and fome of them, left: here,they are oblong and very large, moft 

rp , ^ of them about of an Inch in Length, or more,according to the large- 
J-ab.6$. tendernefs of the Fruit j being all uniformly tenter’d or 

ftretched out, by the arching of the VeJJels^ from the Coar towards the 
Circumference of the Apple. 

4. 5^. The VeJJels^ as in the other Parts of a Plants are Sncciferons, 

and {or Aer. Both the Branches of the former, and the Angle Vejjels 

of the latter, are extream fmall. They run every where together, not 
Tab. 65. collateral, as Veins and Arteries do in Animals 5 but the latter, ftieathed 

in the former. 
5.5J. They are diftributed into Twenty principal B)ranches. The Ten 

outmoft, a little within the Apple, diverted from a ftraight L?«e,into 
fo many ^eat Arches 5 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- 

Tdb, 6^. verted into as many leffer 5 the former, at the outer, and the 
latter at the iner Angles of the Coar. Upon thele Five inmoft hang all 
the 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 

, , Flomr. But betwixt them, there are (carce any intercurrent Fibres 3 
fb that they appear every where disjunct from the bottom to the top 
of the Apple. 

7. 5^. A LI MON hath a Threefold Parenchyma^ which feera 
to be derived one from another : the Texture, upon every derivation, 

rp , being fomewhat altered, and fo made more dole and elaborate. The 
lab, 66. ytjjjoft, called the Rind, hath the moft open, and the courfeft Texture 3 

being compofed of the largeft Threds, and thole Threds woven up into 
larger Bladders. Thofe little Cells, which contein the Ejfential Oyl of 
the Fruit, and ftand near the Surface of the Rind, are fome of the laid 
Bladders much more dilated. 

8. 5J. From x.\{\$ psimoOi Tarenchyma. Nine or Ten Infertions oy La- 
mells d^Ye^ produced, betwixt as many Portions oi y\iq Pulpy Fart, to¬ 
wards the Centre, where they all unite into one Body, anlwerable to 
the Pith in the Trunks or Root of a Tree 3 and is a confpicuous demon- 
ftration, of the communion betwixt the Barque and the Pith 3 which 

Tab 66 much more oblcure and difficult to oblerve. At the bottom, 
' but efpecially the top of the Fruit, the Pith is fb far expanded, as with¬ 

out the mediation of any Lamels, to be joyned to the Rind. 
9. §. Throughout this Parenchyma, the Ve£els are dilpearled. 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 

thole branches on the Edge of the Pith, other little and very (hort 
ones (hoot 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 thole leveral Lamels, 
which joyn them together, ftands the lecond Sort of Parenchyma, dif¬ 
ferent from the former, in being Ibmewhat cloler, and finer wrought 
Divided, by the Lamels, into leveral diftin^l Bodies 5 every one of them 
a great and entire 15^^. . , ii. 
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11. f. 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 disjoyned one from another, and having their diftinft 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 leller 
Bags^re. conteined many hundreds o£Bladders, confiding of mod ex- 
tream fine Threds woven up together into that Figured Within thefe 
Bladders lies the Acid Jnyce of the Limon. 

12. A CUCUMER, hath alfo a Threefold Parenchyma. The 
Utmoft, is derived, from the Barque. In this, being expoled for fome 
time to dry, and then cut tranfverfly with a Rafor 5 not only the Blad¬ 

ders, but alfo the Fhreds whereof the Bladders confift, through a good 
Microfeope, are apparent, 

13. jj. Throughout this Parenchyma the Sap-Vejfels are difperfed 5 
near the Circumference, in Ten or Twelve very large Branches. Each Tab. 66. 
of thefe larger embofoms another of in its Centre. 
Adjacent to the Midle Parenchyma, they ftand in Clufires of much 
fmaller Branches, but more numerous. 

14. 5^. Out of all thefe Sap-Vejjels, iffues a tranfparent and vifeous 
Mucilage 5 which being dryed, becomes as hard and tough as Gum Tra- 

gacanth. Analogous to which, I fuppofe, is the truly purgative part of 

Elaterium. 1 i- • 
15. §. The Parenchyma is derivejd from the 5 and divi¬ 

ded into Three Colums, (landing triangularly, and having each of them 55. 
a Triangular Figure. Within thefe Colums ftand a diftinfl: Sort of Sap- 

Vejfels : from whence, fev^eral (mall and fhort Fibres ftioot into the In- 
moft Parenchyma, whereupon the Seeds do hang. So that thefe Columns 

are as it were the Beds on which the Seeds grow. With each of the 
Seed-Branchs Or Fibres,fome part of the faid Parenchyma or Cokm, ' 
out of which, the Covers of the are formed. 

\6. f. The Inmoft Parenchyma wherein the Seeds lie, and which 
anfwers to the Pulp of a Limon, feems like wife to be derived from the 
Colums, that is, to-be originally thence produced upon the Seed-Fibres, 

and afterwards fpread and augmented into a Pulp. By Three Injerti- 

ons from Colums, and as many from the Utmoft Parenchyma, and 
thefe re-inferted 5 it is divided into Six Triangular Bodies 5 and every 
Triangle, mo Three Ovals. 

17. §. A near refemblance betwixt the Garden WildCucumer, 

with refped to the Inward StruBure, as well as the Outward Figwe, 

may be obferved : Both of them having a Threefold Parenchyma. Yet 
with this difference. That the Three White Triangular Bodies or Co¬ 

lums in the one, is anfwered by a White Ring or Tube in the other. 

CHAP. 
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C H A P. II. 

Oj the PEAR and QJpiNCE. 
f 

Tab. 6j. 

Tab. 6j. 

Tab. 6y. 

Tab. 67. 

PEAR, befides the Skin, confifteth of a Twofold 
FayeKchjfma,oi‘Vejffels^ Tartareous Knots or Grains^ 
and a Coar. The Skin is lined- with a great num¬ 
ber of the (aid Tartareous Grains, through a Glafi, 
about the bignels of fmall Shot: whereby it looks 
withinfide,like the Skyn of-the Scute and fome other 
Fijlies. Befides thole which grow to the sk^in, there 

are alfo many more ftanding near adjacent to it all round about the 
Fruit: altogether about of an Inch in thicknels, through a Mi- 

crofcope 'j as in a Slice of a Pear cut tranlverfly is apparent. Somewhat 
more or left, as I take it, according to the Delicacy or Harfhnefs of the 
Fruit 5 as more in a 5«r^rf/»j/,or other foft and fwcet Pear, than in thofe 
which are called Strangulatoria. As all Vinous Liquors, and thole clpe- 
cially which are the mofi: Tartareous, become more loft and fweet, ac¬ 
cording as they caft off their Tartar, in a greater quantity, upon the 
Sides of the FeJJel. 

2. The Outer Parenchyma, is of the fame Original, and gene¬ 
ral Structure, as in an Apple. But the Bladders, anfwerable to the Shape 
of this Fruit, not altogether fo long, with refpeft to their Bredth. 
Throughout this Parenchyma, are alio dilperled many Imall Tartareous 
Grains 5 moft of them Ibmewhat round, as thole next the Skjn, and 
of a like Size 5 but nothing near lb numerous. 

3. 5^. The Bladders here, haveallba different Pofition(iom that 
they have in an Apple: there, they are all fo ftretched out, as to have 
relped to one common Centre, which is that of the Apple it felf But 
here,they every where bear a refpeftto the kidTartareous Grains^eveiy 
Grain being the Centre of a certain Number of Bladders 5 like a star, 
in the midleof its/^r#ex. Whereby, lb many of the tartareous parts 
of the Sap, as cannot well be thrown off upon the skin, are more 
commodioufly ^ifcharged, upon every little Knot or Grain, nearer 
hand. 

4. §. Throughout this Parenchyma, the Vejjels like wile are difper- 
fed* Of the Two general Kinds, for Sap, and for Ar. The Aer-Vef- 
fels, are here extream fmall, as well as in an Appleyet one degree, 
larger. They are both together diftributed into Fifteen principal 
Branches. The Five Utmoft make as many Arches, but commonly not 
near lb deep as in an Apple. From thefe, Ibrae fmall Fibres, yet a lit¬ 
tle more numeroufly than in an Apple, are dilperled throughout the 
Parenchyma. The Ten Inmoft run along to the Seed, and from thence, 
with the other Five, to the Floveer. * 

5. §. Next theCoar, Hands the Inner Parenchyma, in divers refpeds 
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 
thole of the Pith,Qi which itfeemsto be derived. Throughout that, 
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the Vejfels and tartareous Grains are difpcrled 5 in this, there are nei-^^ , . 
ther. The EpB whereof is, that is fweet, this fower 3 for which 
realbn, I have taken leave to name it, the 

6. 5^. Betwixt this and the outer Parenchyma^ the faid TartareoffS 
Grainshtgxn^ firft to ftand nearer together, to grow biger, and of a 
more unequal Surface 3 and by degrees, to unite into a Body^ in fbme , / 
Fears^ and efpecially towards the Cork , almoft as hard as a Plum-Stone 3 
which I have thereupon, named the Calcnlary. So that a Pear, is Na- j. ch.6. 
Xxix^s Preface or Tntrodh&ion xo2i Plum. 

. 7. §. This Tartareous Body, and thole Imall Grains above faid, ^ ^ ^ Qjj ^ 
have formerly fuppofed, 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 
or Figure of the Calcnlary, is determined by the Situation of the chief of 
thofe Vcffels'-) as in cuting a Pear fmoothly through the Centre and by 
the Length, is apparent. 

8. §. The Coar as v7ell as the Acetary, leems to be derived from the 
Pith. And is therefore leffer here, than in an Apple, where the whole 
Pith of the Stalk, goes to the making of the Coar only^ 

9. 5I. In moft Pears, at the bottom of the Coar, and a little below 
the Centre of the Fruit, there is a kind of fmall Vmhelical Knot:, from ^7* 
whence is extended a ftraight Chanel or Du&us, which opens at the 
midle qf the Cork, or Stool of the Flower, Icarce wide enough to admit 
the Imalleft Pin. Made for the Z)f hereafter mentioned. 

10. jJ. ACTUINCE, is nearly allyed to a Pear. The diffe¬ 
rences betwixt them arethefe3 In the fjuince, the outer Parenchyma 
is more dole, that is, the Bladders are fmaller. The Feffels more nu- ^2 ' 
merous, and more deeply enarched 3 the Calcnlary greater, and more 
fpread 3 according to the Shape of the Fruit: but the Aceiary, lels: 
The Coar ftands higher or nearer to the Cork 3 divided, not into Five, 
but Four CelU. And the Du&us from the bottom oftheCt^^r to the 
top of the Fruit, much more open and obfervable. 

C H A P. III. 
-v ' 1 ^ _ 

Of the P L V M, atid fome other Fruits of the fame Khidred. 

/ 

PLUM conliffeth of 3.'Parenchyma, the Two 
general Kinds of Vejfels, and a Stone. All which 
I have already deferibed in the Firji T500k. t tCh. 6, 

(hall here add, and further clear fome things. 
And Firft, it is to be noted, That, in Pro¬ 
portion to the Bulk^oC the Fruit, there are more 
FeJJels in a Plum, than in an Apple, Pear, or 

^ince. As allb, That in Plums, all the Vejfels are 
braced together into one Uniform Piece of Net-Worf, every where 
terminating at an equal diftance from the Circumference, fc. of an Tab. 68, 
Inch or thereabout. And as for the Bore of the Aer-Vejels, although 
xheGlafs I ufed, when I examined this Fruit, would notreach it 3 yet 
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B.i. Ch.6. 

Tab,6S» 

Tab, 68. 

Tab, 68. 

Tab. 68. 

is it to be prefamed, that they bear a juft Proportion to thofe in the 
Trunk^oi the fameTreie ^ and that therefore they are here larger, than 
in an Apple or Tear. The Sk^in likewife of a 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 compoled of Two or rather Three diftin£t 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 it, 
through the Chanel in the Side^ and at laft into the Hollow^ of the 
Stone 3 and is there fpread all over it: as when a fmall 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,y and become, as it were, 
the Lining of the Bottle. 

3. 5^. The Foundation or Ground of the Outer and more Bulky 
Part of the Stone, is the Iner Part of the Parenchyma ; 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 Frtdt together. And in (bme Stones 3 on the Surface 
whereof^ (bme of the (aid Tartareous Parts appear in diftind Grains. 
So that whereas in a Pear, the Calculary and the Acetary are diftind, 
here in a Pluna, they are thrown one into the other. Or, as fome 
Mineral Waters only make a Cruft about a Stick or other Bodies im- 
merled in them 3 but others, by (inking into thefe Bodies, do here¬ 
by petrify them .• Soinz Pear, thQ Tartareous Parts of the Sap, only 
make aCruJl about the Acetary'^ but in a Plum, they (ink into the 
Body thereof, or that Part of the Parenchyma, which ftands in the 
place of it, whereby it is converted into a Stone. The Figures of Stones 
(hall hereafter be fpoken of, when I come in the next Pact? to the Co¬ 
vers of the Seed. 

4. 5^. A N A P R. E C O C K is of the Plum-Kind. But (bme 
things are herein better ob(erved. As (irft, the Pojition of the Blad¬ 
ders of the Parenchyma. For the tartareous Parts of the Sap not being 
here di(perfed, in little Grains, throughout the Fruit, as in a Pear 3 
but all thrown off into the Stone: the Bladders therefore are (b dilpo- 
fed, as not to have refped to (everal Centres, as in a Pear', but only the 
Stone, to which they all do moft exadly radiate 3 thereto conveying 
the feculent Sap, in to many little Streams. This is beft feen, when the 
Fruit is full ripe. 

5. In this Fr/«V, while it is young, the gradual tranftnutation of 
the Inner Partoixke Parenchyma into a Stone, is al(b more apparent. 
And (b are the T^hree Coats, which (erve for the Generation of the 
Seed 3 being now all very diftinft 3 and remarkable, not only for 
their Bulkh but alfo, the Analogy which they bear to the Three Mem¬ 
branes m many Viviparous Animals. Whereof I (hall give a more par¬ 
ticular Defeription, when I come, in the following Part, to the Co¬ 
vers of the Seed. 

6. §. A PEACH hath a much bigger 5tone, than either a Plum, 
or zn Aprecock,: and hath therefore, when full ripe, and e(pecially in 

hot 
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hot Countries, a more defecated or better fined Juj/ce. For the rea- 
fon why the Stone is fo great, is becaufe the Vejjels run fo very nu- 
racroufly through the Body of it 5 and fo caufe a more copious preci¬ 
pitation of the Lees of the Sap thereinto. 

7. 5^. A C H E E R. Y is likewife near related to a Plum. But 
the Bracement or Reticulation of the VeJJels^ is here carried out further, 7- 
fo as to be all round about contiguous to the sk,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-Branch j fb may they be pre¬ 
fumed, to bear the fame Proportion here in the Fruit, 

8. §. AW AL NUT, is a Nuciprune^ or betwixt a Plum and a 
Nut, as a Bat is betwixt a Beaji and a Bird. For the Rind, anfwers to 
theP»//> 5 andthe5^e/7, as the Stone, is alfo lined. But the re/ 
fels, which in a Plum run through a Chanel made on purpole in the 
Stone 3 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 HAZEL^NZll 5 with fonts 

other Vm\X.s, analogous to each of them. 

GRAPE, \szPlum with two Stones-^ for their 
thicknels, as hard as any other. The Dijiribution , 

th^Veffelsis alfb fbmewhat different. For the 
principal Fibres running up dirertly betwixt the 
Stones 5 and the fmaller, making only one fingle 
Net, near the,Circumference 5 they all meet toge- 

.. _ _ ther at the Ti?;? of the It is alfb to be no¬ 
ted, That many Lignous Fibres are vifibly mixed with the Skink felf; 
whereby it becomes very thick and tough. And as the Aer-Veffels in 
the of a are greater than in that of an Apple, Pear, ad Plum: 
So is it to be prefumed, that in a Gr^pe, they ^re greater than in the 
Fruits of thofe Trees. 

2. §. The Parenchyma or Pulp of a Grape, feem^^ to be derived, 
not from the Barque, as in an Apple'., nor partly from the Barque, and 
partly from the Pith, as in zGoosberry : 'h\]X wholly from the Pith^ 
at leart, as far as the Reticulation of the Fibres 5 and the skjn only from 
the Barque 5 whereby the Pulp becomes fo tender and delicate I Meat. 

3. 5^.^ A GOOSBERRY, hath a Threefold The 
Utmort is derived from the Barque 3 of a Greener Colour, and very 
Sappy. The midlemort, from the Pith fbmewhat white, and more 
dry, as the Diametral Inferiions in fome Roots. In both of them, the 
Bladders are very confpicuous, above what they are in any Fruit, I at 
prefent think of, fo as to be vifible to a good Eye without a Glafi. ^9' 

^ ^ G S 4- §» 
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4. Betwixt thefe Two do run moft of the princi- 
Jab. 69. pal Fibres^ or Fafcular Threds. From which feveral fmaller ones are 

branched into the Inmoft Parenchyma 5 upon which, the Seeds do hang. 
5. 5^. Each oftheie imdWtt Branches is invefted with fbme part of 

the midle or white Parenchyma. Serving partly to mate the Covers of 
the Seed -y and partly, the /»//>, that is, the Inm^ and fineft Parenchyma 
of the Berryy in which the Seed lies. 

A fVhite C O RIN, without taking off the Sk^n, fheweth not 
unpleafantly how the Seeds are faftned. For as the Trunks of the Tree 
continues not to any confiderable Length, entire, as in a Plum but 
is prefcntly divided into feveral Boughs 5 nor are the Edges of the* 
entire, as alfo in a Plumy 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 Fibresy like Two other Bunchesy in every Corin. As by Refra&i- 
oiJy Objects of all Sizes are reprelented on the Walls of the Eye. The 
Operations of Nature l^ing every where Uniform: and foraetimes the 
fame in fmall, tranfcribed from a greater Copy. 

7. 5J. A N U T, is a Plum inverted, or turned infide outward 
^OTXht Shelly ftanding naked, includes the Parenchyma: the bearded 
Cap, not precifely anfwering to that, but to the Empalement of the 

Tab. 69. likewife in many other Plants, out-lives the Foliature 
and Embofomes the Vterm 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 Skjn of the Cap. 

8. §. AN AKERN, is the of an Tet with this dif. 
ference 3 Thatbefides the Cup, it ftands in, it hath only a Leathern or 
Parchment Cover inftead of a Shell. From whence it come to pafs that 
whereas the Kernel of a Nut is fweet 3 that of an Akprn, is of a very 
rough Taji : the Aufiere Parts of the Sap, which in a Nut are drained 
off into the Shelly being here imbibed by the Kernel it felf 

CHAR V. 

Of the SEED-CASE or MEMBRANEOVS 
.VTERVS. 

O the forementioned Fruits, I (hall rubjoyne,in fome 
Examples, the Defcription of the Seed-Cafe, which 
is analogous to the Fruit. For the Fruit, ftriftly fo 
called, is, A Flefy Uterus, which grows more moiji and 
Pulpy, as the Seed ripens. But the Seed-Cafe, whe¬ 
ther it be called a Cod, Pod, or by any other name, 
is, .d Membraneous Vterus, which as the Seed ripens] 

(tillgrows 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 Town. 
Oithc firft Sort, is that of 3 as alfb of C/^r/, Sage, Hyfop, and 

the 
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the like: wherein one and the fame Part., is both the Empalement of the 
Flower., and when that is gone, furvives as the Cafe of the Seed. 

S- Of the Laft, is that of Mjagrum Monfpermof?., Lithajperme^ 
all the Stones of Fruits, with divers others. And fbme Cafes, which 
are fbft, as, I think, that of Garden RadifJ}. The former, by cleaving 
in fbme part or other 5 thefe only by roting under Ground. 

4. § ■ T H A T of Garden Radifj, is a Light and Spongy pr Pithy 
Bodjf j originally, every where entire. But, as it ripens, breaks with¬ 
in, into ftveral White and Dry Membranes round about the Seed. By 
the Length and about of an Inch diftant from the Sides of the Cafe, ' " 
do run a pair of little Vafeutar Ropes. Some fmaller Fibres are from 
thefe tranffnitted to the Sides the Cafe ^ by which they are kept 
tite and fteady. Upon divers others produced towards the Centre, hang 
the Seeds, Wke Two Ropes oCOnions. 

5. §. Of thofe which open fb fbon as the Seed is ripe, fbme are 
made to open at the Top, as Popy Heads 3 Some on the Side, as moft 
Cods 5 and fbme at the Bottom^p, as that of Coded Arfmart. 

6. §. THE Popy-Head, is a little Dove Cost 5 divided by Eight 
or Ten Partitions,^ into fb many Stalls. On both Sides the Partitions, -p , - 
hangs a moft numerous Brood of Seeds. The Partitions and Sides of ^ 
the Head, are made of the Barque, and Lined with the Pith. While 
young, they are very thick^2ind fpongy 5 and together with the Seeds, do 
then fill all up.The Head is then alfb 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 F^Z'r/V^defignedfbr 
feveral purpofes, as ftiall hearafter be faid. 

7. §. Of thofe which open on the Side 5 fome are made to open, 
only on One b'/We 5 fbme, on both Sides'.^ fbme, with Three Sides ^ 
fbme, with more 5 arid fome horizontally or round about. 

8; THE cop o^Garden Bean (andfb the reft ofthe 
minous kind^ opens on one Side. It hath a Twofold Parenchyma. The 
Utmoft derived from the in which ftand alltheTe^A, in fe-Tab.jo. - 
veral Parcels 3 one whereof, at the Bdclf of the Cod, is much larger 
than the reft, ftiaped like a Copula ufed in Schemes , from whence ftioot 
thofe lefler Fibres upon which the Beans do grow. 

9. §. The Inner Parenchyma is derived from the Pith. Upon its 
Nativity, and for fbme time afterwards,entire and wholly compofed of 
Bladders, as the Outer. From the Bafe of the Cod they are gradually 
enlarged, fb as to compofe this Parenchyma into a very fbft and delicate 
Sponge. In which (the Cod being well grown ) the very Threds where- „ 
of the Bladders were woven, are many of them Co loolfe and ample, as * ^ * 
eafily to be drawn out ( as in the uroaving of Knit-worl^) to a confi- 
derable Length, fairly vifible through an ordinary Glafi. 

10. This may further confirm all that I have formerly faid of the B. 2. P. i. 
Fibrous Texture of the Pith, and of all the other Parenchymous Parts oCCh. $.8>c B. 
Plants. 5.P.1.CA.4, 

11. THE Seed-Cafe of Medica, is a Cod wound up: in the 
Echinata, Spirally', ia the Tornata, by znHelix. Not finifhed all toge¬ 
ther 3 but, upon the fall of the Flower, beginning to wind, continues 
its Circles, till it be come to its full Growth. 

Gg 2 12, JT, 
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Tab. 70. 

Tab. 70. 

Tab.yi. 

Tab. 71. 

Tab. 71. 

Tab. 71. 

TA.Ji. 

12. §, THE Seed-Cafe o^ Tel/om Henhean opens on both Sides. 

On the Top, is erefted a Colum, about \ an Inch long 5 which, as the 
Cafe fwells, gwros lefs, and at laft falls off. On the Sides of the TJterus 

or Cafe, TwoVafctdar Fibres run oppofitely from the bottom to the 
top, and fo into the Colum. Along the Tra^ of thefe Fibres, the Cafe, 

as it ages, gradually cleaves on both Sides aiunder. 
13. 5^. The is lined with a dry and thin Parchment, as 

fmooth as Glafs. In the Centre of the Cafe, ftands a great Parenchjmous 

Bofs, which is, as it were, the Bed or Vlacentnla 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 Tulip, opens with Three Sides-, be¬ 
ing, when young, a Prifm or \ox\gTriangk. From the midle of each 
Side, a Partition or Boord is produced j all three meeting in the Cen¬ 

tre of the Cafe j and fo parting it into Six Stalls for the Seed. The in- 
fides hereof, are, lined with a thin fmooth and gloITy Parchment, like 
that in Hen-bean-, derived from the Pith-, as the outfide, from the 
Barque: andfoin many other Seed-Cafis. 

15. 5^. ^ The Fejfels, after they rife above the Stalks, are difpofed 
with great artifice. For firft, they are divided into Three principal 
Branches, which run a long the Three Angles of the Cafe -, where the 
Three Sides, as it ages, gradually cleave afunder. From thefe chief 
Branches, at the Three Angles, divers lelfer ones run horizontally, and 
meet at the midle of each Side. From whence again, many yet fmallef ' 
ones are produced through the bredth of each Partition to their Edges 
in the Centreo? the Cafi. Where, once more, they are diftributed into 
very fine and ftiort Threds, whereupon hang the Seeds. 

16. §. THE Seed-Cafe o{ Stramonium or Thorn Apple, is divided 
into Four Clofcts: Not open one into another, as in Poppy, Tulip, &c. 
but fo many diftinft Inclofures. In the midft of each Clofet ftands a 
Colum, joyned to the SideoCthe Clofet by a Wall or Lamine. Through 
the Length of the Colums run feveral greater and leflTer Branches of 
VefeU, from whence others are obliquely produced, upon which the 

seeds grow. 
17. THE 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,bCmg produced from the 
Stalfro the midle of the Cafe 5 do there fetch a Circle, and fo divide it 
exaftly into Two the Uppermoft of which, when the 
Seeds are ripe, falleth off 5 and fo the wind fowes them. 

18. 5^. THE Seed-Cafe o£ Coded Arfmart, neither opens at the 
Topi Sides, as do all the former 5 but at the Bottom. It is 
compofed of Four Sides: the Outer Part of which, is fofter and more 
fucculentthe Inner a tite and ftrong Membrane. In the Centre of the 
Cafe, is erefted a Pole or Columupon which the Seeds do all hang very 

loofely. 
19. VromCoii Mechanifm, the manner of that violent and for- 

prifing Ejaculation of the Seeds, is intelligible. Which is not a motion 
originally in the themfelves^ but contrived by thQ StruldureoC 

the Cafe. For the Seeds hanging very loofe, and not on the Sides of 
the 
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iheCaJe, as fometimes, but on the Pole., in the Centre:, with their 
thicker end downward,they (land ready for a difcharge : and the Sides 

of the Cafe being lined with a ftrong and Tenled Membrane, they here¬ 
by perform the office of fo many little Bows: which, remaining faft 
at the Top, and ("contrary to what we fee in other Plants') opening or 
being ktt 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,l have already mention d 
the Ufe of the Parts in Ibme particulars. I fhall now 
a little further explain the manner of their fervice, 
both to the Fruit, and to the Seed. 

2, 5^. And firft, the Veffels (erve for the Figura- 

tion of the Fruit. So in an Apple, .the Ten great and 
utmoft Branches (erve not only to nourifh and feed 

it j but alfb, by the Arched Lines they draw, to direft and govern the 
Growth thereof into an orbicular Figure, The Dilatation of thefe 
Veffels, not being hindred by any Braces at ConjunSlion vinKh. the In¬ 

terior ones. By the Slendernefs of the Aer-Feffels, as in the Root, fo 
here in the Fruit, much promoted. And by their Saline Principle, 

firft begun. 
3. The Five midleraoft and the Five Inmoft (erve together, to 

figure theCoart, the former bounding the Outer,, the Latter, thelner 
Angles. For were they only Five, or were all Teh 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 fbme fmall Threds of the Veffels ftrike 
Out into the Circumference, are very Uneven with divers Knobs and 
Ridges. But Plums, Cherries, Sic. where the Veffels all terminate at 
an Equal diftance from the Skin, 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. 5^. As alfo on their Size 5 that is, on the Size of the Aer-Veffels. 

Which, the lefs they are themfelves, they ferve to make a bigger Fruit. 

As the lefs the^ are in any Root, they (erve to make it the more ample. 
For the lefs they are, the more ^X\zh\e to the Attra&ion oi theAer: 
and in their 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’, and a 
Grape, thanaP/^/w, in all which the Aer-Veffels are ftill greater and 
greater. 
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6. §. From the fame Caufe, it is alfo moft agreeable, That the 
Fruit (hould not come before the Leaves or Flower^ but laft of all. For 
the Aer-VeJJels^ as hath been often noted, are not exadly Cylindrick^^ 
but tapered, that is, not only tjbe Fibres confiding of divers of thefe 
VejJelsj but the FeJJels themlelves, as they afcend into the Trunck^^ 
Branches^ Leaves^ Flomr, and Fruit, grow dill more and more flendef. 
So that the fmalled coming lad, and being the mod pliable, they are 
alfo bed accommodated for the Expaujton of the Paretschyfpa into that 
we call the Fruit. 

7. It is likewife a proper Qaedion to be asked, How it comes 
to pals, That fome Plants bear a Fruit, and not all ? I anfwer, That 
as the«y/2se of t)\Q Aer-Vejfels conduceth to the Bulk of the Fruit, and 
the Order of its Growth; So the Flumber of them,, to their being, or 

fDOt being, any Fruit at all. For the Fruit, as we have already de¬ 
fined it, is an 'Uterus, which grows moyder and fofter, as the Seed 
ripens. The reafon therefore, why the Uterus in fome Plants, conti¬ 
nues moid and foft after the Seed is ripe 5 and in fome, dries up 5 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 Farts of the Uterus, 
and fo a greater quantity of Aer. Which as in the Pith of mod Plants, 
lb here, by degrees excludes the Sap, or rendring it more evaporable, 
comes in the room of it 5 and fo the Uterus is dryed up: that is, there 
is no Fruit produced, but only a Seed-Cafe. 

8. §. From the Size, Number, and Poftion of all the Vejfels in Fruits 
a reafon alfo may be given, for thediverfity of their 'Tafts. Some In- 
ftances have before been given, to which I (hall add one or two more. 
So the Rind of an Orange, is bitter 5 the Pulp, fower. Becaule the 
former is furnidied with many Lignous Veffels, the Sulphureous or Ojilp 
TinBure whereofj being copioufly mixed with the Acid of the Paren¬ 
chyma, produce that T^. Whereas the Pulp, which is very fower, is 
void of all manner Vejfels. But if the Sap-Vejfels are either lels nume¬ 
rous or lels Sulphureous', they give fo mild a Tincture to the Parenchyma, 
as not to produce a bitter, but a fweet or foft Taft 5 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 fower, as being void of 
Vejfels: here, on the contrary, the Pulp only is Iweet, whereinto all 
the Vejfels drike, and the Rind fower. 

9. The diverfities of the Skif^ it lelf, have their Ufe. And there¬ 
fore, the more tender and delicate the Fr;///is 5 thtsktn, on the con¬ 
trary, is thicker and more tough. So Apples have a thicker Sl^in, than 
Pears j Plums, than Apples', and Grapes than Plums', thofe 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 fo rich a 
^uyee, or coming early, and fo not being expoled to exceflive heats, 
have a very thin Skjn, as Mulberries, Strawberries, &c- 
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CH AP. VII. 

Of the V S E of the Parts to the Seed. And the TIM in 

which the Uterus or Fruit and Seed-Cafe are formed, 
' \ 

N D firft, for example, in an Apple, the Five In- 
moft Branches, do beft ferve for the Generation of 
the Seed’j thele running into the Attire of the 
Flower, and fo carrying off the moft Aerial Spirit 
from the Seed 5 by which means, it becomes a more 
compaft and denier Body, than the Fruit, and Co 
more accommodate to the procels of Vegetation 3 as 2. Ch.k, 

hath fotmerly been (hewed. . §• 5* " 

2. The Elongation likewile of the Seed-Fejl/els, in the Fruit and 
Cafe, (bmetiraes diredly, as in Plums and Nuts, and fometimes by ft- 
veral Ambages before they (hoot into the Seeds, as in Tulip 5 (hewes a ■ 
delign for the higheft refining and maturation of the Seminal Sap. 

5. 5^.. Chiefly by means of the Inmoft Vejpls, is made that Chanel 
in fome Pears, and efpecially in ^inces. For theft perilhing with 
the Flower, the circumjacent Parenchyma (brinks up, leaving the (aid 
Chanel in the midft. Deligned for an inlet to the Aer, for the better 
drying of the Seeds 5 which here (land the more in need of it, becauft 
encompalTcd with a Mucilage. 

4, §. For the better drying of the Seed, and the disburling or 
(owing 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 3 or on the Sides, as 
in Tulip, Pimpernel', or at the Bottom, as in Codded Arfmart. All which 
openings are effedled by the running of the Aer-Vejfels along thoft pla¬ 
ces : for by drying the Parenchyma next adjacent,they cauft it to chop 
and cleave afunder. 

5. C- Of the Seed-Caje of Poppy, it is particularly to be noted. 
That as the feveral Windows, ftrve to let in Aer, for the drying of the 
Seeds, after their full Growth: So the Canopy over them, ftrves to 
keep out Rain. For here, the Cafe not cleaving down the Side, as it 
ufually doth 3 ihould the Rain get in, it would (land in it, as in a Pot, 
and lb rot the Seeds. And as the Canopy ftrves to preferve the Seeds 5 
(b the feveral Partitions or Walls, for their better Stowage. For by an 
ea(ie furvey of this little piece of Ground, it is plain, that as they 
(land on both Sides every Wall, there is as much more Ground for them 
to (land upon, as if there were no parting Walls, but the Seeds (luck 
all round about upon the Ambit or Sides of the Cafe 3 or upon a great 
Bed or placenta within it, as in Hyofcyamus, AnagaUis, &c. where there 
is a le(s numerous Brood. 

6, 
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6. The Coar like wife, by ftanding 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 fitnefi 
both for keeping, and fowing. So the Parchment Lining of the Seed- 
Cafe, as in Hyofcyamus^ &c. is anlwerable to a Coar, 

7/ The Parenchyma ferveth, amongfl:^ other purpofes, for the 
Generation of the Covers of the Seed 3 as in fome inftances hath been 
(hewed. Yov Exterior Parenchyma, as in 
a Limon 3 (bmetimes the midlemoft, as in a Goosberry or Cucnmer, is 
fubfervient 3 both of them, in thofc Fruits, being more white and dry, 
than the reft, and (b fiter to make the Covers of the Seed. 

8. §. The Varenchyma is alfo of u(e for the warmth of the Seed 3 
as in the Seed-Cafe of Garden Radijh, Wherein, as it ripens the Pa¬ 
renchyma gradually drys, breaks, and (brinks up into (everal 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-Caje. 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 5 I now do the like, of the Xdterus it felf 5 
fc. That in very many Plants, *tis formed, with the Flower, the year 
before it appears and comes to its full Growth. As forinftance, in A- 

Tab. 71. zarum, not only all the Parts of the Flower, but the Uterus it (elf^ and 
there in alfo the outer Cover of the Seed of any one year, are perfedfly 
formed in Auguji or September of the year foregoing. The like may 
be feen in Tulip, Mezereon, Corin, and many other Perennial Plants, 

( 
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ANATOMY 
O F 

SEEDS 
PART IV. 

CHAP. I. 

Of the FIG V RES of Seeds. 

H E Figures of Seeds, or rather of their outi 
ward Covers, are made fuitable. Partly to their 
Collocation in the Uterus, as the End. So thofe' 
of MuUoto, ftanding like a Coronet round the 
Stalk., are of a wedged Figure •, whereby their 
(harp Edges do all meet together in one Centre. 
Partly^ to the various di(!ribution of the V^jjels 

or Fibers, as one Caufe : by which the Meajures 
__ of Seeds, as well as of the Leaves 

oiPlants, are diverfified. And partly, to the Nature of the Saline 
and other Principles regent in a Plants as another principal Caufe. 

And therefore the more jionj/,brittfe, 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 Stone of 
a Plum, is not only more angular^ but alfo more regular than the Husk 
of the Kernel of a or i r r%- 

2. §. For all Stones are meafured by feveral Circles, whofe Dta^ 

metres hold a certain proportion to the Length ot the Stone. 5 in the 
fame manner as hath been (hewed in the delcription of the Leaf. So P.i.Ch.^i 

iht Stone of the Peafe-Cod-Plum, is meafured by two Circles. That of 
the Turkey-Plum with Four. That of the AprecokzPlunt, with Two Tab. 

repeated oppofitely^ being perfectly Rhomboid. To which, ^o(c 
alfo of the Wheat-Plum, Damafceen, and fome others, allude. And fome 
are meafured be four Circles^ and one repeated. 

H h 2 
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Tab. 73. 

Tab. 73. 

Tab. 73. 

Tab. 7: 

Tab. 7^. 

Tab. 73, 

Tab, 7^. 

5. §. 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 thefe which follow. 

4. §. And firft of all,fome areperfedly Spheric^,, and with an even 
rface'^ as that of little Century. That of SperguU is alfo Spherick_h 

but hath a knobed Surface , and is encompaffed with a Membranecus 

Rimm, like the Horii^on of a Globe. That of Celandine is Cifda- 
lar, but comprefled like a Cheefe. 

5. §. Others are Nephroideousyov as it were Hemifpheric\.Of which 
Figure, and hereunto approaching, there are a greater number than 
of any others 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 
fome difference, as to their Shape and Surface. So, that of Lychnis Syl- 

vefiris is figur’d juft like the kidney of a Cat 5 and hath a knobed Sur-- 

face. That of Poppey comQs near it m Shape y 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 fhort Lines placed alternately betwixt them. 
6. 5^. 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. 5^. The Seed alfo of Ben or fpatling Poppey is fomewhat like a 

Kidney : but hath its Circumference railed up into a double Ridg: to 
which feveral fmall Ridges do in fome fort alfo radiate frome one Centre 

fc. the Baf of the 
8. The Seed of Chickyoeed, 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 pieces having as it were feet on each fide, 
like little Infe&s. With which, the Seed of Leuchanthemun* (which 
may be called, the Giant-Chichpeed') doth much agree. The latter, 
hath feveral Fibrous Ridges, refembling the Fibres in the Auricles of 
the Heart, or runing from the nofe to the Circumference, fomewhat 
like the Azymuth Lines on a ^adrant. 

9. §. Some are Ovalj as that of the little Bell, and rough caft 
with Fibres almoft parallel and produced by the Length of the Seed. 

In which latter reipe^f, the Seeds alfo of Tracheliuns and fome other like 
Plants, are agreeable. That of Brookf me, is alfo Oval, but encompafifed 
with a thick Rimm, narrowing all the way to the Bafe of the Seed, 

10. The Seed of Dovesfoot \\zxh 2l0 oval Cone, and a flat Baje. 
Its Surface favous, like that of Poppy,Toad-flax, and fome other Seeds. 

That of Sedum minus ^fivum luteum, is in a manner the Figure o£ 
the former inverted, being flat, not at the Bafi, but on the Top. And 
whereas that riles with a blunt Angle, this hath only a Ridg, raifed 
above the Surface of the Seed. .c 

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 Bavly Corn, 

may be called Barley-Grafs. And I little doubt, but that arooi^ the 
feveral forts of Grafs, there are fome which anfwer to all the kinds of 
Efcuknt Grains, as Oat-Grafs, RiceGrafs, WheatGrafs, RyeGraJs. 

And accordingly,that they may be more profitably fown in one<j»round* 
than in another 5 and ufed with diftinftion, for the higher, ©r 'more 

w hoi fome 
V 
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wholfome feeding of Cattle. A il/z/Z*, though it feems an imperfedl 
fla»t, yet befides its Flower, hath alfo a plentiful brood of Seeds of a 
Cofiick^ Figure. 

12. f. Somt Seeds 2ire CyliKdrick, as that of St. ^ohns-wort, as 
alfb oiTutfan, and (bme other like Plauts, with forae little diverfity in 
the Shape or Surface of the Seed. That of Vervaift, is in a manner, 
half a Cylinder: the true lying in the Covers, like a Child, in a 
Cradle without an head. 

13. Others are rather , as that o^Jacobeeat) — 

having a Coronet on the top, and feveral furrows by the Length round 
about. Anfwerable to which, is that of Erygerum 5 in Shape not 
unlike to a Rowling^pw. 

14. Some 3ixe Plam-Comck,, as that of which is fhaped 
(bmewhat like the end of a Speer. That of Eye-bright is more Eliptick^ ? 

with feveral Ridges running by the Length, and joyned together with 
fhort pieces tranfverfly, as in the looping of Lace. That of Worm- Tab. 74; 
mood not very unlike a little flat Effettce-Glafs: in which, the Fibres 

are produced by the Length, as the Ridges are in Eye-bright, And fb in 
Tarrow, which is alfo encompafled with a Membraneous Rimm. That 
of Dandelyon, is Plani-Conic^ towards the Baje. And fb thofe of Let-^ 

tice,So»chus,3ind fbme others. To which, thofe alfb of Hieraeeu^, Tra- 

gopQgOH, Scorzonera, &c. with refpeft to their Surface, do all al¬ 
lude. t 

15. §. And Come 2re Cqnico-Triangular. Of which,) that of 
is Conick^ at both ends 5 the tides equal 5 and upon every Angle, 
hath a narrow and fharp Rimm. As alfb that of A^agaUis 5 but the rp , , 
Sides are Spheri-conick^, and fb the ends are blunt. They are alfb ^ * 74* 
pounced with many little round Cavities, But have no Rimm upon 
the Angles. 

16. §. The Seed of Nigella is Triangular, and Conick, only at the 
Top. On every Angle, hath a narrow Rimm 3 the three Sides equal, 
and Spheri-conick^', furrounded with feven or eight Ridges by the girth, _ 
joyned together in fbme places with others tranfverfly. That of Ar- ^ * 7A* 

fmart, is alfb Triangular and Conick, at the Top. But one of the Sides 

is almoft equal to the other two 5 which ftand low. That of Knot^ 

Grafs hath three Sides, one left than another 5 being as 5, 3, and 2, 
or thereabout. 

17. §. The next ([ which 1 take to be the Seed of a fort of Bn- 

) is very oddly figured. The Bafe, ovalj theTop, conick, j the 

jBack^, fwelling and round as an Egg 5 the Belly alfb fwelling, but rifing 
up into an obcufe A/sgle higheft in the midle, fbmewhat like a Breaji- 
pieceoi Armour: and is encompaffed with a floapedupward. 

18. That of Moldavian Rawm, \s Triangular, and Conick. Oldf 

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 
created upon each side, fb as to make a Spherical Triangle. Approah- 
ing to this, are thofe of Sage, Horehound, Clary, &c. 

19. Thzt 2dCo oC Beilis Tanaceti folio, h2XhVNO Sides Planico- 
meJk, and a third Sphericonick.- The two firft have Ceverzl Ridges run- Tab. 74» 
ning to the Safe. Which is not perfectly conic^, but a little dilated 
into two obtufe Angles, The Head Triangular, with one- Side convex, 

the 
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the other Two ftraight, a little'hollowd, and having a fmall pinacle 
in the Center. , 

20. 5^. That of St£chas Arabica^ as the former, faving, that the 
Beidis oval^ and the floaped into a little Triangle. That of 
Wartmrt or Sun-Spurge, hath a very complex Figure. The telly con* 

rj.. fifteth of two PlaniconicliSides, as the former j the Baek, Sphericonick- 
Tab. 74. whole Seed, in a manner, Conickcoval. Yet the Safe 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 Bredth'^ and the 
hollows filled up with Bladders like thofe in all the Parenchytnus Farts 

of a Plant. 
• 21. §. Laftly, there are fome which are fquare. .Whereof 

Tab. 74. fome are ftraight, as that of Fox-glove, which hath alfo an even Sur¬ 

face : And that of Blattaria, in which there are feveral little hollows 
in even Rows. And fo in Brounmrt. 

22. §. And fome Convex, as that of Chryfanthemum Americ, ’Tis 
^adrati-conick^, or fquare and (harp at the Bafe, and big at the 

. Head. The Sides all plain 5 and a thin Rmns erefted upon every An- 

* gle. As alfo on the four Sides of the Head, which is flat, with a lit¬ 
tle Pinacle in the midle. 

23. jJ. The Seed alfo ofTanfey, is a Conich^ and bended Iquare not 
Tab. 74. with the Angle forward, as the former, but the Side. And in the 

place of every Ritnm, hath a round Ridge. Somewhat like to this, are 
thole of Febrifuga, Mayweed, and fome others. Thus far of the Fi¬ 

gures of Seeds. 

GHAP. 11. 

Of the ‘NZi MBER and MOTIONS of Seeds. 

A T IIR E hath (ecured the Propagation of Plants 

(evcral ways,but chiefly by the Se^: for the-Pr^j- 
duUion 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 dcftroyed, Provifion is made for 
Propogation, either by a greater number of Seeds, 

or other ways. So the Seeds of Strawberry, being gathered, or eaten 
z' by Vermin, with the Fruit 3 the Plant is therefore eafily propagated by 

Trunk^Roots., So Poppy, being an annual plant, is highly prolifick; 
for inftance, the white Poppy 5 which commonly bears about four ma¬ 
ture Heads, in each of which, there are at lead ten Partitions, on both 
fides whereof the Seeds grow j and upon 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 (tbe number of Heads) makes 32000 Seeds, the yearly produft 
of that Plant. 

■i. 2. 

i 



Book IV. 199 

2. 5^. So in Typha tnajor^ the Seeds being blow’n off and fovv n 
("as the Eggs of many Fifies fpawn’dj 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 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 Spik^^ make but 4'*^ of an Inch 5 fo that 72 
make a line of an Inch in Length. But bccaufe upon the spike^ the 

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 Cy/Wer.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 Seeds which ffand 
upon one 5/4/4 5 andfo, upon three 5/4/4^, which one F/4«/common- 
ly^bears, there are in one year, above a hundred and twenty Thou- 
land Seeds. 

3. §. SO SOON as the is ripe, Nature taketh feveral 
thods for its being duly fow’n : not only ii> the opening of the Uterus, 

ras in fome Inftances (a) hath already been feen 5 but alfo in the make (f) P. 
of the Seed it felf. For Firfi, the Seeds of many Plants, which affed Ch. 5. Tab. 

a peculiar Soil or Seat, as oi Arum, Poppy, &c. are heavy and fraall 7O) & 71. 
enough, without further care, to fall diredly down into the Ground : 
and lb to grow in the lame place where themfelves had ihG\r 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 Hool^s ^ To ftay them 

.from ftraying over far from their proper place,, till by the fall o^Leavs 
, or otherwile, they are lafely lodged. So the Seeds of Avens have one 
' fingle Hook,, thofe of Agrimony and Gopfe-grafs, many 5 both the for- Tab. 72; 

mer, loving a Bank, for warmth, the latter, a Hedge for its fupport. 
5. jj. 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 P/4;?/, as thofe of Maple, Orach, See. 
leaft ftaying thereon too long, they fhould either be corrupted, or 
mifs their feafon. And partly, to enable them to make their flight, 
more or lels, abroad: that lb they may not, by falling together, come 
up too thick 5 and that if one fhould mifs a good Soy I or B^d, another 
may hit. So the Kernels of Tine have wings not unlike to thofe of 
fomQ Infe&si, yet very fhort,dn rerped of the weight of the Seed'jTab.yi. 
whereby they flye not in the Aer, but like domeftick Fowls, only 

' flutter upon the Ground* ’ But thofe.of Dandelion and moft 
of the PappoHs kind, with many more, have very long and numerous 

. Feathers, by which they are.wafted every* way, and to any diftance 
* necelTary 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 thole of IVoodJorrelj which having a running Nature lees it fit 
to low the Seeds at- fome diftance. The doing of which is effeded by 
a-white thick and* fturdy Caver of a Tendinous or Springy Nature, in Tab. 72,’ 
which the Seed lies within the Cafe. This Cover, lb 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 
fmartly throws off the 

7. 9* 
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Tab. 72. 

Tab. J2. 

Tab, 72, 

Tab. 72. 

7. The Seeds of Harts-iofjgae^ and of all that Tribe., are Slutsg or 
Shot away. The doing of which is performed by the curious contri¬ 
vance of the Seed-Cafe'-) as in Codded Arfmart, and (bme other like 
Plaf7ts. Only there^ the Spripg moves and curies up inward 5 but here 
it moves outward. I fliall deferibe it, as well zs the Weather (which 
when I obferVed it was cloudy) would permit. Every Seed-Cafe, as 
it appears through a good Glafs, ftands upon a Pedicle from \ an Inch 
to an Inch or more in Length ^ at the bottom about as thick again as a 
Hofe hair, and a little thicker at the Top, on which ftands the Cafe, of 
a Silver Colourabout the bignefs of a Cherry-ftone, of a Spheric\ Fi¬ 

gure , and girded about with a fturdy Tendon or Spring, of the 
Colour of Gold .* the whole Machine 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 foon as by the Innate Aerpi 

the plant, or other wile, this Spring is become ftark enough, it fudden- 
ly breaks the Cafe into two halfs, like two little Cups, and fo flings 
the Seed. 

8. §. Thefe Cafes grow in oblique Furrows or Trenches on the back 
fide the l.eaf, from i of an Inch to an Inch in Length, and about 
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 the annual produdf of 
this Plant. The Seed is of a Tawny Colour^throu^h a good Glafs about 

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 V T 
TELLVM. 

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 fbmewhere 

ii T furnifhed with Apertures fufficient for the recep- 
ill tion olAlimental Moyfeer from the Ground 5 and 

Divifeons, for the footing forth of the young 
Root into it. As in the Seed of a Gourd, at the 
Bottom 5 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 faid leveral Seeds. And the Seed of Palma 
Chrijii ^ which falls to the Ground not only in the ufual Covers, but 
alfo in the Seed-Cafe, for the more plentiful admiflion of Aliment, hath 
a. double Aperture. Not much unlike to this, is that found fbmetimes 

in 

I 



Book IV. of Seeds. 201 

in larger parcels of Euphorbium 3 for which Caufe, I fiilpedl it to be the 
Gumm of a Plant of the Tithymal kind. 

2. IftheG^wrof xh^Seedh^ ftony and very hard, it is al(b 
diftinguilhed intofeveral whereby they eafily cleave afunder 
without much reliftance to the eruption of the Root, So the Shell of a 
Hazel-nut eafily clcavs on the edg ^ and the cleft begins beft at the 
poynt, where the Root ftands and (hoots forth. The Shell of fome 7- , 
Walnuts cleavs into three Parts 5 and the Stone of the BeUerick^ Mj/ro- 

balan into five: that (b, being very thick and hard, if one piece (hould 
not yield, another may not fail to do it. And the Covers or Husks of 
Ibme forts of Grain, as of Millet, are only folded or laped one ovet 
another, the better to give way to their tender Sprouts. 

5. 5^. Befides the Kernels of Plums and fome other Fruits, there 
are very many even of the fmaller fort, which have alfo ftony 
Covers 5 as of Carthamum, Myagrum monojpermon. Beet, Borage , 
Lithojperme, Amaranthus, Violet, 8cc. Sometimes, for the reception of 
the har(her and lefs matured Principles from the Seed^xn its Generation, 

as in Borage. Commonly, to keep it warmer before and after its fow’n. 
For which purpole, the outer Covers of fome Seeds, are as it were 
Lined with Far: in that of Maple, Short j oC Gojjipium, Long. 
And if the Seed requires a longer ftay under ground, the hardnefi of 
the ferves to (tint the Aliment^ left too liiUcb, (hould either rOt 
it, or caufo it to germinate, before its proper feafonj or full time for a 
more Majculine Growth. ' 

4. §. On the contrary, many Seeds, as tho(e of Clary, Carden^ 

Crefs, and others of that Tribe, have their upper Covers faced with ^ 
Mucilage: which being eafily receptive of any Moyjiure in the Groiirid, 
gradually fwells, till it lies like a Geliy round about the Seed. Ei¬ 
ther for a more plentiful fupply of Aliment ^ or at leaft, to (often the 
Covers, the better to accelerate the Growth of the Seed, 

5. The procels of Nature in the (everal fteps of the Vegetation 

of the Seed, hath formerly been explained, (a') r \ n 
6. THECOVER-Sof all, or at lea(t the far greater num- ^ 

her o£Seeds, are Three, fome way or other derived frorh the Pith : 

as (hall hereafter be feen. And fometiraes. Four .* even thofe of ftond 
fruits, haveThree, befides the In that of there are 
Two Coats under that lined with the Cotton, The Seeds of CucUther, 

Goats-beard, Broom, Scabious, Lettice, &c. although fo fmall, have Xab.j$i 
plainly Three Coats. But in fome of thele, and many more, there are 
only Two diftinftly vifible, except in the State of Generation. 

7. §. In the Upper Coat, the Seed-Vejjels are dilTeminated. The 
Second, is firft a meer Pulpj but afterwards (brinks Up and fticks clofe 
to the upper. The Third orinmoft is more denfe, and if it be thin, 
for the moftpart, tranfparent^ whereby the Seed (eems fometimes to 
be naked while it lies therein^ as in Almonds^ Cucumers, and the like. 7°’ 

For this fticks not to the midle Coat, as that doth to the outer j but 
commonly, remains entire, after thofe are ftripp’d off, being as it were^ 
the Smock of the Seed. 

8. §. In Meliffa and fome other (mall Seedsy it comes finely Off up¬ 
on foaking in warm Water or on thcTongue. In Fenugreek, ’tis fofr, 
mdioi2CCi Amber-Colour and being moylfened,- looks almoft like fine 
Gkto. But commonly^ tis a prety tough Membrane, and often with 

I i fome 
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fome thicknefs, as in Plums^ Borage, Scabious. Yet always extream 
thin at the Tip oFthe Radicle 5 the more eafily to break and yield to 
it, as the Secuudim to the Feetus, whea it firft (hoots into the Ground. 
And fometimes, as in the Seeds of an Orange, it bath at cne end, the 

Tab. 75. refemblance of a Placenta. But of this, and the two upper Coats, I 
(hall give a further Defeription in the la(t Chapter. 

9. §. AS ALL Seeds Sire exOvo^ fo there are many with thin 
Covers, as of Orach, Spinage, Beet, and the reft of that Tribcy &c. 
which befides the Albumen or clear Liquor out of which they are bred 5 
have al(b, a Vitellum, or a Body thereunto Analogus: being neither part 
of the Seed, nor part of the Covers, but diftind from them both. With 
relpedt to the Bulk of the Seed, very large, as white as Starch, and pret- 

Tab. 75. ty friable, like good Rice or Barley: of a roundifh Figure, and grooved 
on the Girth, (o as to have a double Edge 5 Whereby the Seed, which 
is long and flender, lies round it, as a Sack of Corn upon a PackSaddU 
or a Rope upon a Pully-wheel. Upon my firCt notice hereof^ it £^med 
to anfwer to a Placenta. But upon further confideration, the Analogy 

doth not hold betwixt them. For the Placenta lies without the Mentf^ 

branes in which the Feetus is conteined; whereas this body lies within 
the Covers contiguous to the Seed, and fo becomes its firft and fineft A- 

liment, as the Telk 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 o£ 

Tab. 7%, P-^^pontick-i Dock, Sorrel, and the reft of that kindred^ with this dijf- 
ference^ That whereas in &c. the only lies upon it ^ here, 
the main Body or Lobes of the Seed are immerfed therein, the Radicle 
ftanding naked or above it. So that the (aid Lobes,, and therein the 
Seminal-Root are beded herein, as inaTub of Meal ox a little pot of pure 
refir/d Mould, necefifary for the firft Vegetation of the Radicle. 

11. §. BY THESE midie Steps, Nature proceeds from, the 
Thiner Covers of Seeds 5 or thole, which after the Generation of the 
•Sred is fini(hed, (brink up, to fht Bulky Kind, or tho(e which keep 
their Bulk after they are dry. Wherein, not only the Lobes, as in 
Dock, but the whole Seed is immediately lodged, Different iri Sub^ 

fiance. Shape and Bidkh but always many times biger than the tiuo Seed 
within it; for which it is commonly miflaken 5 but is no more the 
than is the Stone of a Plum, the Kernel. 

12. 5^. In the Barbado Nut, ’tis White, Soft, Conickaval, and ta« 
)C\r\ga\\\r.s Dimentions, 8 or 10 times bigger than the Seed within it. 
In Afijen Keys, kisofa fad Colour,, hard, yet (bmewhat and 
flat, and of the (ame Bignefs as m the Barbado Nut, with refpeft to the 

Tab. 76. Seed. In the Fruit commonly called Nhx Vomica Ofificinarum, ’tis of 
the Colour and Hardnefs of a Com-Horne^ and makesalmoft the whole 
Body of the Fruit, being about 14 or 15 times the Bulk of the Seed, 

Y i or Cliver ’tis of the hke^Horny Subfiance, but (haped (bme-* 
^ • 77• what like a Bonet with the Rimm tuqkt in. And fo in a.Cofiee-Rerryy but 

rowled or foulded up into a kind of Oval Figure, with a Notsh ox Ri- 

ma through the Length, where the two Ends meet. With otherdiver- 
(ities which will beft be underftood, when I come prefently to the De- 

jeription of the Seed herein contained. 
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13. jJ. With refpea tb the ufe of this Cover, it is ob'ftrvable, that 
where there is a Stof^e or shell over it^ as in the Barbado Nut, it is 
fift'f but where there is none, as in Nnx Vomica, Ajh, &c. ’tis hard 5 
and fo it (elf inftead of a Stone. As al(b, That it becomes hard, only 
by the proper Nature of its Parenchyma, and the exquifite fmallnefs of 
theB/^S^/erj ofwhich itconfifts. Whereas a is alfo hardened b^ 
the Lees or Tartar of the Sap which (inks into it,and thereby petrifies it 
(a) as hath been faid. So that whereas a Stone, as it lies in the Ground, (a) P, 
onlycleavs in certain Places, but continues hard; ThSsCover, like fome CA. 3^ 
Homs, upon the due accefiion of Moiflure, doth gradually beconfe 

»foft. Whereby, as while it is hard, it performs the Offi.ce oi 2i stone, 
in gmtdmg the SeedtW'the ^ro^er Seafin (or ns Growth: So after- _ 
wards when it is foft, it anfwers, as in Orach or Dock', (b') to a Fi- (o) Ch, 

telium, from whence the Seed receiveth its fir(i and purelt Aliment. o, 9. 

GHAR IV. 

Of the FOETV S or true SEED: and fir ft of the 
RADIO LE and LOBES. 

^ VIN G di(courfed of the Covers, t come next to 
the Seed or Fistus it felf. Of the Shape and Po- 

fture whereof, I (hall give (bme Examples, firft, a- 
mong thole with the thinner fort of Covers 3 and 
then, of thofe with the Bulky one: where I (hall 
fpeak only of the Lobes, or Main Body, and the 
Radicle. Next, I (hall defcribe the (everal (brts of 
Seeds. And laftly, the feveral Parts, of which the 

Lobes, Radicle, and Buds are compounded. 
2i jj. Among Seeds with the Thinner Covers, are thofe of all (brts of 

Corn and Grafs. Of a different make, from that of mo(i otherSeeds: 

The Main Body being not divided into Ldbes, but one entire Piece, 
doubled in the form of a Pair of Lipps. And whereas commonly^ 
the whole Seed is very Soft and Oyly 3 here, only thofe two minute 
Parts, which become the Root and Stalks are fo; The Main Body 
being of a different Subftance 3 when the Corn is ripe, hard and friable 3 
but when it is fown, eafily colliquable into a kind of Mill^or Chyle^ fo ^ 
that, in fome refpefts, it hath a near Analogy to2iVitellum. For as that 
is gradually melted into a (brt of Chyle, and by the Branches of the Du- 

Hus Inteftinalis anyed into the Bowels of the Chick.: So is this, into a 
like SubHance, and by the Branches of the Seminal Root ( formerly , 
delcrib’d ) conveyed to thole Parts, which become the future Plant. B. i, Ch, i; 

g. §. Of Relation to this Rind^ the Seeds of Dates^ and of (bme 
other like Plants, may be effeem'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 . , 
brcorteS thQ Planti is dnnexedi But whereas in Corn^ ’tis placed 2xTab, 75. 

It a the 
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the Bottom of the Main Bedy 5 here it lies in a fmall round Cavity in 
the middle of the 54^4 The Stone, or Main Body, where this Part 
grows to it, is not fo hard, as more remote from it; and is therefore 
probably in fome part diffolved , by lying in the Ground, as in 
Corn, 

4. §. But for the moft part, the Main Body is divided, as hath been 
faid, into two Lobes ^ and thofe in Subftance Homogeneous to the o- 

Tab, 75. ther Part or Parts, plainly diftinguifhed in moft Kernels and other 
' large Seeds 5 and not difficultly in many leffer ones, as in that oiViola 

Lunarts, Scabious, Doves-Foot, &c. if flipped out of their Covers be¬ 
fore they are full ripe. « 

5. 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 5 and the Radicle fomewhat bigger. But 

Tab. 7^, in Scorz,onera, very long, like the Leggs of a Pair of Compares: and 
the two firft, or diffimular Leavs of the Plant into which they are 
converted, are of the fame Shape. Of thefe and many more, the 
Radicle is ftiort and pointed 3 and lies in one ftraight Line with the 
Lobes. 

6. §. In Viola Lunaria, they are very large 3 and the Branches of 
the Seminal Root, fairly apparent, fo as to refemble a Pair of Leavs. 
The Radicle ^rttiyiong, equally thick from end to end, andcouched, 

Tab. 7 5. down upon the two Lobes, each of them having a little Shoulder for it 
to lie upon. In IVoad, where it hath the like Pojiure and Shape, as alfo 
in Cham£linay Eruca, and many others, it is very Bulimy, being bigger 
than both the put together. 

7.5J. Of this Part, I think it may be obferved, That commonly thofe 
Seeds, wherein it is very (mall with refped 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 Bufineft of Generation, followed with the 
'Death of the Plant. 

8.§. IN THE former Seeds, the lie flat one againft another. 
Tab.y$. Butin Garden-Radijh, they are folded up, fo as to receive the Radi¬ 

cle into their Bofome: as when a Chicken tucks his Head under his 
Wing. 

rj., 9. §. In Holyoak, the Lobes are plated upwards, and re-plated 
lab. 7$. ggjeeably compofed to the Shape of the 

Covers, as thofe are to their Pojiure on the Plant. In Maple, they are 
plated one over another, and fo rouled up. 

10. 4 In the C^?^t^)»-5ee^/,whichconfiftethalmoft wholly of two very 
Tab. 75. broad and thin Lobes or Leaves, the Folds are yet more numerous 3 all 

curioufly reduced to an exaft and folid OW. ^ 
11. jj. 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 fmaller forts of Seeds, will fpring up fometimes with more than 
two dijjimilar Leaves, originally the Lobes of the Seed. Thefe are ob- 
ferved by fome, more frequently to produce a double Flower, which 
maybe, becaufe the feminal Virtue in Cuch Seeds, is increafed by a third 
Part. 
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IN many S'eedt, the Radicle is of one and the fame Colour 

from end to end. But in others, as in the Lupine, it is^obfervable j 
That the upper and greater half, is White 5 the Lower to the Point, hzth. ^ 

a kind of Horny Gkfs, andfeems to be of a fomewhat different make.^"*^* 75‘ 
Whereby it comes to pafi^, that after the Radicle is (hot forth a little 
way, only this lower half defcends and becomes the Root: The upper 
half is produced or caifed above ground, as a Pillar upon which the 
Lobes, or dijjimilar Leaves are erefted. ' 

15. This Seed, on the out fide of each Lobe, and near the Ra¬ 

dicle, hath a very fmall and round Node, like a Navel'y whereof in the 
firft Book: the vfholcSeed looking not much unlike a Pidgeons Head^ Ch, 7. 
the Radicle refembling the Bill, and the Naojel the Eye. 

14. IN the Seed of Garden-Orach, both the Radicle and Lobes 

are very long and.flender, and Uealmoft in a compleat Circle round 
about the Vitellnm before defcrib'd. The Lobes of Rhaponticl^ are 
(hapsed like the Biit bf ^ Spade ^ and the Radicle ftands ereded above 
them like the . 

15. OF SEEDS alfb with the Bull^ Cover, 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 inmoft Cover be thin 5 
yet compared either with the other Covers, or with the Seed it felf, it 
may very well be accounted of the Bul&y- Kind. 

16. jT.’ In Flag, it is above twenty rimes bigger than the Seed with¬ 
in it.’ Confifting of Bladders all Radiated towards the Seat of the Seed, 

The Seed it felf is (haped fomewhat like a Penkpife. The lower Part Tab, 7^4 
which becoms the ^Bnlb, as the Haft, is thick, and cometh near to a 
Cylindricl^Figurey and the endj round. The upper Part which becomes 
the firft years Le^f, as the Blade, ‘is rather flatj double edged, and poin¬ 
ted, and the Point a little bent* The Fibers and Bladders of which 
it confifts, are all difpofed into Parallel Lines running by the lengthi 
InL;^, where this is thinner and more without be* 
ing cut, but only held up againft the Light, the may befeen with¬ 
in it. 

17. BUT THE greater number of Seeds allb with the Bulky 

Cover, are divided into two5 which, for themoft part, refemble 
a pair of little Leavs. In the Purging Nut of Angola, the Shell being 
taken off, the upper Covers ( dry’d and ftirunk up ) feem to be but one. Tab. yd* 
In thef^ the SpermatrcliVefelj are Branched* Under thefe, lies the 
Thick and Inmoft 5 which being cut down the middle, exhibits 
the true Seed : Confiftingof 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 fhape* The 
like is obfervable in the Barbado-Nut, Ricinus Americanus, and fbme 
other Indian Fruits with fbme little difference in the Shape of the 
Root and Leavs, 

.18* 5^* IN the foregoing Fruits, the Bulky Cover is very fbft* 
But inthe Nux Pon/ica officinarusn, Yrs near as hard as a Date-Jione.Tab.f6i 
In this, befides the hollow made for the reception of the Seed, or the 
two Lxavs and Root -, the Sides are feparated or diftinff almoft to the 
Edge of the Cover round about, efpccially towards the Root: So that 
it may not unaptly be compared to a little Pouch with the Sides clapt 
together^ 

i8. ii trt 
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19.^. IN this and the above mentioned,the 5eei/jp are all very 
large. Butin fome othtt Plants^ they areextream fmall, fo as to be 
hardly vifible without a Glafs 5 as in Staphifagria, Peony^ &c. In Sta- 

phifagria, the 7'hick^ or Inmofi Cover., is commonly a Spherical Triangle^ 

conick, towards the Bafe. At the poynt of which, there is a little Cavi¬ 
ty, 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 CAme Cover h Soft, White, and of an Oval Fi¬ 

gure 5 the part ufed in Medicine, llfually 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 Covers 

with a thick and blunt Root, and two poynted Lobes or Leavs. 

23. 5^, IN the Coffee-Berry, the Seed We^mthe Inner 01 Cartilagi¬ 

nous Cover ( formerly delcribed ) where one would not expeft to find 
ir, 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 Goojgrafs, where the Inner Cover is alfo 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 inclofod in a Bul^y Co¬ 

ver. Which being foaked in warm water, and very warily cut about 
the edges, with a Rajbr,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 j where in the SeedWcs like a little winding Snakg, 

CHAP. V. 

Of the BVPS 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 or by a good GA*/?, is always vifible in 
the Seed. 

2. In many Plants, Nature foes fit only to lay 
the foundation hereof in a finall round Node 5 where 
upon the Leavs, in the Vegetation of the Seed, are 

foperftrufted: as in Viola Lunaria^ and others. 
3. §. But in the greater number of Seeds, is formed a true Bud, 

confifting of perfeft Leavs 5 different from thofe, which grow upon 
the stalks only in Bignefs'^ and fo far in shape, as the lame Farts of an 
Animal Foetus, in its foveral ages in the Womb. In many Seeds, as well 

finall 
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fraall as great, and as well of Herbs as Trees., it is very apparent. But 
oftentimes lyeth fo deep between the Lobes zis to be almoft undifcerna- 
ble, as in Maple^ 

4. f. The Leaves oi the Bud^ in different Hants^ are of a different 
Number j in fome, Two 5 in others, Four, Six, and fometimes more. 
In the Bay-Berry., they are only two ^ very fmall, but thick or fat* 
and finely veined. In the Seed of Carduus Eenedi^us., they are alfo Tab.jS. 
Two 5 almoft invifible5 broad at the Bottom., poynted at the 
thick or fat, yet plated inward, and poftured a little diftant one from 
the other 5 for the two next to rife up betwcn them. The like may 
be feen in Carthamnm ^ and fb, I fuppofe, in all the Carduus Kind. 

5. In fome Herbs., although the Bud confifteth but of two per- 
fe<ft Leaves., yet they are very confpicuous. Not only in larger Seeds, 't l o 
as in the Phafeolus ox French Bean 5 but in thofe which are fmall, as 
m the Seed of Hemp. In this, the two Leaves are both plated, and 
fo (et Edge to Edge, with mutual Vndulations. 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-, ofpfab 7^ 
which, the greater pair is the outer, and guards the left. Shaped not ^ ^ * 
much unlike thofe in the Seed of Carduus 5 but are a little more vi- 
fible. 

7. §. In the Bud of an Almond, we may eafily count fix, or eight - 
Leaves,and. fometimes more^ 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 lapedone over another, whereby they embofome all 
the reft, as a Hen Ipreads her Wings over her Chickens. The like is ob- 
foryable in many other large Kernels, as alfo in the Garden Bean, and 
fome other Plants. With refpeift to which, I have taken leave ( ^ J to (a) B. fi 
call this Part the Plume. Qh. I. 

8. §. THE LOBES of th^ Seed, and fo likewife the Radicle 
and Bud confift of a Sk^n, Parenchyma, and Branched Vejfels : all which 
I have formerly defcribed. (b) 1 fhall now add the following Re¬ 
marques, (^b) B.li 

9. And firft of the Skjn., which in fome Seeds, as the Frends- 
Bean may eafily be feparated from the Parenchyma : efpecially if the 
Bean be foaked in water for fome days, for then it will flip off, like 
the^^w in any part of ones Body where it is bliftered. Tis woven 
into Bladders, as the but into fnialler ones, and upon the 
Lobes of a Garden Bean, all radiated towards the Center. With ^ 
thefe Bladders, there are alfo mixed a fort of Lignous Fibres, incom¬ 
parably finall, which give a Toughnefs to the Skjn, and by which the 
Bladders are directed into Rays. 

10. §. Tht Bladders of fh^ Parenchyma, as is laid, are much larger 
than thofe of the Skin, efpecially in the Lobes. In thofe of a Garden 

fomewhat oval, about ^ of an InchDiametre by their Bredth, Tab. 
and diredted 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 ruti the Branched VeJJels, which Tab. fg. 
in the Lobes make the Seminal Root 5 in the Radicle and Plume,\.hQ Wood 

of the and stalky In all of them, diftributed as hath been (c) fO 
formerly fliewed^ " 'Ch.u 

i2. 
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12. Ilhallhere further note, That the utmoft divifions are no 
of the Lobes, but are all inof 

cuiaicu lugcLHcr ai a Luijuucrauic uuiance from it, as in the Leatjes oE 
(bme Plants. ' ' 

15, In the Lobes thty all meet in one folid Nerve. But in the 
Radicle, are dilated into a hoWovilrnnlj, filled up with a Pith 5 com- 

- poled of Bladders Ibmewhat bigger than thofe which make, as it were, 
Tah^J^. ue of the Radicle, In the Radicle of a French Bean, the Pith 

is very confpicuous. 
14. 5^. The Veffels are of two kinds, as in the other Parts of a 

Plant'-, for Sap, and for Not running collateral, Arteries 2ind 
5 but the latter every where Iheathed in the former. From the 

Aer-Veffels \t is, that if a Bean be fteeped in water, and then the Ra- 
cut tranfverfly and prefled, it will yield Rubles zs well as Liquor, 

Thefe Vefils are admirably fmall, yet through a very good Glafs be:* 

15. 5^. The Liquor conteined in the Seed, when full ripe is chiefly 
Oyl 5 generally, found in a greater proportion here, than in any other 
part of a Plant. Being as the Tickle, in which the Seminal Virtues, 

i. €. the more volatile and aUive Principles of the Seed, are immerled 
for their Prefervation: and to curb them from too great a Luxuriance 

in the Vegetation of the Seed, 

5 

' ,c 

CHAP. 
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C H A P. VL 
, ! 

Of the GENERATION of the SEEp. 

S I made choice of a Garden-Beat;^ to (hew the man¬ 
ner of the Vegetation of the Seed ; (b I (hall take 
an Aprecock^^ as very apt and convenient, to ob- 
ferve and reprefent the Method which Nature ta- 
keth in its Generation, 

2. 5^. In order to this, the firft thing that is to 
be done, is to make a fit ZJterns. Both to keep 
the Membranes of the Faitus warm, and fucculenr, 

till it be formed ; and to preferve and fecure the Feettss it felf after¬ 
wards, till it comes to be bom into the Grovnd. 

3. §. For this purpofe, the Ptdp and Stone of the Fruit are both 
neceffary ^ but primarily the stone : the ^i^eat or Pulp being no other- 
wife neceffary, but becaufe the Stone cannot be triade without it 5 the 
petrifying of that Parenchyma which is the Ground of the Stone^ being 
e(Fe(I^ed, by the finking of the Tartar from the Pulp thereinto. 

4. And that, at the firfl:, the Ground of the Stone^ is a diftin61‘, 
but fofc Parenchyma'^ is evident in the cuting of a young Aprecoclj. 
Of which, alfo a (lice cut off, 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 Muftard- 
SeecL But as the Parenchyma hardens into a Stone^ thefe Bladders^ 
are all gradually filled up, and difappear. 

5. §. This Parenchyma is derived immediately from the Pith^ as the 
Pulp is from the Bartiue ^ and makes the far greater part of the Stone, 
*Tis covered all over withinjWith a very thin Lining 5 derived,not from 
the Pith but theParenchymavfh\chcovevsthe Seed^Branch^upon ics firfi: 
entrance within the hollow of the Stone. This Lining is ofa clofe 
fubfiance^ yet compofed of Bladdersfeyicpx£te\y fmall and hardly vifible. 
By which meansj it (bon becomes a very hard and dry Body 5 and is 'J'ah,2Q^i 
hereby fitted^ both to promote the induration of the telf of the Stone 5 
and the feafonable drying, and fo, the (hrinking up, oS the Covers of 
the Seed., to make room for its Growth, 

V 

6. The Stone being made hard arid dry 5 it could never be fo 
fufficiently foftned by lying under gtound, but that, it would keep the 
Seed a perpetual prifoner, unlefs it were alfb made pretty eafily to cleave 
in two. For which purpofe, the Skjn of the Fruit doth obferyably 
conduce. For in a slice of a young Aprecock^cut traniverfly 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 (b to be con- 

K k tinned,, 
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tinued, not only through the Pidp^ but alfo through the Stotie it ielf, 
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 5 fo alfo renders it cleavable in that parr, where it runs 
through it. And therefore, whereas towards the Stalk^^ it goes no far¬ 
ther than to the Seed-Branchy and fb but half way through x\\q Stone : 

towards the Top of the Fruity where the Radicle ftands, and where 
the Stone begins to cleave, it runs quite through it. 

7. 55. Nature having thus provided a convenient TJteruSy She next 
taketh care about the Membranes of the Fcetus. 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 5 which, upon its entry into the hollow of 
the Stoney is expanded, as it were, into two Bladders, one within an- 
6ther5 whereof, one becomes the Lining of the Stone'-, the other, 
this outer Membrane : as is beft feen by cuting a young Aprecock^, when 
it is about half an Inch long, down through the raidle,orfrom thevS’e^i/ 
of the Floiver to the Stalky, between the two Lips. 

9. §. This outer Membrane, at this age, hath a good full and frim 
Bodjy about Vj* of an Inch thick, or through an ordinary Qlafsy half an 
Inch, where it is thickeff, 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 Glafs, about as 
big, as a Colewort-Seed. 

10. Throughout this Membraney the Vejfels conteined in the 
Seed-Branch are diflributed. Beginning a little below the fmaller end of 
the Coat or MembranCy they thence fetch their circuit both ways round 
about, juft beneath the Surface of the MembranCy and at laft, meet in 
the midle ofthe 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 Membraney in which they prefently become 
invifiblc. By thefe Vfelsy the Sap is brought and fpewed intothe midle 
Membrane. So ihsittho oxxt^r Membrane feemeth, in fbme refpedts, to 
be anfwerable to the Placenta in Animats. 

11. §. T\\^vF\d\o Membraney 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 

moft of them being at leaft two hundred times biger, than thofeofthe 
Outer Membrane: wherehy k looks, through a G/^/r, notunlike a 
Coome full of Hony 5 or in regard of their great tranfparency, like a 
company of little Cryftal Pans full of a pure Lympha. 

12. TLip Midk Membrane, is properly fo called, from the ftatc 
and condition it hath, upon the Augmentation of the Seed, at which 
time, it obteins the nature of an Involucrum. But originally it is 
^ery where entire, without any H,odow, filling up the Cavity of the 
Outer Membrane, like a foft and delicate Pulp. After a fiiort time, 

there 



Book IV. of Seeds. 2 I I 

there appears in it a fmall DfiQus or Chanel ^ which runs ftom the bot¬ 
tom to the top, like an Axis^ through the midle of it. At firft, 8i. 
no wider than to receive the Hair of a Mans Head , not vilible, ex¬ 
cept in a flice hereof cut tranfverfly, 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 alfo dilated into two Oval 

Cavities^ one at each end : which are as two little Cilierns^ whereinto 
a mofl: pure Lympha continually owzeth, and is therein referved for 
the nourifhment of the Seed 5 and through the Chanel which runs be¬ 
tween the Ciflerns is emptied out ofone Cijiern 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 left accelerate their Growth^ 

and fo render the Lympha uleful to them. 

15. 5^. A few days after this, the Innermofl: Membrane begins to 
appear, growing, like a (6ft Node or End, out of the upper 
to the lower end of which it is joyned by a fhort and tender Stalls fiom ^ i- 
whence it is produced into a Conkk^oval Figure^ anfwerable to that of 
the Cijiern. 

14. §. This Membrane, though foft and full of Sap, yet being 
compared with the midlemoft, is a clofe and compact Body, compofed 
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 Lakg. 

15. §. This Membrane, ifit be pulled with a moft 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, Parenchymous, yet being ftrengthened with the ad- 

mixture offome Lignous Fibres 5 no otherwife vilible 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 theChanel, till at 
laft they break forth into the upper Cijiern, where they form this In¬ 
ner Membrane : a piece of dole-wrought Work^, fuitable to the in¬ 
comparable finenefs of all the Stujf' out of which it is made. 

16. 5I. The fime Membrane is originally entire, as the Midlemoft: 
but being grown to about the bigneft of a Carvi-Seed, becomes a little ^-n t o 
hollow near the And the /'//'er/abovefaid, fetching their 
compafs from the Bafe, (hoot forth into the Cone 5 and fo make a very 
fmall Node therein, for the firft Ejfay towards the Generation of the 
Seed. The faid Fibers being thus Ipun out,to the utmoft degree of fine- 
neft for this purpole. 

17. Th\s Node, being grown about part as big .as nCheeJe- 

Mite'., it begins next to be divided by a little indenture at the Top. Tab. 2i. 
Which growing by degrees ftill deeper, the Node is hereby at length 
diftinguiftied into two Lobes or thick Leavs. 

18. 
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18. So foon as thefe are finiftied, their begins afterwards 
•r^ 8i to be contracted, and fo to be formed into a Radicle or that part of 

^ the Seed which becomes the Root. As the Stalins of Fruits do grow 
leffer, while the Fruits themfelves are expanded. So that in this eftatej 
the Radicle is, as it were, the Stalk, of the Seed. 

19. At this time, the being extream fmall, the Lobes are 
not fo manageable as to be feparated one from the other. Butit is 
moft reafonabletofuppofethat lb foon as the Radicle is finilhed, the 
next ftep, is the puthing forth of another between the Lobes 

order to the making of a Bud^ and fo the perfection of the Seed* 

20. jJ. This being done or in doing, the Radicle or Stalk of the 
contracting (till more and more at the bottome,hangs at the Inner 

MeMbrafiepn\y by an extream fmall and Ihort Ligament or Navel-String. 

- Which at laft, alfb breaks 5 and fo the Seed^ as JFmVx when they are 
Tab. 81, ripe, falls off and lies loofe in the Iner Membrane 5 this gradually fhrink- 

ing up and fo becoming more hollow, to make room for the further 
Grovpth of the Seed. 
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TO THE 

Right Honouratle 

WILLIAM 
Lord Vi-Coiint BKOV C KER^ 

PRESIDENT 
V 

O F TH E 

Royal Society. 
MY LORD, 

• i \ 

N E Reafon why I Dedicate the following 

pifcourfes to Tour Lordfhip, is^ For that by 

Tour great undundeferved Refpelis, Tou have 

obliged vie to do no lefs. 

Another^ my Lord, Becaufe I could 

not hut Fublickly 'return Tour Lord/hip 
Thanks^ for minding the Royal Society of fo good a Way, 

they are lately refolved ufon, for the Management of a 

great part of their Bufinejs. Wherein, my Lord, I do more 

than prefume, that 1 alfo fpeak^ theSenfe of the whole So¬ 

cietyI thinks, not any one excepted, 

I may with the fame Confidence intimate , my Lord, 
how happy they account themfelvesi in having a Perfon 
fo fit to prefide their Affairs, as Tour Lordfhip. The 

Largenefs of your Knowledge , the Exadnefs of Tour Judg¬ 

ment , the Evennefs of Tour Comport 3 being fome of ihofe 

neceffary Qualifications, which His Majefty had in His 

Eye ( as right well underfianding what He did ) wheri 

He fixed His Choice upon Tour Lordfhip. 
I know, my Lord, that there are fome men, who have 

Ll 2 jnfi 
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jufi fo much ZJnderftancIing^ 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. But I 
alfo know ^ that Tour Lordfhip unconcerneth Tour felf as 
much-, in what I even now fpake 5 as Caefar did himfelf, 
when his Souldiers began to ftyle him King. For as he faidy 
Non Rex, fed Caefar: So let Tour Lordihip be but once 
7ia7?i dy arid all that follows-, is but ^Tautology/o what Tou 
are already known to be. Tour being Prcfident of the Royal 
Society, Tour being the Firft that was Chofen, and Chofen 
by fo Knowing a Prince 3 becomes fo real a Panegyrick to Tour 
Lordihip, as leaveth Verbal ones without any found. 

Whence, my Lord, 7 have a third Reajon mofl naturally 
emergent, which is,That I dare to fubmit my felf, ds to 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 3 that You can neither be deceived, nor 
corrupted, to make a Judgment in any Point-, to the Injury of 
either. 

And truly, my Lord, were it only from a Principle of felf- 
Intereft, yet I could not defire it fhouldbe otherwife. For the 
World, if it lives, will certainly grow as much more knowing 
than it is 3 as it is now 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 fhould be defpifed by Po- 
Rerity. 

Tet fome difference there is to be made 3 viz. betwixt thofe 
of all Ages, who have been mode fly ignorant 3 and thofe who 
have thought, or pretended, that they were Omnifcient. Or 
if knowing and acknowledging that they were Ignorant 3 have 
yet not been contented to be fo 3 unlefs, with as good manners, 
as fenje, they did conjure all Mankind not to offer at the know¬ 
ing any more than themfelves. 

Vpon the whole, my Lord, 7 defire not Tou fhould be a Pa¬ 
tron, any further than Tou are a Judge. For if this fmall 
ElTay hath dejerved the leaf acceptance, I am Jure, that in 
being one, Tou will be both. I am-, 

My Lord, 

Your LordJIjifs moft Faithful 

and Obedient Servant, 

N EHEMJ AH GREW, 
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A 

DISCOURSE 
Read before the 

'ROYAL SOCIETY 
T^ecemb. io» 1674* 

Concerning the 

NATVRE, CAVSES, POWER 

O F 

M TURE 

WING the honour to perfotm the Task of 
this day 5 I (hall endeavour to conform to the 
Phylofophji, which this Society doth profeis 5 
which is, Reafonwg grounded upon Experiment, 

and the Common Notions of Senje. The former 
being, without the latter, too fubtle and intan¬ 
gible 3 the latter without the former, too grols 
and unmanageable: but both together, bearing 
a true analogy to our felves 5 who are neither r 

Angels, nor raeer Animals, but Men. 
The SubjeU: I have chofen to fpeak of^ is Mixture. Whereofj that 

our Difeourfe may be the more confijient, and the better intelligible 5 
all I have to (ay, (hall be ranged into this Method 5 •viz. , 

1. Firft, Khali give a brief account of the received Do&rine of 
Mixture. 

2. Next, lay down (bme Propofitions of the Principles whereof al! 
Mixed Bodies conlift. 

3. Then, open the true o£Mixture^ or (ay. What it is, 
4. And then enumerate the of Mixture^ or (ay, How it is 

made. ^ • 
5. Laftly, i (hall (hew the Power of Mixture j or, What it can do, 

CHAR 

j 
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CHAP. L 
Of the received Do^ritie of NLixturc. 

I R S X, As to the received DoCTrwe of ^Aixttirt; not to 
trouble you with tedious quotations of what Ga- 
let?, termtms, Scaliger, Semertus, Riverhs^ and other 
Learned men fay hereof5 we may fuppofe the whole fummed 

• 1 , • , Defimtjen which Ariftotle himfelf hath given of 
It and which the greater number of his Followers,have almoftreligiouiir 

T -u J that W 
Lib. I. dt Mtjcibihum alteratomm nmo. Which Defimtion, as it is uliiallv pvnli! 
Gejierat. Gated, is both Unintelligible^ and Unufeful. ^ ^ 
&Corr^t. 1. ^ Two things are uninuUigihk; what they mean by AlUrati- 
Cap. ult. on; and what by On,on. In this AlUmion, they fay. That the verv 

form, of the £ Wr are aW. And therefore lay it down for ah 
Axiom, ^od in Mixlo, Formoi Ekmmtares Untum jint in potentia But 
let us fee the confequence. For if in a mixed body, the Form, of the 
£Wrarebutin^«/«; then the BWr themfelves are but in 
potent,a: for we all fay, Forma da, effe. And if the Compounding 
hlements, are only inpoteutia ; then the Compounded Body it felf can 
be only ,n potentia .■ 5;et to fay it is no more, is moft abfurd. 

^ r ■ t Elements in a mixed Body^ they make 

hltfh’e?) dBodies, and 
that the tlOTca of mixed Bodies is nothing elfe. For they fay it is made 
in fuch fort, that every particle oi the mixed Bodj, partaketh of the 

kTZ ^tom the contempera- 
ted ^alities of the {our Elements. Whence they conclude. That 
every pa«iclp o{the mixed Body, coniaineth in it (elf all the four Ele¬ 
ments. Which IS plainly to alfert a penetration of Bodies. For every 
Elemetitts at leall, one particle; if therefore every particle of tl4 

MrW Body,containeth four Elements; then four particles are but one. 
conclude ^en,That the received DoSrsne of Mixture is Vnintelligihle. 

follows. That It IS alfo BOTtK.and For 
who can make any ufe of that which he underlfandeth not > And the 
experience of fo many years, wherein it hath been ventilated by the 
difputesof men, proveth as much: Scarce any of them, except the 
Learned Sennertus daring to venture upon Experiment, for fear they 
mould come to underftand themfelves. 

by^artifichl gallant things have been found out 
by artihcial Mwtere. But no thanks to this £)e/»;7«» of it For as 

' wo^rT' ry be never the¬ 
be never*thXnf ™be good lyorli, and a bad Rule 
M/hcib u u d’ queftion is not, what have men done ^ but 
what have they done upon this foundation, ^od Mixitio fit mifei- 
lihum alteratorum unio. Had this ever taught^hem to do any tl n» 

n ^ 'be Inke wherewith they have wrote afl 

it Blithe'r' t"- ’’'“1 ‘b'n^bing to (hew for 
doing u ^rjeoS 'itl ,h" beel fo far from oomg us any good, that they have done us much harm • beinfr thrnnah 

SLt”'?e?vingo7’t'’“'iyn‘ - ,fo niany "plantaftifk 
Subjedt whereof ttey treat* ^ ‘■'gh'from coming near them, or the 

^ ' 6. 4u 

I 
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i. ~6. I (hall therefore endeavour to open the true Nature oiMixture. 
And I (hall build my Do&rine upon the Common Notions of Senfe: 
which none can deny , and every one may conceive of. In order to 
which, I (hall take leave to lay down fomePrf>/>^/zV«/, of the Frinci^ 
pies of all mixed Bodies. 

CHAP. It 

Of the Princifles of BoJiesi 
A 

N D firft, hy Principles, I mean Atdmes, dr certairi 
Sorts of Atomes, or of the fimplefl of Bodies. For 
otherwile they would not be Principlesfor a 
compounded Principle, in ftridl: fpeaking, is a Con^ 
tradition. Even as Fives, Threes, otTwos are 
not the Principles of Number, but Unites. 

2. Whence, (econdly, it follows, that they 
are alfo Indivijtble. Not Mathematically 5 for the Atomes ofeVery Prin^- 
ciple have their Dimenjlons. But Phyjically 5 and foj 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 (ay, that a Stick, is not one Body, but 
many millions of Bodies 5 that is, of Atomes 5 not any one whereof is 
divided within it (elf, but only they are feparated one from another 
where the Knife forceth its way. As in the drawing of a mans Finget 
through a Heap of Corn 3 there is no Divifton made in any one 
Grain, but only a feparation of them one from another, all remaining 
ftill in themfeives entire. I fay, therefore, that what is Phyfically 
one, is alfo moft firm, and indivijtble, that is,Impenetrable : for Penetration 
is but the Separation, not the Divifton^ of Atomes. 

3. jJ. 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 leaft mu^ 
tation. Hereupon is grounded the Conftancy of Caufes and EffeBs. So 
that, in all Generations, it is not le(s certain, that the felf (ame Prin-- 
ciple is ftill propagated from the (ame 3 than, that Man is from Matii 
Wherefore, compounded Bodies are generated j but Principles are not, 
but only propagated 3 that is, in every Generation, they paf?, in them-i 
felvcs unaltered, from one Body, into another, 

4* §• if Principles, or Atomes are all Immutable 5 it again follows» 
That they are of Divers Kinds. For one and the (ame Principle, or Kind 
of Atomes, will ftill make the Same Thing, and have the fame Ej/eB : fo 
that all Generations would then be the Same. Wherefore, (ince they 
zre Immutable, they muft be Diz/erz. 

%. f. This Diverjtty, for the fame reafon, isnotfmall, but Very 
Numerous. For as the World, taken together, is Natures Shopfo the 
Principles ofzrchtr Tools, and her Materials. Wherefore, as 

' it fpeaks the goodne/s of a Shop 3 (o the Perfe&ionof the Vniverfe,Th2X it 
is furnifhed with many Tools wherewith,and many Materials whereupott 
to worki And confequently, that Philojbphy beareth beft its own name $ 
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 tryctb to rife up to 
JSatures own Number^ and fo to ring all the Changes 'm the World. 

6. jJ. Yet doth not this vaft Diverfity take away thet 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-cver the SubjeS is Multitude, Order k pan o£its Perfe&ion. 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- 
mical, or any others, which do any way fall under the notice of 
Senle,are notwithftanding reduceable to a fntaller number: vi%. according 
to the number of Predominant Principles in Nature’., or,rather in this part 
of the TJniverfe which is near and round about m. To the Power and 
Empire whereof^ all other Principles do fubmit. Which Submijjion, is 
not the quitting of their own Nature 3 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 5 
fo no Diverfity, but what is originally made by thele two ways 3 jc. by 
Size and Figure. By thefe they may be exceeding different: and all 
other Properties befides, whereby they differ, muft be dependent upon 
thefe Two. 

8. 5J. Nor therefore, can they be of any other Figures, than what 
’ are Regular. For Regularity, is a Similitude continu'd. Since there¬ 

fore all kinds of Atomes arc divers only by their Size and Figure 3 if 
the felfe lame Size and Figure were not common to a certain number of 
Atomes, they could not belaid to be of any one kind: andconlequent- 
ly, if there were no similitude of Atomes, -there could be no Difin- 
Uion of Principles. 

9. §. Hence allb, thefe two Modes of Atomes, viz. their Size and 
Figure, are the true, and only original ^alities of Atomes. That is, 
an Atome is fich orJuch, becaufe it is of luch a certain Size and Fi¬ 
gure. 

10. Laftly, As thefe two Modes, taken feverally, are the ^4- 
lities of an Atome: fo confider’d together, they are its Form. A fib- 
fiantial Form of a Body, being an unintelligible thing. I fey of a 
Eodyi, for although the Rational Soul be a fub^antial 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 othcrwife, than as of the Modification of a Body, 
or a Complexion of all the Modes of a Body. Which allb agrees with ' 
that Definition of a Form, whichamongftthe PeripatetickPhilofophers 
is well enough accepted,©/^, ^uod ft. Ratio ejus Efienti.f, qu£ cuique Rei 
competit. Which Ratio, if it be referred to a Body, what is it, but the 
Modification of that Body ^' Having thus propofed aSummary of my 
Thoughts about Principles 3 I (hall next proceed to (hew what their 
Mixture is. 

li 

CHAP. 
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C H A P. 11L 

Of the NATVR E 0/Mixture. * 

'j D firft of all, from the PremJJes, vvc arrive at this 
ConcUifwn 5 Jc.That the FormationmdTrafjsformati- 
on of all Bodies, can be nothing elfe,but the Mixture 

of Bodies. For all Principles dre immutable 3 as we Ch. 2.5^ 2, 
have above proved ; and therefore not generable^ 
formable, or transformable. And the Forms of Frin^ 
cipks, being biit their Modes^ are a\Co immutable. 

So that the whole Bufinefs of the Material Worlds is nothing elfe, but 
Mixture. * 

2. Again, as Nature worketh every where Only by Mixture 5 
fb is this Mixture every where but one thing.^ and can be but one. For 
whether it be the A//.x/»re ofBodies, or of fmalh., oi Compounds., 

or of Atomes 5 it is every where Mixture., and the Mixture of Bodies. 2. 2. 
Wherefore, Mixture is either an intelligible AffeCfioh of all Bodies, or 
of none f, which later, no man will fay. As rtiany 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 m.iy, of the fubtileft Mixtures 

which Nature maketh,or of Atomes therafelves 5 and no other ways. 
3. §. Now all the ways we can.diftinguifh by^ arc, in ge¬ 

neral, thefe Two j either in rcfpedl: of the Bodies Mixed, or elfe of the 
Modes of the Mixture it felf. 

4. In refpedt of the Bodies Mixed, Mixture is diftinguilhed al- 
fo two ways, vi'L, by Conjugation, and by Proportion. 

5. 5J, Conjugation, I mean, a Mixture of fome certain Princi¬ 

ples, and not of others. Which is threefold. Fir!f, As to Number: 

as when one Body may be compounded of two Principles, another of 
three, a third of four, a fourth of f.ve, and fb on. Secondly, As to 
Kind: where, though there be a 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 j and therefore are : 
for here, that which may be, is. The Confequence is clear. For 
firji. Nature hath various Materials wherewith to make thefe Mix- Qfj 2, ^ 

tures’-y as we have (hewed. Secondly, P}y ihtk Mixtures may, and 
without the concurrence of any imaginary Forms, muft produce all the 
varieties in the material World ^ as likewife hath been laid. Where- 3* §• 
fbre, fince all imaginable Mixtures may be piade, and that to fome pur- 

pofe 5 if they flaould not be fo. Nature would be JmperfeS: becaufe 
we our felvescan think, how (he might put her Materials to further 
ufe,' then fi (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. avG tawfcit i, is a conceit, no more to.be 
credited, than one that (hould tell us, all Kind oil Ifheets and other 

M m parts 
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The Nature of ^Adixture. Left. I. 

farts of a Watch^ were put into a Clockj, or that there were no other 
Materials wherewith to build an Houfe^ then for a Tent or a shif. For 
why fhould TtaUtre^ the great Artificer by which all perfe& Wor^s are 
made, be feigned to cram and ram all things into one^ which wp 
felves look upon as abfurd > > i we our 

6* Secondly, The Mixture of Principles is diverfifi’d, as by Con¬ 
jugation, fo alfo by Proportion. That is, by the divers ^antities of 
the feveral Principles or Parts mixed together. As if the ^nantity of 
one, were asto ^ of a fecond, as/^e tofifieen'., ofa third as 
five to twenty, &c. Or if that of one, be as five to fix 5 ofa fecond 
as fix xofieven-^ of a third, zsfieven to eight. By which, and by othe^ 
Proportions, Mixture may be varied innumerable ways. ^ 

7. jj. Again, As Mixture hvarkdmthrcfp^atothe Bodies Mix 
ed 5 fo hkewife m refpea of the Mixture it felf, which I call the Loca 

tion of Principles, or the Modes of their Conjun3ion. Which mav be 
various, as well as their Conjugation and Proportion. Yet are thev all 
reduceable unto two gmtx2\ Modes : 2\\ Bodies, and therefore all 
ciples, being mixed either by Mediation, or by Conta3. 

8. §. Nowall whether of ot of Atomes can 
be no other way, than fuch as is anfwerable to their Figures. Where 
of, therefore, we can conceive but three general ways viz 

Firji, By ContraB in a Point, or fome fimaller part: as when two A- 
tomes meet, which are globular or otherwife gibbofe. Secondlv Rv 
ContaB in a Plain : as in the conjunaion of the fides ofTrianouJar or 
Sluadrangular Atomes, or otherwife flat. Thirdly, By ContaB in a 
Concave : as when one Atome is admitted into the Concave or hole of 
another ; as a Spigot is into a Foflet The firji may be called, Mpof,- 

tion-., the fecond, application j the third. Reception or Intrujion, ^ 

u joyned by Mediations 
but belt of all the lafl. As when the two extreams of one Atome are re¬ 
ceived into the Concaves or the holes of two others. 

T2 And thefeareallthe^e»er4/ ways,wherebywe can conceive 
Bodies to be Mixed together 3 fc. by their various Conjugation Propor¬ 
tion and LocaBon. So that the Compofition of Atomes, in Bodies ; ' is 
like that of Letters, in mrds. What a Thunderclap would fuch a 
Vordhe, 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 Locafi- 
on of Letters is varied in every Word: whereby, we have many thou- 
fands of diflenng Words, without any alteration at all, in the LeHers 
themjelves 5 and might have ten times as many more. In like manner 
therefore, or in the felf fame analogous way, as the Letters oi the Al- 

Things Principles of Words s fo Principles, are the Alphabet of 

11. §. What we have faid of Principles 3 and of Mixture as conle- 
1 *^hereupon 3 may be a fioundation for an intelligible account of 

of moft of the Intrinfick Prop€rties,and ^alities 

Fluidity, AsigularityTRound- 
nefis, Heat, Cold, Blacknefis, Whitenefis, S&wernfs, Sweetnefis, Fraeran- ^. fetidnefls, and very many more. I fay an intelligible account 3 

chai-cV % f upon the Notions of Senfie, and made out Me¬ 
chanically. But the exemplification hereof, being too large a field 
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for this, or any one LeSure, 1 (hall, before I come to the Canjes of 
Mixture^ only deduce from the Premijes , thefe following Corallaries. 
' 12. §. That there is no alteration Princi]^es or of Ek- 

ntents^xn themoftfe^^ Mixture of Bodies. It cannot be 5 for Principles 
are Immutable, as we have faid. And if it could be, yet it ncedeth not Ch. 2. 5, 
to be: for they are alfb manjf^ and compoundable infinite ways 5 as 
hath been (hewed. So that we have no need to perplex our (elves ^•5* 
with any of thole difficulties, that arile from the Do&rine of the 
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 (b men being puzeled, how from thence to make 
out the infinite variety of Bodies, they feigned them to be alterable; 
and altered, upon every perfect Mixture. Not confidering, that if 
their four Elements be alterable 5 as few as they are, no fewer then 
three of them may be (pared : for one Element,alterable, may bejmade 
any. 

igi Hence, Secondly, may be (blved thdt great Dijpute, Whe¬ 
ther (uch as we call Lixivial Salts, are made by the fire .<? For firji^ 
No Principle is made by the fire : all Principles being unalterable 5 ^, 
and therefore unmak^ble. secondly. We mufl therefore diftinguilh 3* 
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- 

tenus Salt, it is not: that Principle being extras able out of mojl Bo¬ 
dies 5 and by divers other ways, then by the fiiYe. 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 fome kind 

of Salt. All which Salts are made, not by making the Saline Princi¬ 

ple ^ but only by its being differently JUixedy by tho(e (cveral ways 
of the Solution of Bodies) with other Principles : from which itsdiF 
fcrent Mixture, it receives the various Denominations^, of Marine, Ni^ 

troHs, Volatile, or Lixivial. 
14. 5J. Hence, Thirdly, the mofii: perfe^ Mixture of Bodies, cart 

go no higher than ContaB. For all Principles d^re unalterable 'y and all 2. 5. 
Matter h impenetrable , as hath been (aid. In the moft vifible and laxe Ch. 3* §• 
Mixture, there is ContaB 5 and in the moft fubtile and perfeB, as in Ge¬ 

neration it fell; there is nothing more. 
15. Hence, Fourthly^ we eafily underftandj hOw diVers of the 

(ame Principles, belonging both to Vegetables and many other Bodies; 
are al(b aBually exiftent in the Body of Man. Becaufe even in Gene¬ 
ration or Tranjmutationy the Principles which are tranflated from one 
Body to another, as from a Vegetable to 2in Animal, are not in the leaft 
alter dm themfelves, but only their Mixture, that is, their Conjugation, 

Proportion and Location, is 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. 
Congregationy and Inconfifient Mixture, is when the feveral Atomes ^ 

touch but in a or fmallerpart. In manner, I have divers 3* 
atgUments, inducing me to believe the Atomes of all Fhdd Bodies, qud 
Fluid, do touch 5 and in no otheri^ 

Mm2 ' Uniofi Mm 2 
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Ck. 3. f. 8. 'Vniov^ is when they touch in a fUin, As in the Cryftals and ShooU 
wgs of all Salls^ and like Bodies. For if we purfue their di¬ 
vided and fubdivided parts, with our eye, as far as we can 5 they ftill 
ter/mrMte^ on every fide, in Plains. Wherefore, tis intelligible. That 
their very Atomes do alia terminate^ and therefore touchy in Plain. 

Concentration^ is when two, or more Atomes touch by Reception 

£h o K 8 htrtifion of one into another: which is the clofefi^ and firmefi 
’ Mixtureoi all 5 as in any fixed nnodorable^ or untajiable Body: the 

Atonies of fuch Bodies, being not able to make any Smell or Tafie^ 

unlels they were firft dififolvedt) that is to fay, unpin d one from 
another. 

17. §. Hence, Sixthly^ we underftand, how in (bme cafes, there 
feeraeth to be a Penetration of Bodies’., and in what fenfe it may be 
admitted: viz. if we will mean no more by Penetration, but Intrufi- 

on. For the Intrafion of one Atome into the Concave or holeoi ano¬ 
ther, is a kind of Penetration 5 whereby they take up lefs room in 
i\\Q mixed Body, then they would do by any other way of Contain, 

As a naked knife and its (heath, take upalmofk double room,to what 
they do, when the knife is (heathed. Whence we may aflign the 
reafon. Why many Liquors being mixed'., take up lels room or fpace, 
then they did apart'., as the Ingenious Mr. Hool^ hath made it to appear 
by Experiment, that they do. I fay the plain reafon hereof^ or at leaft 
one reafon, .is the Intrufton of many of their Atomes into one ano¬ 
ther. Which yet is not a Penetration of Bodies (tridly (b called. 

18. Seventhly, If all that Nature makgth, be but Mixture 5 and 
Ch. 3. I. all this Mixture be but ContaH ’tis then evident. That Natural and 
CA3.^. 14- Artificial Mixture, are the fame. And all thole feeming fubtilties 

whereby Philofophers have gone about to dijiingmjh them 3 have 
been but fo many Scarcrows to affright Men from the Imitation 

of Nature. 
19. f. Eighthly, Hence it follows. That Art it (elf may go far in 

doing what Nature doth. And who can (ay, how far ? For we have 
nothing to Mahg'^ but only to mix tho(e Materials, which are al¬ 
ready made to our hands. Even Nature her (elf, as hath been faid, 

\, j Makethnothing nevp'., but only mixeth.dW things. So far, therefore^ 
' as we can govern Mixture, we may do what Nature doth. 

20. Which that we may ftill the better underftand 5 let us be¬ 
fore, and in the next place, (ce the Caufes of Mixture. For fince 

Ch.2. 5(.i8. I^atural and Artificial Mixture are the Jame^ the immediate Caufes of 
both, are and muft be the fame. 

CHAP. 
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CHAP. IV. 

Of the C A ZJ S E S of Mixture, 

O W all the Caujes of Mixture we can conceive of; 
muft, I think, be reduced to thele ftx in general 5 
viz. Congruity^ Weight, Comfrejjion^ Solution, Di~ 
gejiion, and Agitation. 

I. 5J. Congruity, or aptitude and be¬ 
twixt the Sizes and Figures of Parts to be mixed 1 
whereby Bodies may be truly called the Infirumen- 

talCatfes of their own Mixture. As when a Plain anfwers to a Plain, 
a Square to a Square, a Convex to a Concave^ or a. Left to a. Greater or 
an Equal, &c. according to which Refpondencies in the parts of Bodies, 
they are more or lefs eafily mingleable. 

2. Weight, by means whereof all Fluid Bodies, upon fuppofi- 
tionof thtCongruity of their parts, muft nnavoidably 

3. Comprejjionj which either by theor any other Body, 
added to Weight, muft, in fome degree,> further Mixture. Becaufe,that 
Weight itfelf, 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 exhaufed 

it of the Air, let the two (aid Oyls be then affufed one upon the other. 
Whereupon, Firji, It is vifible, that they here mix and coagulate to¬ 
gether 5 that is, their parts are wedged and intruded one into another, 
without the ufiial comprejjion of the , for that is exhaufied, and 
therefore only by the Congruity of their receiving and intruding parts 5 
and by their Weight 5 by which alone they are fo comprejjed, as to make 
that Intruffon. Secondly, It is alfo 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 
DiJJblution of fome Bodies, fo the Mixture of others, and the greater 
the Comprejjion, the more. 

4. Solution’, For all Bodies mix beft, in Forma Jluidd. And 
that for two reafons. Firji, Becaufe the parts of a Body are not then 
in a jlate of Union, but of Separation 5 and therefore, in a more capa¬ 
ble fortheir and Union with the parts of another Body. 
Secondly, hecaufe then they are alfo in a Jlate of Motion, more or lefs, 
and therefore, in a continual tendency towards Mixture j all Mixture 
being made by Motion. Wherefore all Generations^ and moft perfe£l 

Mixturesm Nature, are made hy Fluids’, whether Animal, Vegetable^ 

or Mineral. Which is alfo agreeable to the DoHrine of the Honourable 

Mr. Boyle, in his Excellent Treatije of the Nature and Vertues of Gems. 
And it is well known, That Bodies are ordinarily petrified, or Stones 
made, out of Water.That \s,out of petrifying parts d'lHolved per minima 

in Water,as both their Menjiruum and their Vehicle. Wherefore, if We 
will talk of makiug Gold ’, it muft not be by the Philofophers Stone, but 
by the Philofophers Liquor, 
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'5. §. Digejiion. For which there is the (ame reafon, as for Af/x/«re, 
by Solution. For, Firji^ 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 Confiderations. As, Firji , That the 
mailing of Blood in the Bodies of Animals^ and the mixing of the Chyle 

therewith, is very much promoted by the fame means 5 fc. by the Agi¬ 

tation of the parts of the Blood and Chyle^ in their continual Circulation. 

Again^ from the making of Butter out-of M/74, by the fame ineans: 
whereby alone is made a feparation of the oleous parts from the Whey, 
and Conjundion of the Oleous together. Moreover^ From the great 
E fe&s of Digeflion 5 well known to all that are converfant in Chymicdl 

Preparations. Wh\ch Digejiion \t (kW, \sbuta ki^d of injenfible agita¬ 

tion of the parts of digejiea Bodies. ’Tis aljb a known Experiment, 
That the readieft way to diflblve Sugar in Wine or other Liquor , is to 
give the Vejfel a hajiy turn., together with a fmart kyioc\., 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. Matthem's Pill) put fome Oyl of Turpentine and 
Salt oC Tartar together in a Bottle, and lent it up hither out of the 
CountryI found, that the continual upon the for three 
or four days, had done more towards their Mixture 5 than a far grea¬ 
ter time of Digejiion alone had done before. And it is certain. That 
a vehement Agitation, efpecially, if continu’d, or joyned with Dige¬ 

jiion 5 will accelerate the Mixture of fome Bodies, ten times more, than 
any bare Digejiion alone 5 as may be proved by many Experiments. I 
will inftancein this one. Let fome Oy o( 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 w\\\ of themfelves, at laft fall into fo impe¬ 
tuous an Ebullition,as to make a kind oCExplof on-jCendmg forth a fmoak^ 

for the fpace of almoii tuvo yards high. Whereupon, the parts of both 
the Liquors, hemg\\o\ent\y agitated, they are, m a great portion, incor¬ 

porated into a thicks Balfam 'm a moment: and that without any 
heat, as may be felt by the Bottle. And thus much for the Caufes of 
Mixture. 
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CHAR V. 

0[ the P OWE R and VS E of Mixture, 

A V I N G enumerated the general Caujes, we (hallj 
laftly, enquire into the Pomr and Z)Je of Mixture j 
or, into what it can Do and Teach, And I fhall In- 
ftance in particulars. Firi?, to Render all Bodies 
Sociable^ whatfoever they be. Secondly, To Make 
Artificial^odKs in Imitation of thofe ofN^/wmown 
produftion. Thirdly, to makg or imitate the fenfible 

of Bodies 5 a.s Smel/s, ondTaJis. Fourthly, 

To make, or 7/»/74/e their Faculties. Fifthly, It is a Key , to difcover 
the Nature of Bodies. Sixthly, To difcover their Vfe, and the Manner 

of their Medicinal Operation. 

INSTANCE I. 

First, To render all Bodies Sociable or Mingleable: as Water 
with Oyl, Salt with Spirit, and the. like. For Natural and Arti- ^ ^ 

fjcial Mixture, are the fame 5 as we have before proved. If therefore 
Nature can do it, as we lee in the Generation of Bodies fhe doth, tis 
likewileinthePf'irer of to do it. 1 

2. §, And for the doing of it, two general Ruks remit from the 
Premises, fc. The Application of Caufes, and the Choice of Materials, 
hs for xhtCaufes, they are Inch as I have now inftanc d in. AndforCA4. 
the Application of them, I (hall give thefe two Rules. 

2. Firft, That we tread in Natures as near as we can , not 
only in* the Apphcation of fuch a Caufe, as may be moft proper for fuch a 
Mixture 5 but alfo in allowingitfufficient time forks effea. For fowe fee 
Nature her felf, for her more perfeef Mixtures, ulually doth. She 
maketh not a Flower, or an Apple, a Horfe, or a Man, in a moment 5 
butallthines by degreesx and for her more perfi^ and elaborate Mix¬ 
tures, for the moft part, (lie requireth more time. Becaufe all .fuch 

are made and carri don per minima’:, and therefore require a 
greater time for the compleating of them. . . c 

4, A fecond Rule is. Not only to make a due Appheatton or 
the Caufes 5 but Ibmetimes to Accumulate them. By which means, we 
may not only, imitate mure, but in feme cafes go beyond her. For 
as By adding a Graft or Bud to the Stock, we may produce Frmtfooner, 
and fometimes/setter, than Nature by the alone would do: So 
here, by accumulating the Caufes of Af/xt/zr^, that is, by joyning 
three, or together 5 or by applying more in fome Cafes, where 
f»reapplyeth fewer’., we may be able to make, if not a more perfedt, 
yet a far more Jpeedy Mixture, than Nature doth. As by joyning 
prelhon. Heat, and violent Agitation, and fo continuing them all to¬ 
gether, by feme means contrived for the purpofe, for the 
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Week, or Mouthy or lot7ge‘r^ without ceffatiori. Which may probably 
produce, not only ftrange, hixt ufefnl EffeHs, in the Solution of fome, 
and the ^Mixture of other Bodies. And may ferve to mix fuch Bodies, 
as through the fmall number of their congruous are hardly mingle- 

able any other way. Agitation being, as carrying the Key to and 
fro, till it hit the ^ock.h or within the Lock.^ till it hit the Wards, 

5. Secondly^ For the Choice_oi materials, if they are not im- 

mediatelj, that is, of themfelves, minglcable ^ we are then to turn one 
Ch 2 6 Q Species oi: Mixture into n Rulewhich is, To*y/xthcm by mediation 

* ^ of Tome third, whether more fimple or compounded Body, which may 
be congruous in part to them both : as Sulphurous Salts are to Water and 
Oyli^ and avtCov that reason mingieable with c;7/jo’ of them. Or, By 
any^two congruous Bodies, which are alfo, in part, congruous to 
others: and other like ways. Whereby the parts of Bodies, though 
never (o heterogeneous, may yet be all bound and locl(d up together. 
Even as twenty Keys may be united, only by uniting the two Rings 

whereon they hang. 
6. 5^. The Confideration of thefe things, have put me upon ma¬ 

king feveral Experiments, for the mingling of heterogeneous Bodies. I 
(hall give two Examples of Tryal 3 the one upon Fluid, the other up¬ 
on confijient Bodies. 

7. §. For the firfi, I took Oyl of Anifeeds, and pouring it upon a- 
notherBody 3 I fo order’d it, that it was thereby turned into a per¬ 
fect milk-rrhite Balfam, or Butyr. By which means the faid Oyl be¬ 
came with any fF/Ziy', or Watery Ei^uor^ eajtly, and injianta- 

neoufly dijjolving therein, in the form of a Milk. And note. That 
this is done, 'withont the leafl alteration of the Smell, Taft, Nature, or 

Operation of the Ca\d Oyl. By fomewhat the like means, not only 
C)yl of Anifeeds, but any other ftillatitious Oyl, may be transformed 
into a milk-white Butyr 5 and in like manner be mingled with 

' Water or any other Liquor. Which is of various ufe in Medicine 3 and 
what I find oftentimes very convenient and advantageous to be 

done. 
8. V- Again, not only Fluid but confifient Bodies, whtch of them- 

(elves will mix only with Oyl 3 by due mixture with other Bodies, may 
be render’d eaftly diflbluble in Water 3 as may Koftn, and all reftnous 

and friable Gums. As alfo Wax : and this without changing much 
of their Color, Taft, or Smell. Whereof like wife, wh^tfoever others 
may do, the Phyftcian may make a manifold ‘Oft. 

INSTANCE II. 

By Mixture alfo, we may be taught to Imitate the Produ&ions of 
Nature. As to which, from what we have before faid of Mix¬ 

ture, we may conclude 3 That there is no Generation of Bodies unor- 

ganical, but what is in the Power of Mixture to imitate. As of Animals, 
to Imitate BW, Fat, Chyle, Spittle, Flegm, Bile, &c. Vegetables, 

to Imitate a-Milk .t Mucilage, Roftn, Gum, or Salt. Gi Minerals, to 
lm\t2ittVitriol, Adorn, and other Salts 3 as alfo Metals, and the like. 

2. §. I do not fay, I can do all this; yet if, upon good Premijks, 

we can conclude this pofiible to be done 3 it is one ftep to the doing of 
it. But I will alfo give an/wf/i/we of fomewhat that maybe done in 

every Iqnd. And, 3* 

1 
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3. §. For thQ Imitation o^mAmmalBody, I wilHnftarice in 

Fat. Which may be made thus 5 Take Oj/l Olive, and pour it upon 
high Spirit of Nitre. Then digeft them for fome days. By degrees, 
the Oyl becomes of the colour of Marrow 5 and at laft, is congealed, dr 
hardhed into a white Fat or Butter, which dijjblveth only by the 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 effefted, well enough 
for my purpole, by unftopping the glals after fome tinie of digejii- 

on 5 and fo foffering the Oyl to dijfolve and thidden divers times bymc- 
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 Aer is a moft commodious Menliruum to the faid Spirit of Nitre. 

Whence alfo, if we could procure fuch a Spirit of Nitre, we mi^t con¬ 

geal Water in the midft of Summer. We might alfo refrigerate Rooms 
herewith Artificially. P^uAm\^t Imitate 2\\ frofiy Meteors. For the 
making of Fat, is but the Durable Congelation of Oyl: which may be 
done without froli, as I have (hewed how. 

Hence alfo it appears, That Animal Fat it felfj is but the Curdling of 
iAieOyly parts of the Blood', either by fome of its own Saline parts 5 
or by the Nitrous parts of the Aer mingled therewith. 

Hence likewife it is, Thzt fome Animals, as Conies, audi Fieldfares, 

grow fatter in frofly 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 thdr bodies. 
For the fame reafon it is. That the Fat of Land-Animals is hard 5 

whereas that of Fipes is very foft, and runs all to Oyl, fc. Becaufe 
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 Infiances 5 In Rofin, Gum, and a Lixivial Salt. The frfl may 
be made thus Take good Oyl of Vitriol, and drop it upon Oyl of Anife- 

feeds and they will forthwith incorporate together 5 and by degrees, 
will harden into a perfed Rofin 5 with the general and defining Properties 

of a truly Natural Rejinous Gum. Being not at all diffoluble in Water 5 or 
at leaft, not any more, then any natural Rofin or Gum: yet very eafly 

by fire : as alfohigly inflamable : and exceeding friable. Although this 
Artificial Rofin, be the refult of two Liquors, both which very ftrongly 
affedt the Senfe : yet being well wafloed ftom the unincorporated parts, 

(which is to be done with fome care ) it hath fcarce any Taji or Smell. 
The Concentration of the(e two Liquors, is likewife fo univerfal 3 that 

the Rofin is not made by Precipitation, but almoft a total Combindtion 

of the laid Liquors 3 and that with fcarce fo much, as any vifible fumes. 
5. §. Again, Having taken a certain Powder and a Saline Liquor, , 

and mixed them together in a bottle, and fo digefied them for fome 
time 3 the Powder was at laft tranfmuted to a perfeft Oily Gum 3 which 
will alfo dijfolve either in Oyl ox in Water 3 in the felf fame manner, as 
Gdlbanum, Ammoniac, and the like will do. 

6. 5(. And Lafily, A Lixivial Salt may be imitated thus 3 Take 
Nitre, Oyl of Vitriol, and high spirit of Wine, of each a like quantity* 
Of thefe three Bodies, not any two being put together, that is to fay 

N n neithetj 
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neither the Nitre with the Oy, . nor the 0)1 with the Spirit, nor the 
Nitre with the S’yr;/,will make the \^2S!lEbullition: yetalU^ree mingled 

together, make a very confpicuous one. Spirit of tVine being as the 
Sulphur 5 and fo that, and the Nitre together,(landing,as it were, in the 
(lead of an Alkalizate, that is, a Sulphurions Salt, againft the 0)1 of 
Vitriol. Divers other Experiments may be (hewn of the like Nature. 

j. §. In the laft place, for the Imitation of a Mineral Bod), I will 
inftance in tm,fc. Nitre and Marine Saif-, if I may have leave to reckon 
them amongft Mineral Bodies. As for Nitre, by mixing of four Li- 

quors together, and then (etting them toJl)oot 5 I have obtained Chr)- 
fials oltrue dXid perfetl Salt j which have had much of a nitrous taft ^ 

and would be melted with a gentle Heat, as Nitre is, 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 dijjblve it, 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, j^ecificall) Animal or Vegetable, together 
with them. For both Animal and Vegetable Bodies being continually 
carried by all into the Sea 5 and many like wile hy shipvprack,^ 
and divers other wzysimmerfed therein: they are at laft corrupted^ that 
is, their Compounding parts are opened and refolved. Yet the Refolu- 

tionhCmg in the Water, is not made precipitatel) , as it is in the Air 5 
but by degrees, and very gentl) 5 whence the Sulphurious and other 
Volatile parts, in their Avolation, make not fo much hajle, 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 aLixivial Salt as you pleale, into a wide-mouth’d Bottle, 
and with fair Water makea ftrong Solution of it 3 fo as fome part there¬ 
of may remain unrefolved at the bottom of the Bottle. Let the Bot¬ 
tle ftandthus for the fpace of about half or three quarters of a year, all 
the time unftopped. In which time, many of the Sulphurious 2tnd other 

Volatile parts gradually flying away 3 the top of the unrefolved 

Salt will be incrujiate, or as it vetrt frojied over, with many feiall and 
hard Concretions, which, in their nature, are become a true Sea-Salt. 

Whereof there is a double Proof 3 Firji, 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 Body for their Bafis, their under parts, 
therefore, contiguous thereto, regular. Whereas the parts of 
the Salt in the Sea, being environed on all fides with a Fluidtheir Fi¬ 

gure is on all fides regular. Secondl), 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 more General Imitation oi Bodies. 
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INSTANCE. I li,’ Sc IV. 

From the aforefaid Premjfes, and by the aforelaid Mea»f, there is 
no doubt to be made, but that alfo the other fenftble ^alities of 

Bodies may be Imitated., as their Odors., and Tap, And that not only 
the general ones, as Fragrant, or Apingent: but alfo thofe which are 
ftecifical and proper to fuch a fpecies of Bodies. 

2. Thus for Example, by mixing Spirit of Nitre or Vitriol with 
re&ified Oyl of Turpentine, and fome other Vegetable Ojls, feverally, 
and in a due Proportion and Time, I have Imitated the Smells of divers 
Vegetables t, as oiTanJy, o£ Lignum Rhodium, and others. And I con¬ 
clude it feafable, To Imitate the Taft or Smell of Musl^, or Amber- 

greece, or any otherhody in the world. r 
3. Hence alfo we may be Taught, How to Imitate the Faculties, 

as well as other Qualities of Bodies. The realbn is, becaufe even thefte 
have no de^endancexxpion any fitbliantial Formbut arc the meet re- 
fult of Mixture 5 effeded by the fame Caufes, whether in Nature or 
Artj as I think I have riiade to appear in the foregoing Idea. And Id, §. 55. 
as in the Premises of this Diftourft hath been (hewd. Ch.a.f.lo, 

C/i.3.^.10. 
INSTANCE V. 

From whence) again, it is likewifea F.ey toDifcdver the Nature 

of Bodies. For how far foever we can attain to Mingle, or to 
Make them, we may alfo hno'JV what they are. , r 

2. For bodi\es ate mingleable, either of themfelves, or by fome 
Third. As to thofo which mingle of themfelves, we may certainly con¬ 
clude, That there is a betwixt them, in fome refped 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 
fome Congruity and Similitude bjetwixt Epntian Oyls^ and an Acid, which 
there is not betwixt the faid Oyls and an Alkaly. 

3. §. As to thofe that mingle only by fome third', we may alfo cer¬ 
tainly conclude, That though the two extreams are unlike', yet that 
they have both of them fome 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 laid, wi 1 c^- 
gulate Oyl-Olive, and render it conftftent. Whence it might be thought. 
That any other ftrong 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 the 
fame Oyl in the fame manner, and for a much longer time, v^th ftrong 
Oyl of Sulphur 5 although it thence acquired fome change of Colour, yet 

not any Confiftence. rt 1 
5. i. Again, Bccaufe the faid oi Nitre coagulates Oyl-Oltve^ 

it might be expeded, it fhould have the fame effed upon 
feeds or, at Icaft, that if other Acids will Coagulate Oyl of Anijeeds, 

that this fhould do it beft. But Expetiment proveth the contrary, t or 
of all I have tryed, Oyl of Vitriol is the only Acid that doth it tnftan- 

- taneoufly. Oyl of Sulphur, if Very ftrong, will do it ^ but not fo Jaon^ 
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nor fo much Aquafortis, and Spirit 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. 

INSTANCEVI. 

LAs TLY, and confequently. It ha Key To Dijeover the Medicinal 
ZJje and Operation of Bodies. Thus, for Example, by the Imita- 

Uon of R&fms and Refmous Gums, we certainly know what all of them 
nre, and when, and wherefore to be ufed. For what are Mafick^, Fran- 
kif7cenfe,0lihanum. Benzoin, and other lil^eRoJtns, or Rejinous Gums, for 
their principle and predominant ^arts, that is, qua Ro^ns^ but Bodies 
refulting from in like manner, as I have (hewed, they may be 
made to refult, from Artificial Mixture} That is to fay, the and 
Acid parts of Vegetables, being both ajfujed and mingled together, per 

minima, in fome one fort of Vejfels in a flant, they thus incorporate in¬ 
to one confiftent and friable Body, which we call R^n. 

2. Now from hence it is, That the faid Kojins, and Rejinous 

Gums 5 as alfo Amber and Sulphur for the fame Reafons, are of (b great 
and effedlual Z)fe againft raoft thin and fait Rheums 5 fc, as they are 
Acidoleous Bodies. For by their Acid parts, which in all thefe Bodies 
are exceeding copious, they mortife and refrain 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 5 
that is. The Rheum is thick^ed: which is the defired effe&. 

3. 5^. Whereas, on the contrary, if the Cough proceed not from a 
thin, and Ipecially a Salt Rheum, but from a Vifeous Flegm 5 the u(e of 
many other Bodies which are alfo more oleous, and abound not fo much 
with an Acid as thefe do, efpelcially fome of them, is more proper: 
fuch as thef, in this Cafe, proving fometimes not only ineffeffual, but 
prejudicial. Since the very Caufe of the faid Vifcoujhefs 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 Khali not herein anticipate, or reiterate the 
Thoughts and Obfervations, of thofe two Accurate and Learned Perfons 

Dr, Willis, and Dr. Walter Needham, as to what the one hath already 
publifjed, and both have put us in ExpeUation of But the Infiances al¬ 
ready given, arefufficient to evidence what 1 have (aid. And, I hope, 
this prelent Difeourfe to prove, in fome meafiire, thus much 5 Thatcjc- 
periment, and the Common Notions of Senje are prolifick^ and that no¬ 
thing h Barren, but Phanfieand Imagination, 

■it 
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/ 

An Jffendix to the precedent difcourfe of 
Mixture^ 

« 

A VIN G, m the firft Edition of the foregoing Dif- Ch. /«/?, 
courje, made mention of the preparation of Effitj- i, /g, 
tial Oyls fo as to become eafily mingleable with 
any nmyly Liquor. I (hall here acquaint the Rea- 

digefting any of 
ije faid Oy/with about an equal quantity of the 
re/4 of an Egg with a very foft heat, like that of 

r r U ® Sun in Summer, continued for the 
fpace of three Weeks or a Month s and in the mean time, to be n6w 
and then ftirred a little together. The Te/^ will by degrees, imbibe the 
Oyl and at length be incorporated with it, and become a Balfam, as 

rvhtte,A$Mtlk^, Qziily d\i[o\\MQm:my watery or wwy Liquor. 
2. §. I confefs, that it will be very difficult to prepare ariy good 

quantity for ufe this way. But this being a Efficient proof of the 
poffibility of fuch a Mixture ^ I confidered, whether the application of 
fome other foremeniioned Caufe of Mixture, might not fupply the de- 
fed: of this: and hereupon, have made feveral fuccefsful tryals; not 
only for the mixing of the faid Oyls, but likewife of all forts of 
and Gums with any vpwy or watery Liquor, in great quantities, in a 
Ihort time, and without much trouble. But for the mixing of fome of \ 
them, the Telkoi an Egg alone will not ferve, without the interve- 

ning of fome other fociable Body, according to one of the given a Ind 
in the foregoing Difcourfe. ° 5* 

j Difcourfe, upon certain premifes, I have laid 
down this following conclufion. 

-By accumulating the Caufes of Mixture, that is, by ioyning 
‘‘ two or three or more together 5 or by applying more in fome cafe| 

where L^ature applyeth fewer 5 we may be able to make,if not a more 
“perfed, yet a far more fpeedy Mixture,than Nature doth. As bv iovn- 
“ ing CO MPRESSION, Heat, and violent Agitation,and fo con- 
“ tinuing them altogether,by fome means contrived for the purpofe for 
“ the fpace of a Week or Month,or longer without Ceffation. Which 
« may probably produce, not only ftrange, but ufeful effeds, in the 
« S O L U TIO N 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 
an his new Digeficr. Which is, a Balneum Marine claulum .• all InMcnl 

and Digeftions made with Double Veffels, having hitherto been made 
with the outer Veffel, open. So that whereas by^he old wa^of I)T ' 
gefiion, their is no other Power made ufe of but that oi Heat: in this 
way, that alfb of Comprejjton is joyned therewith^ 

E XPERI- 
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Ch.$Jrty»$ 

H E intent of the following Experiments is two¬ 

fold. The one., to be as a Demonftration of the 
Truth of one^ amongji other Propoiitions, laid 
down in the precedent Dijcourfe of Mixture, Jc- 

That it would be a Key to let us eafily into the 
knowledge of the Nature of Bodies. 

The other., and that eonfequently.. To be as a 
Specimen of a Natural Hiftory of the Materia 

- Medica ; that is to fay, a multifarious Scrutiny 

into the intrinpck 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, amongft others, necefary to be infified upon. 

For what Dominion a Prince hath over the Moral, that a hath, 
as one of God Almighty's Vice-Roys, over the Corporeal World. Whom 

therefore nothing can more import, than a partiadar knowledge of the Ge¬ 
nius of all his Subjefts, thofe fcveral Tribes of Matter, Juppofed to be 

under hk Command. . 
1 here 
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There are fome kfiovon Obfervations of this Mature : but there is no Au¬ 
thor^ I thin\^ 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 
lef a number would have anfwered the dejtgn of an Univerlal Survey 5 
which, though lefs pleafwg, proves the more injiru&ive in the end : not be-- 
zng like angling with d Jingle Hook^ but like cafting a Net againft a Jljole : 
with ajfurance of drawing up fomething. Bejides the advantage of com¬ 
paring many together 5 which being thus joyntd, do oftentimes, lik^ 
Figures, fgnifie ten times more, then ftanding 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 mak^e my oton Thoughts no mans Meafure. 

CHAP. I. 

What is generally to he ohferved upon the Affufion of the 
Menftruum 5 and whaty particularly of Vegetable Bo¬ 
dies. 

H E Bodies whereupon I made tryal, were of all 
kinds, Animal, Vegetable, Siud Mineral. Amongft 
Vegetables, fuch as thele, fcil. Date-Jiones, Ginger, 
Cobeynthis, Pyrethrum, Hawthorn-flones, Staphif 
agria, Euphorbium, the Arenuls in PearSj Semen 
Mila Solis, Tartar^ Spirit of Scurvygrajs, Spirit 
of Wine, &c. 

2, Ampngft Minerals, feveral forts of 
Metals, Sulphur^-2nd Salts, 

9. §, Amongft Animals 5 fuch as thele, fcil. Hairs, Hoofs, Horns, 
shells, and jhelly InfeQs, Bones, Flejh, and the feveral Ptjeera, Silk,, 
Bhod, whites and Telky of Eggs, Sperma Ceti, Civet, Musk, Cajior^ 
Gall, Urine, Dungs, animal Salts and Stones. 

4. The Liquors which I poured hereupon feverally, were thefe, 
fc. Spirit of Salt Ar,maniac. Spirit of Harts-Horn, Spirit of Nitre, A- 
qua fortk, Oyl ot ^alt, Oyl of Sulphur, and Oyl of Vitriol 3 commonly 
fo called. ' i 

5. y. in the Mixture of thefe Bodies, two things, in general, are 
all along to be obferved, viz,. Firji, which they are^ that make any, 
01 no Lu&ation. For, as* fome which feem to proraife it, make none: 
So, many, contrary to expeftation, make a confiderable one. 

6. Next, the manner wherein the Luxation is made 3 being with 
much variety in thefe five fenfible Bfie&s. i. Bullition 3 when the 
Bodies mixed produce only a certain quantity of froth or bubbles; 
2. Elevation 3 when, like Pafte in baking, or Barm* in the working of 
Beer, they fwell and huff up. 3. Crepitation when,- they make a 

kind 



kind of hiffinc and fomettmes a crackling noife. 4. Efervef rence 5 then 
only and properly fo called, when they produce fome degree of heat. 

Exhalation 5 when not only fumes, but vifible fteams are produced. 
^76 Of all thefe, fometime one only happens, fometimes two or 
more are concomitant. Sometimes the Luxation begins prefently upon 
mixture, and fometimes not till after fome intermiflion. In fome bo¬ 
dies it continues a great whiles in others, is almoft inftantaneous. 
Examples of all which I (hall now produce 5 beginning with 

as affording the lead variety. 
8. 5J. And firft, if we take Spirit or 0)1 of Salt, 0)1 of Vitriol, Spirit 

of Nitre or Aquafortis, and pour them feverall) upon the fever al parts of 
Veoetabks, as Roots, Woods, Stones, &c. we full find, that the) are, 
generally far lefs apt to make a Lulfaiion, than either Animal, or fubterra- 
neal Bodies. Whence, as from one argument, it feeraeth 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 Alf^ly : in the former, ufually 

a fixed ^ in the latter, a volatile Alkaly. , nrr ,, t n 
9. 5^. Again, although the Lu&ation which mofi Vegetables, and mojt 

of their parts make with Acids, be but fmall, yet fome they make ^ efpeci- 
ally with fome Acids, as with Spirit of Nitre and Aquafortis. Whence 
it feemeth plain, That there is an Alkalme Salt exident in many Vegeta^ 
hies even in their natural eflate ^ and that it is not made Alk^ine, 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 Lu&ation therewith. But to give particular indan¬ 
ces of the feveral ov \manner of Mixture, wherein it ap¬ 

pears to be in fevcral Plants. '\ 
10. §. And firft, of all vegetable Bodies, Date-ftones are amongjt the 

haft apt to make a Lu&ation 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 EuHation. 

11. 5J. Ginger makes a fmall BuUition 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. 5^. Scurvygrafs-Jeeds make a very Jmall BuUition with Aqua fortis, 
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, yet there is little more of an Alkaly in 
any one, than in an other. i n 

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 BuUition juft perceivable without a Glafs. ^ Hence it ap¬ 
pears, That the great Cathartick.\iO'Wtt of Colocynthis liethnot fb much 
in an Alkaly, as an Acid 5 as making a much iefs BuUition, than fome 
other vegetable Bodies, which are left Cathartick. For which reafbn 
likewife it is. That the bed Correftors, or Refraftors of the force of 
Colocynthis, are fom^XmAs of Alkalies, as particularly that of Llr/w, 
as Riverius hath foraewhere obferved. 

14. The Root of Pyrethrum, with Aqua fortis, makes a BuUition 
and hujf ', in a fhort time. Hence, the Caule of a durable Heat, upon the 
Tongue, is an Alkalizate Sulphur. For the Heat of Ginger, though 

^ greater 
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greater , yet abideth nothmg near fo long as that of Pyrcthrum'^ which, 
as is faid, maketh alfo a more fenfible Bnllition with Acids. 

15. §. Kermes-berries, commonly^ but ignorantly/, fo called, rvith the 
faid Liquor, huff up to an equal height, but in a fomewhat longer time. 
Hence they are gently ajiringent 5 fcil. as their Alkaly binds in with 
fbme preternatural Acid in the ftomach. 

16. Harvthorn-flones, with Aqua fortk, huff up equally with the 
former Body , but the BuUition k not fo vifible. ' The likg k alfo obferva^ 
ble of Medlar-ftones. Hence, as they contain a middle quantity of an 
Alkaly, they are not infignificantly ufed againft the Stone. 

17. Seeds of Staphifagria, with Aqua fortk, makg a BuUitionfill 
more viftble. But it quickly ends. This confirms what was faid before, 
fc. That the caufe of a durable Heat is an Alkaline Sulphur, thefe 
Seeds producing a durable Beat, as doth the Root of Pyrethrum. 

18. §. The Seeds alfo of red Rofes, Borage, andComfrey do all with 
Aqua fortk make a confderable BuUition and huffj and that very quickly- 
So that amongft all Shells and Stones, thofe generally make the greateft 
BuUition, which are the hardeft and the brittleft, and fo the fulleft of 
Salt. 

19. Euphorbium makes a BuUition yet more confderable, 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 caufe of its fo very durable Heat, is an 
alkaline Sulphur, as of Pyrethrum and Staphifagria hath been faid. It 
feems alfo hence evident, that the power of all great Sternutatories 
lyeth not in their Acid, but their Al^lies. 

20. 5^. The Arenuk or little flones in Pears, clufier d round about the 
Coar, with Aqua fortk, prefently huff up, and mak^e a great BuUition and 
Effervefcence,much greater than do any of the Bodies above-named. Whence, 
although, fo far as I know, they have never yet been ufed in Medicine j 
yet it is probable, that they are a more potent and effedual Nephritick, 
than any of the Bodies aforfaid, fomeof which are ufually prefcribed. 
It is hence alfo manifeft. That, according to what I haveelfewere 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. i. Ch. 6. 

21. The laft Infiance fijall be in thefhells of the Seeds of Mtlmm 
' Solk 5 which not only with Aqua fortis, but fome other Acids, make a 
greater and quicker BuUition and Effervefcence, than any other vegetable 
Body, upon which I have yet made tryal, in its natural efiute. 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 Difcourfe, 
afferted 5 fc. That there is fome kind olAlkaline Salt in Plants, even in 
their natural efate. As alfo, that they are as fignificantly uled againft 
the Stone, quatenus alkalizate, as Millipedes, Egg-fjells, or any other 
tefiaceous Bodies of the Ikme ftrength. To thefe I (hall (ubjoyn one or 
two Examples of Vegetable Bodies which are more or lefs altered from 
their natural efate. , , r r 

22.5^. Neither Cryfials of Tartar, nor Tartar k felf (although they have 
fome fore of alkaline mixed with their acid parts') make any Effervefcence 
with Acids, but only with Alkalites, as Spirit of Harts-Horn, &c. Hence 
the calculous fediment or ArenuU in Vrine,n\ay not fo properly be called 
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i\i^Tartareous fart of the Urine j the events following the mixture here¬ 
of with the aforefaid Salts^ being quite contrary 5 as will be feen in the 
Laji Chaffer. 

23. Sfirit of Scurvji-grafs ntaketh no Lnl^ation with any Acid. 
Hence ("as from a former Experiment was above-noted ) it (eems. That 
there may be a kind of volatile Salt^ which is neither acid, nor alka¬ 
line 5 fuch as this of Scurvygrafs ^nd other like Plants leems to be: yet 
contrary to an acid 5 as experience (hews in their efficacy againft the 
acid Scurvy. 

24. §. Re&ifid Sfirit of IVine, both with Sfirit of Nitre, and with 
Oil of Vitriol, feverally, maketh a little LuBation. Which argues, that 
there is contained, even in this Spirit, fome portion of a volatile Alk^ly. 

25. Sfirit of Wine, and double Aquafortis, as the firongefi is called 
fnake an effervefcence fo vehement, as f lainly to boil. ’ 

26. B^des the vehemency hereof, there is another firfrizing cir- 
cumjiance. For whereas all other Liquors which makg an Effervefcence to¬ 
gether, will do it in any frofortion afpgned, although but one drof to a 
thoufand: thefe two, {z.reUified Sfirit of Wine and Aqua fortis, re¬ 
quire a certain frofortion the one to the other. For if, Juffofe, into fix 
drofs of Sfirit of Wine you fut but two or thr&e of Aqua fortis^ they fiir 
no more than if you fut in fo much Water : but drof in about feven or 
eight drofs of Aqua fortis, and they frefently boil uf with very great vehe¬ 
mency. Hence we may conceive the reafbn of the fudden accefs of an 
acute Difeafe, and of its Crifs. Thefe not beginning gradually with 
the Caufe j but then, when the Caufe is arrived unto fuch an dxjoor, or 
fuch a certain Frofortion, as is neceffary to bring Nature to the con- 
teft. And thefe may ferve for Examples upon Vegetables. 

C H A P. IL 

What may be observed of MINERALS. 

A VING givenfeveralinftancesoftryal upon 
Vegetables'. I to Minerals, which 
for fome orders fake, I fhall diftribute into five 
or fix forts, fc. Earths, Stones Ores and Metals 
Sulfhurs, and Salts. ’ 

2* 5^* Firf for Earths. Oyl of Vitriol ufon 
Fullers Earth, doth not fir it, or caufe the leaf 

^ Bullition. Nor ufon yellow Oker. Nor ufon the 

n.1 n ft,-, ' 1 j Rom green Vitriol. The fame 
Oyl of rnrtol and Sftrzt of Harts-Horn foured feverally ufon Bolus Ar- 
mena of two kinds, and upon one fi^d of Terra fiaillata (Hr none of 

Hence are the or a/it 

into which the faid Boluss 
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3. §♦ Aquafortis^ aud Oyl of Vitriol being poured feverally tipon an0‘ 
iker Jealed Earthy which was vended by the name of 1 err a Lemnia 5 they 
both made a very conjiderable Effervefcence herewith. Whence it appears. 
That there is no fmall difference in the nature, and therefore the opera^ 
tion of Bolus Armenu and Terra Lemnia. As alfo, betwixt the (ealed 
Earths themfelves, one making a great Ejfervefcence, another none at 
all. Whereto thole that ufc them, are to have regard. 

4. 5^. Next for Stones. And firji., Irijf) slat.^ with Spirit of Harfs-^ 
horn, makgth a fmall, yet vifble Bullition: and it prefently ceafeth. So 
that it leems to be nothing elle but a Vitriolick^ Bole. As is allb argued 
from its tafte, which is plainly acid, and fomewhat rough. Whence 
allb it is with good realon given upon any inward Bruiles. Becaule 
by coagulating the Blood, it prohibits its too copious afflux into the 
affedied part. Yet being but gently aftringent, and lb the Coagulati¬ 
ons it makes, not great 5 they are likewife well enough carried off from 
the lame part in the Circulation, by both which means an Inflammation . 
may be either prevented, or the better over-ruled. 

5. §. Lapis H£matites ma\eth no Effervejcence at all either with AT 
holies or Acids, 

6. Powder of the green part of a Magnet with Oyl of Vitriol ma-^ 
keth fome few bubbles, yet not vifble without a Glajs. But the powder of 
the blacky part of a Magnet, which is the faidfione fully perfeQ, (iirreth 
not with'any acid. Neither doth the calcined Magnet. Hence there is. 
Ibme conliderable 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 virtue lyeth. 
in an Alkaly. For which reafon it is allb appropriate, in like manner' 
as Steel, to the cure of Hypochondriacal Affe&ions 5 originated from 
Ibme kind of fermenting Acid, 

8. Ofeocolla, with Spirit of Nitre maketh yet a greater Efervefence. 
How it comes to be lb great a knitter of broken Bones, as it is repu¬ 
ted, is oblcure. It leemeth, that upon its folution by a Nitrous Acid 
in the body 5 it is precipitated upon the broken part, and lb becomes a 
kind of Cement thereto. 

. 9. 5I. Lapis Tuthi<e, with Spirit of Nitre, maketh an Effervefcence 
much alik§. And with Oyl of Vitriol very conflderably. But Lapis Cala- 
minaris with Oyl of Vitriol grows fiarkj) as the powder of Alabafer doth 
with water. With Spirit of Nitre it maketh a little Bullition, and quickjy. 
But with Aquafortis, a great one 5 beyond any of the Stones above named. 
Hence both Tutty and Calamy are Ophthalmicks from their Alkaly.^ 
Which is alfo confirmed, from the efficacy of Ibme Alk^li^s of the like 
ule. Hence allb Calamy leemeth to partake Ibmewhat of the nature of 
Silver : as by tryal made upon that allb, will hereafter better ap-. 
pear. 

10. §. Chalk and Oil of Sulphur or Vitriol make as Jir077g an Effer-’ 
vefcence as any of the ref. Whence it is fomeiimes well uled againlf a 
Cardialgia. 

11. 5^. Whiting makes as great an Effervefccnce as Chalky So that it 
leems the (aline parts are not wafhed away with the water, wherein 
the Chalk, for the making of Whiting, isdiflblved. 
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12. 'Talk^will not Jiir in the leaji either with Spirit of Nitre^ or 
Oyl of Vitriol. But the Lead-Spar maketh a conjiderable Effervefcence with 
both of them fever ally. Hence, however this be alfo called Englifi Tal\, 
yet there is no fmall difference betwixt this, and true Talk, 

15J. To thefe Stones may he added petrified bodies. As petrified wood 5 
which (that upon which 1 made tryal') no acidJlirreth in the leaji. Petrified 
fijells 5 upon four or five feveral forts whereof, Oyl of Vitriol being poured, 
produceth a great Efiervefcence, The Root or rougher part of the Stone called 
GlofTopetra, with Spirit of Nitre, makes a confpicuous BuUition, Afte- 
ria, the Stone fo called, and found in fame places in England, with Oyl of 
Vitriol maketh an Efiervefcence at the fame degree. So doth the Belem- 
nites or Thunder-Stone, both the larger and the lefier k^nds. So that 
none of thefe are acid, or vitriolick., but alkalizate Stones. 

14. 5^. Cor aline, with Oyl of Vitriol, makes a confpicuous Bullition, 
yet mild and gentlethat is, with very little, if any heat, and without 
any vifihle Fumes. And red and white Coral do the lil^Q* Hence they 
are all of a very gentle operation, and fit for Children, as the cafe re¬ 
quires. 

15. §. Magijlery of Coral {prepared the ordinary way') Jlirreth not 
in the leaf, either with Alkalies or Acids. Whence it is evident. That its 
active Principles are in its preparation deftroyed and waihed away: 
that is to fay. It is an elaborate Medicine good for nothing. And thus 
far of Stones. 

16. 5J. I next come to Metals and Ores, And firfl for Lead', upon which 
Spirit of Salt Spirit of Nitre, or Aqua fortis being dropped, it Jlirreth not 
in the leaji 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 moft alkalizate Meul 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 Pifri- 
- cl. 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 Jiir, nor with Oyl of S uU 
fhur. But with Spirit of Nitre prefently boyls up. Hence Mercury is a 
fubacid MetalSpirit of Nitre fubalkaline Acid. 

20. The filings of Iron or Steel, with Oyl of Vitriol, mak§ 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 Efiervefcence 

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 1^ the 
better. 

22. §. There is one Circumflance in the mixture of Steel and Aqua 
fortis, which is furprizing, and that is this. That flrong Aqua fortis, 
dropped upon Steel, will not^ of it felj, mal^ the leatl Bullition: but if 
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hereto you only add a drop or tvpo of Water, they prefently boil up with very 
great vehemency The Caufc is obfcure 5 yet it is well known, that 
Water it felf will diflolve Iron : fo 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. ^ n>ith spirit of Nitre, and Aqua fortis feverally, 
mak§th an tffer'vejcence 5 fomewhat lower than Iron. With Oil of Vi¬ 
triol the BuUition is fo fatal/, as difficulty to be perceived with a Glafs 
Hence it fecmeth 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 federally, makes a confderable Effervefcence, Wherefore it is 
not an ufelefs Preparation ^ as from the Calcination and Ablution ufed 
therein, (bme have thought. 

25. Bezoardicum Miner ale, (that upon trhich 1 made tryal) 
ftirreth not at aU either with Alkalies or Acids. To which, let thole 
who make ufe of it, have regard. 

26. f. Tin, with Spirit of Nitre, mak§s fo hot and vehement an Ef¬ 
fervefcence, that it turns prefently, as it were, into a Coal. It ma(es 
alfo a fair BuUition wfh Oyl 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 circu/^ance is feen in the mixture of 
Aipua fortis with Tin, as with Iron, For Tin and Strong Aqua fortis ' 
of themfelves will not Stir 5 but add a few drops of water to them , and 
they boy I up with the greateji vehemency. 

28. Copper, with Spirit of Salt, and Oyl of Vitriol fever ally, fairs 
not at all. Spirit ^ Nitre, and Aqua fortis, both boil it up vehemently. 
Neither Spirit of Harts-horn,nor Spirit of Salt Armoniac maketh any Bui- 
lition therewith. But both of them, by a gentle folution, that is, gently 
feparating its Sulphur from its Salts, turn it blue. Hence Copper h^th 
a greater proportion of acid than any of the forementioned Me¬ 
tals, 
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29. Silver, neither with Spirit of Salt, nor Oyl of Vitriol makes any 
BuUition. With Spirit of Nitre it makes one, but tis foon over .♦ and then 
continues to dijfolve faowly into white Coagulations. It alfo mak§th 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 Ltad, Mercury, 
Iron, Antimony, Tin, or Copper. 

30. §. Litharge of Stiver maketh the greate^ Effervefcence with Oyl 
of Vitriol. Tet fome with Spirit of Nitre. And with Spirit of Salt Ar¬ 
moniac maketh fome little huffior elevation. And being mixed with Spi¬ 
rit of Nitre and Spirit of Salt Armoniac loth together, produceth a faini 
blue. Hence, although the far greater part of this Litharge be but 
Lead 5 yet, it leems, it hath Ibme fmall mixture of silver. But that 
of Gold leemeth, for contrary realbns, not to have any Gold. 

31. iJ. Gold maketh no Effervefcence with any fangle Salt I kg^ow of. 
But it is commonly dijfolved with Aqua Regis, which is kpown to be an 
alkaline Liquor. Whence it feemeth, That as Lead is the moft alky^ 
lizate, lb Gold the mofa acid of Met As, 

02. i?. 
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32. i, Thefe things confidered, and other obfervations added here¬ 
unto, maypoffibly give fome direftions, not only for the ordering and 
ufing, but even for the making, imitating and tranfmuting of Metals. 

Thus far of Metals. 
33. I will next give one or two Injiances of trjal upon Sulphurs. 

And firfl Sulphur vive^ with Aqua fortis^ maketh an apparent Bnllition^ 
hut it is fome time^ before it begins. But the fa^itious or common Brim- 
Jicne, maketh 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 Al¬ 
kalies or Acids. 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 ajhes either of Pit-Coal, or Sea-Coal, makp no Ejjer- 
vefcence with Alkalies or Acih. Whence the faline Principle is alto¬ 
gether volatile, and fublimed away by the fire. 

36. L^Uly for Salts. And fir Si of 4//, Borax maketh no Effer- 
vefcence nor any Fumes with Oyl of Fitriol or Spirit of Nitre, 

37. if. Oyl of Fitriol and Nitre make fumes or fleams, though no 
Efiervefcence. 

38. if. GreenVitriol, with Spirit of Harts-Horn,is fcarcely moved. 
White Vitriol, with the fame Spirit, maketh a confpicuous huff. And Ro¬ 
man Fitriol a vehement Efiervefcence. Whence the former is the leaf 
acid, and the latter the mofi of all^ Which alfo confirms what I faid 
before of the like natures of the feveral Metals to which they belong. 

39. §. Salt of Fitriol, though a fixed Salt, and made by Calcination, 
yet maketh no Efiervefcence with the firongeft acid 5 but only with Alka¬ 
lies y as may be Jeenupon their mixture, but much better heard by hold¬ 
ing the mixture to ona ear. Hence, there are fixed Acids, Which 
further confirms what I have above afferted concerning the nature of 
Gold, fc. That the predominant Salt thereof is a fixed Acid. 

40. §. Sal Martis, with Spirit of Harts-horn, maketh a conjtdera- 
ble huff. Hence it is much more acid than green Vitriol 5 and is there¬ 
fore a cooler body, 

41. if. Alum and Spirit of Harts-horn make a plain Efiervefcence, 
42. if. Saccharum Saturni, with Oyl of Fitriol, (iirs 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. if. Common Saltfiirs neither with Spirit of Salt, nor with Spi¬ 
rit of Nitre nor with Aqua fortis. But with Oyl of Fitriol it maketh 
a great Efiervefcence with noife and fleams. Hence, even common Salt, 
though it be not reckoned amongft alkaline Salts, yet is far nearer in 
nature to that^ than to an acid. Hence alfo the spirit Salt is a fub- 
alkaline Acid, and of a very different nature from Oyl of Sulphur or 
Fitriol. 

44. if. Salt Armoniac, with Spirit of Nitre, Jlirreth not.' But 
■ with Oyl of fitriol it maketh a great Efiervefcence. Hence Spirit of 

Nitre is afubalkalizate Spirit. 
45. if. Oyl of Vitriol and Spirit of Nitre,though both acids, yet make 

a great fmoakj greater than that which the Spirit makpth of it felf. 
Which confiiras the laft precedent Corollary. 

4^* i* 
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46. ^ Ojl of Vitnol and Spirit of Salt, though both acids, yet 
mafe aftrong Effervefence, xoith noife and fumes. Which further con- 
firmj, what was noted before, fc. that Spirit of Salt is a fubalkdine 

47- §• Spirit of Salt Armoniac,with Ojil of ntriol, makes an Efjter- 
•vejcencejo extraordinary quick., as it were injldntaneous,that noihinss 

feemeth quicker. Whence it is probable. That if Gun-powder were 
made ot Salt Armoniac, inftead of Nitre, or with both mixed together 5 
It would he far fironger, than any kind now in ufe. And thus far for 
Minerals. 

• ^ Corollary to add, from the whole 5 which 
IS, That whoever doth undertake the Natural Hifiory of a Country 
Q Rich as that the Learned Dr. Elot hath exceedingly well done of Ox- 
fordpre ) the foregoing Method, (eemeth fo eafie, cheap, and inde- 
ceitful, for the finding out and well diftinguiOiing the natures of all 
kinds of Metalls, Ores, Salts, Earths, Stones, or other Jubterraneal Bo¬ 
dies 5 as cannot, I think, be fupply’d, but by others of greater diflScul- 
ty and expence. 

c H A P. 11L 

What may be obferved of the PARTS 0/Animals. 

NOW proceed to the (everal Parts oi Animals ; as 
Hairs, Hoofs, Horns, Shells and Jtielly Infe&s, Bones 
Flejh and thefeveral Vifeera, Silk, Hood,Eggs,Muskl 
Cajior, Gall, Urine, Dungs, Salts and Stones. 

2. §. And frji of all, the Hair of a mans head, 
with Oyl of Vitriol, maketh no Bullition at all. Nor 
yet with Spirit of Nitre. So that although it con¬ 

tains a good deal of volatile Salt 5 yet it feemeth either not to be alka¬ 
line, or elle is centred in (b great a quantity of Oyl, that the acid men- 
Jiruum cannot reach it. 

g. Hares Fur, withjpirit of Nitre, makgth, although a fmt, yet 
very plain Bullition and huff. Hence the Hair, and therefore the Blood, 
of fome Animals, is fuller of Salt, at leaft of an Alkaline Salt, than 
that offbme others. And perhaps the Hair of fbme men, as of Blacks, 
may be fb full of Salt, as to make a Bullition like Hares Fur. 

4. Thefjavings of Nails fiir not at all, either with Oyl of Vitriol, 
or Spirit of Nitre : only with the latter they turn yellow. But Elks Claws, 
with Spirit of Nitre, m.tk§ a fmall and flow Bullition. 

5. §. Horfes Hoof rvith Oyl of Vitriol, flirs not of many hours. But 
with Spirit of Nitre, allowing it fome time, makes a very plain Bullition, 
and huffs up very high. 

6. Cows Horn, neither with Oyl of Vitriol, nor with Spirit of Ni¬ 
tre, maketh any Bullition, only turneth to a yellow colour. 

7. §. Rams Horn flirs not with Oyl of Vitriol 5 but with Spirit of 
Nitre, ma/^s a fmall and flow Bullition, 

8. 
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8 < Hartf am maks‘ a conftderahk BHlUthn and huff, ewn mth 
OMriot, MihercSlrfthi Bodies atovefaid, mil not do M 

^ith spirit of Nitre, it makss yet a greater. From the foregoing Ex¬ 
periments and almoft all that follow, what is before afferted of 
f^he Salts of Fegetahles and Minerals, is here alfo evident concerning that 
of Animals fiil. That it is not made, but only feparated by the fire. 
It Itowife hence appears, That the proportion of Salt in the forementi- 
It I'Kewiie 5;«erentt and that therefore feme of them are never, 
and'^nonl ofthembitt with good diferetion, to be fubffituted one for 
and none jg ^ different proportion of 

Ctvenl Animals themfelves, to which the faidP^r/x belong. 
Q << Next for (hells 5 as thofe of Lobfters, Eggs, Snails andOiflers. 

alllhichmakealEffirvefcence, both mthOyl of Vitriol and Spirit of 
tre But with Spirit of Nitre the greateU. Lobjier-fiells inakg a confiderable 
Bulhtion and huf^but no noife norfieams. Egg-pells makg a BulUtion and 
huf lith fom noife, but no fleams. Snail-Jhells make an Effervefcence 
^^Uh noife and fleam. Oyfler-flells make one with the grateflnoifl and 
thicheft (learns. Hence we may judge, in what cafe to admini er on 
morVappofitely than another. As alfo ;« what proportion ^ccovdmg to 
their different ftrength. Some may be better for C^re^;, as being 
milder. Or for a Body whole very lharp Blood or other Humors, are 
more eafily kindled into Ferments. Or elfe may be fafeft to avoi 
fuddenl precipitation of the Humors ^ or for fome other caufe. 

10 I Oy(ier-Pells, and the refl above-faid, make a quicker Efler^ 
J^e’ not onl/with Spirit of but even with spirit of Salt than 

they do with Oyl of Sulphur, or Oylof Vitriol. So that thefe bodies, as 
weil as Metals, have their proper Menflruums whereby they are be 

diffolved. calcined, make w>ith Oyl of Sulphur or Oyl of Vi¬ 

triol ' or Spirit of Nitre, a greater Effervefcence, than when uncalcined. 

As alfo with fleams, whkh uncalcined, they produce not. The like u 
feen in calcined Oyflerflells. And the longer the C^ination is continued 
the quicker and flronger will be the Effervefcence. This I tryed at feveral 
terms, from a quarter of an hour, to five hours. So that after fi long a 

Calcination, they make an Effervefcence almof be^L 
hereof is,Becaure the feveral Principles whereof the Shells confift, being , 
relaxed and the Sulphur for the greateft part, driven away by the fire, 
the remaining SalA^^ now more open and naked to the attaque of the 
Menflruum, fo foon as ever they are mixed together. From hence it is 
plain T\\2xEgg-(hells, and the others aboveffaid, being are tar 

flronger Medicines, than when unburnt. It is hereby 1 
Thaf a great portion of their Salt, is not a but a fix d Alkaly. 
To thefe may be fubjoyned all kinds of Ihelly InfeBs. I will inftance 

And firfi Bees, with Oyl of Vitriol, flir not in the leafl. With 
Spirit of Nitre they makg an exceeding fmall Bulhtion, ivithout any eleva- 

''Tq. 5^. Cochinele (the N.^ofan hfeSl) maks fome Bullition with 
Oyl of Vitriol, but very fmall: for the bubbles are not to be feen ^fkout a 
Glafs. Bui with Spirit of Nitre the BulUtion is more vifible, and joyned 

with fome elevation. 

14. jJ. 
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14. 5^. Catjtharides Make tio vifible BiilJhion with Ojl 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 ttrong an Epifpajiick. 
For moft of thofe Bodies above , and hereafter named, make a 
greater Bullition, and yet are neither Cauftick Epifpaflick in the 
leaft. It is hence alfb evident, as hath been before fuggehed, That 
there are divers kinds of Volatile Salts, eminently different 5 fbme 
being highly alkaline, others very little, and fome fcarce any thing 
fb: fuch as thofe of Scurvy-grafs. Anemone, Crowfoot, and many the 
fike Plants'^ to whole Salts, this of Cantharides feemeth to be very 
near of kin. 

15. 5J. Millepedes mahg a Bullition and htijf, 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 InfeU of a very temperate nature. 
Whereby is further demonftrated, That the being fmply alkaline, is not 
enough to make a body to be Caujiick. 

16. Again, although Millepedes make a Bullition, greater than any 
of the Infe&s above named: yet is it much lejfs, than that of Oyfter,Snail, 
or even Egg-fl^ells ^ and of divers other bodies above, and hereafter men¬ 
tioned. Hence, being given to the fame intent, as any of thole bodies 5 
it is the mildeft and gentleft in its operation of them all. 

17. Millepedes likgvpife calcined, makes a fronger Effervefcence, 
than when uncalcined, as do the OyJier-Jhells, ^c. So that it appears. 
That all Tejlaceous Salts, are at leaft in part, fixed Salts. 

18. §. 1 next proceed to Bones. And firji Whale-bone maketh net 
Bullition at all with any acid. A Cartilage, with Spirit of Nitre, makes 
fome very fmall bubbles, not to be feen without a Glafs. 

ip. Ihe Bone in the Throat of a Carp, makes a little and fiow Bul¬ 
lition with Spirit of Nitre. The Spina of a Fijh f 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-h&rfe, Elephant, 
make the like. As alfo the Bone of an Oxes heart. So that all thele are 
very gentle in their operation, and fit for Children. 

21. 5^. 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 reji. 

22. jf. Bones likewife, being calcined, make a Bullition with Acidt. 
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 fijells. 
Whence it appears. That the Salt of Horns and Bones, is much more 
volatile, than that of shells. 

25. Next for Flefij and the feveral Vifeera. And firji, dryed 
and powdered Mutton, with Oil of Vitriol, Jiirs not at all. But with 
Spirit of Nitre makgs a fmall Bullition and huff. Sheeps Heart doth the 
like fomewhat more apparently. Vipers fiefi produceth a f'Oth, but huffs 
not. Powdered Earthsworms make a great froth, and huff a little. Pow¬ 
dered Tripe makes only a little Bullition. Lamb-jlones do the likg. Kid- 
ney. Spleen, and Liver, with fome elevation. Lungs, with bubbles very 
large j becaufe extraordinary /lowly. Dryed Brain makes alfo a little 
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and flow BuWtion. Hence there is a greater proportion of Sulphur 

or Oj/, and lefs of an Alkaly in all thefe parts, than there h in Bones, 

Sbelld 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 (bme fanguineous parts mixed with them, than in their own 

proper fubftance. n • ^ n 
24. §. I proceed to inftance in all forts of Animal Contents. And 

flrfl, raw Silk., rvith Spirit of Nitre, makes a very fmallBullition, but 

the elevation is confiderahle. 
25. 5^. The grumous pa t of the Blood dryed, with Oyl of Vitriol, 

flirs but little. But with Spirit of Nitre it huffs up confiderably. 
26. 5^. Serum of Blood dryed, with the fame Spirit makgs a plain 

elevation, with a little Bullition. Herewith may be reckoned thefVhite 

of an Egg, which k nothing lut a pure Cryfi allin e Serum feparated from the 

common flock, This being dryed, with Spirit of Nitre, hup up rather 
more than even the grumous part of the Blood, the Bubbles are much larger, 

break oftner, and he elevation fooner made. Whence it feemeth, that 
there is a greater quantity of a volatile Alkyly in proportion to the 
Sulphur, requifite to the Generation , than to the Nutrition of an 

Animal. 
27. 5^. The Telk.of an Egg is fcarce moved with Spirit of N/7re, pro¬ 

ducing only a very few Bubbles. The Salt being either little alk^alizate^ 
or elfe immerfed in fo great a quantity of Oyl, that the Menftruum can¬ 
not reach it. For the fame reafon Sperm a Ceti Sfirs not with any Acid. 

Neither doth Civet. 
28. Ruffian Caflor, with Oyl of Vitriol, Uirs not. But with 

Spirit of Nitre makes a confiderahle huff and froth. Tet it requires time. 
Wherefore it feemeth, That Capr by virtue of its alkaline Sulphur, 
becomes fo good a CorreUor of the acid-alkaline Sulphur of Opium : fo 
I take leave to call it, having fome reafbns to believe it fuch. 

29. §. Musk, with Oyl of Vitriol, flirs not. But with Spirit of 
Nitre It makes a confiderahle and quiif Bullition, with large bubbles, 

which often break and rife again. Whence there is a very eminent dif¬ 
ference betwixt Musk and Civet. Hence alfo, Musk, is Cordial, not 
only from its Sulphur, but its Alkaly h by both direftly oppofite to pre¬ 
ternatural Acidities. 

30. 5f. Dryed Gall with Spirit of Nitre, for fome time, is fill: hut 
at length it makes a confderahle Bullition and froth. The reafon why 
it is fo long before it begins, is becaufe the Salt, (as was obferved of 
fome ofn^v 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 in lying by, incorporateth all 
together into one body, as Mirrh, and fome other fofter and oily Gums 

are ufed to do. 
31. 5J. Extra& ofVrine, with Spirit of Nitre, makes a Bullition 

with fome Efftrvefcence, whiih continues for a confderahle time ^ and at 

lafl it huffs up with great bubbles. The Bullition begins prefently : the 

Salt being copious, and the Oyl but little. 
32. Ihe fame EjXtraB of Urine makes a confderahle Bullition and 

froth, not only with Spir7t of Nitre, Lut even with Oyl of pdtriol. Hence 
iha Salt of Vrine is more a!k^dine than that in moft of the afore-faid 

Contents. 
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Contents. From this and fome of the following Experiments^ it alfo ap¬ 
pears, That the Sa/t which concurs to the generation of Gravel or of 
a Stone in the Kidnejis or Bladder^ is of a very different nature from the 
Salt of ZJvine. 

35. §. Next for Dungs. And dryed Goats-dung makes voith 
Spirit of Nitre^ a fmall BuUition, but no elevation. That of Mice the 
like. And that of Cows. So that of all 1 have tryed^ theje three fir the 
leaf. 

34. Gooje^dung^ with Spirit of Nitre, makes a very fmall BuUu 
tion and fome elevation. But it requires time. Oyl of Vitriol firs it 
not. 

35. jJ. Album Greecum, with Spirit of Nitre, befdes innumerable 
fmall bubbles, rifes up with fome great ones, exa&ly refembling the hufing 
up ofTef or Barm. Alfo with Oyl of Vitriol it maketh fome little froth, 
but fowly. So that it (hould feem, that the Bones are a little opened by 
fome acid Menflruum in the Dogs ftomach ('as the body of Steel is in its 
preparation with Sulphur') whereby it becomes a good mild Topick. in 
^inzies. 

36. §. Hens dung, with Spirit of Nitre, makes a very great buUition 
and huf: greater and quicker, than any of the reU above-named. 

3 7. 5?. But of all I have iryed. Pigeons dung, with the fame Spirit, 
makgth the greatef and the quickffi Efervefcence and huff^ and that not 
without fleams. Tet neither the fame Bung, nor that of Hens, is moved 
in the kali with Oyl of Vitriol. The Caufe of fo great an Effervefcence 
in thele, 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 Z)rine in other Animals J by a peculiar Organ, which evacuates 
it into the InteBinum reSum f, 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. 5^. 1 proceed to Salts. And firf Salt of Blood and Urine both 

make a more durable Effervefcence with Acids, ihan doth Salt of Worm¬ 
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 Efervefcence with all kjnds 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 Urine , with Oyl of 
Vitriol makes no buUition in the leaf. Nor with ftrong Spirit of Salt. But 
with Spirit of "Nitre, it makgs a very great one, with Efervefcence and 
fleams. From hence it appears. That there is much difference to be 
made in the ufe of acid Diuretickp, Nephriticks, &c. 

41. 5J. And that I may not altogether omit to mention, v/hat 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 Kidntys^ or in the Bladder, there are not bet- 
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ter Medicines iti the world, than fome certain Preparations of Nitre^ 
duly adttliniftred. Whoever (hall think that any kind of acid, asO/ 
of Siilphtr, Oyl of Vitriol, Spirit of Salt, or the like, will have the fame 
effeas, will find themfelves much deceived in their praftice. 

42. I conclude voith Stones. And firfi. Spirit of Nitre dropedup- 
on a Stone of the Kidneys or Bladder, produceth the very fame effia, as 
tipon the Gravel in Urine. That is to fay, it makes it boil and huff up, 
until at length it is perfeBly diffohed into a foft Pulp^ which neither Oyl 
of Sulphur, nor Oyl of Vitriol, nor Spirit of Salt will do nor give the leafl 
touch towards its diffolution. This confirms what I faid before of the 
ufe of Nitre and Nitrons Spirits, if duly prepared and adminiftred, a- 
bove any other Acids, againft the breeding of the Stone. 

43. Pearls, with any Acid, makg the likg Effervefence, as do Oy- 
fter-Jhells. But MagiUery 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 5 as of that of Corals hath been laid, 

* 44. §. Crabs Eyes, with any Acid, make an Effervefcence, almoji as 
quickas that of OyJier-Jhells. 

45. Crabs Eyes likgwife calcined, niakp a fttonger Effervefnence, than 
when uncalcined. So that thefe, as well as Shells, contain a fixed 

AlkAy. 
46. The Stones in Whitings heads make a ftrong Effervefcence 

like that of Oyfier-Jhells. 
47. §. Stone of humane Gall, fiirs not with Oyl of Vitriol. But with 

Spirit of Nitre makgth a little bullition juft upon mixing, and after a con- 
ftderable time, a little froth. Much lefs than what was obferved before of 
the Gall it felf. So that it (eemeth to be generated of the Gall coagu¬ 
lated by fome Acid, which hath already refraBed the Alkaly wherewith 
the Gall abounds. This confirms the ufe of thofe Medicines in the Jaun- 
dies, or any other bordering Difeafe, which deftroys thole Acidities 
by which the Gall k^curdled or coagulated, and fo rendred more 
difficulty feparable into the Guts. 

48. 5^. Since the firft publilhing of thefe Obfervations, Mr. William 
Matthews an Apothecary in Ledbury, fcnt me part, as I take it, of a 
Stomach-ftone, as big as a Wallnut of the largeft Size, voided by a wo¬ 
man about 82 years of age, Ibmetime after an Autumn Fever. It con- 
lifteth of the fame Stri£, as the Bezoar Stone 5 and maketh fome Bulli¬ 
tion with Spirit of Nitre. 

49. Bezoar, neither theWeBern nor the Eajlern, doth fir at all 

with Oyl of Vitriol. 
50. §. WeBern Bezoar, with Spirit of Nitre, makes a very little thin 

froth, and that's all 5 and that it doth very Jlowly. But Oriental Bezoar, 
with Spirit of Nitre, after fome time, makgthavery great Effervefcence, 
froth, elevation, noife, and fleams fas if you poured Oyl of Vitriol upon Salt 
of Tartar ) till it be wholly diffohed by the affufed Spirit, and turned into 
almofl a blood-red. Hencp it may feem to be no mean Remedy againft 
Cwch fretting and venenate acids, as oftentimes in Fevers, and other Di- 
flempers, lye about the Stomach, &nd are thence frequently tranflated 
to the Heart, Brain, Nerves, and other parts. The difference likewife 
betwixt the Weftermnd the E^ern Bezoar, is fo great, 'that in any 

^ cafe of danger, and where the is rdyed upon,it is an unpardon- 
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able fault, for the Apothecary, or any Perfo», to fubJiHute the one for 
the other; unlefs he will take ten times as much^ or ten timet as little 
of the one, as he would have done of the other S if that will (erve turn. 

51. y. The Stones already mentionedj (“except the p:Q2.t Stomach-‘ 
Jione )are ordinarily generated in the bodies of Animals. I have one 
Inftance more of fome other Stones which are extraordinary. In the 
City o£Hereford Wves 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 urinarids, 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. 1 have 

tryed what feveral acid Menflruums will work.upon them 5 and find. That 
with Oylof Vitriol, and efpeially with Spirit of Nitre the great ones makp 
a very quicksand confpicuous Ejfervefcence, But the fmall ones, neither 
the white, nor the grey, makg any BuUition in the leaji: for in truth, they 
are no other but little Pebbles and Grit-Jiones. 

52. §. This being confiderd, and the various and mixture 
of any one of the great Stones, being well obferved 5 it feemeth plain. 
That although (he be fome what old (above thirty years ) yet may (he 
have a kind of juutXccfdx, or difeafed Appetite to Stones, Bones, Wood- 
afhes, Tobacco-Pipes, Chalk., and fach like things 5 which fometiraes 
fwallowing in little lumps, fometimes grofly, or finely ground betwixt 
her teeth , they are in her Stomach and Bowels, more or fewer of them, 
cemented together, either with a pituitous, bilious, or feme other more 
or leCs glutinous fubfiance. And that by virtue alfo of the faid Cement, 
or any of the (aid, or other like alkalizate Bodies, the greater Stones, 
which confift of thofe partly, do make an Effervefcence with acid Li¬ 
quors, Thus fai; of Infiances upon the parts of Animals, I (hall clofe 
with (bme Corollaries deduced frpm the whole. 

5 3. §. And firft, fince we find, that amongft all the Menfiuums we 
have made ufe of^ Spirit of Nitre, or any very Nitrous spirit, is the 
moft univerfal diffolver of all kinds of Animal Bodies, the befi dijjol- 
ver of many others both Vegetable and Mineral, and the only diffolver 
of (bme : Hence it is probable. That the great fiomachick. Menfiruum^ 
which either diffolves, or opens almoft all Bodies which come into the 
Stomach, is a kin4 of Nitrous Spirit, 

$4. §, Again, Spirit of Nitre being a fubdlkatine 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 of 
Animals are fubacid Alkalies, How far this conclufion may further in- 
ftruft us, I (hall have occafion to (hew in another Difeourfe. 

55, §, Laftly, there being fo many, fay twenty or thirty degrees^ 
from the fiowefi to the moft vehement, in the BuUition of mixed Bodiesy 
it feemeth. That Fermentation it felf, as to the formal notion of it, is 

, ndthing 
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nothing el(e : or that from the common Lu&ation of mixed Bodies 
whereof we have now been fpeaking, it differs not in Jpecie, but on¬ 
ly in the manner of its caufation, and m degree: the Ar, or fome cer¬ 
tain Menflruum lodged therein, being of no greater ftrength, than tO 
produce a BulliUon or Lu&ation of that low and foft degree, which we 
call Fermentation, 

56. I have thus endeavoured to prove, by various Injlances 
how inftrudtive this mod: 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, Tajies 
Conjijiencies, and other thereupon emergent ? * * 

AN 
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were made upon the whole Plant^ox fome Portion of it wherein feveral 
Parts are mixed together: And others, upon fomc one Part of a Plant 
diftinft from the reft. All of them anfwering to fuch ^eries, as may 
feem proper to be propoled. 

Query l. Asfirft, whether Trees or Herbs and Bufies, quantity/for 
quantity Sc extern Tpeirihns^yeild the n/oji L7xivial Salt^ ^ 

For this I took Afi-Barque and Rofemary of each ft). The latter 
yielded 5 Scruples 5 the former but 32 Grains , which is three times left. 
I took alfo the fame quantity of the Barque of Black^Thorn^ and of A- 
grimony. The latter yielded 5 Scruples and 6 Grains 5 the former, not 
above i Scruple and 5 Grains 5 which is four times left. 

Although the Barque of a Tree be compounded of Pithy and Lignous 
Parts 5 yet to anfwer the ^ery exaSly, the Wood of thefe Trees ftiould 
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 conclujtve. That the fame quantity of 
Lixivial Salt, doth not always follow the fame GenericalTaJl. For the 
Barque of Afi and Rofemary, are both equally Bitter 5 and the Barque 
of BlackzThorn and Jgrimony are both Ajiringent 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-Coaji 5 and with what difference } 

For this, I took Garden and Sea-Scurvygrafs, of each ifej. The for¬ 
mer yields 2 Drachms and I Scruplethe latter, being well waftied, 
9 Drachms, which is more than 4 times as much. The like may be 
tryed upon others. 

Quer. 3. Whether the fame Specipek, Plant affords more Lixivial 

Salt, being only dryed, and then calcin'd 5 or after it hathprSi been difil- 

led, it is then dryed and calcind^ 
. For this, was taken It j of Mint only dryed and then calcined 5 and 
another firft diftilled. The former yielded 5 an Ounce and ^ a 
Drachm of Salt, the latter, 5 Drachms and a Scruple 5 which is almoft 
T* more. This alfo ftiould be tryed on other Plants. 

Quer. 4. How far the proportion follows the different Tajls of Plants'^ 
The firft Experiment, relates to the fame Tali in feveral Plants 5 this, 
to feveral Tafts, And fo, 

Of Majorane, which is Aromatic!^, Ibj aflfords but one Scruple of L/xz- 
vial Saltj which is but the 384'^ part of the whole pound. 

Of Oa^-Barque which is Afringent, ttj yields ~ a Drachm of Salt j 
or the 256* part of the whole. 

Of Liquirif}, which is fweet, Itj yields about the fame quantity. 
But Anife Seeds Itj yields 2 Scruples or a 192^ part. 

OlSorrel, which is lower, Ifej yields one Drachm, or the 128'^ part. 
Of Garden Scurvygrafs, which is Hot, Ifej yields 2 Drachms and i a 

Scruple 5 or the 59**^ part. 
Of Mint, which is Hot and Bitter, ifej yields 5 Drachms and a Scru¬ 

ple, or the 24* part. 
Of Sea Scurvygrafs, which is Salt, ifej yields 9 Drachms and a Scru¬ 

ple or 28 Scruples 5 which is near Vj* part of the whole. A greater 
proportion of Salt, than in any other Plant upon which I have hitherto 
madeTryal : Or even in it felf Yet is it not a Marine, but 
imt Lixivial Salt: as is evident, both from its 5 and in that it 

maketh 
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maketh an Effervefeence with Spirit of Salt 5 which Sea-Salt will 
not do. 

For the Experiment to be fully adequate to the ^ery 5 the Tryab 
fhouldbe made,either all on Trees^ or all on Herbs 5 all on Roots,or all 
on Stalks, &c. Yet thus much is evident, That Sorrel yields Thrice as 
much as Majoraf7e 5 Sea^Scurvygrafs, Eight and Twenty times as much: 
Mint, Five times as much as Sorrel j and Sixteentiraes as much Majo- 
rane, &c. 

Quer. 5. How far the Proportion follows the Faculties of Plants ^ 
And fo, it appears, that 

Major am,Cephalick., hath a greater Proportion ofFolatile Parts, than 
any of the Plants above mentioned, and lb far, is more agreeable to the 
Anintal Spfrits, and Genus Nervofum. 

Agrimony, (a) an Aperient, yields above Five times as much Lixivial (f) ^er.t» 
Salt, as Majorane. Yet much lels than many other opening Plants 
which are ftronger. 

Mugwort flfej) yields two Drachms and two Scruples 5 or above half 
'as much more as Agrimony. So that this Plant, though it hath no con- 
(iderable Tafie, and in that refped promileth but little 5 yet yid^ding a 
good quantity of Lixivial Salt, leems no contemptible Medicine to lub- 
due thole Acidities which either by cauling ObJiruBions, or immoderate 
Fermentations, frequently diforder the 

Mint^ yieldeth ftill a greater quantity j and is therefore, partly for 
the fame caulclb excellent a Stomachick_: And Rofemary,(bj'N\{\c\i is ap- ^er.ti 
propriated both to the Head and Stomach, yieldeth a midle quantity 
of Salt 5 more than the chief Cephalicks, and lels than the chief Stpma- 

chicks* 
Common Mallow 5 Drachms and 2 Scruples, i. e. the 23d 

part of the whole. So that this Plant, though of a very mild Tajie, 
yet y\c]dsmore Salt thm Mint It a Bitter Plant. Whereby it no 
longer Teems ftrange, that a Plant of lb Toft a Tajie, Ihould be very 
Diuretick, and fo evidently affed the Reins. 

Rhubarb ( 2 Ounces) yieldeth fcarce any fixed Salt, fo far as can be 
judged by the Tajie the Afjes, not more than a Grain or two. So 
that its Salt is, in a manner, wholly volatile 5 and thereby apter to 
operate upon the Bilious parts of the Blood 5 which contein a far greater 
proportion o(Folatile Salt, than do the Serous. 

Of the Caput Mortuum or meer Earth, it is oblervable, that it 
was near \ an Ounce or part of the whole 5 Which is almoft Six 
times as much as the Caput Mortuum of Common D^ck," and much more 
than that of any other I have yet calcin’d. Whereby it feemeth 
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 | of Salt 3, or the 8 5*^ part. 
^alap yields but one Drachm and 15 Grains, or 102^ part.-' 
Colocynthis ( ft) of the Pulp ) 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 part of the whole. Which is more than in any of the 
above named Plants, except the Sea-Scurvygrafs. 

CLq CHAP, 



258 
Lixivial Salts Left. III. 

§• 50, 5 
52. 

CHAP. 11. 

Of the QJJ ANTITIES afforded hy the Parts offe- 
z/er^z/Plants diftinUly calcuid. 

\ 

SHALL next fet down fome Trjals, upon one Part 
of a Plant, as well Orgamcl{^, as Content, feparated 
from the reft 5 in anfwer to thele fuppofed Series. 

Quer. 1. Wkat 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 ftiall mention only Two, one upon Starch, anfwerable to the 
Pithy Parts 5 the other upon Flax, confifting almoft wholly of the 
Nervosss or Towy Fibres : of the Folatile parts whereof, chiefly, I have 

I given fbme account in the foregoing Idea. 
’ Of Starch, Ifej yieldeth about ft? not of Ajlies, but of Black, CoaL 
For though it be expoled in a Calcining Furnace to a vehement fire, for 
5 or 6 hours, which is longer then will forve to calcine moft Bodies: 
yet would it not in the leaft part, be reduced to AJlses '^ but to the laft 
continued ("though the fiercenefs of the Fire confumed part of it J as 
blacky, as when it was firft burnt. So ftrangely was the remaining part 
of the Sulphur fixed to the Earth 3 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 ov other Tajie. And although, upon Tryal I find. 
That the Pitholmany Plants, as of 2i 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 olCaput Mortuum or white 
AJhes, which are Salt. According to vulgar conceit, it would feem 
to be a very dry Body: yet of 155 parts, 152 zxg volatile, and being 
diftilled would have been colleded into Liquor. Hence alfo appears 
the great and unexpected Variety in th^FT^oportion of the Earthy Parts, 
as well as the other Principles of Bodies. Or elfe, that there are di¬ 
vers kinds of Earths^ even in Plants, of which, as well as of Salts Sec. 
fome are volatile. For of ftj of this Plant, there remaineth fixed but 
50 Grains: whereas of ftj ol Rhubarb, there will remain near 1920 
Grains, i.e. 88 times as much as the former. 

Quer. 2. In what proportion is the Lixivial Salt found in the Gumms 
of Plants^ and whether is it yielded, snore or lefs, by all^ For anfwer to 
which, I cauftd the Eleven following, of each two Ounces, to be 
calcin’d, and fo obferved. 

That Common Rofn, yields but one Grain and i of Caput Mortuum. 
So that ftj will yield but 12 Grains. In this Caput Mort.ihcxch not 
the leaft particle of Salt, it being altogether infipid. 

Mafiick^ 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 

the 
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the fire, before it comes to have thick fumes, it boylsup with a very 
great foame or froath 5 and is the only Gnm or Rojin (of the Eleven^ 
that hath this property. So that I fufped, there is a great quantity of 
fome kind oivohtile Sprit, which then flies away 5 and fo, in break¬ 
ing through the Oyly parts, huffs them up to fo great a froath. 

Olibamtm yields half a Drachm of Caput Mortmm. But it is to be 
noted. That the weight is encreafed by certain little which 
in the'burning of feveral parcels, I always found mixed with this Gumm. 
Thefe being picked clean our, the Cap. Mort. weigheth not much more 
than that of Maftick, And is in like manner infipid, when the faid 

are picked out. • 
From hence it appears, how proper thefe Guffis are for the Cok- 

coBion of Salt Rheumsaccording to what I have formerly fuggefled 
from another Experiment. 

It may alfo be noted, that Roftn and JlSaJiick’, feem to be more 
purely Acidoleous Gums ^ not only from their confiftence which is uni¬ 
form 5 and their Smell, which is lefs ftrong and more pleafant ; but 
alfb from the Acid Liquor they yield by Diflillation 5 and in that the 
young Leavs of Fir, and elpecially of Piue, are lower 5 and tis pro- 
bable that thofe of Majiick are fo likewife. Whereby thefe, and 
other like Gums are more efpecially fitted for the abovefaid purpofe. 
But Olibanum feems, befides its Acidity, to contdn fomeFolatik Alkalji, 
and fo to be an Acid-Alkaline Gum. For as it hath a ftronger Smell 
than the former, fo a hotter Tajie 5 both the ordinary effects of an 
Alkaline Sulphur. And being infufed in feveral Menjiruums, appears 
to conftift of two Bodies, one of them more Refnousthm 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 in fome Cafes, 
as in a Pleurefie, for removing the Coagulations of the Blood, or its 
difpofition thereunto. 

Afa fcetida yileds no lefs 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, fb far as can be judged by its Taji. Yet the Strength and Loath- 
fomnefs of the Smell zndTaft of the Gumm do argue it to be highly im¬ 
pregnated with fome kind of Volatile Alkaly proper to arreft thofe 
offenfive Vapours ( to ufe the vulgar word) which flying, either y 
the Blood or Nerves, from part to part, do often prove fb trouble- 

fome. r u u 
Gum Arabici yields one Scruple of Cap. Mort. whereof, by the 

Tafte, about ipart is Salt. r 1 • u u 
Euphorbium yields one Drachm of Caput Mort. of which, by the 

ftrength of the Tafte, two Scruples feem to be Salt. Which confirms 
a former conjefture (a') of its being an Alkaline Gumm. 

Myrrh alfo yields a Drachm of Cap. Mort. and at leaft two Scruples 
of Salt. Of the Eleven, thefe two Gums have the greatefl: quantity 
of a fixed ^ 

Opium yields half a Drachm of Cap. Mort. whereof the one halt 

Aloe yields a Drachm of Cap. Mort. conteining about one Scruple of 

Salt. o 
Q_q 2 Scammony 

Difcotirft 
of Mixture 
Cap. Ulti 

^d) Of the 
LuBation 
of Bodies, 
Ch. I, 
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Scatnmotiy yields Two Scruples of Mort, of which, about half a 
Scruple is Salt. 

Gtitta Gamba yields but half a Scruple of Cap. Mort. of which four 
or five Grains are Salt. 

Sothat confideringtheD<7ye of any Cathartkk, Gumm, the quanti¬ 
ty of the Fixed AlJ{aly, is extream fmall with refpedl: to the Volatile 
parts * In whichj therefore, its Crthartick^ Power doth chiefly refide. 

Yet none of the Cathartick^ Gumms are without fome portion, more 
or lefs, of a Fixed Alhsly s though fome of the reft are. Which feem- 
eth to prove, That the Fixed it lelf^ ,hath fome Intereft in the bufinefi 
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- 
wifo been examined. 

It may alfo be of good import, to know, what different 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. 

A 
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CHAP. I. 

In which is fhewed the way of making both an ESSE 
TIAL and a MARINE Salt, out of the LIXE 

VIAL Salt of Plant. 

O M E T I M E fince, I took the boldnefs to prc- 
R fent 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 Sind Pra&ife--) and to dcraonftrate,the Power 
^ and Vfe of Artificial Mixture. And in further proof 

of what is therein afferted, I have fince made a continuation of Expe^ 
riments upon the fame Subjeft, in Two Methods. One in the Mix¬ 
ture of feveral Menfiruums^ both Acid and Alkaline^ with all Sorts of 
Bodies, The Other, by calcining them, or, as it were, nsixing them 
with the Fire. 

2. 5^. I fhall now proceed to a Third, which is, the ndxhg them 
with the Aer orexpofing them to it 5 another of Natures grand Men- 
(iruums 5 which goes fometimes further than the Fire it felF, in the diP 
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Iblution of Bodies. This I have formerly mentioned for the Imitation 
Difcourfe o^Nature^ in producing a Marine or Muriatick^Salt out of the Lixivial 

Mixture Salt of a Plant. But fome Learned Perfons then prefent, feemiog to 
Ch. 5.lnfl:. 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 xhtat Method wasimperfedt, 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 ofthe Lixivial Salt of a Plant 5 
but alfo another kind of 5^//, different from them'both : which may 
not be improperly called, an Ejfential Salt or Nitre of Plants. The 
Hiftory or manner of the produdion of them both, is as follows. 

3. 5^. December 15. 1675, I took about half apoundofa ftrong 
Solution of ihc Lixivial Salt of Firne : and pouring it into an Earthen 
Pan well glazed, broad and (hallow, expofed it therein to the open 

Tab. 83. jcr, in a Chamber Window, to evaporate of it felf. 
4. 5^.1 Th\s Solution or Lee, although it was very clear before, and 

having flood corked up in a bottle many days, had no fedement: yet 
(landing now in the open within the fpace of4 0r 5 days, it began 
to let fall a very white Sedement, like fine Challij which encreafed daily 
for 8 or todays 5 amounting at lad to about half a Drachm of white, 
light and meer Earth, altogether infipid, and when it was well wafhed, 
flirting not upon the of ■» 

5. Within the fpace of a day or two after this white Sedement 
began to fall to the bottom 5 there was alfo gatherd on the top, a 
kind of foft Scnm^ or Cremor, wherewith the Solution was covered all 

over. 
6. §. Within 8 or 9 days after the firfl expofing of the Liquor, or 

2 or 3 days after the gathering of the Cremor 5 that Salt, which I take 
leave to call, an Ejjential Salt of Plants, began to appear, fhooting 
into feveral little ThtftCryJials, as they grew bigger, began 
to (ink, and at laft fell down to the bottom of the Pan. 

7. 5^. Upon their firft generation or (hooting, the faid Cremor pre- 
fently breaks, leaving a bare fpace round about each Cryjial 5 and upon 

Tab. 83. the bounds of every fpace is indented 5 the fpace growing bigger and 
bigger together with the Cryjial in the Centre. A^d (b, by that time 
the are'grown to a confiderable number and bignefs, the Cre¬ 
mor vanifhes away, the feveral Circles or bare places breaking at laft 
one into another all over the Surface of Lee. After which, it ne¬ 
ver comes again. 

8. From whence it feemeth, That the (everal Circles or bare 
Spaces about the Cryjials, are made for the more free admifhon of the 
Aer, requifite to their Generation. For as there is no Cryjial begins to 
be formed before there is a breach made in the Cremor : lo that breach 
is enlarged together with the Cryjial. So that as the falling of the 
Sedement and the gathering of the Cremor,faewexh that the Aer,as a Men- 
jiruum feparates fome part from the Lee: (b 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 offimpler Bodies, as well as of ihofe which are Compounded and 
Organical. 

9. i. 
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9. The Figure of the(e Cryfials is angular and oblong, moft of 
them about the fifth, fixth or feventh of an Inch 5 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 5 fome portion of regular ones may be obteined from this, as well 
as other Lixivial Salts hereafter mentioned. 

10. §. They are fome what 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 3 noiSalt, hwt Bitter in a 
good degree. 

11. It is alfo obfervable, that Alkaline and Acid Salts being both 
poured feverally upon thefe Cryftals^ they ftir not, nor are any way 
affefted with either of them. So that thefe Cryfials are no fort oiTar- 
iar.^ or Tartareous Salt. As is plain, from the manner of their Genera¬ 
tion 5 Tartar being ftill bred in dole Vejfels 5 thefe never, but by expo^ 
ling the Liquor to the Aer. As al(b from their Tafle, being not fower, 
in the leaft, 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. 5J. Thefe Crystals within the fpace of about a fortnight after 
their firft Generation, did ahb ceafe to (hoot any more, but only in- 
creafed a little in their Bulk^ After which time, I dayly expefted to 
fee the produdfion alfo of a true Marine Salt. And about two months 
after the faid Effential Crylials had done (hooting, and not before, this 
al(b began to (hoot, in many (mall Cryfials, and at the top of the Solu¬ 
tion, as the other did , (till falling to the bottom as they grew 
biger. 

13. jJ. The Sizeoi moft of them was near that of the Flakes or 
Grains o( Bay-Salt. The Colour of (bme of them white, of others tran- 
Jparent, and of others white in the Centre, with tran(parent Edges j as 
is al(b u(ual in the Cryfials of Common Salt. 

14. §. The of moft is a perfeft and of very many 
coming near to a Cube'-, which is al(b the Figure of Common Salt, and 
leldome an exadt Cube. An exad Cube, being the conftant property of 
no Marine Salt, that I know of, except that of the Dead Sea. Divers Tab. 83* 
of them were al(b railed as it were by feveral fteps from a deep Centre 
to the Top: as is often (een in the common (hooting of Common Salt 5 

and not in any other. Their is neither as that of the 
Solution out of which they (hoot , nor bitterilh, as that of the Ejjen- 
tial Cryfials 5 nor fowerilh, as that of 7artar^ 3 but the perfed Tafie 
of Common Salt. 

15. 5^. It is alfo to be noted, That if Oyl of Vitriol, and (bme 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. In both 
which, and all the formentioned refpeds, 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 Na^ 
ture. ~ 

t 
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CHAP. II. 

Wherein is /hewed-, That the [aid ESSENTIAL 
and MARINE Salts of Plants are both of different 

Sorts. 

VING made the Experiment, that both an 
Ejjential 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 (everal Sorts. And withall, that 

in a warmer feafon, than before taken, the Tryal hereof might be 
finilhed in a {hotter time. 

2.^. For the making of which, I conceived it requifite to remove 
an Opinion which feemed to lye in my way 5 fc. That there is little 
or no difference between the feveral Salts of Plants, as fome 
Learned men have thought. But either there is a difference, or not: if 
not,it (hould be proved: and if there be,it (hould then be juftly ftated, 
what that difference is. For the doing of which, 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 Calcination, and diffolved them all fe- 
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 
feverally. Whereby it was very evident, that they were not all of one 
Tafi, b4 of very different ones, both as to ftrength and kind: and 
therefore different in Nature alfo. The Salts I made tryal of were 
thofe olSorrel, Anife, Wormwood, Mallow, AJh, Tartar and others: 
and upon half a Drachm of each I poured 5i){5 of water. The Solu- 
tions are here prefent to be tafted. By which the differences will ea- 
fily be obferved, and particularly that the Salt of Wormwood or Scnr~ 
•vygrafs, is almoft as ftrong again as the Salt oi'Anife, or Sorrel: and that 
the Salt of Ap is above twice as ftrong^ and that o^ Tartar above 
thrice as ftrong, as that of Sorrel, and almoft thrice as ftrong as}that of 
Wormwood or Scurvygrafs. So that he who fhall give half a Scruple, 
ftippofe oiSalt of lartar 3 inftead of half a Scruple of Salt of Worm¬ 
wood, or other like Salt 3 he may as well give a Scruple of Rojn 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. 5J. Having obferved thus much, I proceeded to repeat the for¬ 
mer Experiment, with fome of the aforefaid, and fome other Vegetable 
Salts, the beft calcin’d, and the pureft, that could be made for this 
purpofe, being thefe Six Salts, fe. of Rofemary, Garden Scurvygrafs, 

Blacf^ 

/ 
t 
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Black, Tkorrr.^ Common Wormroood.^ j/lf 2nd Tartar. All which diflbl- 
vcd feverally in fair water, I expofed in a Chamber window, and 
not in Winter, as before, but in the heat of Summer, fc. on the ic) of 
^filjfy to evaporate of themfelves. 

4. The Effeft was. That the third day after their being ex- 
pofed, the Ejfential CrjJials began to fhoot in three of the Solutions.^ 
fc. in that of Rofemary.^ of Garden Scurvygra/f^ and of Black Thorn. 
On the fouth day, in that of Wormwood. On the fifth day, in that of 
Afj. In that Tartar, not at all. 

5. §. Thefe Efential Cryfials began, in all, to fhoot at the top, and 
then to fall to the bottome 5 as in the Experiment before. But as thei'e 
was very little of the white Sedement before mentioned, that preceded 5. 
So no Scum or Cremor at all. Which although a more perfed Calcina¬ 
tion, it feems, did here almoft prevent 5 yet did not in the leaft deftroy 
the aforefaid EjfentialSMt, but rather make way for its more fpeedy and 
copious Prodtt&ion: exhibiting likewife a diftind Species in feveral of 
the Solutions. 

6. f. For firft, the Cryjials of Rofemary (the largeft of them) 
were about the bignefs of a Rice-Corn. ~ ' “ ‘ 
which Boys play with, fplit down the 
5 fides all ending in a poynt: the mid 
by parallel Lines , the topmoft with the lowerraoft but one, on each 
fide, beeing three exad Squares. 

7. The Cryjials of Black, Thorn are moft of them poynted with 
juft fix fides of Equal Meafure: very like to the (hooting of true 
Cryjial It (elf. From the topmoft of which fix Sides, a Line being drawn 83. 
out, runs parallel to a broad Baje, whereon each Cry flat ftands. So 
that they are in fbme fort of a Rhomboid Figure. 

8. §. The Cryfials of Scurvygrafs 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. f. The Cryjials of Wormwood have alfo very many of them a 
regular Figure 3 but quite different from that of the CryHals before 
mentioned, QzdnCryflalhCing^XxttXtCylinder, laving that it is con- 
ftantly fomewhat fmaller at one end,than the other: as it were one 
of a Rowbng-ptn, And not evenly Circular, but cut out by Six Sides 
of equal Meafure: almoft as in the Cryjial of Nitre. So that contrary to 
what is feen in the forementioned Cryfials, the ends of thefe of 
Wormwood are not poynted, but fiat 5 and cut at Right Angles with 
the Sides. 

10. §. The Cryfials of Afij, though by their properties they appear 
likewife to be Ejfential 5 yet are nothing near fo regularly figur’d, as 
all the forementioned. 

11. 5^. The alfo ofthe laid Cryfials is fomewhat different; 
Thofe of AJl) being of a brown tranfparency, almoft like thofe of Firne. 
Thofe of Wormwood being alfo brownijl), but paler. Thofe of Rofe¬ 
mary and Scurvygrafs having fome little TinBure, yet very clear. But 
thofe of BlackThorn without the leaft Tin&ure, and as clear as CryXlal 
it felfi 

In Figure almoft like a Tip-Cat, 
midle. Each Tip being cut into t- ^ p 
le part divided into 7, all drawn ^ 

R r §. 12, 
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12. §. None of thefe EJfential Cryjials have any hot fiery Tajie^ but 
are very mild, and fenfibly Bitter 5 efpecially, about the Root of the 
Tongue : as is alfo obfervable of fome Plants hereafter mentioned, in 
fpeaking of the different Tajles of Plants. 

19. Oyl oi Vitriol droped upon thefe Cryjials doth not afFe(!l: 
them in theleaft: yet droped into the feveral Solutions out of which 
the Cryjials are produced, immediately caufeth a great Effervefcence. 

14. §. Of the above named, that, of Salt oi Tartar was 
the 6*- 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 Premifes it is very probable, 
that mofi: of them afford more or fewer of the faid Cryjials. In regard 
they are Plants of a very different kind, which I made tryal upon: 
as Garden Scurvygrafs, very Hot j Rofemary, very Aromatick. Worm- 
roood very Bitter 5 Black^Phorne, Afiringent and Sower. And it is alfb 
plain, That the faid EJfential Salts contained in the Lixivial, are not 
altogether one and the fame, but of divers Sorts. 

16. jf. ABOUT 7 or 8 days after the Ejjential CryUals were produ¬ 
ced 5 the Marine Salt did alfo begin to fhoot, firft in Rofemary^ quickly 
after, in Scurvygrafs 5 Next, in Blacl{Thorn and Wormwood, fc. after 
the fpace of a week or 10 days more. And in all of them with fome 
difference of Size and Figure. 

17. 5f. The plaineft of all, was that produced out of the Salt of 
Black._ Thorn, confifting for the moft part of very fmall Cryjials, not 
above the 15’^'^ of an Inch fquare, as alfb thin, fhaped like a Duch Tile 
ufed for Chimnies. Many others were very thick j and near to a 

Tab. 83. Cube. Moft of which were a little hollowed in the roidle, like a grind¬ 
ing Marble or Salt-Celler 5 and the hollow bounded by 4 plain and 
equal Sides, all defeending a little towards the Centre 5 and meafured 
by two crofs Lines, which ftaid upon the four Angles of the Square , 
and fo cut one the other at Right Angles. Both which Properties 
are likewife ufually feen in the Cryjials of Common Salt. 

18. In Wormwood, many of thefe Cryjials, befides the plain 
ones, were figur’d crofs ways like a Dagger-Hilt, Which was fbme- 

Tab. 83. times naked, and fbmetime^ inclofed in a fquare andalmoft Cubical Box. 
Many others were figur’d into Sprigs made up of four chief Branches 
{landing crofswife, and thofe Jubbranched 5 and all the Branches made 
up of little fquare CryUals, cluftered together in that Figure. The 
Sprigy Figure of thefe Cryjials 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 Rojemary hath alfb fome variety. For 
befides the plain ones above defcribed, there are fbme thick Squares, 

Tab. 83. which have alfo a fquare hollow defeending by five, fix, or feven nar- 
/ row fteps, towards the Centrebeing in Figure, faving thefe Steps, 

' fbmewhat like the Hoper in a Mill. 
20. §. Upon a fecond Solution of the fame Salt, there fhoots an¬ 

other fort of fquare^ which is not plain on the edges, as the above- 
Tab. 83,. named, but fcalloped or florid all round about, not unlike the Leaves 

Come Plants. ' 21. 5^. 
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21. 5^. The Cry fids _oS Marine Salt oS Scruzygrafs are fomewhat 
like to thofe of Rofentar^ now delcribed. 

2 2. As for the Lixivial Salts of Aj!) and Tartar :^ though in a 
Month or Five Weeks Space, they yield fome Cryflals of very clear 
Salt: yet oS Marine Salt neither oS them yieldeth the lea ft particle. 
So that of thefe Six Lixivial Salts, fc. of Rofemary, Scurvygrajs, Blacky 

Thorn, Wormwood, Jp and Tartar, all, but that of yielded an 
Ejfential Salt. And all, but thofe of Ap and Tartar, yielded a Ma¬ 

rine, fuch as is above defcribcd. All which Salts both Effential and 
Marine, together with their Models, made of white Alabafire, I have 

here ready to be feen. 

25. §. Of thofe that yield thefe Salts, or either of them, it is 
further to be noted. That there is a confiderable difference in the 
Proportion or ^antities which they yield. The Rofemary yields ftore 
both oSEjJential and Marine, but more Epential. Wormwood and Scur~ 

vygrafs more Marine. Blacky Thorn left of Either. The Ap 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 CoraUaie. F/>/,That a Lixivial Salt, is not only a compoun¬ 
ded Body fc. oSSalt, Sulphur, Aer and Earth; but even a Compounded 

Salt, containing both a Vegetable JSitre, and a true Sea Salt. 

25. Secondly^ That the Expofwg of Bodies, in the manner 
above (hewed, may juftly be accounted one Part of Chymiflry hitherto 
Deficient, and much farther to be improved for the Difeovery of the Na¬ 

ture of Bodies. For as Nature chiefly compoundeth Bodies by Digejiing 

them, and fo either (hutting out or keeping in the Jer: So (he Dif 

folveth them by Expofwg, and fo neither (hutting in the Aer, nor keep¬ 
ing it out, but leaving it free to come and go 5 and thereby to bring, 
and carry off whatfbever isneceffary 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 relblved, ultimately yielding from the reft of their vi-^ 

fible Principles, that which we call Sea Salt. 

26. 5J. Lafily, if by Expofwg and Diplvingwe can make oneSatlj 

then by Compounding and Digejiing we may make another, yea any 
other Salt, 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 fo mixed with other Bodies as to 
become Volatile. For that any Salt (hould of it felf become Fixed or 
p'olatiley is a Fixion not grounded upon Experiment. 

27. As for the Virtue of the Efiential Salts above deferibed, I 
believe they will be found upon tryal, not contemptible in fome 

' Cafes. For which amongft other reafons, I havebeen the more punftuai 
R r 2 m 
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io relating the manner of their Generation 5 that others alfo may have 
the opportunity of making proof hereof. ^ 

# 
28. 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 
my (clf ^ to be purpofely prepared by Mr. John Blac^tone a London 
Apothecary^ who affured me of his great care herein 5' and particularly, 
that be added no f^Hre to whiten any of the Salts with, as is common¬ 
ly done for that cLTartar, 

I do declare, That all the Lixivial Salts 
mentioned in this and the foregoing Difeourfe 
except that of Firne, were faithfully prepa¬ 
red by me 

John Blackstone, 

V . I 
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A 

DISCOURSE 
O F T H E 

COLOURS 
O F 

PLANTS 
Read before the Royal Society^ S^aj 3. 1677. 

CHAP. I. 

Of the C 0 LOVRS of Plants in their Natural 
Eftate, 

A V IN G formerly made fome dhfervatiom of ^ 
the Colours of Plants 5 I (hall now crave leave to j ^A„atl 
add fome more to them of the like Nature. None ii,p, 
of which, nor any of the Conclujions thence dedu- 
ced, will, if duly confidered, appear contrary to ' ’ 
the Hypothecs and Experiments of Mr. Bofe, Mr. 
Des Cartes'Mr. Hool^, 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 5 Nor to the formal notion of Colours (ad extra ) as the 
Pays of Light are moved or mixed: But to thofo Materials, which are 
principally necefltary to their Frodulfion in Plants. Concerning which, 
the prefenc Difiourfe (hall be reduced to thefo. Three general Heads, 

fciU 
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2^ Of thofel^eral Colours^ which appear \n Plants in their 

Natural EJiate. r «; * • * 
3. 5J. Secondly, As they appear upon the Jnfufton of Plants into 

feveral Sorts of Liquors. r ^ r t r r r 
4. §. Thirdly, As upon the Mixture of thofe Infufrns, or ot any 

one ot them with fome other Liquor, or other Body. , / j 
5. As they appear in the Plants themfelves, it may be oMerved 

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, utu- 
allv White, fometimes Tellow, rarely Red. The Caufe hereof being, 
for that they are kept, by the Earth, from a free and open Aer ^ which 
concurreth with the Juyces of the feveral Parts, to the Frodu&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,tho(e of MuL 

len, Turneps and Radijhes, will turn purple, and many others green. 

Whereas thofe parts of the fame Roots which lie more under Ground, 

are commonly r x, t 
6. Roots are mofl: commonly Whste-^ fo the Leaves, Cireen. 

Which Colour is fo proper to them, that many Leaves, as thofe of Sage, 

the young sprouts of St. "^ohns-vport, and others, which are Redijh 

when in the Pud , upon their full Growth, acquire a perfed Gretn. 
7. §. Tht Caufe oCihds Colour, hxh^a&ion ofthe:^er5 both from 

within, and from without the Plant, upon the Juyces thereof^ where¬ 

by it (trikes them into that Colour. 
8. §. By the Aer from without, I mean that which furrounds the 

Body of the Plant: which is the Caufe of its Greenefs, not meerly as 
it is contiguous to it, but as it penetrates through the Pores of the 
Skin, thereinto 5 and fo mixing with the Juyces thereof, plainly de) s 

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-Vefjels, 

into the trunk and Leaves, and is there transfufed into all the feveral 
7«tce/,thereby likewife concurring to their Verdure. Whence it is, that 
the Farts of Plants which lie under Water, are Green,zs well as thofe 
which ftand above it ^ 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. 5^. And therefore it is obfervable, that the stalks of Marfi- 

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 (elf, fiil. becaufe they 
ftand clofe to the Aer-Vejfels. The Parenchyma, I fay, which is ipter- 
cepted from the Aer, without, by the skin and from the Aer within, 
by the Sap Vejfels, is white : but the slqn, which is expofed to the Aer 
without, and the Sap-Fefels 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 that part'which ftandeth in 
and near the Centre, amongft the Aer-Vcffels, will become Green as well 
as the Skjn , all the other Parts continuing of a RediJlsTellow, 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, u* 
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11. BUT how doth theconcur to the of Plants ^ 
I anfwer 5 Not as it is meerly either cold or dry, or moiji, nor yet qi^a- 
Units Aer ^ but as it is a mixed, and particularly, a Saline Body: that 
is, as there is a confiderable quantity of Saline Parts mixed with thofe 
which are properly Mreal. It being plain from manifold Experience 5 
That the feveral kinds of Salts,2iTQ the grand Agents in the Variation of 
Colours. So that, to fpeak ftridly, although Sulphur be indeed the 
Female, ox Materia fuhjirata, all Colours j yet Salt is the Male or 
Prime Agent, by which the Sulphur is determined to the Produ&ion 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 5 It may further be asked, what 
kind oi Salt ? But this is more hard to judge of Yet it leemeth,that 
it is not an Acid, but a Subalk^line Salt 5 or at lead fbme Salt which 
is different from a fimple Acid, and hath an Affinity with Alkalies. ' 

13. i. One reafbn why I fo judge, is, Becaufe that although all 
Plants yield an Alkaly, or other Salt different from an Acid, and fome 
in good quantity 3 yet in moft Plants, the Predominant Principle is 
an Acid. So that the Supply of an Acid Principle from the Aer, for 
the Produ&ion of a Green Colour, as it would be fuperfluous 5 So alfb 
ineffedfual; a different Principle being requifite to the Itriking of thisg 
together with the Sulphur, into a Green Colour. 

14. 5f. I fuppofe therefore. That not only Grre», but all theC<;- 
loun of Plants, are a kind of Precipitate, refulting from the concur¬ 
rence of the Saline Parts of the Aer, with the Saline and Sulphurious 
Parts of the Plant 3 and that the Subalkaline, or other like Saline Part 
of the Aer, is concurrent with the Acid and Sulphurious Parts of Plants, 
for the Produ&ion oi thoit Verdurethat 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 3 differing therein not 
only from the Leaf, but one from another. Yet all feem to depend 
upon the general aforefaid. And therefore xh^Colours of Flowers, 
as well as of Leaves, to refult not fblely 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 Jer,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 Stockfjuly Flowers, while they 
are in the Bud, are white, or pale. So Butchelors Buttons, Blew Bot~ 
tie. Poppy, Red Daijies, and many others, though of divers Colours 
when blown, yet are all white in the Bud. And many Flowers do 
thus change their Colours thnee fucceffively 3 as the youngeft Buds of 
Ladys-Lookinglafs, Bugloji 2knd the like, are all white, the larger 
are purple or murrey, and the open Flowers, blew : according as they 

' come ftill neerer, and are longer expofed, to the Aer. 
16. Y>wt \{ the Colour oi the Flower de^endeth on the ambient 

Aer 3 it may be asked; How it comes to pals then, that this Colour is 
various, and not one, and that one, 2l Green ^ that is to lay that all 
Flowers are not Green, as well as the Leaves .<? In anfwer to this Three 
things are to be premifed. 
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17, Firji^ What was faid 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 confidtr that of the feveral parts of the riant, 
by which the Contents both Aereal and Dqnid are fupplied to the 

Elovper. 
18. §. Secondly, That in the Lymph^dnffs 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. 

19. Thirdly,That it appears,according to what we have oblervcd 
in the Anatomy of the Flower, That the quantity of LymphaduBs with 
re ped to the Aer-Vejfels is greater in the Flower than in the Leaf. 

20. 5^. It femeth therefore, that the Aer~reJ]els, and therefore the 
Aer, being predominant m the Leap, Green, is therein alfo the 
dominant Colour. I fay predominant, becaufe there are other Colours 
lye vailed under the Green, even in the Leafe, as will hereafter appear 

more manifeff. 
21. §. On the contrary, the LymphaduBs, and therefore the Sul- 

phur, being more, and the Aer^EejJels and therefore the Aer, le(s, in 
the Flower than in the Leap, the ambient Aer alone is not able to con- 
trole the Sulphur fo far, but that it generally carrys the greateft port 
in the Produ&ion of the Colour. Yet in different degrees 5 For if 
the proportion betwixt the Lymph^duBs and the Aer-Veffels be more 
equal, the Vlower'n either White or elfe Teliow, 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 firftj 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 Yellows and Greens are lelsalterable, upon, 

the drying of Plants than other Colo'urs 5 fc. Becaule the Aer being pre~ 
' dominant in their ProduBion, they are the lefs lyable to fuffer from it 

afterwards. Whereas Reds and Purples, in the ProduBion whereof 
Sulphur is predominant, are very changeable. So the Red Flowers of 
Lyftmachia, upon drying, turn Purple, and the young purple Flowers of 
glofs turn Blew. So like wife the Purple of Bilberries, and the Crimfon 
of baked Damafeens, 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 5 it ftrikes it down at laff from Red to Furple or 
Blew. I conclude therefore, that one Principal Caufe of the'Fariety of 
Colours in the Flower, is the over proportion of the LympheduBs to 
the Aer-Vejfels, and therefore the dominion of the Sulphur over the 

Aer, therein. 
25. If it beobjeded, that the Aer doth not deepen, but highten 

the Colour of the Blood: I anfwer, Firft, That I am not now fpeaking 
of Animal, but of Vegetable Bodies ', the fame Aer which hightens the Co- 
lotir of Blood one way, may deepen that of a jPWer, another: nay and 
may highten that of fome Flowers too, (bme 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 ', (b are 
there al(b in the feveral of one Plant', as in the Root,of one fort 5 
in the Leavs, of another 5 in the Flower, of another 5 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 i it follows, that there is foriie Saline 
Principle in the one, which is not in the other, erpecially,all in futh 
Flowers.whofe Figures are cut out by a greater Fariety and Complication 

Lines, TltQ Leavs therefore, though varioufly fhaped, yet agreeing 
fo far in one common Figure^ as ufualy to he flat 5 it thereVore 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 Aer^ to belikewife the chief Caufe of one common Colour, fc.aGreen. 

25. Whereas the Figure of the Flowers, and therefore their 
Saline Principle, being more various, and commonly diftindl: from that 
of th^ Leaf-, it will eafily concur with as a great Variety of Salts in 
the Aer, whether Acid, Alkaline, Ffitrous, Ldrinoui, Armoniacal, or 
any other therein exiftent, to the Precipitation of the Sulphur into 
the like Variety oiColours. Thus far of the Colours of Plants as they 
appear in their Natural Eflate^ 

CHAR ir. 

Of the C 0 LOV RS of Plants by Infufion. 

H E next general Inquiry, propoled to be madd, was 
this. After what manner the 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 tVatcr I 
ufed was from the Thames, becaufe I could not 
procure any clear Rain Water, and had not leafiire 

at prefent to diftill any. But next to this, that yields as little Salt,as any. 
2. 5^. As fov Oyl, it is known, that moft Plants either hy Co&ion 

or long Infuflon, will give it their Green Colour, I have likewife tryed 
fome Fellows, and find they will do indifferently well 5 as Saffron, 
which, by Infuflon in Oyl, gives it a light golden Tin&ure. 

3. Divers Aromatic^ Plants, as Mint, Majorane, &c. being 
dryed and infufed in Oyl give it a double TinSure, both green and yel¬ 
low 5 one drop of the Oyl fhewing green-, but a good quantity of it 
held up againfl: a candle looketh rediflj 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 Cau- n 
fes of colours \n the Leavs and Flowers of Plants, upon this twofold Pnff 
Confideration. FirU, that Oyl is the mofl: proper Menliruum of Sul- chlja 
phur. Secondly, that Oy//have a greater congruity mth Acids than ^ & o 
with Alkalies 3 as I have formerly fhewed. , 

Sf 6. 
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6. §. I fay therefore, that in Blevps^ Bnrples and efpecially Reds^ 
the predominatit Principles being Sulphur and Acid^ the Oyl either ab- 
ftradts the Sulphur of it felf, or at leaft, unlocks it from the Acid Tarts ^ 
whereby both of them are beftowed (eperately to their like parts in 
the Oylj upon which their difunion the Colour vanilhes: that de¬ 
pending, not upon either of them alone, which of themfelves are Co- 
lourlefs^ but upon both united together. 

7. On the contrary, a Green Colour not depending on a pre* 
dominant Acid, but an Alkaly, or (bme Saline Principle different from an 
Acidi) this will not fo ealicly 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. y. Hence alfb it is, that red Rofes being dryed and infufed fbme 
time in Oyl of Anife Seeds, a more potent Menjiruum than Common Oyl j 
they wholly lofe thCir own Colour, and turn vphite^ the 0;'/remain¬ 
ing 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 
lb the Colour vanilhes. 

9. y. A SECOND Menjiruum I made ufe ofj was Water. And Firjl, 
Alk^net Root, which immediately tinftures Oyl with a deeper Red, 
will not colour Water in the leaft. 

10. y. Next it is obfervable, That will take all the Colours 
of Plants in Infufion except a Green. So that as no Plant will by /»- 
fufion give a perfedt Blew to Oyl, fb their is none, that I know of^ 
which, by Infufion will give a perfcdf Green to Water. 

11. §. But" although the Green Lea7Js will not give their vijihle 
Colour, by Infufon in JVater 5 yet they will give moft other Colours^ as 
well as the Flowers themfelves. So the Green Leavs of Cinquefoyl, 
give a TinSure no higher than to refemble RheniJI) Wine 5 thofe of 
Hy^op, Canary'-, of Strawherrey, Malaga-., of Mint, Mnfcadine:, of 
Wood-Sorrel, Water and fbme drops of Claret', of Blood-wort, Water 
and a dafh of Claret', and thofe of Bawm make a Tin&nre near as red 
as ordinary Claret alone. All Aromatic^ hot Plants, give ayellow-red 
'Tincture, or colorem ex luteo rubrum. All Plants with a. yellow Flower 
give either a pale citrine or yellowif!) Tin&ure ^ and the like. Yet all 
give not th€\xTir.&ure 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', only Green being therein the 
predominant Colour, as a veil fpred over them, conceils all the reft. 
But paffing on into the Flower, where the Aer-Vejfels, as is aforefaid, 
are under the dominion of the Lymph^duCtss they fhew themfelves 
diftindfly. 

12. §. A THIRD and the laft made ufe o^ was Spirit 
of Wine. And here it is to be remarqued. That as Oyl rarely takes a 
Red, there being but one knownof it ^ nor Water, a Green: 
So neither Spirit of Wine, a Blew. I have tryed with feveral blew 
Flowers, as of Larl^heel, Violet, Mallows, Burrage, and others, where¬ 
of it will not take the leaft TinQure. 

15. y. Again though no Blew Flowers, that I know of, will give a 
Blew TwCtnre to Spirit of Wine: yet having been for fome days infufed 
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in the faid Spirit^ and the spirit ftill remaining in a manner Limpid^ 
and void of the leaft Ray of Blejv^ if you drop into it a little Spirit 
o{Sulphur^ it is fomewhat fnrprizing to fee, that it immediately ftrikes 
it into a full Red^ as if it had been Blew before: and fo, if you drop 
Spirit of Sal Armoniac or other Alk^ly upon it, it prefently ftrikcs it 
Green. Which further confirms what have been before faid of the Cau¬ 
ses of Vegetable Colours, 

14. §. It is alfo obfervable. That the Green Leaves of Bawm^ which 
give a Mufcadine Red^with fome Rays oiClaret^ to Water,g\ves a pure 
and perfeft Green to Spirit of PVine: and is the only Plant of all 
that I have yet tryed, which doth the like. 

15. 5^. It is likewiie to be noted. That both Tellow and Red Flowers 
give a ftronger and fuller Tin&ure to Water^ than to Spirit of Wine^ 
as in the Tin&ures of Cowjlip.^ Poppys^ C lor e-July-Flowers and Rojes^ 
made both in Water and spirit of IVine^ and compared together, is 
eafily leen. So that for Tin&ures made with F/i?a’£'rj',whether for Me- 
dicines^^ov other purpofes. Water^v/\th refpeft tothe Colour^ is the better 
Menjiruum, I fay for Tin&ures made with Flowers'.^ for there are 
fome other Parts, efpecially Gnmms, as Gamhoja, Myrrh and Aloes, 
which give their TinBures full and clear, only to Spirit of Wine. Some 
of which are ufed by Leather-Gilders, and others, for the wafhing over 
of Silver, fo as to give it the Colour of Gold. Thus far of the Colours 
of Plants as they appear upon Infufton. 

CHAP. HI. 

Of th COLOURS of Plants poduced hy their Mixture 
with other Bodies, 

Bearfeare, Bearsfoct, Peony, Bifiort, Lawrel, 
Goats-beard, droped upon Steel, make a Purple TinUure. But that of 
Vine Leaves fcarce maketh any TinBure at all. So that there is fome- 
thingelfe befides Sowernefs cov[Q\wx\og to th^ Purple upon Steel. 

9. §. Saccharum Saturni droped on a TinUure of Red Rofes, turn- 
eth it to a faint pale Green. 

4. 5J. Salt of Tartar droped upon the fame TinUure, turneth it to 
a deeper Green. 

S f a 6, 
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5. 5J. spirit Harts Horn droped upon. TinBnre of the Flower 

of Larkcheel and Borage turn them to a verdegreefe Green. 
6. Spirit of Harts Horn droped on moff green Leavs doth not 

change them at all. The like Effedfs have Aq. Calcis, and Spirit of 

S. Armoniac. 
7. 5^. Thefe Experiments feemto confirm. That it .is fome Alkaline 

or other like Salt in the Aer^ which is predominant in the produftion 
of Green in the Leavs of Plants. 

8. 5^. Salt oi Tartar dvo^^d on the white Flowers of chang- 
eth them into a light Green. Which as it further confirms the aforefaid 
Po(ition 5 fo likewife argues. That Whitenefs in Flowers^ is not always 
from the defedt ofTin^nre: but that there may be White, as well as 
Tellow, Green, Red or BkwTin&nres. 

9. §. Spirit of Sulphur droped on the green Leavs of Adonis Flower, 
EverlaLling Peafe, and HolyOak^, turns them all 

10. §. Spirit of Sulphur on a TinBure of Saffron changeth it not. 
11. §. Spirited Sulphur on the Tellow Flower of Crowfoot alters 

them not. Neither are they changed by the Jfffon of Alkalies. 
12. So that it feemeth, that in all Fellows, the Sulphureous Acid 

and Alkaline Parts are all more equal. 
13. Spirit of Sulphur on a TinBure of Violets turns it from Blew 

to a true Lacke, or midle Crimfon. 
14. Spirit ol Sulphur upon TTinBure of Clove-fuff Flowers makes 

a bright blood Into the like it hightens a TinBure o? Red 
Rofes. 

15. 5J. So that as Alkalys, or other Analogous Salts, Site 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 ISlitre 
droped upon the Blew Flower of Ladies Loo^ing-Glafs, 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 laid Red 
Flowers of Lychnis, alters them little or nothing: becaufe, that very 
Colottr 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 5 as ufually in the Root, and many other Parenchymous 
Parts. 

17. 5^. When they are united, and the Alkaline zxe predominant, 
they produce a Green, 

18. When the Sulphur and the Alkaline are more equal, they 
produce a Tauny. 

19. §. When the Sulphur, Acid and Alkaline, there a Tellow. 
20. 5^. 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 VurHe. 
22. jj. ^Wh^n tht Sulphur predominant to th^ Alkaline znd the Acid 

to them both, z Scarlet. 
23. i. 
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23. §. LaJiljt^ Wh(^n ihe Acidpreclommfit to the AlkalmCj and the 
Sulphur to them both, a Blood-Red: which is the highefi and moft 
Sulphurious Colour in Nature. 

24. f. From the PrmT/ej-, divers Rules do alfb refult for the ma¬ 
king of Tiu&ures., either for Mediciues, or for any other purpofef. 

25. f. I fhall only add one or two Notes. As firfl:, that of all 
Colours.^ Tellows are the moft fixed and unfading. As for inftance, if 
you drop either a Solution Tartar.^ or of Sp&it o£ Sulphur upon a 
Tin&ure of the Telloro Flowers of Crowfoot^ of Adonk^ or o£Sajfron.^ 
neither of them will alter their Colour. Which ftiewes the ftrength 
of moft TelJows.^ to refift all manner of impreffions from the Aer. 

26. i. Again,- that the ufe of Salts.^ is not only to highten or 
deepen Colours., but alfb to fix and make them permanent. As for In¬ 
ftance, The Tin&ure of Clove-Julf-Flowers^ made either with Water 
or Spirit o^ Wine being expofed to the Aer., will often turn into a 
BlackiJl'j 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. f. Likewife, of (Su/rx themlelves there is choice to be made. 
^ For there are fome, which although they fix the Colour^ yet, will a 

little as we fay, and not hold throughly dry, as moft Lixivial 
Salts, and Stillatious Acids. But there are fome Salts, which will 
not give in the leaft, as Alum ,.. that in Lime-Water and fome others 5 
which latter, is (b far from being moyftened, that it is rather petrified 
by the Acr. For which reafbn I take it to be one of the beft Liquori 
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 thofe of Buglofs, Larkzkeeland others 5 but 
they eafily fade. And there are very few Flowers that will ftrike in¬ 
to a Blew hy any Liquor'., 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 5 
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 5 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. y. From what hath been faid, we may likewife be confirmed 
in the ufe of the already known Rules, and dircded unto others yet 
unknown, in order to the variation of the Colours oiFlowersm their 
Growth. The effefting of this, by putting the Colour defired in the 
Flower, into the Body or Root of the Plant, is vainly talked of by 
feme: being fuch a piece of cunning, as for the obteining a painted 
face, to eat good ftore of white and Red Lead. 

30. f. The beft known Rules are thefe Two 5 Firft, that the 
Seed be ufed above any other part, if the variation of the Colour be in¬ 
tended. One reafen whereof is, becaufe that part being but very fmall, 
the Tin&ures of the Soyl will have the greater over proportion to thofe 
of the Seed. Befides, the tender and Virgin Seed, being committed to 
the Soyl, will more eafily take any peculiar TMure from it, then an 
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other Part, which is not fo fufceptive, and hath been tindur’d already. 
All the ftrange varieties in Carnations, Ttilips, and other Floroers are 

made this way. , o » r i 
2 1. The other Rule is, To change the %/, or frequently to 

tranfplant from one Bed to another. By which means, the Plant, h as 
it WQre, fuperimpregnated with {everalTinlSures, which are prolifick 

of feveral Colours 5 which way is taken for Roots and Slips. 
32. §. The confideration whereof, and of the foregoing Experi¬ 

ment's, may diredus not only in changing the Bed, but alfo in com¬ 
pounding the %/, as by mixing fuch and fuch Salts, or Bodtes 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 e^eftual to produce a great variety of Colours in the Plants they 
nourifh ; fupplying the Plants with fuch Tinctures, as (hall concur 
with the Aer, to (irike 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. 

If 
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DISCOURSE 
O F T H E 

DIVERSITIES and CAUSES 

O F 

CHIEFLY IN 

PLANTS 
Read before the Koyal Society^ March 25. l675« 

CHAP. 1. 

Of the federal Sorts of SIMPLE and COMP OVN-^ 
DED Tafts5 and the DEGREES of both. 

HAVE formerly publifhed Tome Notes, concern- ^ 
ing Tafts. Since then, I have made other Obferva- ^ AnatT 

upon the fame Subjed: and thele have of i?. P.2. 
duced further Thoughts. I will fumm up all in give- 

' ing an account, Firft, of the D/z;<r^#/ej3 and then, ’ * 
I of the Caufes of Tafts, chiefly in Plants. 

2. §. The of are Ib many, and 
fo confiderable, that it feemeth ftrange, to fee the matter treated of 
both by Philofophers and Phyftcians, with (o much fcantnefs and defca. 
For the SubjeS is not barren,' but yieldeth much and pleafant Variety. 
And doth alfo appear to be of great import unto Medicine. Befides, 
it is prepoftcrous to difcourfe of the Caufes oi Tafts, before we have 
taken an account of their Diverftties 5 Whereof therefore I (hall in the 

firft place, exhibit the following Scheme. 
5* 
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3. T A S T S may be diftinguiflicd by thefe Three general ways. 
Firft, with refpedt to the Senfation it Iclf. Secondly, with refpedt to 
its Duration and Terms. Thirdly, with refped to its Snlje^. 

4. 5^. The Senfaiion it (elf is differenced ttV^ ways, by its Species, 
and by its Degrees. With refped: to the Species, Tajis are Simple, or 
Componhded. ' By Simple Tajis, I mean not fuch, as are never found in 
conjunftion with other Tajis: but Simple ot Single Modes oi TaB, 
although they are mixed with divers others in the fame Body. As for 
example, the Tajie of a Peppin, is Acidulck 5 of Rhubarb, Amarajirht- 
gens ^ and therefore Compounded in both. Yet in the Peppin, the A-^ 
cid is one-Simple Tajie, and the Stveet another , and foin Rhubarb, the 
Bitter is one Simple Tajie, and the AJiringent is another. 

5. 5^. Two feults have here been committed 5 the defedive Enu¬ 
meration of Simple Tajit ^ and reckoning them indiftindly among (bme 
others which are Compounded. 

6. p. SIMPLE Tajis, C of which, properly (b called, there 
are commonly reckoned but Six or Seven Sorts, ) are, at lead Sixteen. 
Fiji,Bitter, as in Wormwood: ro which,the contrary is Srveet,as in Sugar. 
Thirdly, Sower, zsm Vinegar : to which, the contrary is Fifthly, 

Hot, as in Cloves: whereto, the contrary is Cold. For we may as 
properly fay, a Cold Tajie, as a Hot Tajie: there being (bme Bodies, 
which do manifeftly imprefs the Senfe of Cold upon the Tongue, though 
not by Touch. So dlothSal Prunella, although the Liquor wherein it 
is diflblved, be (irft warmed. 

7. p. Seventhly, Aromatic^ For it doth not more properly agree 
to an Odour, than a Taf:e, to be Aromatickz And that an Aromatic^ 
Tajie, is dindind from an Hot, is clear 5 In that, there are many Bo¬ 
dies of a Hot TaJie,(bmQ meanly and others vehemently Hot 5 which yet 
are not in the lead Aromatick.: as amongd others,is apparent in Euphor- 
bium. So that although an Aromatick^ Tajie be often conjoyned with 
Heat 5 yet it is not that Heat it felf, but another dindind Senje, 

§. Eighthly, JSaufeous or Malignant, contrary to the former. 
Such as is perceived, together with the AJiringent QX\d Bitter, in Rhu¬ 
barb or with the Bitter, and Sweet, in Aloes. It may be called Malig¬ 
nant, becaufe didadful although mixed in a low degree with other 
Tajis: whereas other Tajis will render one another grateful. 

9. p. Again, Tajis may properly be (aid, to be Soft or Hard. A 
Soft Tajie, is either Vapid, as in Watery Bodies, Whites o^Eggs, Starch, 
Fine Boles, 8cc. Or lAnCiuous, as in Oyls, Fat, Stc. 

10. §. A Hard Tajie is Fourfold, jfc. Penetrant, Stupifacient, 
jfiringent. Pungent. Contrary to a Vapid, are Penetrant and Stupi¬ 
facient. ‘ 

11. § Penetrant, is a kind of T^e, which worketh it (elf into the 
Tongue (as fome InJeBs into the Skin) without any Pungency 5 as in 
the Root and Leavs of Wild Cueumer. 

12. §. Stupifacient, as in the Root of Blacky Hellebore. Which be¬ 
ing chew’d, and for fometime reteined upon the Tongue 5 after a few 
minutes, it feemeth to be benum’d and affeded with a kind of Paraly- 
tick Stupor 5 or as when it hath been a little burnt with eating or fup- 
ping of any thing too hot. 

ig, p. Contrary to an Dnlfuouj Tajie, are Afiringent, and Pun¬ 
gent 5 as in Galls^ and Spirit of Sal Aromanick^ 

14- P. 
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14. i>. Again, are either Covtimial^ as moft: commonly; or - 
Intermittent 5 as that of Dracontinm^ efpecially in the Root. For after 
it feemsto be loft and extinguifhed 5 it will then again ( chiefly upon 
the Collifion of the Jongne and Goomes ) be plainly heightened and re¬ 
viv’d. 

15. 5^. Laftly^ Tajis are either Still, as ufually ^ or may be called 
Tremulous, as the Heat produced by Pyrethrum. DiJiinU from that 
oi Cloves, Ginger, Siud many other Hot Bodies, in that there the Heat 
hftiU'j but here in Pyrethrum, ’tis joyned with a kind of Vibration i 
as when a Flame is brandiftied with a Lamp-Furnace. Thus far of the 
Sorts of Simple Tajis. 

16. COMPOUNDED Tajis are very numerous 5 being 
made by the various ConjunBion of Simple Tajis, as Words are oCLet¬ 
ters. Sometimes of two, as in Saccharum Satnrni, of Ajiringent and 
Sweet. Sometimes three, asm Aloes y Malignant, Bitter znd Sweet y in < 

Rhubarb, Malignant, Ajiringent and Bitter. Sometimes four, as in 
Agarick^, Malignant, Ajiringent, Bitter and Sweet. And in fome Bo¬ 
dies, five or fix Species may be joyned together. 

17. For the more accurate Obfervation whereof, there are thele 
eafie Rules. That not too many be tafted at one time: leaft the Tongue 
being furcharged, become lefs critical. That the Mouth be walked 
with warm water betwixt every tafting. And that thole things be 
firft tafted which produce a lefs durable Tajie 5 that fo one may be 
throughly extinguilhed, before another be try’d. 

18. Ofthe^numerous ConjunBions of Tajis, which may thus be 
oblerved, there are only Six to which the penury of Language hath al¬ 
lowed (if I may call them) fc. Acerbus, Aufierus, Acrk, 
Muriaiicus, Lixivus Nitrofs^s. Moft of which are commonly taken 
in to make up the number of Simple Tajis. But very improperly 5 be¬ 
ing all of them Compounded and Decompounded Tajis : to which Clajs 
they ought therefore to be refer’d. For 

19. Aufiere, is Ajiringent and Bitter^ as in the green and loft 
Stones oC Grapes. 

20. 5l. Acerb, properly fo called, is Ajiringent and Acid 5 as in 
the juyee of unripe Grapes. 

21. Aerbs, IS a\(o Compounded. For firft, limply it is not; 
becaule there are many Hot Bodies, which are not Acria 5 as the Roots 
oCZedcary, Tarrow, Contrayerva. Nor Secondly, is it limply Pungent, 
becaule there are allb Bodies,which arc^Non-acria pungentia of which 
kind is the Root of Arum. Wherefore Acritude, is Pungency joyned 
with Heat. 

22. §. Muriatick^, is Salinefs joyned with Come Pungencyy as in 
common Salt. 

25. 5^. Lixivial, is Saltnefs ]oyncd with Pungency and Heat^ 
24. §. Nitrous, IS Saltnep joyned with Pungency and Cold. 
25. §. Befidesihele Six, or perhaps one or two more, there arc, 

as is faid, a great number of ConjuPiions, for which we have no Pro¬ 
per Names. For admit that there were but Ten species of Simple Tajis, 
fc. theleTcv^ Amarus,. Dulck, Acidus, Salfus, Calidus, Frigidus, Ar0‘' 
maticus, Maligmss, AJiringens, Pungens. And of thefe Ten, but Two, 
or at moft, but Three to be compounded together in any one Body^ 
\jon\y Two, they produce Compounded Tajis, For the Firji, may 
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be compounded with all the 9 following 3 the Second^ with all the 8 
following 3 and fo, the reft; which together make 45. But if the 
fame Ten be compounded by T/jreef together 3 they produce no lefs 
than 120 Variations: as by the r4/>/e made of them all doth plainly 

appear. 
26. §. Some few of the ConpinUions therein fet down, may not 

be found aftually exiftent in Nature. The abatement of which, will 
be much more than compenfated two ways. Firft^hy the other Six 
Species of Sitn^U Tafis, which are alfo fometimes compounded. And by 
other more complex Conjnn&ions^ as of many ^adruples^ and per¬ 
haps fome ^intuple or Sextuple ones. Thus far of the Simple Species^ 
and Conjunctions o^TaJh, 

27. THE DEGREES o^Tafis are alfb numerous3 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 Tajls are, as near as may be, the fame in Specie : and 
that thofe be firft tafted, which are lefs ftrong 3 whereby the true De¬ 
gree will be more precilely taken. 

28. The Tafts of Bodies will thus appear to be varied, in moft 
Species unto Five Degrees 3 and in fome of them, unto Ten. So the 
Root Turmeric^, is bitter in the Firft Degree'-, o( Gentian, in the 
Tenth. The Root oiCarduus BenediCtus, is Hot in the Firft Degree 3 
the Green Pods or Seed-Cafes of Clematis peregrina, in the Tenth. 80 
that, allowing fome to vary under Tzz/e 3 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 oCTafts, 
in all the Treble Conjunctions of the aforefaid Table, come to 1800 len- 
fible and defineable Variations oiTafte. And thefe are the Diverftties 
of Tafte, withrefpeft to the Senfation it felf. 

CHAP. II. 

Of the DV RATIO N and feveral TE RMES 
of Tails. 

H E next general way of dinguilhing Tafts, is by 
their Duration, and their Terms, or their Motion 
of Intenfton and Remijfton from one Degree to 
another. For there are many Tatis, which have 
their Motions analogous to thofe of Difeafes 3 and 
by thofe may be diftinguifhed in the fame manner. 
For as of Difeafes, fo of Tatis, there are Four 
Times, as Phyficians call them, or Terms of Mo¬ 

tion', fc. Principium, Augmentum, Status, Ef Declinatio. 
2. 5^. For the diftinfl obferving of which, thofe Bodies which are 

hard, and fo their taftable parts lefs eafily extractable by the Tongue, 
ftiould be reduced to a fine Povoder: otherwife, the true raeafure of the 

Princi- 
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Prwdpium will be loft. And for the precife meafuring of all the Four 
Terms^ it ftiould be done by a Mimite-Watch or a Mimite-Glafs. For 
fo it will appear, that the Vadatious of each, are divers and re- 
marquable. 

3. 5^. To inftance firft in thofe of the Primipinm, Which I cal l. 
That fpace of time, betwixt the firft ContaB of the Body to be tafted, 
and the firft manifeft Ferception of the Tajie. For Example, thofe 
Bodies which are Acid^ or Bitter, as Vinegar or Wormwood, are pte- 
fently perceiv’d, quatenus Acid or Bitter, upon the firft Contact i, or 
have Principittm brevijjtnium. Thofe Bodies which are Acria, have 
their VrimiphiM fomewhat longer. So the Seed-Cafes of Clematis 
peregrina, although they have a vehement Acritude, even in the Tenth 
Degree 5 yet is hot that Acritude fb foon tafted, as the BitterneJ} 
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 BlackzHelebore, 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 Degree, yet is fooner tafted than its Heat, which 
afcendeth to the 8^^. 

4. 5<* Next, in thofe of the Augment. Which I call. That fpace, 
betwixt the firft Perception of the Tafie, 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 Mmute. And the Heat of 
BlackzHellebore, not till after four full Minutes from the firft ContaU. 

5. The Status, or fpace wherein the Tafie continues in its heighth, 
is alfo divers. So the Heat of the Seed-Cafe of Helleborajier, comes to 
its heighth, and begins to decline within half 2l Minute i, that of the 
Root of Garden-Scurvjigrafi, not till after a Minute 5 and that of the 
Root of Afarunt, not till after two full Minutes. 

6. 5f. And Laftly, the Declination, or the fpace betwixt the firft 
Remijjion of the Tafie, and its total Extin&on. For inftance. The Leavs 
of Millefolium, are Bitter irt the 4^^ Degree, and Hot only in the !«• 
yet the Heat continues forfometime, and the Bitter prefently vanilhes. 
Calamus Aromaticus, is Bitter in the 4th Degree, Hot in the and A- 
romatick^m the 3*** yet the quickly vanilhes, the conti¬ 
nues two Minutes, and the Aromatic^, (even or eight. The Heat of 
the Root of Conttayerra, is extended, almoft to two Minutes 5 the 
Pungency of Jalap, almoft to fix 5 the Heat of Garden Scurvygrafs, to 
leven or eight. And even the Bitterefs of Wild Cucumer, to near a 
quarter of an hour. But the Heat of Euphorbium durcth much longer, 
as alfo that of Blacl^ Hellebore, fc. above half an hour. 

7. y. So that the Augmentum, is feldom extended beyond Four or 
Six Minutes, from the firft ContaU : but the Declination, fometimes to 
Thirty, Fourty, or more. Thus far of the lerms of Tafi, or the man¬ 
ner of their Intenfion and Remijjion. 

Tt 3 CHAP. 
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CHAP. III. 

Of the SV BJECT or S E AT of Tafts. 

H E Third and Laji way of diftinguiOtiing Tajis^ is 
by their Subjehi^ or the Part or Parts where they 
are either wholly or chiefly perceived. And fb, 
Tajis are either Fixed^ or Movable. 

2. §. A Fixed TaB^ is that which keepeth 
within the compals of fome one Part^ all the time 
of its Duration'-) as upon the Tip, or the Root 

the Tongue, or other Part. 
3. A Movable Tafie, is either Diffufive or Tranfitive. 
4. A Diffufive Tafte, I call that,'which by degrees fpreads 

abroad into divers^, and yet in the meantime, adheres to that 
Part in which it is firfl: perceived. So the Bitternefs in the dryed Roots 
of Blacky Hellebore, is firft felt on the Tip of the Tongue 5 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 Tranfitive Tafie, is that, which after fbmetime, wholly 
quitting the Part wherein it is firfl: perceived, is thence transfered into 
fome other Part: as the Bitternefs of Gentian, imediately from the Tip, 
to the midle of the Tongue. And mofl: of the Diffufive, are alfo Tran¬ 
fitive. 

6* 5^. The feveral Parts which thefe ways become, and with fome 
‘ latitude may be called, the Seats ofTafis, are, the Lips, Tongue, Pa¬ 

late, Throat and Gulet. 
7. jj. Upon the Lips, the Root of white Hellebore, as alfo of Py- 

rethrum, being chewed, make a fonfible Lnspreffion 5 which continues 
('like the flame of a Coal betwixt m and out) for 9 or 10 Minutes. 
But the Heat in other Tarts much longer. 

8* 5f. Upon the Tafis are perceived in Three places, as 
hath been intimated. On the Tip or Cone of the Tongue 5 as mofl com¬ 
monly. On or near the Bafiis of the Tonguewhere the Tafie of th-e 
Leavs oiWild Cucumer chiefly fketh it felf. Or on the Vertex or midle 
of the Tonguein which place it is oblervable, that theT^^ ofGe»- 
tian, Colocynthk, 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 Nightfisade maketh its chlieC Imprejfion'-) and there con¬ 
tinues about four Minutes in fome degree. 

10. §. The Throat, or the Uvula, Larinx and other adjacent Parts 
are oftentimes the Seat of Tafie. For there are many Bodies, which 
although they have foarce any Talfe upon the Tongue, or any other of 
the aforefaid Parts, yet make a ftrong Imprejjion on the Throat: as the 
Leavs of little Daijy, little Celandine, and of Pimpinel 5 as alfo the 
Roots of Jalap, Mercury, Afparagus and others. Which being chewed 
makelittle or no Imprejjion on the Tongue, but their Juyce being fwal- 

lowed, 
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lowed, caufeih a kind of pricking in the Throat 5 as when one is pro¬ 
voked by a iliarp Rheum, 

11. §. And that this or is truly diftinft from either 
the Heat, Pufigeucy, or Acrjtudew^owihQTougMe, it is hence further 
manifeft 5 In ihoitPyrethrum, which is very Hot, and Cortex IVwteram/f 
which is very Pfwgeut upon the Tougue 5 yet their ^uyce being fwal- 
lowed, cauleth no Heat, Purgency or Exafperation in the Throat. 

12. §. Laftly, if we will take the word (Tafl) in a larger lenfe 
the Oefophagui it lelf may be faid to be fbmetimes the SuhjeH thereof 5 
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 hstranjit to the Root of ih^Tongue, and Ib 
into the Throat, and by degrees delcends into the very Gukt 5 where 
it feemeth to warm the Stomach ^ and fo continues, in fome degree, 
almoft \ of an hour. And the Tranjition and Defcent of this Heat is 
made, although none of the jFzy/ce be fwallowed. And in this maner 
TaBs are diftinguilhed with refped to their Subje^. 

13. §. So that the general Diverjities o£ Tajis thefe. With 
refped to their Species, they 2LreSimplices vel Compofiti 3 To their De¬ 
gree, Remijfi vel Intenjt 5 To their Duration, Breves vel Dinturni 5 
To the Term of their Motion, Celeres velTardi 3 and laftly, To their 
SnhjeB^ Fixi, Difkftvi Tranjitivi. 

14. p, I HAVE thus endeavourd to draw up a Scheme or Inventory 
of the leveral forts of In which, fome may think, that I have 
over done: and that as Galen hath been cenfured for being too • curi¬ 
ous in the Diflinhhions of Pulfes 3 fo have I been, in thefe of Tajis. 
Not to enquire now, how far the Differences of the Pulfe may be ex¬ 
tended, or be fit to be taken notice of 3 I fhall only fay, That we have 
not fo much reafon to cenfure him, if he hath given us fome few which 
are coincident 3 as we have to thank him, for obforving fo many which 
are really diftinft. 

15. By the Scheme of Talfs here reprefented, we may be able, 
fo to enumerate the Modes of any Taji, as to make a Sciehtifick^ Defini¬ 
tion of it. Which is pleafant InliruBion to any inquifitive mind 3 thefo 
things being all matter of fenfe and demonftration 3 wherein lyeth, 
though not always the moft plaufible, yet the moft fatisfying Philofo- 
phy 3 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 
refpefts 3yc.In conducing us to a cleerer ^ndmorepsirticuhr Explication 
of the Caufes of Tajis: and the Invejiigation of the Virtues of thole 
Bodies in which they refide. Whereof in the following Chapters. 

CHAP. 
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CHAP. IV. 

Of the CAVSES of Tafts. 

Of Mixt. 
Ch. 5. 

O fpeak of the Caufes of Tajis^ before we havd 
well enumerated and diftingutfhed them 5 is to 
provide Furmturefoi; a before the Rooms 
have been counted and meafured out. But the 
Varieties of Tajis having been firft laid down 5 
it will induce us to believe, and inveftigate as 
great a vatiety in their Caufes. 

2. Now the G/z/ej of patticular- 
ly of the Tafts of Tlants^ whereof we chiefly 

{pcak,are,in general,thefe Four or Five, fc. The Bed out of which they 
grow ^ The Aer in which they ftand 5 The Parts of which they confift 5 
The feveral Fermentations under which their juyees pals 5 And the Or¬ 
gans by which their Taftable Parts are perceiv’d; as will appear upon 
In fiance. 

5. But the immediate befides th^ Organs ,oI Tafie, are 
the Principles of Plants. As many of which, as come under the notice 
of Senfe^ we have’already fuppofed to be thefe Seven, Alkaline^ Acid^ 
Aer, Water, Oyl, Spirit and Earth. The Particles both of Alkaline and 
Acid Salts, are all angular and pojinted. Thofe of Aer^ properly and 
ftridtly fo called,are Elaftick or Springy 5 and therefore alfo Crooked j us 
i have likewife formerly conjedured. And I find the Learned Borellt, 
in a Book of hisfince then publiflied,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', thofe of Oyl, to 
be lefler, with fewer holes , and thofe of Spirit the leaft. Laftly, that 
the particles of Earth uxe u\fo Round', yet angular 5 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 thofe which are 
fharp or poynted 5 and thofe which are Ipringy ', are fitted to pro¬ 
duce any ftronger Tafie : and thofe which are round, are apt, of their 
own Nature, to produce a weaker or fofter one. And fo by the diver- 
fities of their Mixture', not only with refpedl: to their Proportion, 
but alfo the very Mode of their Conjun&ion. Hence it is, that many 
Bodies which abound with Salt, as Ambar with an Acid, and the Bones 
of Land-Animals with an Adeline, have notwithftanding but a weak 
Taft', 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 
in a former Difeourfe 5 fc. the Tranfmutation of Oyl of Anife-Seeds, 
with the help of Oyl of Vitriol, into a Kofin. For both thofe Liquors, 
though lb ftrongly tafted, apart', yet the Rofin made of them, being 
well wafhed, hath a very mild Tafie, 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 oiTafl 5 but alfo for the deftroying of one Species^ and the 
introducing of another. 

6. §. THESE things being premifed j conceive. That as an UnauouS’ 
Tali dependeth upon Oyl 5 fo a Fapid either on Water, or Earth : or 
upon fuch an intimate Mixture of other Principles, as renders them iii- 
diflbluble by the Saliva, and fo, in a manner, untaftable. 

7. §. That a Pungent, is made either by an or an Acid 
Iharpned or whetted 5 that is, cleared from the foyl of other Pr;>?d- 

pies j as in the spirit of Sal Arontoniac or of Sulphur. And fo in thofo 
Plants which have a Pungent Taji'^ whofe Jujces or Tin&ures, although 
theyconfift of diVers Prwc/f/e/, yet all fo loofely mixed, that being 
diflblved by the ^liva, the Saline are hereupon left naked. Where, 
fore biting Plants, qua biting, are Nitrous Plants. So that the Jufce 
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 5 where the 
Ground, not being expofed to the Sun, but the Aer only, like thofe 
Rooms in Houfes,wh\ch 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-Veffels 5 whereby fewer parts of the nitroaereal Sap are 
carryed off into the Trunh. For the fame Cauje, it is no wonder, 
that many Aquaticks are Biting 5 Water being, though it felf cold, yet 
the Menftrmm by which all Salts are imbibed moft eafily, and in laxer 
ftate 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 Alkafy, and foyled 
with Earth. Cold, by an Acid drowned in Water, and foyled with 

9. §. In all thefe, the Salts are predominant 5 In Heat the Ojl or 
Sulphur. The particles whereof being Spherick^^^wd bored with holes^ 
thofe of Salt flick in them, as the Spokes do in the Hub of a Wheel, or 
as the ^ills in the%» 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 flick in them, tear in pieces all kinds 
of Bodies : fo here, being agitated by the Circulation of the 5 W, they 
make a kind of hurry or combuflion 5 and fo, according to the degree 
and flrength of x.\\C\r Motion, tear in pieces fewer or more of tne /z- 
bers of Tongue'^ and in a greater quantity, would raife a sUJter 
upon it ^ the common Ejfkcl ol Fire,or any flrong Epifpaflick ^ So that 
a Hot Tali, is produced by Sulphur toothed or ‘ armed with Salts. 
Wherefore all StiUatitious Of Is are Hof^ being flrongly impregnated 
or armed with the Effential 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 
Lknous, that is, have a good quantity of LympheduSs, 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-Radiflo, Onion, Irk, Rape-Crowfoot, &c. being corked up m a 
bottle with tFater, and fet in a Cellar or other cool place 5 they do all 
of them turn in a few days: The fame Fermentation, at once 

fullying. 
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fullying 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 Soxver. Hence'alfo, fome Plauts^ whofe Roots are neither 
Hot^ nor of any ftrong Ta/ie, as thofe of IVlld Anemone 5 yet their 
Reaves and flowers are plainly CaufticJ^ : So that it feems, that as their 
‘juyces rife up into the Trunk or Stalk^-AnA are therein further fermented, 
the Sulphurous Parts thereof, are at the lame time relaxed from the 
other Principles^ and acuated with an Jereal Salt. 

10. 5^. A Stupifacient Taft (as the Imprejjion 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 Cauftick- 
For as there the mortification fucceeds the burning pain, fo here, the 
Stupifa&ion^ neither comes before, nor with the Heat^ but follows it. 

11. §. Sweetnefs is produced, fometimes by an Alkaly , fmoothed 
either by a Sulphur^ as in Lime-Water 5 or by both a Spirit and a Sul¬ 
phur^ as in the Stillatitious Oyls of Animals. * But moft commonly, by 
a fmoothed Acid 5 as in Malt^ Sugar^ Hony. Hence a Sweet Tajie, is 
generally founded in a Sower j So Sower apples, by mellowing, and 
harfh Pears^ by baking become fweet 5 the spirit and Sulphur being 
hereby at once feparated from the oxhtx 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 lower Codlin, while they 
hang on the Tree, and even of a Crab-Tree, are neither AUringent, nor 
fower, but fenfibly fweet. And fo commonly, wherever the (aid Prin¬ 
ciples area little exalted by a loft Fermentation as in the ^uyee of the 
Stulk oi^ Maze or Indian Wheat, which is a fweet as Sugar 3 and in the 
green Stalky of all forts of Corn and Grafs, in feveral degrees. So like- 
wife Tulips and Ibme other Roots, being taken up, in open weather, 
fometime before they fpreut 3 if tafted, are as fweet as Liquirijlo or Su¬ 
gar‘-j and at no other time : not only Jm/r, but many Roots, Seeds, 
and other Parts, upon their firftor early Germination, acquiring a cu¬ 
rious Mellcwnefs, wherein, all their Principles are refolved, and their 
moft Spirituous Parts exalted and Ipread over the Acid. Wherefore 
allb moft Roots, which are not meerly long, but grow deep in the 
ground, have at leaft fome of their “juyees of a fweet Taji 3 as Liquirijts, 
Eryngo,Hounds-Tongue, Garden-Parjhep, Black, Henbeane, Deadly Night- 

' fjade, &c. Even the juyee of Hofe Radip, which bleeds at the Lym- 
pheduils, is of a fweet Tafle. And of the fame kindred thole which 
grow the deepeft, are the fweeteft 3 as a Parfnep is fweeter than a Car- 
'Toot, elpecially if you taft the bleeding Sap 3 and the Root of Common 

7 rey^j//tafteth Ibmewhat like but is not near fo fweet. 
.For all deep Roots, are fed with a Ids Nitrous Ahment: and being re¬ 
moter from the Aer, their juyees pafs under much more loft and mode¬ 
rate Fermentations. 

' 12. Bitterpefs is produced by a Sulphur well impregnatcd,eithcr 
Alkaline, or tsu Acid Salt, but allb lhackled with Earth. And 

'therefore xhtBitterefl Plants, commonly yield the greateft quantity of 
« Lixivial Salt. So alfo many Stillatitious Oyls digefted with any Itrong 

A7<7, will acquire a Bitter Tajie. Wherefore this is often founded 
either in a Hot Tajie, ora 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 Mdk. So likewife thofe Plants, which bear a 

Bitter 
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Bitter Stalk. •> have not hwt Hot Roots^ as in Tarroiv, Prmrofe, 
Wormwood^ Rue, Carduus benedi&us &c. is manifeft. So the Coats of 
the Seeds of Pio/a Lf^/saria are of a hot and bitwg Tajibut the Seeds 

themfelves, in which the Salts., though copious, yet are alfo iramerfed 
in a greater quantity of 0;/, are Bitter. And that the Earthy Parts do 
alfo contribute fomething more to this,than to moft of the foremention- 
ec\ Tads is argued from its being more Fixed, that is,the Body in which 
it relides, is either more Fixed, or elfe flyeth not away in that fame 
ftate of conjunftion, by which it maketh a Bitter Tajie. For whereas 
Hot, Bitifig, and divers other Plants lofe the ftrength of their Tajie, 

by drying 5 moft of thole which are Bitter, do hereby increafe it. And 
although the ExtraB of Dandelion and fome other Roots, which are 
very Bitter, hathfcarce any yet generally, they are Bitter Plants, 

which are beft for the making of ExtraCls. 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- -Aftringency, is made, partly, by the further increafe and 
more intimate union of the Earth. And therefore this is feated ftill in 
a more Fixed Conspojition, 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. AJiringencj 

being the Womb or Bud of a Sower. For all or moft AJiringent Roots 

bear a Tower Leaf, or a Tower Fruit 3 as thole of all Dock^s and Sorrels, 
BlackJThorn, Dog-Rofe, and others. Wherefore alfo, jjlringency is 
often found in conjudion with Bitter, Sweet, or Sower 3 but Tcarce 

ever with Pungent, or Hot. , 1 • n 1 
14. An Aromatich, Taji, Teems to be produced, chiefly, by a 

fbirituoHs, acid, and mlutile Sulphur 3 as in Ambar-griefe, Cardamon- 
Seeds many Stillatitions Oyls &c. A Naufeous, by a Sulphur leTs Spin- 

tuos and Volatile, and more Alkaline 3 as in the Root of Dog-Jiones,Sheep- 

fcabious, the young and green Leaves of Coriander, or the Seeds ofLu- 

mine. The Spirit, as it enters the Nerves,carrfmg the Alkaline Sulphur 

along with it 3 as when a City is betrayed by one of its Inhabitants to 

an Enemy. _ 1 • j 
25. 5I. An intermittent Tajie, as in Arum, Teems to have its depen- 

dance upon a fimple and very pure Nitre, which by its fubtilty enters 
into the very Concaves of the Nervous Fibers of the Tongue : and lo 
being lodged there, is little affefted or ftirred, by the Motion of the 
Blood'-, but only when the Tongue it Telf is moved, at which time it 

cauTeth a kind of pricking Tajie. , - j 1 u \ V 
16 f A Tremulous Talie, as \n Pyrethrum^ dependeth probably, 

upon an Aereal Sulphurwhich being agitated by the BW in us Cir¬ 
culation, the Jl’ringy Motion or Vibration of the Aereal Parts produce 

A Taji is Lingual, Guttural, Sic. according to the groTne-Ts 
or finenefs or other difference of the Membranes into which the tajiable 

parts are admitted. For Tafis are made not meerly by the outward 
Contadi, but thelngrefso^ the tajiable parts. _ Now the outer 0^/77 of 
thcToneue, which is commonly obTerved to pill off in boyling, like the 
Cuticula in other Parts, hath either no Tenre,or much leTs than that which 
lies under it 3 and is therefore, but a Seive or Strainer to the taltable 

tarts So that beingof different finenefs in the Teveral parts of the 
^ U u longue j 
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Tongue 5 it hereby comes to pafs, that according as the tajiable parts of 
any Plarrt are more or lefs penetrant, fubtle, or diflToIuble, they are 
admitted into one part of the Tongue, and not another. And in the 
Throat, the outer Skjn it felf, {eems to be the immediate Senforj/ 5 and 
fo, to be evidently afFefted with the Jujees of fome Plants, from which 
the Tongue receiveth little or no (enfible Iwprejjion. 

18. When the Tafi \s Permanent and Fixed in fomeone Part 5 
it is align, either that the Gufiable farts are lefs diflbluble 5 or more 
fubtle, fo as to enter the Concaves of the Fibers 5 and that there is an 
admixture of an Aereal Salt, or a like Sulphur 5 fome of the parts where¬ 
of, beingcrooked, hang like Hooks on the Fibers of the Tongue. For 
the reception of fuch a is not to be looked upon as a wound 
made with a Lancet, and fo the Lancet taken away 5 but with the Lan^ 

cet flicking in the wound^ until in time, ’tis carryed off by the C/r- 
culationoi the Bloodwhich like the Stream of a River in a Flood 

carries all before it, but thofe things laft, which ftick in the Mud. ’ 
19. But when the Taji, though Permanent, yet is Difujive or 

Tranfitivej it feems probable, that as there is a left admixture of Aer^ 

fo a greater fubtlety of thtTaJiable Parts, whereby they are conveyed, 
through the Nervous Fibers, from one Part to another. 

CHAP. V. 

Of the Judgment which may be ??iade of the VIRTV ES 
. of Plants, from their Tafts. 

S by duly obferving the Tafts of Plants, we may be 
direded to underftand their Caufes. So alfo the 
Vfe and Virtues of thole Plants or Parts of Plants 

in which they refide. For the proof whereof^ an 
Injiance might be fetched from every particular 
difference of Tall before let down. But it may be 
enough, to give thefe which follow, 

2. §. And firft, we may make no ill guels ex 
Analogia, or where we find the fame Tail, that there the fame Virtue 

in fome kind, and in fome degree, may refide. So Jalap, Mercury, 

and Daijy, have all of them that exafperating Taft in the Throat be¬ 
fore delcribed , and they are all three more or left Cathartick. Where¬ 
fore, we may believe, that other Plants which make the like Im- 

prejjicn on the Throat, and there are many others which do, that 
they are in fome degree alike Cathartick. Thofe Plants which 
are reckoned amongft the chiefeft Cephalicks, caufe rather a du¬ 
rable, than a vehement Heat upon the Tongue, as Pyrethrum, Eu-‘ 

phorbium, Black^Hellebore, Sec. It foemeth therefore reafonable to 
rank with thefe, any other Plant, though not ufed, which produceth 
the like durable Heat. The yoijng Roots of Tarrew, or Millefolium, 

have 

\ 



Left. VI. of Tafis. 

have the fame Tash^ as^ the Root of Contrayervci: land may therefore be 
ufed for the fame purpofe, with a probability of the like fuccefi 5 if 
not a better- becaufe they may be gotten freOier. But by drying the 
Root, the 7afi and F/rfue, which lie in its exhalible parts, are much 
loft. The Seeds of the leffer Cardamom, and of Zedoary Root, if (bund, 
have both a fmatch of the "taji of Camphire. They may therefore all, 
fo far, reach the fame Ca(e. 

3. 5J. Again, as we may make no ill conjecture from the famenefs of 
Tafte in Plants of (everal tribes(b from the diverlity of tafte’m thole 
of the fame. So the Flowers of all the Docks are evidently Ajiringent, 
and not Sower , except thofe of the Rha-ponticl^, which are extream 
(bwer, even in the 5th degree. Which is no mean Signature of fbme 
more than ordinary Virtue in it, belides what it hath in common with 
the reft of the tribe. The Flowers of Fancy have a kind of fulfome 
tafl, plainly different from that of Violets : and in fome Hypochondri¬ 

acal Cafes may be more ufeful. 
4. It like wile importeth much, to oblerve the difference of tafle 

in the feveral Parts of the fame Plant. So the Barque of Sajajros is three 
times as ftrong, as the Wood: and the like may be oblerved 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 tajie is fbme- 
times ftronger 5 fo, much more grateful, in one Part than in another * 
as in the Flowers or Te/Iow Attire in the Heads of Carduus Benedi&us , 
which being infuled in Spirit of Wine, or other convenient Liquor, 

make a pleafant Cordial. Nature having laped up the Virtue in the 
Leavs, as in a brown Paper‘s but in the Flowers, as in Leaf-Gold. 

^ 5. Asalfb, how far the of any Plant may alter, either in 
preferving, or preparing it. So the Root of Arum, when taken freffi 
out of the ground, is notably Pungent : but being throughly dryed, 
and efpecially kept for fome time, hath no more Tafle, and therefore 
in all likelyhood, 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 Stillatitious Oyls of many Plants, are ftronger than the 
Leavs or other Parts from whence they are drawn : but Ibme there 
are, which are weaker 5 as is that of Euphorbium, in which the Heat is 
neither pertinaceous, as in the Gum it lelf, nor fo great. 

6. 5^. We may make, moreover, a jugdment from the Nature of 
the tafl. So thole Roots which are Bitter, and not Hot, as of Cichory, 
and the reft of the Intybous'^xnd, may be accounted Nitro-Sulphureosts 5 
and lb, to be Abflerfwe without any Heating ^ality. The Marum 

Auflriacum, which is extream Pungent, as well as Aromatic!^, 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 Throat', we may gather, That it is a better 
Purge to all the other Glandulous Parts, than moft other Catharticks. 
Which is alfo one reafon of 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 affcCted with it. A ftrong Infn- 
(ion of white SarzapariUa in Water,bot\td up , and kept in a CeJ/ar for 

"the fpace of two months, becomes extream fower, far beyond any 
thing obferved in the Tads of the Juyces and hfufiom 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 Tajie, either by firailitude of 
parts,for the carrying off of zr\y preternatural Acid 3 or by contrariety, 
for the curbing of an exorbitant Salt. The Barque of the Boot of 
common Wormwood^vj\{\ch. imprefleth apertinaceous and diffufive 
which defcendeth from the Tongue into the Gulet^ as is before defcri- 
Jbed 5 may be juftly ranked with the mofl: excellent Stomachicks 5 and 
upon tryal, I find it one of the beft: befides, that it is neither unplea- 
fant, nor affefteth 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 3 That the Spe- 

cifickVirtue Medicines., which fome Phyftcians y>o^\tvfdy deny, and 
moft difpute 3 from fome of the fdrementioned Differences of Tajle, as 
well as for other reafbns, may leem, at leaft, to be probable. For 
why Ihould not a Medicine make an Imprejfwn upon one Part, and not 
upon another, within the Body, as well as we find it doth within the 
Mouth .<? efpecially, fince the Parts of the Mouth, are of a lefs different 
Nature, than fome of the 

An Appendix, 

Of the ODOVRS of Plants. 
/ 

H E Senfes of Tafting and Smelling being (b nearly 
ally’d 3 many things already explained concerning 
the Diierfiies and Caufes of Tafis in Plants, may 
eafily be transferr’d to thofe of their Odours. I 
(hall now therefore only remarque fome particulars, 
not commonly taken notice of hitherto, and leave 
them as a Specimen to be Improved by other Hands. 

5^. 2. The Root of Rape-Crowfoot being cut, and held to the Nofe, 

when it is newly taken out of the Ground, j(melleth alraoft like 
Spirit of Sal Armoniac, or frelh Scurvygrafs Juyce. And hath the pro¬ 
perty of making the Eyes to water, as Onions do, Horfe-Radijh Root 

is not fb Pungent to tht Nofe,bnt gets pretty much into the Eyes. But 
that of Dragon, doth neither affeft the Eyes, nor the Nofe. 

3. §. The Succulent Roots of Dogflones, and moft 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 fmellcth like another. 

4. 5^. The Root of Patience digefted with Water, in a warm Room, 
for the fpace of three weeks, fmels like Spirit of Harts Horn, or other 
Urinous Spirit. Of Red Doch^, almoft like Aquafortis or Spirit of Ni¬ 

tre. That o[ Dragon bottled up with Water, and fet in a Cellar,2ibout a 
Month, ftinks like theof the moft Ulcer. At the end of five 
Months, more abominably, than either to be endured or exprefied. 

5. jJ, The Leavs of Mountain Calamint, fmell like Peny Royal, 

Thofe oiUlmaria, like Walnut Pills. Of Tellow Lamium, like a Bal- 

fame. Of Sena, a good quantity being held to the Nofe, of a rank 

Smell 
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SmeS betwixt that of Sweat and Urine. Of Coriander.^ when green and 
young, (link fo balely,' that they can hardly be endur’d. Sometimes 
the Leavs have a ftronger Smell, than the Flower, as in Borage, and 
Ibmetimes the Stalks, a ftronger than the Leavs, as in Ulmaria, 

6. Rue Leavs corked up in a bottle and iet in a Cellar for about 
ten weeks, fmell Wkt Spirit of Harts Horn, or o£ 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 Infujion. 

7. 5J. Scurvygrafs Juyce kept about | of a year in bottles, with the 
green Sedement, in a warm Room^wks like Humane Excrements. And 
Scurvygrafs Wine, made only of the "jnyce, fmells like fome Iffues. 

8. The. Flowers oiTarrow, (mell not much unlike to thole of 
Southernwood. And the Flowers of Crowfoot almoft like thofe of Scur~ 
vygrafs. Some Flowers are of a weaker Smell in the Bud, as thole of 
Mallow. But many have a ftronger, than when they are blown open 3 
as thole of Lavender, Rojemary, &c. ‘ 

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 anunplea- 
(ant Smell. Common Mallow Flowers dryed and bottled up for Ibme 
time, acquire, though not a ftrong, yet very noylbm Smell. 

10. The Purple Pouch of Dragon which covers the Seed^ being 
broken, Imells juft like a Lobfier. But permitted to lie in a warm Room 

for fomc days, fmells exaftly like Carrion 3 and fcents the Room with 
the lame Smell. 

11. §. Some Seeds as thole ofCumine, Daucus, being powdered 
and laped up only in Papers, do notwithftanding retein their Smell. 

But many others, as of Sweet Fenil, in a Ihort time, lole it. Some 
Seeds, when they firft begin to fprout, become Odorous, which were 
not fo before 3 as the Garden Bean. 

\ 

✓ 
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Tabula-, qua perfpku^ videre eft, quot Triplicati Sapores, 
€X folummodo decern Simplicihis numerantur. 

Am.du.ac. 
am.du.fa. am.acfa. 
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.ar. 
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.ar. am.fr.af. am.ar.af. am.ma.af 
am.du.pu. am.ac pu. am.fa.pu. am.ca.pu. am.fr.pu. ana.ar.pu. am.ma.pu. 

(am.af.pu. 
Du.ac.(a. 
du.ac.ca. du.fa.ca. 
du.ac.fr. du.fa.fr. du.ca.fr. 

DULCIS 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.ft.af. du.ca.aC du.fr.af du.ar.af. du.ma.ft. 
du.ac.pu. du.fa.pu. du.ca.pu. du.fr.pu. du.ar.pu. du.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.falaft. aci.calaft. aci.fri.aft. aci.ar.aft. ac.nia.aft. 
ac.fal.pu. aci.ca.pun. aci.fr.pun. aci.ar.pun. ac.ma.pu. ac.an;.pu. 

Sal.cal.fri. 
(al.cal.aro. fal. fri. aro. 

S A L S U S fal.cal.mal. (al.fri.mal. (al.aro.tnal. 
fal.cal.aft. fal. fri. aft. fal.aro.aft. fal.ma.aft 
fal.cal.pun. fal.fri.pun. fal.aro.pun. lal.ma.pu. fal.aft.pun; 

Cal. fri. aro. 
G A LID U S cal.fri.mal. cal.aro.mal. 

cal.fri.aft. eal.aro.aft. cal.raal.aft. 
cal.fri.pun. cal.aro.pun. cal.mal.pun. cal.aft.pun. 

Fri.aro.mal. 
FR.IGIDUS frig.aro.aft. fri.mal.aft. 

fri.aro.pun. fri.mal.pun. fri.aft.pun. 

AEIOMATICUS 
Aro.mal.aft. 
aro.mal.pun. aro. aft. pun. 

MALIGNUS' 

ASTRINGENS 

PUN GENS 
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SAPORES, 
ratione 

Tabula, qua Genericas omnes Salarum differentm 
comprenhedit. 

^Simplicesj 
qui funt 

'’Species. 

Suntenim 
alii 

^Senfttionis 
ipfius, diftin- 
guuntur per 

Amarus?! 
Dulcis 3j 
Acidus ? I 
Salfus y 
Calidus 71 
Frigidus y 
Aromaticus ? | 
Malignus 3 j 
^qualis 7 , 
Trcmulus y 

Mollis 
I UrK^uofus 
r Penetrans 

DurusSS'upifaciens 
C^itringcnsCContinuus 

PuDgens *7 
r Acerbus c^n^ermittensf 

I \Aufterus 
Compofiti, ^Nomina* jAcris 

^qui funt Nti 5 fcil. \Muriaticus 
*Lixivus 
Nitrofus 

Inominatl quamplurimijUt Amaro-dulcis, 
tGradus. Ita r3®ad i""” 
cnimfunt -4 vel ^agradu4 

Cintenfi ^ ad lo""^ 
Durationis, CBreves ^ fOuartarius 

funt S ! I Binarius 
^Diuturni ' Trinarius 

inrinin I 

Motus, 
funt 

Celeres*^ fPrincipio p g 
Augment© 

•in? Statu AS* 
'Declinati- 
.one. Tardi 

^Principio j Minutarius 

i Minuto-quartarius, IBi-minutarius 
Bino-quartarius, See, 

^Triminutarius 

Augmen-f Quartarius, &c, 
to 7 Bi-minutarius 

Statu. 

rFixi 

Subjedi, 
funt 

'"Labiales 
Linguales 
qui ad cApicem 
Linguae<Verticem Declina- 

cRadicem '■tione 
Palatales, pcrcipiuntur 
Gutturales, 
Oefophagei. 

f f Quartarius, &e. 
2 Quadrinarius. 

, ^Mobiles 
'Diffufivi. 

Quartarius, 8cc. 
Quadrino-quartarius, 8cc^ 
Quinarius 
Senarius, &c. 

^ Vicenarius. 

Viceno-quinarius 
Tricenarius 
Triceno- quinarius 
Quadragenarius, 

Tranfitivi 
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EXPERIMENTS 
V "I * 

N I N 

t) N S O R 
U P O N T H E 

T 

Solution of Salts 
I N 

W A T E R. 
Read before the R(yal’Society^ Jamaty^ 18. 167-. 

CHAP. L 

In which is fbewec/, the Compkat or Vtmoft Impregnation 
cfWATER with feveral kinds of Salt, both together^ 
and apart, 

N difcourle upon a Le&ure jfortnerly read, concerning 
the Lixivial Salts oiPlant15 It was mentioned, as a 
thing afiferted by fome 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 Ibme 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. _ • 
} As next, With what difference of quantity this Snperim- 

preegnation would be made, upon the Solution of different Salts } 
3. §. Thirdly^ Whether the of a fmaller quantity of feve- 

ral SaltSy doth confift with the non-increafe of the bulk of the IVater } 
Becaufe this alfo is affirmed by fome. 

4. 5^. 
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4. 5^. Fourthly^ What quantity of the feveral kinds of Salt, may 
be diffolved feverally, in the fame quantity of^^^^er > 

5. Fifthly, Whether by diflblving a ^^/nn there be any 
Space gained, or not > Thy is, whether the Bt/lk, of the- Water be 
greater, before the Salt lyiifg in it-be fully difTolved, than it is after- ’ 
wards? Or if aCubick Fch'ofSalt be diflblved in nine Qhbick^ Itrches 

of Water j Whether the Water will then fill a Vcffel of ten Lubick^Inches 

content^ 

6. §. Sixthly, Whether the Space be equally gained, by an equal 
encreafe of the fame Salt ^ > 

7. §. Seventhly, Whether upon the Solution of ieveral kinds of 
Salts, be gained fo many (everal quantities of Space} That is, if the 
Solution of common Salt gains, fuppofe, an /wc/j,'whether the Solution of 
Salt Arntoniack gains as much, or more, or lefs ? and (b for other Salts, 

8. §. Eighthly, What that jufi: fpace may be, which any Salt gaineth 
with refped to its own Bulk, or that of the Water .<? 

9. And fird, for the Superin/pregnation of Water j I put into 
a bottle of fair Water j adding thereto, firft half an Ounce of M- 
tre^ and afterwards more, as the lt"^i#e)^vvould diffolve it 5 and (that 
I might be fure the Impregnation was mil ) fbme portion above what ■ 
the Water would bear. Then having (eparated this remaining portion 5 
I put to this Solution of Nitre, two Drachms of Sal Armoniac 5 which 
wholly and eafily diflblved in the (aid Solution 5 though it would not 
bear a grain more of Nitre. 1 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 perfeftly diffolved in the (aid Solution, without 
any precipitation of the Nitre. 

10. 5J. In the making of this Experiment, two things, to render it 
infallacious, are to be noted. That the faid Salts were not diflblved 
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 oft he Salts. 
11. 5^. Having made the Experiment upon two Saltsl^ proceeded to 

repeat it upon three. And firft I diCTolved as much common Salt in' 
o(Water, as that quantity would bear. Then having (eparated 

the fubfiding portion , I put to the Solution, no le(s than five Drachms 
of Nitre, which by a continued Agitation, was wholly diflblved there¬ 
in, neither the Nitre nor the common being in the lead: precipitated,^ 
Then adding a Scruple more, it would not diflolve, but fubfided- This 
fecond fufiding portion, I again (eparated ^ and then put to this Super¬ 

impregnation, near 5) of Sal Armoniac, which Vt^as al(b diflolved as the 
former. And if as many more Salts had been added, tis probable that 
the (ame Water would have born (bme quantity of them all, 

12. From this Experiment, it is a Conclufion deraonftrated. 
That not only the vifible but the very Atomes of every Salt, 

at lead thole Particles which are ultimately dilTolved 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 Water, 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 anothesr 
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another of ISlitre : 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 5 then their refped to the Tores of the Water muft be the 
fame, how different fb 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 Infupons 5 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 Extra&ion, or caufing 
a Precipitation one of an other. 

14. The Second Enquiry is, With what difference this Superim¬ 
pregnation of PVater 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 fSrachms of com¬ 
mon Salt^ may be fuperimpregn^ed with as much Nitre. Yet neither 
a ftrong Solution ( as of five Drachms) of common -S'^?/^,will bear above 
two Scruples o^Sal Armoniac : nor will a ftrong Solution of five 
Drachms) oiSal 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 
Glafs. 

15. 5^. Whence, notwithftanding the former Experiment, yet are 
we admonifhed, not to infufe all manner of Ingredients in any propor¬ 
tion. Becaufe though fome do not, yet others will precipitate one 
another. 

16. The T/j/W Enquiry was this, Whether the Solution of a 
fmaller quantity of feveral Salts^ doth confift with the non-increafe of 
the S^/^ofthe Water For this I took a Bolthead with a (lender Neck,y 

conteining about a pint and a quarter of Water:, and diffolved therein 
about of Nitre. And marking the place to which the Water 

afcended in the Necl{^oIthe Bolthead: I then diffolved in the fame Wa¬ 

ter zhoMt 2lY)xolSal Gemm£ : which little quantity railed the 
above half an Inch higher then it was before. The like I ob- 

ferved in the addition of Ntre to a Solution of Sal Armoniac. So that 
to fuppofe the variation of the doth prevent the increafeofthe5;^/4 
of the Watery is a manifeft Error. 

17. From the fame Experiment it alfb appears. That the afcent 
of the Water upon a Superimpregnationy is the fame, by whatfbever Salt 
the firft Impregnation be made. For inftance. Let a Solution of Nitre 

xh^Neck^oI tht Bolt heady fuppofe, to 10 Inches, then add 
i an Ounce more of Nitrcy fb as to raife the Watery fuppofe, 12 Inches 
or more, or lefs, according to the Bore of the Necl{. In like manner, 
let a Solution olSal Armoniac reach to ten Inches: then add again half 
an Ounce o£Nitre j and it will reach juft 12 Inches, or more or lefs, 
as before. 

18. The Enquiry is. What quantity of the feveral kinds 
of Salty may be diffolved feverally in the fame quantity of Water : 

that is to fay, by agitation alone, without thehelpWfire, 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 lame quantity of W'ater th^it is, two Ounces will dif 
folve above two Ounces of Salt Tartar. I fay above, for how much 
more, want of a greater quantity of Salt which I could confide in, 
made me that I could not finifh the Experiment. 

20. The fame quantity, fc. two Ounces of diffolveth an 
Oi^ce 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 JSlitre, Five Drachms two Scruples and an half 
25. §. O^Sal Armoniac^ five Drachms and two Scruples. 
24. p. 0£ Aiunf, not above two Drachms and a Scruple. 
35. jJ. And of Boraxy not above a Drachm and half a Scruple. 
26. §. Ofthefenote, 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 ^dhTolved in Water than of Common 
Salt, 

27. 5^. Again, as the great Solubility of fome, fb the lefs Solubility 

of other Salts h alfb obfervable, as of Alutn, 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 3 and of Sugar, twen¬ 
ty times as much. 

a8. §. From this Experiment we arelikewife cautioned, not only 
in the Infujton of feveral Ingredients together, but of any one fingly 5 
that fuch a proportion thereof to the Menflruuum, be not exceeded. 
For all that is over and above what the Mtnjirnum will bear,is either not 
extradfed, or will be precipitated. As is evident not only in the Diffo- 

hition of the Salts above named, but in the Infufion oi Plants themfelves: 
as, for inftance^ of Senna-., two Drachms whereof will impregnate 
four OmcQSof Water as ftrongly,asif twice the quantity were infufcd^ 
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 3 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 Refinous Gums, as Mafiick, Tolu, 

Tacchamahacca, and fome others will do. For if two Drachms, fup- 
pofe ofthefe Cryfials, .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. 

X X 2 CHAR 



CHAP. 11. ' 

In which is fhewec/, that hy the Solution of Salts in Wa¬ 
ter, fome certabi [pace, more or lefs, is gained. That 

the fpace is clijjere?it according to the Nature of the Salt. 
And what the juft fpace is, which is gained. 

IE Fifth Enquiry is, Whether by diflfolving of 
a Salt in Water, there be any fpace gained, or 
not. That is,whether the J5«/4 of the Water be 
greater before the Salt lyingTn it be fully diflbl- 
ved, than afterwards. Fbr tryal whereof, I 
took a Bolt^headmthdi flender Nec^y holding 
fomewhat more than a pint 5 and filling it up to 
a certain place in the Neck j I then put in an 
Ounce or two of Salt. And obferving the hight 

of the Water, both before it was dilTolved, and afterwards 5 It plainly 
appeared, that there was fome, and that a confiderable fpace, gained 
by the Difolution , the Water thereby finking leveral Inches below 
the place, where it ftood after the Salt was firft 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 Atomes of the Water themfelves, there 
are certain Fores, either abfolutely void, or at leaft filled up with ano¬ 
ther more fubtile body which is eafily excluded by the particles of 
Salt: by poflefling the room of which the above faid fpace is gained. 

5. 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 firft was this. Two half 
Ounces of Salt Armomac,h€mg fucceffively diflblved in the fame Water 5 
both of them raifed up the Water in the Neckol tho Bolt-head, equally, 
the firft 3 Inches I, and fo the fecond. 

5. §. The other was this. Four half Ounces of N//re,being fuC’- 
ceffively diflblved in the fame Water, they all of them railed up the 
Water in the Neck of the Bolt-head, equally ^ the firft a little above 
two Inches, and the 2^, and4th^ juft as much. 

6. §. The Seventh Enquiry is. Whether upon the Diftolution of 
foveraf kinds of Salts, be gained fo many feveral quantities of fpace. 
For this I made tryal upon Eleven leveral Salts, fc. Salt of Tartar, 
Common Salt, Sal Gemmeus, Roman Vitriol, Nitre, White Vitriol, Green 
Vitriol, Alum, Borax, Loaf-Sugar, and Sal Armoniac , of all which, I 
diflblved an equal quantity fc. two Ounces, in an equal quantity of 
Water, feverally , that is, taking frelh Water for every Solution. The 
fuccels was, That the Sal Armoniac railed the Water 15 Inches. The 
Loaf-Sugar, 13 Inches and i^hs. Xhe Borax, a Foot. The Alum 11 
Inches, and Green Vitriol, 9 Inches and White Vitriol, 9 
Tnches and i* Nitre, 8 Inches, and Roman Vitriol, 7 Inches 

and 

J 



Lea. VII. Salts in Water. 30 

and Sal 6 Inches, and Common Salt^ 6 Inches and 
|chs. Salt of Tartar., not above 4 Inches and All which differen¬ 
ces are plain, and moft of them very remarquable; Two Ounces of Sal 

Armoniac raifing the Water near four times as high, as the fame quan¬ 
tity of Salt of Tartar, 

7. 5^. From this and the fourth Experiment, compared, it alfb ap¬ 
pears, That the feveral fpaces gained by the feveral though fbme- 
times they do, yet do not always anfwer to the Solubility of the faid 
Salts. As to give fome Inftances 5 Loaf-Sugar is the moft diflbluble of 
any other SAt 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 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. §. Note alfb, that by the fame Experiment, as well as by the 
Tafle and other Circumftances, it is plain. That Sal Gemm£ is nothing 
elfe but Common Salt, coagulated or CryflallizA under Ground. 

9. Again, as the Fifth Experiment fheweth. That there are 
Vacuities in Water : fb doth this Laft, that thole Vacuities, are of differ- 

kinds. Becaufe, otherwife, it fhould leem. That the Bull^ of the 
JVaier would increafe,more or lefs,according to the Solubilitie of every 
Salt, and not be alternately differenced as it is, Some Salts, more 
diffoluble, increafing the of the 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 5 becaufe then 
every which is more diffoluble, would (quantity for quantity J 
take up lefs room in the Water: which is contrary to the Experiment. 

10. 5I. From the fame Experiment, howfbever paradoxical it may 
feem, yet is it alfb manifeft, That although Water be a Fluid, yet the 
Particles thereof are hard and 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 Water. For let 
the Figures of the Salts he never fo various, yet if the Particles of 
Water were themfelves fluid or Inconjijient and Alterable, they would 
always fo conforme to thofe Figures,as to fill up all Vacuities 5 1 and fo 
upon the Solution of feveral Salts, if of equal quantity, the Water 

would ftill retein an equal Bulk; As fuppofe an Ounce of Iron were 
drawn into Wyer, another beaten into Plates, a third made into Hooks, 

a fourth into Needles, a fifth into Nails 5 every one of thefe five Oun¬ 
ces, being put feverally into Water will encreafe its Bulk^ equally. I 
conclude therefore, That the Atomes of Water are hard and unalter¬ 

able. 
11. 5J. The Eighth Enquiry was this. What that juft fpace 

might be, which any Salt gaineth upon Dijjolutiou, with refpetft to its 
own Bulk, or the Bulk of the Water ? For the making of this Experi¬ 
ment, Water will not ferve, nor yet Spirit of Wine j becaufe they both 
of themdiffolve more or lefs of thofe 5^//^ which are put into them 3 
whereby the obfervation of the true Bulk of the Salt, and confequently 
of the juft fpace it gaineth by Diplution is loft. I took therefore Oyl 
of Turpentine, and pouring it into a Bolt-head, marked the place of 
its afeent 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 5 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 Repeating it again with two Ounces of Alum, the alcent of 
the Oyl was 15 Inches and And making it once more with Sal 
Armoniac^ the 0/ afcended to 15 Inches: the faid (everal afcents of the 
Oy being the true fpaces which the Four abovefaid Salts take. From 
which, the fpace which the fame Salts take up upon DiJJolution, be¬ 
ing dedufted 5 the remainder is the fpace gained by that DjJJolntion. 

And fo it appears, firft, that .W gaineth nothing 5 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. Alnm caufeth the afcent 
oftheOyto of thfe Water, to ii Inches and I*'’®: So that it 
gains about i Inch and | out of 13. Nitre caufeth the afcent of the 
Oyl, to 11 Inches and . of the Water, to 8 Inches and So that 
Nitre by Diffolution gets almoft the fpace of 3 Inches in ii. Common 
.Srf//caufeth the afcent of the O;!, to 10 Inches andl'h* 5 of the Water, 

6 Inches and So that Common Salt gains by Dijfolution 4 Inches in 
10, which is very confiderable. 

12. y. By this way the Sfecifi'ck of all kinds oS Salts may 
be eafily taken, and the difference betwixt them is fomewhat furpri- 
7hng. For it appears by the Afcent of the Oyl, that Nitre, quantity 
for quantity, is about a 22* part lighter than Common Salt. Alum 

about a 6'^ part lighter. And Salt Armoniac, almoft a 4^*' 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 Sfecifick. Gravity of Salts they are many times at leaft more or 
lefs Volatile 5 as in the four laft Salts is plain. For Common Salt which 
of all the four is themoft 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 lighteft of all the Salts above mentioned. 
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CHAP. III. 

Wherein, from the Experiments in the foregoing Chaptei^, 
is Jhewed, the Caufe of the Motion of the Mercury in 
the BAROMETER. 

^ ^ 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 moft 
Bodies into the Aer, So Lightuis/g, from the celeri¬ 
ty of the accenfion, appears to be made of a Meteor^ 

which is Nitro~Sulphureous, Sticw dependeth upon 
a Mixture of Nitrous, and other Salts 5 as is evi¬ 

dent, from the regularly and differently Figur'd Parts, which compofe 
the whole Body of a Snotvjf Cloud, before it clufters into Flal^es. And 
one feafoD, why Rain is the beft 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 thefe Salts, are not always in the lame 
tity^ Proportion, State, inthe^er; but that fometimes they are 
more copious 5 at others, lels; 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 diffoluble^ or 
according to the quantity of the Vaporous Parts in the Aer, in which ’ 
they are incorporated or diffolved. 

3. §. Thus much being granted, from the Experiments in the fore¬ 
going Chapter compared together, we may refolve our fflves about 
fome Phenomena in the Barometre. Which feems to vary, not (b much 
with the meer Weight of the Aer, which hitherto hath been fuppo- ■ 
fed: as by the different preffure it makes, in being crovpded more at 
one time, than at another. That is, according as certain Nitrous, or 
other Saline Bodies, take up leff Space in the Aer, when diffolved in the 
Watery Parts therein, than while they are undiffolved. 

4 5J. 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 falls. Whereas, if the of the Aer, were the only, or 
the chief Caufe of the afoent of the Mercury , than as it rileth 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; fometimes no left than a whole day. The 
Caufe whereof is, in that all the while the Mercury rileth in the Cylin¬ 

der^ the Aer is crowded with more and more Saline Parts, which by 
the 



ExperimenU in diffolving Led. VII. 

the Winds^ or otherwife, are carryed into it 5 and fo cauleth 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,Bs 

in Ram or Sr/orv'^ fo foon as that is done,there is fome Space gaind^ and 
fo, before any Weather falleth, the Aer is lefs crowded, and preffeth 
left upon the Mercury in the Box^ which gives way to its dcfcent in 
the Cylinder. 

5. From hence allb it is, that the Mercury rifeth higher with 
ColdWinds^ than it doth with thofe which are War/ne. Bothbecaule 
that in cold Winds there is the greateft quantity of Nitre: and that the 
coldejl Winds, are ufually the dry eft. So that the Nitre wanting 
Moyfture fully to diflblve it ^ it takes up fo much the greater fpace, and 
fo caufeth a greater prelTure in the Aer^ as hath been faid. 

6. Lajlly^ For the fame reafon it comes to paft, that the Mer¬ 

cury firft rifeth higher, and then falleth lower before Snotr, than it doth 
before Rain. Becaufe that for the produftion of Snoro, the Aer is 
crowded with a greater quantity of Nitre, or fome other like Salts 5 
which before they are diftblved, take up fo much the more (pace, 
and afterwards fb much the lefs, even before the Snorv falls: as hath 
been proved. 
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§•5* 
Gernicn,y€e Bud. 
Glyfters, fometimes beji made of E~ 

mulftons. Id. §.39. 
Globulets, fee Leavs and Flowers. 
Gold, its nature, 245.5^.31. ’ 
Gooleberry, 185. 
Grape, 185. 
Gravel, its nature, 2 5 i.§.4o. 
Gums, of three<^nds, 134.5^.15. 

H. 

HAirs, fee Leavs and Flowers. 
Hares F«rr, 247.5?.3,. 

Harts-Horn, 248.5?.8. 
Hazel Nut, fee Fruits. 
Hellebore blacky, of what Tafte, 

28o.)?.i2.8c 283.5?.3. 8cc. where 

tajied, 284.5?.4. 
Hoglice, 249.§.15. 
Horfes Hoofe, 247.5?. 5. 

1. 
JAlap, of what Tafte, 283. 6. 

284. 5?. 10. 
Infertions, in the Root, and other 

Parts, fee Root and other Parts. 

Iris Root deferibed, 60. §.14. 
irifti slate, its nature, 243.5?.4. 
Iron, fee Steel, 

L. 

LApis Calaminaris, its nature, 
243.55.9. 

Lapis Lfzuli^ 243.55.7. 

LapisTutbia?, 243.55.9. 
Lead, its nature, 244.55.1^. 
Lead Spar, 244.55.12, 
Leavs, the two firfi which come of 

every Seed, what. An. 8. 55.42, 
8cc. Their life. An. 10.55.46. 
Leavstheir ProteHions, An, 
32.§.i7.& 145.55.2. Foulds,An, 
3i.55.l4.Sc I47,§.9. Shapes and 

Meafures, An. 30.55. 17. & 150. 
55.1. Globulets, An. 34.4.7. & 
148.55.1. Hairs, An. 34. 55.4. 
149.55. 8. Spots, 148.55. 4.. 
Thorns,' 148.55, 6. 
Their Compounding Parts, An. 
29.55.7. Skin, 153. 55.1. Pa¬ 

renchyma or Pulp, 153. 55. 5. 
Fibers or Vejfels,Their Pojition In. 
the Body of the Leaf, 15 2. 19. 
In the Stalky, 154.55.9. The Lig- 
nous Vejfels, 155. §. 16. The 

Aer-Vejfels, 155.55.19. Texture 

of a Palm Leaf or Bag, 156.^.20. 
Duration .of the Leaf, 156.55.2. 
Time and manner of its Genera^ 

tion, 15 6. ^.4. 8c 174. 
Colour of the Leaf, 270. 
How by this to find out to what 

fort a Plant belongeth, 174. §, i; 
Lignous Body, fee Trunk and other 

Parts 

Lilium convallc, its nature. Id. 55. 
30. 

Limor, deferibed, 180. 
Lithofperm the Seed, its nature, 

241.55.21. 
Lixivial Salts, fee Salts. 
Lobes of the Seed, fee Seed. 
Lympha out of which the Seed is 

firSi Nourijhed, fee Seed. 
Lymphedufts their StruBure, in. 

§. 30. 
f 

■ ■ ' ---------- 

M. 

Agiftery of Corals,2sy^.^. 15 
'Of Pearls, .252.§.43. 

Mallow, its nature, 257. Query 5. 
Marine Salt of Plants, fee Salts. 
Maftick, its nature, 258. Query. 2. 
Meafmes of Leavs, 150. §.i. 
Mechanick ssfes of Timber, 137. 

Membranes 
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Membranes of the Seed^ fee Seed. 
Menftruum of the Stomachy 253. 

. ^53- 
Metals 3 Lead^ 244i ^16. Is/lercu- 

ry^ 244. ^16. Steel, 244. ^ 20. 
Antimony^ 245.^25. 7;»,245. 
^2(5. Copper. 245. ^ 28. Silver, 
245. ^ 29. Gold, 245. ^51. 

Milks ofPlaMts, Id. ^ 2 !,& 26. 

Hcvp made, An.67. § 19. 8C93. 
60. & 133.^ 12. 

Milk-Veflcls, thetrStra&ure, 112. 

.^.55- 
Millipedes, 249. 15. 
Minerals <«// forts, how eafily try- 

ed, 247. § 48. 
Mixture 3 the received Do^rme 

hereof, 222. 
Its nature explained, 225. 

229. Power and life, 231. 
Mixture of the Parts of Plants 

with feveral Menjiruums, 239, 
&c. Of Minerals. 247, &c. 
Of Animals, 247, &c. 

Motions, Of Plants, Id. ^16. 

of Roots, and other Parts ^ Jee 
Roots,- and other Parts. 

Of the Sap, fee Sap. 
Of the Aer, fee Aer. 

Mucidufts, An. 66. ^ iS. 

Mucilages, Id. ^ 21. 8c An. 210. 

§4- 
Musk, its nature, 250.^. 29. 

N. 

NAture of Bodies, how difcove- 

rable, 235 
Navel-Fz/’err, fee Seed. 
Nightfhade deadly, of what Tajl, 

284. § 9. 
Nitre, of what Taf 280. ^ 6, 
Noli me tangere, how the Seed eja¬ 

culated, 188. § 18. 
Number ofLeavs in Flowers. 165. 

5^ II. 

Number ofSeeds,igS. 

Nut Barbado, Id. § 30. 8c 205. § 
17. HazelNut, 186. 

O 

AK-Wood, defcribed. Am 
2o, 8c 21. 

Odors of PlantS) how to be okferved 
Id. 5^ 28. 
Some Injiances bow made, An.44 
^46. Imitated, 2:^'^. 

Olibanum, its nature, 258. Que- 
ry, 2. 

Oyls Jiillatitious, hoW mingled with 

Water &c. 232. § 7, 8c 237. 
Oyly Sap, how made, 132. ^6. 

P 

PArcnchyma or Cortical, Pithy, 

and Pulpy parts of a Thant, 

their predominant Principle, Id. 
§ 48* Defcribed in the Root and e- 

ther parts, fee Rootj See. 
How formed, fee Roots and 
Leavs. 

Peach, fee Fruits. 
Pear, fee Fruits 
Pearls, their magifferj, 2'y2. ^ 43. 
Philolbphy, begins and ends with 

Theology. 79. § i. 
Pimpinel, where tailed, 284.^.10. 
Pith, itsJirH&ure, 76, 7.8c 120 

^ If, 8cc. 
Plants, their Natural Htjiory how 

far cultivated, Id.^. 3. Wherein 

defedfive, ^ 2. Fit to be further 

improved, ^ 3. 8c 63. What 

to be enquired of, ^ 6. The ufe- 

fulnefs hereof 8. 

Plants, their Nature and Virtue 

how judged of, fee Virtues. 
Plants, their places of Growth, 
Id, 15. 
Propotions, ^13. 
Plants, their Parts only Two Ef- 

fentially diftinB, 47. ^14- 
Plants 3 the general firuUure of 
their Parts, 120. § 11, Sec. 
Plants, their Pincipler how to be 
obferved. Id. ^.48. 
For what purpofe, 5J. What 

Z z predo- 
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fndominant therein^ 240. § 8. Ronn, hovo made bj Art, 2^^, ^ 4^ 
Plants, hovp to find out to what Rofin in dryed Roots of Angelica-, 
florid anj one belongs, 174 

Plum, fee Fruits. 
Principles of Bodys, 229. which 

predominant in the true wood of 

a Plant. Id. ^52. 
Principles of Principles. Id. ^ 62. 

Prore^ions of the Leaf and Flow¬ 

er. See Leaf and Flower. 
Py rethrum the Root, of what "Laji, 

281. ^ — Cf 284. ^7. 

R. 

Adicle, fee Seed. 
Raifins, their sugar. Id. ^ 41. 

Rings annual in the Truni^, An. 19. 
p 6. 

Roots ^ their Original, 57. ^ i, 

shapes or Figures, ^ Sizes 58. § 

4,8^89.^41, Motions, 
^ 24. &c. 34. § 3. 55,. ^ 9.8CC. 
90. ^48 8cc. Ages, 60. ^16. & 

9* ^ 54- 
Parts, the Barque, its skjn. An. 

11, § 2. 8c An. 61. 
Parenchyma defribed. An. 11. ^ 

3. 8c 63. § 2. How form'd,2y. ^ 

34. Its Diametral rays, 64* ^ 

7* 65, 66, 67. 
Wood, Herein the Infertions, 

An. 12. 10 8c 17. § 28.8c 70! 
5^ 2. Lignous Fibers or Veffels.jo, 

5^4) S, 9. Aer Vejfels, An. 12. 
5^. 7. Sc 71. § 5^ 6, 10, 8cc. 

T^ePith,An. 13.^16. 8c An, 16. 
^ 27. (Sc An. 75, 76. ^7. 

^ Root, how it grows. An.!4, §23. 
The Sap, how in-bibed and difiri- 

buted to its feveral Parts, 82. 5^ 
15 How circulated. An. 17 
^29. 

How all the parts are fcrm'd,2'y^ 

5^ 26. And differently dtf 
pofed, 88. ^36, Jhe Co¬ 

lours of Roots, 170. 5. How 
made, 94, § 65. 

Root of Wormwood, where tafied, 
285. ^ 12. 

Id.Hl^ 
Common Rofin, its nature, 258. 

Query 2. 

S. 

SAlt aereal. Id. § 60. 
Salt Alkaline, many Plants 

in their natural ejlate, 240. ^ 9. 
Salt ammoniac, 246, § 44. 
Salt, efential of Plants, How made, 

262. i 3, 8c 265. ^ 3. See. 
0/ feveral forts. Id. § ^SJnfian- 

ced alfo in thofe of Rofemary, 

Blacky Thorn, Scurvey-Grajs , 
Wormwood, AJh, 865, ^6 
Taftahle in good Rhubarb, Id. 
jSi 41. 

Salt)^xe<5l, of what ttfe in Purgation, 
260. 

Salt Lixivial <>/Plants, how imita¬ 

ted, 233. ^ 6. of diferent na¬ 
ture, 264. ^2. 

Salt of Ajh, of what nature, 167. ^ 

22. 0/ Tartar^ Ib. Tielded in 

different quantitys by the Barque 

of Afj, Rofemary, BlackfThorn, 
Agrimony, 256. ^cry l. Gar¬ 

den and Sea Scurvy-grafs^ 256. 
Query 2. Mint di(till'd, and 

2565 Query 3, Majorane, 
OakcFarque, Liquorif?, An feeds, 

Sorrd , Garden Scurveygrafs , 

Mint, Sea Scurveygrafs, 256, 
Query 4. Majorane, Agrimony, 
Mugwort, Mint, Mallow, Rhu¬ 

barb, Sena, Jalap, Colocynthis, 
25^ Query 5. Flax, 258. Qu. 
I. Gum Arabtck,, Euphorbium^ 

Myfrh^ Opium, Aloe, Scammouy, 
Guttagamba, 258. Query 2. 

Salt Marine, its nature, 246. ^ 43. 
Salt Marine of Plants, how made by 

Nature or Art, 234. ^8. 263 $ 
12, 8cc, 266. ^16. Of feveral 

forts, infanced in thofe of Rofe¬ 

mary,S curve y grafs, Blackthorn, 
Worm woody 2 66. ^ 17 8cc. 

Salt of the dead Sea, 263, § 14. 

Saps 



The Index. 
A A 

Saps of Plants, hovp to be obferved^ 

Id. ^2\.toi6. and to 47. 
Their fever al kjnds^ ^-21. Re¬ 
ceptacles^ ^22* Motions^ ^23. 
^antitys^ 24. Conjtjience^ ^ 

25- 
Sap, hovo imbibed^ and dijlributed 

to the jeveral parts of the Root. 

An. 82. ^ 15 8cc. Its Circtda- 

tion therein^ An.i7. § 29. where^ 

and how it afcends in the Trnnk^^ 

An. 24. ^ 29. & An. 124. 
Sap and other contents of the fever al 

Parts how made^ An. 92. ^ 57 
&c. 8c 131. How a Milky Sap^ 

An.67.§ 19.8c 93* 6c 133. 
^12 &c. How a Winy, 93^62. 
8c 132.5^ 3 8cc. How oneiery 
Oyly, 132.^ 6 See. 

Scurveygrafs GaidcD^of what Taji, 

283, § 6. 
Scurvey-grafs Sea,i// Nature^ 256. 

Query 4. 
Seafons <?/Plants, Id. 5^ 14. 
Sccundine fee Seed. 
Seeds 5 their Cafe or Utersts, An. 

45. offever al manners, 186. 
Figures, An.45. 3. &c. 195. 
Namb.r, 1^8^ Motions, 188. ^ 

18 8c 199 5^ 3, bcc.Stones, 201. 
§2.8c 209. Mucilages^ 201, 
p 4. Coats or Membranes, An. 2. 

4 3- 45» § 3> See. 46 5J 10. 47. 
15 8c 201. ^ 6. 210 8ce. Aper¬ 

tures, An 2. ^ 5. 8c 200 ^ I* 
Vitellum, 20. 2. § 9. The Fcetm,or 

true Seed, its Radicle and Lobes, 

An. 2 8c 3. § 9 to 12.8c 203. 
Plume orBud,hn^ 3.^ 13 8c 206. 
skin. An. 4. ^ 16. 8c 207. § 9, 
Farenchyma, An. 4. § 18. 8c 207. 
5^ 10. Seminal Root er Veffels, 

An 5. 21, 8cc. 8c 207. ^ ii, 
8ce. Havle Fiber, An. 48. ^17. 
8c 212. 208. 15. The 

mantfer of its Vegetation, An. 6. ^ 
30, Sce.O/it/ Generation, An.48. 
^ 18 8cc. 8c 209 See. 

Shape <?/ Roots, other Parts. 
fee Koots and other parts4. 

Shells, their Nature, 248. § 9, 10, 

II. 

Skin,yee Seed and other Partf. 

Silver, its Nature, 245 ^ 29. 
Smell of green Carduus, Id. ^ 2S.0/ 

the Peliil of Arum. Ib. 
Soyl. fee Earth. , 

Sperme of Plants, fee Flavver. ' 
Spirit of Salt, 247. ^ 46. 

Spirit of Salt Armoniac, 247. ^ 

.47- 
Spirit of Peas-Cods, Id. ^30. 
Spirits urinous, how made lefs ojf- 

enjtve. Id. ^45. 
Spirit of Wine mixed with Acfaa 

fort is, what thereupon remark^-- 
ble, 242.^26, 

Stalks, fee Trunks and Branch¬ 
es. 

Steel, its nature, 244. ^ 2c. Mixed 

with double Aqua fortts, what 

thereupon remarkable, 244. 
22. 

Stillatitious Oyls, how mixed with 
water, 232. $ 7.8c 237. 

StomachickmenItruum,2 53. ^53. 
Stones 5 a Jirange one bred in the 

iidmach, 252. ^ 48. Others pro¬ 
bably bred there, 253, ^ 51. of 

the Kidneys or Bladder, of what 

nature, 251.^32. How preven- 
ted,2<yi. ^ 41. 252. ^ 42. 
Gall 8tox\e,its nature, 2 52.§ 47, 
Bezoar, 7//252. ^ 49, 
Lead-Spar, 244. ^12. 
Lapis Calaminaris, 243. ^ 9. 
Tuthi^, ibid. 
Lazuli, 244 ^ 12. 

Structure oj a Plant. 120. ^ i 
dps. 

Sugar of Raifins and FigSc Id. 5^ 
41. 

Sulphur predominant in the true 

wood of a Plant, id. ^52. 
Sun, its Influence on Plants how to 

be examined. Id. ^61. 

Tades/ 
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T. 

TAfts of Plants 5 how to he cb- 

fervcd. Id. ^29. Simple^ 

280. ^ 6. Compounded^ 281. 
Their Degree',282. Motions or 

Terms^^^^. Seat, 284. CaU' 

fesy An. 95. ^ 68 &e. & 286 

&f. 
Taft of Arum Root, 281. ^ 

Afparagus Root, 284. ^ lo. Bo¬ 

nus Henricus, 28^. ^ 10. Cala¬ 

mus Aromatic us, 283. § 6. Ce¬ 
landine little, 284.^ ID. cle¬ 

matis peregrina the Seed-Cafe, 
283. ^ 3. Colocynthis, 284. ^ 8 
Contrayerva, 283. ^ 6. Cucu- 

mer wild, the Leavs, 284.^ 4,8. 
Daijy Leavs, 284. §10. Ennla, 

283. §3,4. EHphormiHm,28^. 
§ 6. Gentian Root, a 84. § 5, 8. 
Hellebore blacky, the Root, 280. 
§ 12. 283. § 3. 284. § 4. 

283. § 6. 284. §» 10. 
Nightjhade deadlj,28j\.. § ^.Nitre 
280, ^ 6. Fimpinel, 284. 
lo. Pjrethrum the Root, 281. 

& 284* § 7^ Tamariskc 
Leavs, Id* § 29* Wormwood- 

Root, 285. § 12. Yarrow, 
283* § 6* 

Texture 0/120* § ii, 
&c. 

Thorns, An* 33* § i* 
Timber, Trunk* 
Tin, its nature, 245* §26. 

Tin mixed with Jlrong Aqua for- 

tis, what thereupon obfervable, 
245. § 27. 

Tindturc of Bawme in Water, 274* 
§ I r* In Spirit of Wine, 275* 

14- 
Tindure of Corals, a cheat. Id* 
§ 28* 

Trunks, and Branches feveral de¬ 

fer ibed as they appear to the naked 

Eye, fc, of Indian Wheat, Dan- 

delyon. Borage, Colewort, Holy- 

oak,, wildCmumer, Scorzonera, 

Burdock 5 Endive, Vine, Sumach 
103, &c* 

Trunk, skin. An* ip* ^2* & 
107* § 2 to 5. 
The Barque, An* 19* ^ 3* 
Its Parenchyma, 108* ^* 7* 

Veffels, 108* 8* top* 113* 

Ehe LympheduUs their StruCPure, 
111* ^* 30, &c* 

Mslk^Vejjels, their StruUure, 112* 
§ 35, Sec* 
Different Surface of the Barque 
how made, 129.^4* 
How united to the Wood, 129, 
§. 2, 3* How this always k^eps 
moyLi, not the Pith, An* 20. § 
7. 8c 93. § 58. Sc 124. 2. 
The Wood, An. 19. ^ 4. to 11.8c 
An. 20 8c 21. 
Its Annual Rings, An. 19. 6, 
Infertions, An. 19. §. 5, 12. to 
15. 17- Sc 128. § 8.8cc. 
True wood, 114. § lo, 8cc. 
How dilated. An. 22. 5^ 22, 23. 
And why, § 24, &c. 
Aer-Vefjels, An* 20. § 8, 9* 8c 
115*^ i6,8cc. 
How lefs in the Trunk , than in 
the Root, and whtnc formed late 
in the year 8cc* 130* § 10. 8c 
131. § 16. 
The Pith, An. 19. § 5, 18, 19, 
20.8c 119. to 122 8c 129.5^ 5. 
8cc. 
Trunk/, their different StruClure 
whence, 129. 

Shapes, whence, 135. 

Motions, whence. An. 22. § 2r. 
8c 136. 
Trunks, how fitted for Mecha- 
nick ufe, 1^7. 
Trunks, of their Bleeding, Id. 
§ 23. 8c 124. § 3,8cc. 

Trunk-Roots, An. 27, 28. 
Turncp, deferibed. An. 13: 

Valves, 
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V. 

VAlves, no Tpphere in Plants^ 
An. p. 21. ^.i6. 

Vegetables, yec Plants. 
Vegetation of the Seed, fee Seed. 

The manner of Vegetation, how 
judged of. Id. ^.55. 

VefTels of the Root and other Tarts, 
fee Root and other Parts. 

VlnViQS of Plants, how to he ohfer- 
ved and judged of. Id. ^.12,30, 
47. & p. 236. 290. 
Jmitable, 235. 

The reafon of them, how knowa-* 
hie. Id. ^.55. 

V\ti\o\s,theirnature, 246.5^.38. 
Uterus of Plants, flefiy or mem¬ 

braneous, id 6. 

w. 

Allnut, 185. 
Water,to he examined 

a' relating to Vegetation. 
Water, how mingled with Jiilla- 
titioHs or other Ojls, 237. 

Wood of the Root and other Parts, 
fee the Parts. 
Wood of Beech, An. 20i& 21. 
OfOai, Ibid. 
Its predominant Principle, Id. 
5^.52. - 

Y. 

YArrow Leavs, their Taft, 283 
^.6. 

O *• 
O . '■ 
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THE 

EXPLICATION 
O F T H E 

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. I. Igure i, a, The Fo- 

ra'men. 

F. 2, a, the Radicle lodged in the 
Body of the Iner Coat. 

F. 3, a, the Radicle, h, the Plutne 
or Bnd. 

F. 4, the Seed covered 3 c, the 

Seed open 5 e, the fame magnified. 

F. 5. a, the Corn covered ^ c,na- 

ked and a little magnified. 

F. 6. a, bj the tvpo Lobes 5 e, the 

Radicle^ c, the Radicle and Budj 

d, the Hollow in which the Bud lies, 

F. 7. z,the Seed covered^ c, na¬ 
ked 3 c, 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 tranf 
verfiy c, ^ 

F. II. The Plume or Bud a, cut 
tranfverfiy c. 

F. 12. Cut by the Length. 

F. 13. Lobe cut tranfverfiy. 

F. 14. Both the Lobes fared by the 

Lengthy to fi)ew the Seminal Root. 

F. 15. a, the convex fide of one 

Lobefbewing the Seminal Root with¬ 
out cuiing 3 c, the flat fide. 

TAB. II. F.i, 2, 8c 3. jhew the 

gradual converfion of the Lobes of 
the Seed, into Leavs. 

F. 4. a, the Radicle cut bj the 
length 5 b, tranfverfiy. 

F. 5. The white Wedges, are the 

Infertionsjthe blacky, are the Wood^ 

the prick/ are the Aer-Vejfels’, and 

the blackjjalf ovals, the LympheduSs 
in the Barque. 

F. 6. The three black Rings, are 

the terms of three years growth. 
F. 7. a, the upper parti, b, the 

lower. 

F. 8, A Turnep cut tranfverfiy, 
and part of the Rind cut off. 

F. 9. Jheweth the gradual growth 
of the Pith. 

TAB. III. F.I. The Bud cut 

tranfverjl-y and part of the Radicle 

I ^ hj! 



The Explication of the Tabled 

by the Lengthy in a Bean newly 

fprung up, 

F. 2. fjeweth the Wood as it ap¬ 

pears to the naked Eye. 

F. 3. the Cane fplit dotun. 

F. 4. the Corn newly fprouted. ' 
F. 5. A Branch of five years growth, i 

From the Circumference^ to the ut- 

moji blacky Bing, goes the Barque. 

F. 6. a, a piece oj the Stallj 3 b, 
magniped, 

F. 7. a, apiece of Oak-wood lut 

tranficrjly 3 b, the fame magnified. 

The white Lines are the lefjer and 

greater Infert'ions. The ‘Pricks, are 

the Wood. The little and great 

Holes two forts of Aer-Veffels. 

F. 8. Part of a Branch ten years 
old, with the Barque (!ripped off,and 
cut both tranfverfy * and down the 
length, to Jhew how the Barque is in- 

feried into the Wood, 

T AB. IV. F. I. Jhew ing how 

the Infertions appear, in a piece of < 
Beech-Tree fplit down,to be braced or 

w911 eh in together with the Wood. 

F. 2k to ll. fjeiW the differentpo- 
(liio'n 'arid Figure of the lignous Fi¬ 
bers. 

F. 12. a, one of the Thecce Semi- 

n'tformes in a Lily, With the ffer- 

maticL Bowcler therein, as apparent 

to the naked Eye. ■ 
F. 13. one of the fuits in the 

Florid Attire, as it appears to the 

naked Eye-, b, the Floret':, c,‘the 

Sheath 3 d, the Blade. 
F. 14. wherein the White Pentan¬ 

gular Acetary is bounded by the Cal- 

culary. 
F. 15. The Branches which run 

through the Stone to the Flower and 

Seed. 
F. 16. The Innermo^ Cover of the 

Seed, as Jhaped when it is ripe. 
F. ij. The Coats cut open. 

F. 18. The Seminal Root. 

The TABLES to theSe-‘ 
cond BOOK are Thirteen. 

Tab. V.Jheweth the generatiori 
of Roots out of the Defcend* 

ing Trunk. So F.6. is a treble Root 

of three years defeent 3 the lower- 
fffoji, halfroted off. 

Tab. VI. F. i.JIseweth theSur<* 
face of the Barque. 

F. 2. the midle part. 

F. 3. the Barque friped. 
F. 4. the Root cut down the length. 
F. 5, the Barque friped off 

F. 6. the Network, both of the 

Lymphedtt&s, and of the Aer-Veffels, 
F. 7. the Generation of a Bud. 

F. 8, 9, 10, I I. The Root fplit 

down, to ffjew the Pofftion of the 

Veffels, and the Figure of tie Pith at 
the top of the Root, 

Tab. VII. The Roots all cut 

tranfverfy, and their Varieties de- 

frihed, in the f cond Book, us they 
appear to the naked Eye. 

TAB. VIII. Othir Roofs cut 

tranfverfy, and the varieties of theit 

Parts alfo defribed in the fecond 

Book. 

TAB. IX. More Roots cut tranf¬ 
verfy, 

TAB. X. F. t. A Slice of the 

Root cut tranfverfy 3 but a little too 

big for the life. 

F. 2. A A, One half of a li!^ Slice. 
b b. The skiu. 
A A D D, The Barque or all that 

part of the Root analogous to it. 
GD, The Lymphedu&s on the 

inner edge of the Barque. 
G G, The Wood. 

GT, The Aer-Veffels tFrein, 

TT, The Pith. 

‘ T A fe! XI. F. I. The Neckof 
the 
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the Root cut tranjverjly. 
F. 2. One half of the fame fpltt 

dovpn. 
F. 3. Magnified. 

AB, 'The Skin. 

A E, The Barque. 
E E, The LympheduUs. 
The black Columns under them^ 

are the Wood. 
The Holes in the Columns are the 

Aer-Veffels. 
The white Columns E h,are Infer- 

Pith. 
L e, The Pith. 
e e, The angular Bladders of the 

Pith, 

TAB. XII. A, one half of F. i. 

magnified. 

Ab, The Skin* 
A G, The Barque., or all that part 

of the Root vphich anfmrs to it. 
In which the round black fpots^ 

are the M.ucidu&s, 
£) G, The common Lympheduus. 
Dt/ The Pithy Part of the Root. 

TT, Adore Lymphedu&s. 
In both which,the blacks Holes are 

the Aer’Veffels. 

pojiured circularly. 
SS The Bladders in the inner 

part, Jianding in Arches. 
F F, Ring ofSap-Vejfels. 

d d, Parenchymous Infertions, 

dL d, “ihe Wood. 
In which, the Holes edged with 

white Rings are the Aer-Vfiels, 

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 whichi the Holes are the Aer- 

Veffels. 
G E, ^ Ring of moreSap-Veffels. 

EE, The Pith. 

TAB. XVL Ab, TheSkjn, 

AG, ihe Barque. 
In which the round Holes B, are 

Balfame-Veffels. 
B. C. Parcels of Lyn^heduds. 

In which there aremore Baljame- 

Veffels. 
C D, Parenchymous Infertions. 

DE, Parcels of Wood, 
In which the Holes are the Aer~ 

Veffels. 

TAB. XIII. A, One half of F.i. 

magnified. 
A C, The Skin. 
A G, The Barque, or that part of 

the Root which anfwers to it. 
D D, The MilkVeffels placed in 

Rings. 
E E, TheParenchymous Rings be¬ 

twixt them. A 
G T, The Bladders f reaming in 

Rays, by the mixture of the Ljmphe- 
du&s with the LaBeals. r 

’. G G, To the Centre, the Wood. 
In whu^b the Holes are the Aer- 

Vejjcls. 

TAB. XIIII. A b., The kkin, 

which fdould have been thicker. 
AF, The Barque. 
G b. The Bladders in the outer 

parti of the Barque, oblong and 

TAB. XVII. A, the Skjn. 

A B, The Barque. 
LS, A parcel of Sap-Vejfels. 
L\, A Parcel of Wood. 
In which the Holes great andfmaU 

are Aer-Vejfels. 
B B; ' Parenhcymous Infertions be¬ 

twixt the parcels ofWood. 
D D, Others within them. 

The T ABLE S- to the 
Third BOOK are 23. 

TA B. XVIII. Hereof fee the 
Defiription in the Third 

ok. Chap. I. 
TAB. XIX. ¥.1. A Branch of 

rin Tree. 
A, jheweth the furfaoe of the 

I 
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B, Ofjhewoocl. 

F. 2. Stalk^of Sonchus fpUt dorcn, 

F. 3. Bratfch of Fine Jplit clown. 

In both, the fever al Storys or 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. I. Sheweth the 
Surface of a WalkingCane. 

And the Clusters of Aer-Vejfels, 

furroundcd with Rings of Succife- 
rcm. 

F. 2. Thefnrface of the skin of 
Borage Stalky 

F. 3. TheTurpentine Veffels run¬ 

ning through the length of the 

Barque 5 one of them cut down the 

middle, the other entire. 

F. 4. The Milk-yejjelsjhewed in 

the fame manner, 

TAB. XXr. Sheweth the Woody 

and Aer-Vejjels by the length of the 

Branch,partofthe Barque,and wood, 

being taken away. ' 

TAB. ^yA\. k'^,TheSkjn. 
A C, the Barque. 

Q_j the Varenchymous part, 

H I, Parcels of Mucidulds in a 
Ring. 

D C, Common LympheduBs. 

C D E F, the Wood of 3 years 

growth. 

K L M N, The fecond years 

growth. 

O the great Infections. 
P the fmaller. 

X X, Lignotfs parcels. 

Within ivhich the Holes are the 
Aer-Vefels. 

E F Gj the Pith. 

TAB. XXIII. A B, the Skin. 

A C, the Barque. 

Q, the fimple Parenchyma. 

HI, aRingofjpecialVejfels. 
P, common Sap-FeJJels. 

C D E F5 the Wood of 3 years 

growth. 
KLMN, one years growth. 

X, great Infertions.' 

P O, lejfer between them. 

The blacky parcels are the wood. 

In which the Holes are theAer-Fef- 
fels. 

E F G, the Pith. 

TAB. XXIV. A B, the skjn. 
A B C D, the Bark, 

N N, the Parenchyma. 

H I, Ring of jpecial Sap-Fef’ 
fils. 

D M C, Parcels of LympheduBs. 
C D E Fj the Wood. 

EFLK, one years growth. 

KPQ_L, the larger Aer-veffels 
in the fever al parcels of Wood. 

^ the lefjer Aer-vefjels* 
MT, the infertions. 
E F G, the Pith. 

TAB. XXV. A B, the skjn, 
A B C D, the Barque. 

H I, special Sap Veffels in arch^ 
ed parcels. 

O O, the common Sap-veffels 
which begin to turn into Wood. 

C D E F, the Wood. 

KLMN. one years growth. 

7he Holes are the Aer-veffels in 
the wood. 

^ the true wood. 

O z, O y,. the Infertions. 

E F, other Sap-veffeis. 
E F G, The Pith. 

TAB. XXVI. AB, the skjn. 
A B C D, the Barque. 

Q_Q_, the Parenchyma. 

H I, special Sap-veffels in arch¬ 

ed parcels. 

D C, a Ring of common Lym- 
pheduBs. 

D C F E, the Wood. 

KLMN, one years growth. 

The Holes are the Aer- Vefiels, 

O O, the greater Infertions. 
P O, the fmaller. 
E F, other Sap-veffels.. 

EFG, thePtth. 
TAB. XXVII. AB, the Sl^in. 

A B C D, the Barque. 
W V, the Parenchyma. 

HI, round parcels of Sap- Veffels, 

DC, the common Sap-Veffels. 

D C E F, the Wood of 5 years 

growth. 
B bb 
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Q_R. F E, onz years growth. 
X X, the true wood. 

The Holes both great and fmall 
are the Jer Vejfels. 

S S. The great Injertions, 
T S, the fmaUer, 

E F G, the tith. 

TAB. XXVm. A B, the skin. 
A B C D, the Barejue. 

H T I, fpecial Sap-Vejfels in 
round Parcels. 

DSC, common Sap Veffels. 

D CE F, the Wood offiveysars 
growth. 

^ the true w:od. 

K L SccJ he great Aer-Vejjels. 
D C, the [mailer. 

S S, the Jnjertions. 
E F Sj the Pith^ 

TAB. XXIX. A BCD, the 
Barque. 

AB, a Ring of Sap-Veffels in 
round parcels next the Skjn. 

H I, the Parenchyma, 

Another Ring of round parcels. 

DOC, Common Lymphelulfs. 
D C E F, the wood. 

M N E F, one years growth. 
S S, the trtte wood. 

K L, the great Aer Veffels, 
P Q_, theleffer. 

O O, the Jnfertions. 
E F G, 2 he Pith. 

e, the Bladders of the Pith. 

Tab. XXX. A the Skin. 
A B C D, the Barque. 

R K.^the Parenchyma. 

H R I, two Rings of fpecial Sap- 
Veffels. 

DC, Common Lymphedu&s. 

D C E F, the wood of four ^ears 
growth' 

d d, the true wood. 

Q_d, part of it whiter^ by the 

mixture of fpecial Sap-Veffels repre- 

fented by the tranfvers Lines. 

M N, the great Aer- Veffels. 

ce, parcels of leffer ones. 

EF, a Ring of other Sap-Veffels, 
E F G, the Pith. 

tab. XXXI. A B C D, the 
Barque. 

m tn, the Parenchyma, 

H m I, Kilk, Vejfels in arched par¬ 
cels. 

D K C, Lymphedulfs. 

D C E F, the wood of one years 
growth. 

ST, probably milk Vejfels hereto¬ 
fore. 

Tlhe Holes in the Aer-Vejfels, 
K K, the Infertions. 

E V F, other MilkeVeffds, 

the Pith. 

TAB. XXXir. A B C D, the 
Barqne. 

M N, The Parenchyma. 

D L C, the LimpheduBs. 

H I, The Vejfels which carry the 
Turpentine. 

DCFE, the Wood. 

L L, the Infertions, 
E F Gj the Pith. 

The greater Holes both in the Wood 

and Pithy are more Turpentine Vef¬ 
fels. 

TAB. XXXIII. A B C D, the 
Barque. 

X Y. The Parenchyma, 

K X Y L, Spedal Veffels in round 
parcels. 

H Ij others in a Ring. 

D C, Common LympheduHs. 
DCEF, the wood. 

S Z Tj probably one fort ef Sap- 

Veffels- heretofore in the Barque. 

Q M Q_N, fmaU Aer-Vefels, 
M N, great Aer-Veffels. 

R Q, the fmall Infertiont. 

the great ones. 
E F G, the Pith'. 

T A B. XXXIV. A B a a, the 
hairy skin. 

A B G D, the Barque, 

H w I, the Parenchyma. 

D M C, the common Lymphe- 
duds. 

K L, the Milk Vejfels. v, one Vef 
fel, 

H I, Another fort of Lympheduds, 
arched over the Milk Vejfels, 

X X, feems to be a third fort of 
Lympheduds. 

D C F E, the Wood. 

MM 
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MM, the Infertions, 

X X, the true Wood. 
The Holes therein are the Aer Vef- 

fels. 
E F, Ring of Lym^hedu&s. 
E F G, the Pith. 

TAB. XXXV. A BCD, the 
Barque. 

A M B, the Parenchyma. 
H M r, Balfam Vejfets. 
K L, another fort of Sap-Vef[els 

in parcels. 
K L D C, Lymphedii&s. 
D C E F, The Wood, 

In which the Holes are the Aer- 
FeJfeJs. 

M M, the Infertions. 

E F, more Balfame-Veffels, 
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 ^ in the Infertions^ in Ho¬ 
rizontal Rows, 

And the Vefjels or Parcels of Wood 
not raced as in many other Trees, 

TAB. XXXVII, Sheweth the 
bracing of the Vefjkls. And how 

the feveral Parcels of Vejfels or Wood 
are interwoven with the Infertions. 

TAB. XXXVIII. ABCD,^y&e 
Barque. 

H I, The Parenchyma, 
e Cf A fort of Sap-Vejfels. 
a a. Another fort. 

c c, MilkJVeJfels. 
U CE?., theWood. 
V V, the Aer-Vejfels, 
11, More Lymphedu^fs, 

ff, More MslkrVeJfels, 
a t. The Infertions. 

E F G, T-he Pithy compofed if an¬ 
gular Bladders, the Bladders of 
ihred/y and the Threds of fngle Fi¬ 
bers 

^y One of the (ingle Fibers. 

TAB. XXXIX. Sheweth the 
StruHure of the Ljmphedu&s or of 

the Lignous fibers both in the 

Barque, and the Wood. 

F. I. a, 8c F. 2, ^ ^^gle Vejfei 
in the Barque of Flaxy compofed 
of a great number of other Lignous 
Fibers 5 with which alfo the Parm- 
chymous are tntermixd. Not vifi- 
ble, except very highly magnified. 

F. 5. A parcel of the fame Vejfels 
in Wood. 

F. 4, 8c F. 5. few the manner of 
the Afcent of the Sap, both in the 
LympheduHs} and in the La^iferosts 
and other larger Vejfels. 

TAB. XL. The Fibers which 
hang diwn from the Barque are the 
Lymphedu&s 5 one of which is com¬ 
pofed of a great many other fmaller 
Fibers. 

The large Tubes are the MillfFef 
fils compofed of Bladders. 

The Fibers which hang down from 
the wood, are feme of them the old 
LympheduBs turn d to wood. 

And feme, Aer-Vejfels unroavd. 
The thin Plate between the two 

wedges of wood, is one of the In- 
Jertionsy compofed of Bladders, and 
thofe Bladders ofThreds. 

The remainderyis part of the Pith, 
compofed of Thredj or Fibrous Blad¬ 
ders, 

The TABLES to the 
Fourth BOOK are 42. 

A B. XLI. b, a Dock^Leaf 
covered with the Veil, 

d, the Leaf naked. 
a c, the Veil fpred open. 
In Clary, the Bud is embraced by 

the Curled Leavs. 

In Sumach, the Bud lies within 
the Stalfy as an Egg or Kernel 
within a shell. 

tab. XLII. F. i.feeweth how 

the Pipes are inclofid 'one within an¬ 
other. 

F. 2. a, the Leaf fouldedup. b, 
opened. 

F. 5. a b, the Bed. b, a little 

magnified 
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ntagnified.^ 

F. 4. a the Leaf rowled up, 

inward. little magnified and 

cut tranfverjly^ to Jherv the Roivl. 

F. 5. a, the l^afrowled up. b, 
magnified and cut^ranfverfly. 

F.6.a, the L^afrowled backward, 

b, magnified and cut tranfverfly. 

TAB. XLIII. F. I. fieweth the 

Tenter-Hook^., by which the Leaf 

climbs. ' 
F. 2. fJjeweth the Globulets,turned 

to a white powder. 
The Leaf of Jerufalem Cowjlip. 

fheweth the IVay of the InfeB under 

the skjn. 
TAB. XLIV. 82 XLV. fiewetb 

the Meafures of Leavs by the Cir¬ 

cumference. 
TAB. XLVI 8c YANW. fJjeweth 

the proportion between the chief Fi¬ 

bers 5 and aljb the Angles they ufu- 

ally make together. 
TAB. XLVIir. F. I, 2, 8c 3. 

fhew the Apertures in feveral 

Leavs. 
F. 4. fijeweth the fame. And 

likewife, the peculiar compofure of 

the Bladders and Fibers of the 

Leaf. 
TAB. XLIX. feweth the dif¬ 

ference in the Bladders^ and in the 

Pofition of the Lignous Fibers in the 

Stalks of Leavs, 
TAB. L. fewetb the Pulp of a 

Borage-Leaf and many others com- 

pofed of Bladders j the fdes of which 

Bladder:, are made of ether fmaller 

ones. 
And the diUribution of the Lig¬ 

nous Fibers ( and of the Aer-Veffels 

fjeathed within them ) not like that 

of Veins in Animals , but of the 

Nervs, d^c. See the defeription of 

the Leaf. 
TAB. LI. F. I. The appearance 

of the Aer-Vejjels liko Cobwebs to the 

nailed Eye, upon breaking the Leaf. 

¥.2. A fmall peice cut of of the 

Leaf. 
F.3. The fame magnified in which 

the fame Vefjels lookjike fpiral wyers 

f retched out. 
F. 4. The fame as they fiand en¬ 

tire within the Wood. 
TAB. LII. Reprefenteth the 

Aer-Vefels of Scabious, as in Tab. 
LI. 

TAB. LIII. Sheweth the manner 

of the Generation of the Leafchiefy, 

by the help of feveral Salts^ where¬ 

with the Sap is impregnated. 

F. 5. (i J The Foundation of the 

work. 
F. 6. (I 8c 2 ) ftrengthned. 

F. 7. ( I 8c 3) ^ in which f 3 ) 
is fet with the fquare end to end : 
and with the poyntftde of one, to 

that of another. 
F. 8. The fame, dire&ing 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. II. The greater at Right 

Angles with the help of (ij ("2) or 

C3> 
Fr.12. (3) dire&ing the Fiber 

in the Edge of the Leaf into a greater 

Circle. 
F. 13. Into a lefs, and with divers 

Diameters. 
F. 14. C 4 ) dere&ing the Paren- 

chymous Fibers in making the Blad¬ 

ders. 
F. 15. /» win ding from one Blad¬ 

der to another. 
F. 17. Or about the Lignous Fi¬ 

bers. 
F. 16. In making the Aer-Veffels. 

TAB. LW. fijeweth how Nature 

manages the Folds of Flowers accor¬ 

ding to their Shape. 
TAB. LV. F. I. fijeweth the 

Edges of the Leaf fanned by their 

Indented Hairs. 
F.2. The Balfamick. JCnobs in the 

place of Hairs. 
F. 3. The number 5 running 3 

times into its felf 13. 
F.4. And five, times in 21. 
F. 5.8cc. The Seminiform Attire 

in clematisAuPiriaca. With one of 
the 
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iheThecs magnified’^ of which^ there 

are about 30 or 40 in one Flower. 

F.8, &c. The fame in Blattaria, 

with one of the Thec£ magnified 5 
of which are there about 5 in one 
Flower, 

TAB. LVI. The fame in yellow 
Henbane. 

With one of the Thecec magnified 5 
of which there are about 5 in one 
Flower. 

And the Column on the top of the 
Seed-Cafe. 

TAB. LVir. The fame in St. 

Johns wort, entire, together with the 

oeed-Cafi or Uterus. 

TAB. LVIII. The Varieties of 
the Spermatick^ Particles in the Se- 
miniform Attire. 

TAB. LIX. The Florid Attire of 
Golden Rod 5 

In which, the federal fuits confifi 

hut of two pieces. And of which Ai^ 

tire, the Flower doth almofi wholly 
confifi. 

TAB. LX. F. I, 8cc. The fame 
Attire in French Marigold or Flos 

Afiicanus, with one fuit magnified, 

of which, .there are about 12, in one 

Flower 5 and every fuit con[ffiing 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 confifiingof three 
Pieces. 

F. 5. s», The Attire of one Piece, 

proper to each Leaf in a Marigold 

Flower, befidcs that in the bojome of 
the Flower. 

F. 8. a b, the SeedXafe or Ute¬ 

rus at the bottom of every fuit. 

TAB. LXII. The Attire (of3 

Pieces } proper to each Leaf in the 

Flower ofCichory. 

TAB. LXm. fijeweth the Flower 
of Mezereon perfedly formed in all 

its Parts, in the year before it ap¬ 

pears. But difiers in Shape, as a Foe¬ 

tus doth when newly formed. 

TAB. LXIV. Jheweth the fame 

in the Flower of Afarum. 

TAB. LXV. fiseweih the pofition 

of the 20 chief Branches in an Ap¬ 
ple. 

Their ProduBion from the Stalky 
to the Seeds and Flower. 

And a part of the Parenchyma 
magnified, fc. that which is pricked 
out from the Coar to the Skin 5 jhew- 

ing the oblong Figure of the Blad¬ 

ders , and the Divifions in every 
Bladder. 

Tab. LXVI. F. I,See. fijeweth 
the Bladders in the Rind of a Li- 
mon conieining the Oyl. 

The Bags ' and Bladders of the 
Pulp, conteining the fower juyee. 

And the Pofition of the Vejfels be- 

longeth to the Fruit,Seed,and Flower. 
F. 5. fi}ews the jume Veffels, and 

treble Parenchyma in a Cucumer. 

TAB. LX VII. Reprefnteth the 
Farts of a Pear. 

The pofition and preduBion of 
the Veffels. 

The Chanel from the top of the 
Pear to the botome of the Coar. 

The Tartareous Knots. 

And the Bladders radiated to 
them. 

TAB. LXVIII. See the Defrip- 

tions ofFndti ^and the lafi Chaptef 
of the Generation of the Seed, 

T A B. LXIX. F. 5. Sheweth 
the Parti of a Goosberry. 

The darkgr part is the fower 

Rind. Confifiing of tWo fortf of 

Bladders, of which fome zeryfmallj 
and others very great. 

The white pieces on the circumfe¬ 
rence of the Berry, are the Lignoui 
Fibers. 

The two oppofite white and radi¬ 

ated Bodyj are the Midle 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 Radifi opened.,and the Seeds 
hanging on two Rofes. 

Th.'it of Poppey both entire, and 
1 Ccc fphf 

y 
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fplit down the midle. 
A (lice of the Cod ofCarden^Beaft, 

roh'tle very young j and therein the 
Bladders and Threds of the Spongy 
Parenchyma. 

And the gradual ripening and 
opening of that of jellow Henbane. 

TAB. LXXL sherveth the Seed' 
Cafe of lulip erJire, cut tranfverfy^ 
and fplit dorvne. 

A jlice of Thorn-Apple.^ or of the 
Seed-Cafe of Stramonium , while 

young. 
That of Pimpinel naturally divi¬ 

ded into two Hemifphers 5 with 
the Button.on which the Seeds grow. 
ereided in the middle. 

The manner of thei^ ejaculation of 
theSeed^ in Coded Arjmart. 

And the Coats of the Seed of Aza- 
rum formed the year before itripens. 

TAB. LXXII. sheweth themea- 

fures of Tlum-jiones. 

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 Deferiptions. 

In Tab..74. the corners and edg¬ 
es of that ^of Fox-glove Jhould have 
been rounder. 

The Figures are all done pretty 

mar a Scale. 
TAB. LXXV. The Belly and 

Back of a Datejlone, and the fmall 
fprouting Node taken out of the Hole 
in the back^cut open. 

The Shapes and Fonlds of divers 
Seeds. 

The Vitellum of Orach, and Rha- 
pontick. 

In great blew-Lupine, d, the Ha- 

vle 5 b, the defeending part of the 

Radicle. 
tab. LXXVf. Flag. I, the 

Seed. 2, fflit open. 3, the true 
Seed which lies in the hollow made 
in the Cover ('2) 4, one half of 

/ ( q) magnifyd. ^,the Seedf^) mag- 
nifyd. 

Purging Angola Nut.i, with the 
JJjell on. 

2. taken off. 3, the foft Cover fplit 
down. 4, the Seed which lies in 
it 5 the Lobes hereof anfwerable to 
two Leaves, and Radicle to the 
Stalk. 

And fo in the reft. 

TAB. LXXVir. Cofee Berry 
flone. I, The belly of the Stone. 2, 

the Black- 3, pared a little. 4, the 
Kernel taken out of it. 5, the fame 
magnifyd. 

Goojgraf. I, the entire Seed. 2, 

theback,of the hard Cover. 3, the 
belly. 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, i, the Seed commonly fo 

call’d. 2, one halj of it fplit down. 

3, the other half. 4. the true feed 
taken out of it. •y,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 
(f) magnifyd. 6, the Seed (4) 

magnifyd. 
T A B. LXXVIII. Some exam¬ 

ples of the Buds of Seeds before they 

are fown. 

Sena, i, the naked Seed. 2, the 
Lobes divided to few the Bud. 3, 

one Lobe with the Bud magnifyd. 
Carduus BenediPius, i, the entire 

Seed. 2, with the outer Covers off, 
naked. 4, divided. 5, that half ' 

with the Bud, magnifyd. 
Hemp. I, the naked Seed divided. 

2, 3, the fame magnifyd. 
Almond, i. one half of the Ker¬ 

nel. 2, the Radicle and Bud at the 
bottom of it. 3, the fame brokgf^ 
off. 4, magnifyd. opened. 

TAB. LXXIX. F.i. ab,P^r^ 
of the cuter Coat, 

c d. 



N 

The Explication of the Tables. 

c d, Part of the ItJKer Coat. 

c d e, one Lobe cover d with the 
Skjn. 

f g, the other, with the skjn and 

fart of the Parenchyma fared off. 
f f, the Skjn. 

h h. the Parenchyma. 

i i. the Seminal Root. 
k k-j the Radicle. . ' 
k 1, where it is cut off 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. ASlice oj 
a young Africocf, cut tranfverfiy, 

near the lower end 5 f Jewing the du- 

flicature of the Skjn half way 

through the Stone, 

F. 2, ASlice, cut near the ufper 

end • fJewing the duf feature of the 
Skjn quite throw the Stone 

F. 5. A well-grown Africocf cut 
by the length. 

. F. 4, 5, The Membranes of a 
Filbert full ripe. 

F. 6, the Membranes of a young 
Africock_, with fart of the Seed- 
branch. 

F. 7. the two Membranes cut by 
the length. 

T h B. LXXXI. F. I, the outer 

and midle Coats or Membranes j 
with the Chanel, oval at both ends, 

now formed in the latter. 

f. 2, Part of the fame, with the 

uff er Oval grown larger, and the in- 

moji Cover novo alfo formed therein. 

f. 5, the/amewith the inmo(i co¬ 
ver grown larger. 

f. 4. the Inmoji Cover more mag¬ 

nified, and the hollow in the fmaller 

end, laid of en, to Jhewfhe Seed it 

felf, newly begun in a round Node. 
f. 5* ihe fame 5 in which the 

Node begins to be divided into two 
Lobes. 

6,7, 8, the gradual forming of 
the Tobes. 

f. 9, next the forming of the Ra¬ 
dicle. 

f. 10, II, Its gradual contraUi- 
on at the foint, into a Jhort and fen¬ 
der Navle fring. 

Which in the further growth of 

the Seed, breaks and difaf pears. 

TAB. LXXXII. a a, the Pulf,or 
ofen Paren hyma. 

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 friking in¬ 
fo the hollow of the Stonc,and fo run¬ 

ning round the outer Membrane ee. 
ff, the middle Membrane. 
g g, the Chanel. 

h, the inner Membrane,in which 
lies the Seed. J 

TAB. LXXXIir. E I. the man¬ 

ner of the generation of the Efential 
Salts of Plants. 

f. 2, aCryfial of the Efential 
Salt of Rofemary, a little magnifyd. 

f. ah, two of Wormwood,a, up¬ 

on the jecond Solution j bufonthe 
firft. 

E4, one of G, Scurvygrafs\ a,one 
jide 5 b the other. 

f. a Cry Hal of the Marine Salt 
of Rofemary. 

E b, of Garden Scurvy-grafs 5 a 
the Uffer fide'-, b. the nether. 

t. 7, ofWormwood, 

f. 8. of Black. Ihorne. 
E 9. another of the fame, 
f. 10, ofFirne. 

€ II, another of Wormwood, 
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