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- TO THE
RIGHT HONORABLE
THOMAS, VICORNT
FAUCONBERGE.

My Loruo,

a1 was the [aying of a lear-
B2 nedwife,and great Manyof
ony Nation, that Books of
@ Ufc ought to have no
R Patron, but Truth and
Realon ; Andwhether or no I bawve obfer-
wed this Rule, in dewoting this Book to
your Lordfhip’s Patronage, will not be
much difputed by Any,who bave the Hap-
A2 pi=




The Epiftle Dedicatory,

pineffe and Honour to Know yonwell. F or,
whoever wnderftands your general infight
into all Kinds of Learning, your exaft
Tudgment in diftinguifbing Truths from:
£ alfboods,bowever (ubtily concealed and
plaufibly delivered, and your firit Reafo-
nungs in all Arguments offered 10 your Con-
frderationsdoth need no other proofs to con-
vince bim, that, if You are not Truth and
Realon it (elfe Animated, yet( at leaft )
youbave them inyou, in [o eminent a4 de-
greesthat ik can be no Flattery to fay, You
are therein 2 Grand Exemplar 1o Others
nor will the moft Scrupulons refufeta en-
F)rare, as AHI’L*E:‘E."E(‘;HE' and Curri‘m, what-
cver Pofition bath.once recerved the ftamp
of your Afent and Approbation, . 8o
_/I};‘g;,cfm' a FL’H{'H} it is,to render Nubilit}r
:::;;rcz'h’gﬂria:f; with Lﬁarﬂing; to bave
bong cultivated afertil Mind, i felelt
Precepts, - and ufefull Oblervations of
Men and Manners ;5 and alwayes to make
mature Deliberation the Harbinger to
Belief, as well a5 to A&tion,

Befides, the Argument of this Daf-

courfe




"The Epiftle Dedicatory.

courfe, whith now bumbly fecks your LP:
Conntenance , is much more proper and

forfor Your Cogmizance , than wulgar

Eyes perbaps way judge, when they
f;ﬁ glance upon the Ticle ofit.  For(to
omit, that it leads tothe moft excellent of
all Human Knowledges ; the K nowledge
of Ones {elf, which is the groun +~11’{?1‘[\_ﬂf
Civil Prudence ) 2 .:’Jr,pﬁmzctu the moft

mb:zbf& Occonomy of Nature uz per-
felt Animals; and cfpecially the moft per-

1‘;_’}' and noble of them, Man': - fpiece of°

Science, rertd:rﬂ'y fo ‘arﬁﬂm being Unne-
ceffary toa Statel-man,that I'dare affivine,
None can ever attain - to any. compe-
tent proficiency in the Mtﬂcmb of
State. pnncmlu orthe Art of Govern-
ing Men, whoisnot in fome meafure
converfant in the Mylteries of Human
Nature, as well thofe which concern the
Conftitntion and Fabrique of the Bﬂd}”
asthofe which belong to the Inclinations
zt::rd Paflions of the Mind. And, the

Realon hereof is ebwions and plain ; fince
f} e Maxlmfa of foind Policy onght o be
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The Epiftle Dedicatory.

derived from the Lawes of Nature, 42
leaft by way of Analogie and Imitation :
&~ the beft way to underftand, bow to pre-
Jerve Menzn Societies,is to obferve, How
Nature at forft produceth, and afterward
conferveth them in their fingle Perfons, or
individual Beings. Certainly, MyLord,
the bfgbeﬂ pitel, to which Human WiL
dome can afpire, is,toimitate the works of
God i bis Creatures: and the mo [t perfect
Model or Form of Gowernment, is that,

which cowtes !?E’EI‘E'ﬁ to the Idea qf the
Divine Conftitutions, eitherin the larger

Volume of the Univerle, or in the exa&h A-
bridgment of it, the Body of Man. This
made Pythagoras call Man, the Mealure
ofall things.  This yakes the greateft
Politicians fo frequently confult the ora-
culous Aphorifns of onr perpetual Diha-
tor Hippocrates;and transferre His Rules
of curing Difeales of the Body, 10 the cos.
pofing Diforders, and retifying Diftem-
persinthe State,  This Menenius A-
grippa found a bappy truth 3 when He in
¢ moment,appeafedthe feditions and- mu-
tinous




The Epiftle Dedicatory.

tinons Commons of Rome, only by a [peech,
wherein He compared the [eweral Mem-
bers requifite 12 a well-ordered Common-
wealth,to thofe inthe Body of Man ; and
fhewed the Offices of Thofe, to be as ne-
ceffary as the Functions of Thefe. And,
this that incemparable Sophys the Lord
St. Alban, feems to bave refleCled upon,
when He [aid, 1t was without prefident,
that any Government had been dif-
aftrous in the hands of Learned Go-
vernours 5 and doubted not to call thofe,
Empirique Statef-men, who areignorant
;n Natural Philofophy.  Teonld, My
Lord, exfpatiate in this noble and ample
Theme, and permit wy Pen toruninto a
Parallel betwixt the feweral Parts in a
Body Politique , and thofe in the Bady
Natural ; and denonfirate the neer Affi-
nity and Correfpondence of them, ir
their re[petive Ules,A&tions, and wayes
of [ubnnniftring to the Health and Con-
ferwation of thewhole : but that I bere
{peak to a Perfon, to whom fuch [peculs-
tions are fo familiar, that I fbould dero-
gaie




The Epiltle Dedicatory.

gate fromthe Vaftneffe of bis Parts, 20 7.
magne it needfull for me onely to put Him
in Mind of ihem, or ( indeed ) of any thiig
elfe fuitableto that place of Eminency, and
Coudttion of Dignity,to which bis Vistues
bawe advanced Hiy,

Now, My Lord, thefe my Exercitati.
tions being thus, in 2 Twofold Refpe&,
capable of yonr Lﬂrr%'fpj Favour ; their
Ambition [eeking to acquire to thens-
felves nore of Value and e Steens, from the
K nowing and Ingenious pars of Mankind
wn our Englifb World, b y carrying your il-
lufirious Name i their Front 5 25 not only
.Exmﬂff)fr:} but alfo Ct}mmfndab]f, as

being grounded on the Iaw of Decency,
which forbad them to addreffe to any other
Sanltuary 5 and which evinceth, that this

their applying themfelves to your Lord-
JEip,was spon due Regard, wf upon Fa.
cility,

And.for myOwn part 3 shat I hawe .
ken this way of Leflifying the exiruords.
nary Relpect and Honour I bae 2, yosr
Perlon andVirtues - this isto be imputed,

partly




The Epiftle Dedicatory.

partly to theHumility of my Condition;
which permits me not to be fo happy, as to
hawve any better Means, or Opportunity
of expreffing my Dewvotion 5 and partlyto
my Gratitude, for the many fingular Fa-
wonrs Tour Generofity. long fince con-
ferved uponme, which alwayes urgeth me,
inthe beft manyer I am ableto acknowledg

my felfe

My moft Hénoured Lord,

Your Lord(hips

Moft humble, and moft

entirely devoted Servant,

Walt. Charleton,
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The Stationer to the Reader,

Hat you might be acquaimted with the Occation ef the Au-

thoi’s writing this difcourfe, bis Delign theve’s. and the Mo-
tives that induced Him to confent to ihe Publication of it 5 I have
obtained leave of him, to Print alfo this following Epiftle of bi
to thar Excellent Perfon, Dr. Ent,to whofe peircing and impartial
judgment,be thought fit ta fubmit bis own, as well concerning the Ve-
vy and weight of what his Papers contained, as concerning the fit-
neffe of vheir Confiitution 1o erdure the publique air, And this Favaur
1 was the more importuncee wuth bim for 5 both brcaufe it might
¢vidence his Modelly, in diffruffing bisown Exaftnefle ¢ and be-
caufe it might appear, it was not only his Inclination, that brosght
this Book into tny fands,and fointo yours,  Befides, I was not b 1m-
provident of my own Advantage, os not to underiiand, hove muchof
Reputation the Booke bath acquired to it felf, by paffing the Exa-
mination of a Man, whofe Univer(al Learning, and admivable Per-
fpicacity inthings of Narure, have confpived to render him as compe-
tent a judge of fuch Treatifes,as the World affords.  This I fay, nor to
affurg you, that Dr. Ent found nothing in thefe Papers, jrom whch
He fbought fit not to diffent; becaufe, the fubjefts of Philofsphers {pe-
culations and Enquiries,being ufuslly very ebfcure in themfe lves i is
mo rarity to meet with Diverfity of Opinions among Them, as well as
among the Vaulgar 3 but, thies much I dave avouch, thar He diffented
but in very few points, and thofe only concerning fuch difficuliier, tha
are not yet cleerly determined by Anatomical Obfervations 5 and that
neverthelcfie, He pronounced the whole work to have been undertaken
wpon mature Conftderation, and dome with fingular Care, Indufiry,
and Circumfpelfion. And I doubt not but you alfo will be of the
Jame Opinian, when you bave attemively read the booke 5 inwhich
confidence I commend it into your hands, being not alittla glad of fo
£ood an epportunity to manifeff my devoir toward the advance of
Kneswledge,and Jervice of the Publigue.

Hen, Herringman.
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C f&?'iﬂﬂﬁma Atiue Oranatiffimo

Vivo,

D. GEORGIO ENT,
M D. &,

Celeberrimi Medicorum err!fuéﬁﬁnm

Collegij, Socio digniffimo,

Nivius jam {erme e“'i';"'l.')fﬂs eft ( Pra-
B claviffime Viry) ex quo ¢ Ma 1gnati-
WS buswofivis Buvdam (infigns qui-

' dem Hippocrarica f ;rm.ri'.r.-r Fawutory

G cujusy i cteris omiibus quie ad
Veram S .fyn*rrmm [pettant, erucl-
"fﬁ o ;ﬂf,r.;;.l 0 Jf:,r,f:uf,iffm yes  ettam
Phyf{icas altsus contemplands ardi-
tatem ajuventate ufque I.r.lr‘-.-':frruﬂ f;fwr Natvm Neumer)
cjwrmzara mw n!uf’fm* -'?’E'.r’fﬂ'f tnelutlal .'E /1 I,JFI:TJ?H Impor=
tunitate 5 4 me ;nf"mnmf.u s ut, [epofitss aliquantifper, qui-
bus 1an¢ temporis totus 7 cumbebams, [i srdr:f]. HUPETa Ana
tomicorum fuzesta, (imul cam celebyrorttus '~¢1Ld1cor1 m
fuper ttfdew Ser, Ifr.mfj MmAXETT; f-' que Artipoflve ¢ lomi-
715 &7 augme ntf ;:.'mr:.* um attul ...r hodte f‘c;ffﬂr:.;; , bye=
TLLeT é:ﬁ!;ﬂf}ﬂ ex ordrae £ :,rir;mm, Nr que enim [ ut ate-
éﬂ: Yorii tantwm a et fhﬂm";:s Reip. # egotzrs [u ‘”a.InIH .

ut} s quantum fatis ff"r.t perlegendis ommibus, cue de e A
natemica poit furd’, fufrn::r e V::E?.:r o Gendum fu e
i3y 14 e continerent, Recentinpum Volmminibi

| i :lr{"

¥~

e s -

R ———



| Tpfe autem, qus illufivis ades Vivi 5 ithique veyt Pa-
{ Fronts imperio, quantum in me effets obfecundarem 5 ne tans
ladabilem, qui flagrabat beroica Meinsy 1n veformate A-
! Saromes myteria inquivend; fitim, diutizys f.w:gn’ﬂﬂ_m re-
{l ‘Aquerem s quam demandare placuit, provinciam in me
ltbemtey [ufcepi, Mox ttaque ad Authorum eorum, quorum

ﬁy In.;[u[krj;g, ﬁv;,:. dz}'ﬁrmﬁﬁaﬂﬂm FC’“CJ:IHIIE, auperas in
Medicorum Schold Novitates debemus, iteyatam leSiopem

fer:o ine AcCinxi 3 atque ex tifdem denuv qucungue Me-

Cenatis mei expellationt [atss facere poffe judicsbam , frdelz

calamo ex Eripliznec Vadimonium datum axte deferutquim

2R samlopate fimul in anam ( qualis de Oeconomia Ani-

mali, juxta recentes in Anthropographii Hypothefes

tngenuc  Philofophantem decere igeretuy ) continuum
Tra&amlum confwfem 3 adjeétis hicillie quibufdam Ra-

YOCINiIS , gue ad ceterorum five elucidationem facevent,

[ive connexionem,

Cdierum | Chariulas haud ciliys perlegerar Nokilifimug

DS guiy, 1pfass non Sibi mods, fed & alits utiles fore,

generofa quadam Humanirtatis exfuperantis, extftimans 3

ulterins adbuc (ui inme arbityii experimentum capexe ail

z1xus fity adque operss Diy ulgationem ardentifimp e
Jolicitaverit, Recufuvi fepins 5 ur poke non ignarus , quim

exigus effeat pretsi be Lucubrats.nes apud pey(picaciores

Sophie cultores s quamque 7ihili firifla Lauds meffisy que

exRhapflodicd Secriptione, u! cunque fidels elaboratiqueaca

quiritur : &' gub mespfum melizs tuer poflemyvaria in con-

trartum addux: arguumenta,Dixi nimirum que[cripfe-
vamy 17 pravatum [olummody Ipfrus oblelamentum colleSia
fuiffe, fiylique impolitioyss [tamine contexta ; ideoque [umme
temerarium fore, fiexitraprivatos cancellos sn publicam di-
VAgare permitterentuy : pleraque ex contentss, licet Lpfi for-

Jan wevitatis [pecie  arviderens s AlIs tamen, maxime
e Do&iorum




¢ Do&iorum cenfu,jam obfolefceve: me denique oceuryent:-
bus inoperis [erie aliquibus Difficultacibus,guas vel om-
nino intattas reliquifJentyvel fenfu plane diverfo explicaffone
Emundiores) ea snterdum ufum Conjeftands libertate, cu-
jus me denceps, poft [ecandas cogitationes y forfitan merits
peeniteret, Sed p.".zfn'f_rr‘rﬂ]’ff.li fut i Is entmyconcepti femel de-
[iderii pertinaxcontra excufationem omuem aures occlufe-
vat.. Quid ageremigitur > Hine Virs Dignitas,@@ Amici-
tie Sacra premebant s 1lline Tenuitatis mee confecientia:
Contra banc peccare temevstatis ¢fJcty atque infolentiz 5 ne-
fas aatem illa wviolare, Hoc Dilemmate ﬂﬁﬁﬂirs, din ar ceps
fum animt , domec tandem ea conditione inter nos conven-

tum oft , wr cordatum aliquem ex S [culapis Myftis, in yei
decifronem, ilico appellaremms, Accepiaitaque (emel utrin-
que equiffima ifthac lege 5 pronum erar, Qem ¢ Noffrarium
Dofiffimgs in Arbitrum [cligeremus.

TE enim, Vir Excellentiflime, quem effe eam omnes
merito agnofcunt 15 quo Eradsiiont (amme (" fine fuco di-
cam) [ummus acceffi Morsum candors in ingens Medicina
decusy Nominifque Tut immortalitatem 5 Ques aur Cor-
datiot, aut Equior poterat nominari in judicem? Taum
staque penes arbitrium jam ety ut vel fecuris Mufoli mei
tenebris,vel petalantis, inque Eruditorum [cripta, [upra
quam decet, [everioris Vulgi Cenfure, adjudicetur Hicce,
talis qualis eft, de Humani (orpores Oeconomie,Difcur{us:

uem in eum finem ad E.T. nunc mifi , wvacivis boris
([altem nifi moleftum nimis fuerst) evolvendum 5 non opiné
onem, [ed Oraculum babiturus, quicquid (uper eodem ¢
Delphico tripode refponderts.  Spero autem interimy anti-
quam tuam, &P totzes _,*Hfrfre:«' ame expertam, in Tui Culto-
ves Humanitatem, mibz excufations [uffelturam , quod
Jublimiores Tuas , atquein Artis noftre (quam Dijs ¢p-
[ismet adeo cognatam mertto agnoVerunt Veleres ) Compens
| diam




dium ufjue defixas, (ontemplationes 7UgIs meis tam din
interpellave aufus fim : Teque etiam; ututin bag e fim
smportunus, factle tamen poffe exorari, ut amare pergas

Virtutibus Tuis addiRifimum

Londini, 1. Funij
M, DC, LVIII,
e % Gualtrum Charletonam,

Poftfcriptum.
ES: ¢ aliad adbues quod ab. E, V. [umimopere vogare

Veitm s nimiyumyuty ficubi dvers abervaveroy i utam
veducere dignetur 5 nec Cenforia s ubicunque Usdebisury
Virgula alftinear, Mibi fiquidem ., exilitatis mee femper
sonfcio, Volupe admodum efts i TaliFivo corvigiydocerique,
Unum Tritonia Pallas
Quem docuit;multique infignem reddidit Arte,

Galen,
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OF NVTRITION.

Exercitation the Firft,

0 f Nutrition,

8RS He Platonift, though He holds the Article

2o Deity, and the world to be co-
ercrnai ,doth yet allow the World

to fulvc the {ecming cuntrad,&mn, {aith, that

gime, but [ natd @Usw]in refpe& of Nature 3
as the Sun and light are coxvous, though the
one be the Caufe,the other the Effe&. This,
certainly, might be more juftly {aid of the Ge-
nevative & Nutritive F auuluu(:fat leaft,they
be not one and the fame) ; by one of which an
Animal is produced, and by the other conferved.
For , though the Formative Virtue may feem
to prec;dc 10 1ts Dmetmn 3 yet arc the Stamz-
nayor rudiments of the Embryo {carce deline-
ated, or adumbrated, when the Nutritive be-
gins to augmentand perfect them : So-as that
1t may racher be {aid togo hand in hand with
the Plaftick’s faculry, than to follow after it 3
: and what priority there {ecms to bein their o-
BT, perations,

Nutrition and
(Gemeration,one

* to have been created by God : and and th: fame
A& of the foul

~or Formative
Prfurﬁ;.r was not [mm xebvov | in refpedt of vitue,

o P . FECETO T Tum—
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As well in re.
fpett of the
Marter, as of
the Efficient,

Of Nutrition.
perations is rather in refp=& of Natare, than
of time. To forme, and nourith, are not onl
aéts of one and the fame foulsbut foalike,that
1t 1s no cafie marter to diftinguifh betwixe
them. Yor, Genmeration and Accretion are not
pertormed without Nutrition snor Nutrition, or
Augmentation, without Generation. To nou-
rifb, is o {ubftitute fuch and fomuch of mat-
ter, as wasdecay'd inthe parts, namely flefh,
nerves,veins, arteries, ¢, And what is thar
in reality,but to generate flefh, nerves; veins,
arteries, @c> Inlike manncr, Accretion is not
effeCted without Generarion 5 for all natural
bodies, upon the acceffion of new parts are
awgmented, and thofe nevv parts are fuch of
which thefe bodies were firft compofed & and
this is dunesaccording to all the dimenfions s
fo that,tofpcak properly, the parts of an Ani-
mal are encreafed, diftinguifhed, and organi-
zed all at once. Farther, this is neecflary both
inrelpect of the Eficrent caufle, and of the Aat«
tey. The Formery, becaule rdem efle préseipium
efficiens,nutviens, ¢F confervans in ingults animae
libas,nc -‘!—':"ﬂf eflsnifi aliam formam 1n pacro,aliamin
adolefcente, erin [ene aliam (onflituamus, The
Laster, becaufe all Animals ( fuch as are pro-
duced per Epigene|in,of which is our difcourfes
not of fuch Infets, asarc produced per CHfeta=
morphofin ) are corporated of onc part of the
matter preparcd by the Formative Spirit, and
nourifhed and augmented by the reft. . For,
Nature doth nourith and amplify all partsof
an Animal with the famg matter,” or humour

(not




Of Nutrition.
(not with a diver{c)out of which fhe confticu-
ted or framed them at the firlt, Becaule,
whatfoever is fuperadded to the parts, during

B . L o
their growth, ought to be of the fame fub-

ftance,with what was przexiftent,and fo muft
confiftex comgenere materiz : their Renovarion
as well as firft Corporation being effeéted by
Epigenefis, Aggeneration,or fuperftrultion. So
that we mav well conclude, chat Nutricion is

nothing elfebut conttraal Generation : and as

neceffary tothe Confervation of every indi-
vidual narure, as Generation it felfis tothe
confervartion of the Univerf(e.

To make this Neceflity the more evident,

we are to confider ; (1) That forafinuch asan {FLEH m:*_‘fﬂ'ifr
1 ' . Hrition

Animal cannot performe all che fun&ions, of ryo.ro1d, viz.

which itsnatureis capable, whilft it remains Augmentation

in the minute parts, and rude beginnings, in %=ca/ervation,

- ¥ e 3 o
which it is firlt formed ; therefore, there muft

fucceed a Nutrition, that mag dilate and am-
plify thofe flender ffamina, by interweaving
and affimilating {o many other congenerous
parts, as {erve to advance and augment the
Animal toa convenient magnitude: (2) That
fince the chief principle of lifein every Ani-
- mal, is a certain indigenary Heat (" analogous
to pure flame, fuch as the moft re&ificd Spirit
of Wine yeelds, upon accenfion) which by
continuall motion and aéivity agitating the
minute and exfoluble parricles of the body,
doth diffolve,and confume, or difperfe them 3
of neceflity, the whole Fabrick would foon be
deftroy’d, unleffe there werea continuall re-

b2 novation
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3 [ ]
The Efficient
caufe of the
confumption

Of Nutrition.

novation or reparation of thofe decayes , by a
lubftirution and affimilation of equivalent par-
ticles, in the room of thofe difperfed and abfu-
med. So that, we fce, the Neceflity of Nutri-
tion is Two-fold; one in relpe&k of Augmentation,
the other in refpe& of Confervaiion,

As tothe continuall Decay, or Depredation of
the {fubftance of our bodies, wherein the latter
neceflity of Nutrition doth confift 3 that we
may the better underftand the manner how it
iseffeted 5 weare to enquire into the Caufes
thereof, v7z. the Agent or Depredator,and the
Matter or {fubftance depredated.

The Agent or Efficient Caufe, with all Phi-
lofophers, we hold to be the Natuyall Heat, or.
Viral Flame, ac firft kindled , by the vegetative

of the parts, is fou, or Plaftick {pirit, in the blood, conftantly

the Vital Flame

burning in the Heare, as in its fountain, or pri-
mary Fecus , and thence by diffufion of it {elfe
through the arteries, warming, cheri(hing,and
enlivening all pares of the body. This Lar fa-
mitharis is called Suqurov i, ingenitus ignis, by
Hippocrates 5 w & TH wxediee Tihs Luyhs tumdaaes,
Accenfio antme in corde, the Kindling of the foul
inthe heart, by 4riflorle sand'generally known
by the name ot Calidum innatum | the innate
Heat. The principle of life, therefore, being
a certain Fire , certain it is that the fame can-
not fubfift or endure one moment of time, un-
lefs itbe perpetually maintained or fed with
fome convenient Vnduavue, (uccendiculum , ot
Fewell 5 which is thereby indefinently confu-
med : for, all Fire whatever (that Elemen tary

Fire,




Of Natrition.

Fire , which the Arsflorelians conceive to be {o
pure, as to need no pabulum or aliment, being a
meer Chimera) doth conferve it fclfe onely by
the deftruétion of the matrer, in which it is ge-
nerated. So thar,indeed, we have one and
the fame Caulfe both of our Life , and of our
Death 3 or (to{peak more properly) our Life
is nothing but a continuall Death, and we live
becaule wedye. For,fo long we live, as this
Veftall-Fire is kept glowing and fhining in the
facrary of our heart : and when the {ame is
put out, either by fuffocation , or want of fu-
ftenance, life is inftantly excinguithed. And
perhaps, it was to this Euripides alluded,when
he faid ; Quis movit autem,an vivere hoc [it emoris
An emorty boe [it quod Vocamus i vere 2

The Matter or fubftance confumed, we con -

ceive to be the Fluid parts of the body, efpeci-

them fnmerhing of the nature of oyleor ful-

the folid parts,at leaft not in that large quanti-
ty vulgarly fuppofed. For, expericnce teach-
eth, that {undry Animals, as Bears, Dormice,
Swallows , &c. do {leep all the winter long,
without receiving any {upply of aliment : and

et have all their folid parts of their bodies, as

arge and firme,when they awake again in the
{pring, as when they firft betook themfelves to
their dens or dormitories 3 nay, if we may cre-
dit Narurall Hiftorians , they grow fat in this
time of cheir long abftinence, Vhich doubt-

lefle

g.
'11;h¢ Matter
R 3 £ += thereby con-
ally the Blood and {pirits, which having in fumed, ot th
fubftance of
3 _ che folid
phur; are the principal fuccendiculum,orFewell bucthe Flid,

of thevital Flame: and not the {fubftance of and cheifly
the Blood and

Spirits,
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Difperfion,

Of Nutyition,
lefle is-to be afcribed to this s that the flame in
their heare, all thar time, being but gently mio-
ved; and burning quictly , doch corfume very
lictle of their fpirits and blood, I like mane
NeE, wehave examples of Leucophlegmatigue
virgins, who upon a decay of Appetite, “have
endured long abftinénce from all forcs of ali-
ment : and yerhave fiot been emacidced in a-
ny proportion to their fo divturn fafting. So
that it is more than probable, that there s rot
fo rapid and profufe an’ exhaufkon of the figh.
ftance of the folid patts, by the aétivity of the

vital Heat,as Phyficians have vl arly imagi-
ned. Inmany difeafes, we confcl%:, the habie
of thie body 15 much cXrenuated ; bue thae is

only a fubfidence or faccidity of the Mufcu-
lous flefh, caufed by the defed of Ipirits and

blood , by which the fame was formerly di-

ftended and plumpr up 5 not by any deperditi-

on of the fubftance of the {olid parts.

Laftly , as for the Manner How the blood
and fpirits (and, if you pleafe to bave i fo, al-
fo the lefs fixed an Imorr: cafily exfoluble par-
ticles of the folid parts ) are ablumed by the
vital Heats it mav be familiarly cxplicated by
the example of the oyle confumed by the flame
of a Lamp. Flame (“as reafon definek; it)isa
fubftance luminous and heating, confifting in
a perpetuall Feers, 7, e, an indefinent aceenfion
of the particles of its pabulum, or combuftible
matter, and perifhing as faft as it is generated :
fothat fire is made fire, and again ccafeth tobe
fire, in every, the fhorteft moment of tie :
and




Of Nutretion.
and when there remain no more particles in
the combuftible mareer, wherein 1vmay gene-
rate it {elfe anew; itinftantly perifheth, Con-
tinuall Defperfion, therefore , being the proper
cffe&t of Fire 3 the matter or fewell, whereon ic
{ubfifteth , cannet but be in perperuall flux or
decay. Inlike manner ( that we may accom-
modate this to our prefent purpofe)) the Lamp
of life confifting in a continuall accenfion of vi-
tal {pirits in the blood, as that pafieth through
the heart 3 thofe ‘vital {pirits , tranfmitced by
the arterics to the habit of the body, no fooner
arrive there,buras they warmeand vivifie the
parts, fo do they immediatly fly away, and are
difperfed into the air, carrying with them ma-
ny aqueous parts, and (perhaps) fome fulphu-
reous exhalations, Moreover, there being in
all patts of the body certain {iveerand baifa-
micall, or conferving {pirits, as it were affixed
unto and concorporated wich them ; the vital
{pirits meeting with and aéting upon them,do
by little and little render them volatile, and ag
length wholly difperfe them : whereupon the
minute parricles, in whichthey did refide, be-
come mortified, 8,as excrements of the body,
are cjeited together with the exhalations of the
blood. And this is (as we conceive)the reafon
and manner of the depredation made upon the
parts, by the viral heat.

If your Curiofity extend yetfurther , and
you would enquire into the Quantiryof Ali-
ment daily devoured by this Brolychnium 5 ox
Lamp of life 5 the acute Sanéforius will tell you,
that,

&.
And in whas
Qudfity,
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Of Nutrition,

that , according to his ftatique obfervations,
men commonly avoid as much by infenfible
perfpiration, in oneday, as by ftool, in fif-
teen. Busf{o greatis the variety among men,
in refpet of temperament, diet, age, exercife,
the {eafon of the year , and ether circumftan-
ces 3as that no definite compute canbe made
of this difpence. And yet we may be certain,
that the proportion of bleod and fpirits daily
exhaufted by the flamebursing within us, 1s
very great : and that the moft parr of the mat-
ter of occult transfpirations,is the vital {pirits,
which are continually generated  and conti-
nually difperfed.

From the confideration of the Caufesand
Reafon of the Deperdirion of {fubftancein Ani-
mals, we may opportunely progrefle to an en-
quiry into the Caufes and Manner of the Re-
movation, or Reftauration of it, by Nutrition.

The Efficient principle (or €exn wmnTmi it e~

The Efficient - 6, as Argflotle calls it ) certainly, is the very

Frinciple of
the Removation
of the parcs,

fame with the Generant, or Formative 3 be-
caufe, as we {aid afore, Generation cannot be
without Augmentation,and Augmentation is
Nutrition. Not that we are of their judgment,
who hold that Life and Nutrition are differ-
ent, not fz2ve,but oncly /s ratione ; for, the Em-
bryo is nourifhed; before the Empfychafis : but
that we conceive , that Life doth confiftina
continuall accenfion of vital {pirits out of the
blood , whichis the pabulumiof the Lamp of
life s and that Nutrition doth confift in the re-
flauration of what is confumed , by an Appo-
ition




Of Nutyition.
fition and Affimilation of confimilar or conge-
nerous matter, _

The Material,or Conftitutive principle, we

+ - 1 . 3!
take to be a certain fweer, mild and balfami= and what the
cal Liquor, analogous to the white of an egge, Maerial,

out of which the chicken is formed. For fince
all Animals are nourithed with the fame, out
+of which they were at firft fabricated, accor-
ding to that common Axiom , 7¢fdem nutrimur,
ex quibus conflamas 5 and thatof driftoile,cadem
materta rﬂ'. €X qua augetur antmaly & ex qua con-
fTisuitur primum 5 and fince they have their ori-
gine ex Colliquamento : we may well con-
clude, that the Succus Nutritius is in all qua-
lities refpondent to the Colliquamentum of
the white of an Egge. Nor are theyin the
right, who thinke, that the parts of the body
being diverfe, thole of the Aliment ought
allo to be equally diverfe. AsifNutrition
were nothing elle buta feletion and attraéti-
on of fit aliment 5 and “that there were not
required in every part a concoétion; aflimila-
tion,appofition,and tranfmutation, For, the
Aliment of all parts is common, and fimilary,
fuch as the white of an egge 5 notheterogene-
ousand compofed of diverfe parts:andit1s the
work of the Vegetative (oul, as to forme all
parts out of one and the fame homogencous
matter at firlt, {o afterward to augmentand
repairthem out of the like, by transforming
that into the fubftance of each part, which is
potentially all pares, and attually none,  As
trom the {amerainall forts of plants receive
o their

T e e A —— S e — T T
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e Of Nulvition.
their increment 3 becaufe the water, which
was potcntially life to them all, is now made
a&ually life to each, being tranfmuted into
the {ubftance of each. VWhereunto the Phile-
fopher had refpeét,when, oppofing the opinion
of 4 HAXA007AT,

Pyircipium revam qui dixit Homaeomefiam s

De gen.Animsd, ~ He {aith 3 Diflsnétio lr;drrf:ml Nyt gufdﬁm 0-

L:c. 4, pinantur, proptevea fitsques [imsie fuapte natura ad

fimile fertur © nam prater alids multas, quas ratio

ifta bates diffcultates,accidets ut quavis pars (fmi-

laris [esrfim crectur Verbi gratiaffa per 6, ner-

L 5 € carnes y [i quis eam caufum approbet, &c.

0. Laltly, as to the AManrer how the parts are

And the Man- refeéted, or inftaurated ; itismoft probable

474 Lﬂ:’;‘;dﬁ’ the fame is effected by appofition, agelutination,

and afimilation or tranfmutationsall which mufk

in order fucceed each other, before theaét.of

Nutrition can be compleat. For, the fzccas

nutiitius, being firfk prepared in the ftomach

and other organs thereunto infervient, mufk

be brought and appofed to all the parts, that

arc to be nourifhed; then from contiguity by

appofition it muft be advanced to continuity,

by agglutinationsand laftly made of the fame

fubftance with them, by affimilation or tran{-

mutation, which isthe perfeétion or ultimate
term of Nutricion.

From what hath been {aid,it eafily appears,
vy, that the expence of the Aliment ( at lealt of
of the mofold the Chyle extrated fromit) is Twefeld 5 one
:h‘:"“} ° part thereof, being converted into the fwccus

nuliitius.

ol
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wutrsiiusy for the inftauration of parts : the
other being converted into Bloed, both for the
fewel of the vitall lame, and for the confec-
tion of Spirits. That we may, therefore, the
better underftand the procefle of Nature in
both thefe Operations ;1 is fit, we enquire in-
to the method of Chylification firlt, and aftet-
ward into that of Sanguification : that wemay
comprehend the whole hiftory of Nutrition
from the beginning to the end.

e e ———

OF CHYLIFICATION.

Exercitation the Second.

Of Chylification.

Hen we eat; whatfoever of folid Ali-  Article

ment is detruded into the Ventricleor 1.
flomach ( for Deglutitionis by way of detru- The order of
fion)doth for a while obferve the fame order, the fomach,
in which it was {wallovved dovvnsvvhat vvas
firft taken,lying undermoft, and vvhat laft,up-
permoft : unlefle it chance, through intempe-
rance, that an exceflive quantity of drink {o
diftend the ftomach, as rhat the mear be {et
afloat 5 and then that orderis changed into
confufion,

When our hunger is {atisfied, and repalt

finifhed, the ftomach doth dilate ic{elf more ihe gomach.

“

or lefs, according to the proportion of meat inConcottion,

and drink received, fo asto imbrace the fame
C2 clofely

The Poffure of

-
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The Diffolution
of the Mear,
by an Acid hu-
mor fouad in
she (fomack.

Of Chylification.
ciofely and ftriétly on all fides 5 and then fhut
both its upper and lovver orifice 5 the upper,
that vapours may not afcend to the brain, and
that the concottion may be the more perfet 3
the lovver,left any of the meat fhould defcend
into the guts, before it be converted into per-
fe&t chyle. Yet the lovver feemsnot fo firong-
ly contratted, asthe vpper ; becaufeit hath
been obferved, that upon evenagentle com-
preflion of the body of the ftomach, it eafily
yeelds to the preffure of the yet half-conco&ted
meat,and permits it to pafs into the outs, And
fometimes the flomach s {o vveakned,by fur-
feits and frequent diftenfion, as that neither
of its orifices isdravvn together fo clofely, as
it oughtte be ; and in fuch cafe the Concodti-
on 1s alvvayes imperfeét.
The mearthus received into, and embraced
by the ftomach, is by and by moyftned and di-
luted,partly byche drink , partly by a certain
Acid humor contained in the ftomach. Which
being endovved vvith an incifive, penctrating,
and diffolving faculty, doth as it vvere cur,
and diflolve the folid mear into very {mall
pieces,and ( like an excellent menftruum) ex-
traltall the laudable and alimentary parts of
ity ac modum Tinflure. But vvhether this A-
cid juice be ingentte in the ftomach it {elfe, or
fene thither either from the Spleen (ashath
been vulgarly believed ) or fromthe caliacal
areerics ( as ismoft probable ) vve (hall here-
afeer profefledly enquire. In the mean vyhile,
certain e is;thac this Acid liquor(or fpiri{r, as
omge




Of Chylification.
fome have named it) is fo neceflary to the fto-
mach; as that it cannot happily. performe its
Office of Chylification vyithout 1t,.; For ("to
omit hovv much the fame conduceth to ex-
citement of Appetite)vvhen it is,vvanting, the
concodtion is rendred fo imperfe&, asthat the
meat 15 avoided vvhole, as it vvas {vvallovy-
ed dovvn's vvhich Hippocrates {eems to inti-
mate, in the 1 Aphor.3. feif. vvhere he faich,/n
longis inte$tsnorum levitatsbus 5 i taltus acidus
fiats qui piitis non eratyfignum bonum et Certain
it is alfosehat this Acidity,as it is not excited
bucby a moderate heat, {o it-isdilcuffed and
deftroyed by an exceffive. Which is the
reafon, vvhy the appetite is vveak and lan-
guid in phlegmatique conflitutions, and cold
diftempers of the fromach 3and in Fevers,and
hot diftempers,vvholly takenavvay. Like as
bread is very hardly leavened;in a cold place,
and in an Oven not at all. But,we return from
our digreffion,

The mixture of the folid and liquid parts
of the aliment, being by this time advanced

13

e

‘rT'f? hi.'clh g:ﬂu,
Fai feth a o=
ufque ad minimas {o asthe vvhole appears to Ferpe,

reaif
dHomn

be, one and the fame fluid {ubftance 3 in the °'the Chyle

next place fucceeds a Fermentation, not unlike t
the motion arifing in vvine, vvhile it defz-
catesitfelf. VWVhich Fermentaiionvveunder-
ftand to be a cerrain Heatand agiracion of all
parts of the liquor, arifing from a conteft or
ftrife betvvixt the Spirits and crafller parts,
vvhile the Spirits endeavour to expand them-
felves, and flye avvay,and the grofs parts op-
pofe

EIEEHH
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Of Chylification,
pofe and hinder that their endeavour. Now
this is'that motion, which being equivaletitto
long Elixation ; doth {o fully imp:2gnatc the
potulentpart of the Aliment, wich the fpirits
and virtues ‘of the folid, as that it putson the
form of a whitifh juice, in colour and confit-
ence not much unlike the Cream of barly, ge-
nerally called the Chyle,as the fun&ion or ati-
on of the ftomack, by which itis fo confe&ed,
s called chylificatzon.

o pf-.m’f But, hercwe areto advertife thatall the

the Alimenr, M¢at doth not ‘receive this commutatiene-

not Chiiified ‘qually foons it having been obferved in'dif-
ﬁf;;f;i;i‘]’;_ fections , that {ome parts have been perfeétly
and the et converted into chyle, and that chyle detruded

Chylified, ek into the inteftines and milky-veins 3 while the

CPaEe N Lot ‘have remained wholly crude.  Nor is it
rcafonable , that the whole mals of Chyle
fhould be detained in the ftomack ; or that
what is already concoéted , fhould there ftay
and expet the perfeétion of what is not con-
cofted : butthat as faft as the chyle is made,
fo faftfhould itbe difcharged out of the fto~
mack,

6. We are toadvertife alfo, that as to the Time

The mmere- wherein the work of Chylification is wholly *

fei Chyii%f:;- confummated, thereis-no {mall variety 3as

tion,various, well in refpeét of mens individuall tempera-

Teolding 1o - ments, as of quantity and quality of mcats they

peds, cat; and alfo of the time of their meals , with
other circumftances. For, in fome men the
digeftion is compleated in 3, 4. or 5, hours

fpace 5 while in others it extends to 8. 10. nay
13
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Of Chylification.
y 3. which cerrainly is tobe afcribed chicfly to
the abundance of heatand Acidity in the fto-
macks of Thofe , and to the decay of them in
Thefe. Again, by how much thegreater guan-
tity of meat is devoured, by fo much the {low-
eris it digefted. Thefame likewife'may be
faid of the guality thercof ; becaufe the groffer,
tougher and harder the aliment is, by {o much
the more difficulty 1s 1t comminifhed, cutr,
diffolved , and fermented 5and confequently
the longer before it be concoéted. Morcover,
concoétion is performed in' the day much {oo-
ner , thanin the night § notwithftanding the
vulgar opinion, of the receflion of the naturall
heat towards the ftomack, in {leep, for the pro-
motion of Chylification: becaufe in the day,
by reafon of motion and exercife, the Circula-
tion is more free and {witt, and {o the diftribu-
tion of the Chyle more expedite. Laftly, 2a-
[ticarion of the meat in the mouth is {o necefla-
rily pracedaneons to concoétion s as that by
how much the fmaller the morfels are,and the
better chewed,by fo much thefooner are they
digefted. Nay, among the parts of the fame
meat , there is no lefle variety ;s {fo that fome
parts of bread and flefh commonly remain un-
altered, a good while after others more tender
and exfoluble are transformed into perfe&
chyle, and protrirded into the gutts, So thatno
certain time can be affigned to Concoétion in
all men. But Narture icfelf hath given usa
figne, by which every fingle perfonmay know,
when this chylification is finithed in his fto-
mack 3

3
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The Journeyof the Chyle.

mack 5 and that is a fenfe of emprinefle . and
| appetite to a {upply or recruit of Aliment.

THE JOURNEY OF THE CHYLE

-

Exercitatson the Thivd.

_ ':5 \ Article
HeChyle,being,according to the manner
. X; 1 ey iz o
. clared, p tly concolte -
| e o auar sl udecla ed, perfeétly concoled | is by de

oncfthe  grees ( the {tomack gently and gradually con-

h']r_-_i-ﬁm-‘r:? tracting it {elf ) exprefled or detruded into the

and inceftines. OULS 3 and not attradted by them, as hath been

intd the com- -commonly taught. The Gutsbeing filled with
T;;L.TZF{ES—J:].-::EIE: this liquor, and by a certain periftaltique mo-

vene Laflee. 110D orundulation, like that of worms creep-

| ing , contra&ing themfelves {ucceflively from
\ the firft to the laft 5 tranfmic the {fame down-
ward. And asitpafleth through them ; there

is a [eparation made ot the profitable or ali-

mentary part, from the unprofitdble or excre-

mentitious ¢ the latcer to be excluded by ftool 3

| the former tobe protruded into the Vene La-
| &eeyor milky veins. Which opening them-
{elves by {mall orifices or inletts, in infinite
number, 1nto the coars of the inteftines 5 and
running in continued channells from thence
il | into the Melentery : carry the Chyle intoa
i certain common Receptacle or Gulph (called
Receptaculum Pecquetis from the inventor)con-

fifting of a membranous fubftance , fituate at

the root of the mefentery ; uponthe wertebre

lumboyam,




The Fourney of the Chyle.

lumboram 4 and filling the {pace betwixt the
Mulcles Pfoe. From this common Recepracle
there are derived other duftus chylifers, which
running upwards , ncer the {pine of the back,
through the Thorax , and propagated quite
home to the fubclaviah branches of theveraca-
va, neer the external jugular veins , exonerate
whem{elves into them; {o as the Chyle being
there commixed with the blood , is by the af-
cendent trunk of the vens Cava,foon imported,
together with its new affociate, the blood, in-
to the right ventricle of the heart. And this,
according to the late invention of Pergaer, and
anatomical experiments of the moftaccurate
Diffeétors fince , is the true Tradu&ion of the
Chyle from theventricle to the heart : art leaft
of {fomuch of it, asis tobe converted into
blood, for the fewell of the vital Flame, and
confe&tion of vital {pirits. A
That we may, with the more exa&nefs and ofwhich
certainty , trace the footfteps of the Chyle in thereare two
allics progrefs through thefe various and ob- E'jﬁdg‘mff i
fcure Meanders; we arc to obferve, from Ana- Iaeftines; the
tomicall Demonftrations , two things concer- gj"”“m the v
; g : andules, in

ning the Chyliferous Conduits, Frrff 5 that the sdomen, s
there are ( befides the Common Recepracle, into which

and channells from thence afcending to the £ om™mer i |
cheft and fubclavian veins ) two kinds or {orts race them- &
of the vena La&ez ; one arifing in {lender ca- felves. ‘
pillary roots from the Inteftines themfclves, ¥
and thence delated through the Mcfentery to h
{fome glandule orother , {ituatecither in the i
Mefentery ic fclf; or not far from it in fome o- i

D clicr




The Josrney.of the Chyle.

ther part of the Abdomen, and there diffemi-
1Lm‘unmﬁphld;5 furcles : theother taking
1[& Or! ",Il ¢ out of that very (s lﬁlLth s - 1NLO
which the former {ort exonerate themielves,
Secondly y that the Glandules in the Abdomm
are. not {feated in I.'thiLﬂ]L }MHLESIHEH me
butare varioufly pofited, here in fome Ihcre 'J
others, accordi n - as Nature ({fometimes affe-
Chin ﬁ.“_,hn in the f’tmti ?LClL , where conves
niency admits thereof ) pczﬁitrh to fix them s
and this wit 1-m=t uuo'nmedity to the body:
and that from thie incertainty of the pofition of
thefe Glandules, ti ¢ Diftribution of the venge
L :hrm comes to be alio various and incertain,
ror, Anatomy fenfibl y artefteth , that all the
{mall furcles of the vene Laftee of the formes
iﬂrr(: rifing from the inteftines) do conftantly
tend 1o fo 11 ¢ one Giandule in the lower bellys
and are duftributed into the fame, before they
arriveat the Common Recepracle , or difem-
bog uc themfelves into any veingyea (as was
new w faid) that they produce another race of
ﬁ:h llary branches in I_I'L., Glandules, in whiclh
tl mmluu were terminated 3and tl at many
of thofc fmall rivulets concurring and uniting,
make one greater channell, ‘before they lofe
themlelves eicher in the Common oceah , OF
any branch of the wera cova. Now, from the
forefaid various pofition of the Glandules, it
comes to pafs 5 that the Diftribuiion of the
venae Ladtez ";tctl]r_ir fubftance,and their new
pn.pauaum out of them : ag ain 5 are founcer-
tain, asthatic hath gi e occafion tofome

Anatomigy




The Journey of the Chyle,
Anatomifts to fufpeét, that the verse Laflec are
diffeminated into very many parts of the body;
when, indeed, they on 1} come neey thofe parts,
and chen p:tﬂu_ by them, withour cffufing any
part of the Chyle into them.
Now, from thefe ubfumtlmm it is very
mbnblc‘, that all the vene Laffee ( before the

Chyle lofeth ics milky colour)do exonerat L" f'- er

th{:mlihm either intothe vena Cava, or {on
branchesofit. Andas for theLafes Thoracice,
our fenfe demonfirares, that they empty them-
felves into the fu.:-:.fan'ﬂ u Axillary veins
(branches of the #ena Cava) 5 {o that none dif-
gurﬁclnﬂtlulrfmnﬂht or chyleinto anybranch
of the vexna Fori
part of the Ch ylelam.pmcd into tlu:, Lis cr
(Cas was long believedand taughr),ch ere to be
converted mm blood : ; and conf cquently thac
the office of the Liver is not Sang m‘ﬁlﬂum

Whether any of the vere Latlee are diftri-

buted into the Ps pf and womé; In wome 'J‘"“‘ the Milie
ln the apps

Nnac |.r‘-‘u'-_.

though highly prob: bIL;IkKFHHLIrph[L

Anatomift having hitherrto been fo L,J{.Hy in

g i o=

his {earches 15 todifcover LW, what ff_xln.'fﬂ“m {:1". e
h*‘u;,

waycs or p’lﬂlﬁ{.‘:tl cy rLI.L1r*~utL.L1 We {ay, the

bighly pmbabu ; for, according to that ]ud]d P ecular vel:

|:.|'.“..Ju..

ous faying of Hippocrat es , Licel .,If'”-‘r:” oculorum”
effugiant, ea tamen men! :f acie comprebendantur 3
though they have {“uaml.ﬁ conicealed th Cm-
felves from the cye of the ujv , yerare they
obvious to the eye of the Min d: "-n.l the acure-
nefs of our Reafon may hercin {“1“1v the m
nefs of our fenfe. Now , to evince the proba-
D 2 i_‘|l1l.t':,'

; 1t 1s moft manifeft , rhar no -
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The Fourney of the Chyle,

bility of this Opinion, let us confider the fun-
dry and weighty Argaments, that feem to af-
fure, that the adulk inthe paps is no: made of bloods
but mere Chyle broughtinto them by fome peculiay
veffells. Which though a feeming Parergy, is
yet fully pertinent in this place.

Firlt, there are uoconvenient wayes or copdutts,
by which Blood may be, in a due quantity,im-
ported into the Paps, there to be whitened in-
to Milk. For (1) the Arierie Thoracice can ad-
ferre bura fmall cribute of blood into the trea-
{ury of the Paps; and what they bringin , is
foon cxhaufted and carried off againby the
veins saccording to the apodi&ical dorine of
the Circulation of the blood. But, did the
blood remain in them 3 yet would it hold no
realonable proportion to the large quantity of
milk ufually effufed ina day (whichin healthy
Nurfes commonly amounts to two pints). Be-
caule the Arterics diffeminated into the Paps,
arc cxceeding fmall , as our eyes witnefs, and
Ve[aliusy long fince well obferved , where He
faith, Exigue aut fere nulle avterie adeant mam-
mas, quod (s mammarum canéro affearum ablati-
one conflat 5 ubi pauce aut feré sulle arterie [an-
Quinem fundunt o cium tamen venarum mAgHna (0~
piafit. (2) The Arteriz Hypogaftricz cannot
be thought to convey blood into the Paps 5 be-
caufe they are terminated ina pare far diftant
from their confines, and empry themfelyes
where their fireams are foon {wallowed u
and returned into the vena Cavaby the Hy-
pogafirick veins, (3) Thefame maybe f; ai%
0




The Fourney of the Chyle.

of the Epigaftrick arteries and veins. So that
in refpeét of wayes importing blood into the
Paps, 1t appears altogether unlikely, that that
(hould be the matter of Milk.

Secondly, Bloodis notafit, nay not a poffible
matter for the generation of Milk. For (1) if
blood fhould be imported into the paps, in

certainly it would be converted rather into
pus, than into milk,as is frequently obferved in
Inflammarions and Apoftems of the Paps. (2)
To what end fhould nature convert blood into
milk , when that milk is to be {foon converted
again intoblood , in the infant {ucking it ¢
(3) How is it poffible 5 that the Chyle, which
lofeth its whitenefs and other qualities, when
it is transformed into blood; thould refume
them again, as {oon as it becomes milk ; 4 pri-
vatione ad babitum , 1s repugnant to Nature 2
(4) Meat and drink cannot be fuddainly chan-
ged into blood , and that blood changed into

6.
Bloed is nora
fir, nor pofli-

. : , ble Matter, for
fufficient quantity , and there extravafated 5 the gencration

of Milk,

milk ; but experience teacheth, that the paps -

of nurfes are filled foon after their repafts, and
many women feel their milk flow {wiftly into
theirbreafts;almoftas{oon as they have drunk.
(5) Women that arec fomewhat fat,have grea-
ter plenty of milk, than fuch as are lean: bur,
if blood were the macter of milk , the lean
would afford more milk, than the fat 5 becaufe

the lean have larger arteries and veins, andfo

more f{tore of blood. ( 6) Ifblood were the
matrer of milk,then would the bodies of Nur-
fes fall into dangerous ficknefles , from excefs

of
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The Journeyof'the Chyle,

of blood’, foon after they ceafe to oive{uck
becaufe being long accuftomed to the gencra-
tion of fo profufe a quantity of blood , forihe
fupply of their milk s and that daily evacuati-
on Ihcriﬂfc{’ﬂﬁng, the whole body mufk needs
be opprefled with chat redundancy : bur, they
feldome complain ‘of any Pleihoras thetefore
&c. (7)1t blood, not chyle, were the mat-
ter of milk , then were it impeffible the milk
fhould retain'the odour and qualities of the
meats eaten 5 fince no manifeft qaality of the
meat can be deprehended in the blood 5 much
lefs in' whatisgenerated of blood, as being one
remove furchicr from ic : but the Milktdoth
frequently retain the odourand other quali-
ties of the meat and drink s Ergo. Thisisat-
tefted by the experience of Phyficians,whe give
purging medicaments to Nurfes, when there is
caulc to purge their children, Profper Chiarsi-
anas, the beft Commentator upon Hippacrates,
hath an obfervation of a woman , who havin

" taken a purge,foon after gave her child fuck,

and th[‘l’th}: ‘cndangtrcd the childs life s afu-
perpurgation enfuingin the child , while her:
felfe feleno effeft of the medicament at all.
No obfcure argument, that the Milk deriveth
its purgarive faculty from the Chyle,not from
the blood 5for if it were to be carried o longa
journey, as through the heartand arteriessand
therein undergoe fo many and great changes :
doubtlefs the virtue of the medicine would be
much weakned and dulled 5 nor'could it be
derived into the paps, fo{oon after it was firlt
received




The Journey of the Chyle,
eceived into  the fltomack. Here may we fea-

fonably recite ‘thar faying of Arftesle, Sila- 7. De big. A-
ffans pilum cum cibo ant poiutngevat ad mammys mmal, cap.at.

pervenits & in eavuns papilles coufiftens, morbum
sndacity qui TEAXIXTIS nominatur 2 and that rare
obfervation alfo cited by Afartranms, of a plece
of a root of Cichory eatenin/{allade by a nurfe
at night , andraken outatone of hernipples
the next morning. But, above all, this Expe-
riment is moft convincing. Let a nurfe drink a
good draughr of milk tincted with Saffron; and
within.an hour or two atter exprels the nulk
out of either of her paps, into a glafle or other
{mall veffell : and that milk fhall havethe o-
dour, fapour ,‘yeaand the very colour alfo of
Saffron. (8) Neor is the Milk made of the Men-
ftruous blood , as fome Philofophers have
dream’t 5 becaule many bruit Animals have
milk , that never {uffer the monthly flux 3 be-
caufe moft new-born infants have fome milk

ia their paps, as Dr. Haruey hath weéll remar- Degen. anim,

ked 5 and becaule even- Men: themfelveshave
been found with good plenty of milk in theirs
allo. Schenchius athrms, that he knew one Lay-
rentiws Wolfius 5 who from his youth to the 5o
year of his age, had aboundance of milk flow-
ing out of his duggs every day. The like is af-
ferted of a certain Flemming, by wallexs 5 and
of divers others by Cardan 5 by Beneditius,by
Aquapenders and other credible Authors, Nay,
Hiftorians report , thatin .dmerica there are
whole nations , among whom the men gene-
rally abound with ' milk, and fuckle their chil-
dren,
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The Jouruey of the Chyle.
dren. To which we may adde, that many
nurfes have theic Termes, while they give
fuck, and yet find no diminution of their milk,
at thofe times, more than at others, So that we
{ee, how unreafonable it isto conceive, that .
bloud is the matter of Milk.

Thirdly, Milk and Chyle feem to be one

Pt oEe inand the fame thing 3 as may appear both by

all cheir mani.
feft Lualiries
and are recis
Procally con-

" their mutuall agreement in all their qualiries,
and by their eafie reciprocall convertibility.
As for their refemblance inmanifeft qualitres 5
(1) They both have a fatty {ubftance : other-
wife neither could be fit cither to fuftain the
Lamp of life, or toinftaurate the parts 5 nor
can the bloud contain any fuch fatty fub-
ftance in it, but what is derived from the
Chyle. (2) AsMilk doth confift of two parts,
the ferum and craffamentum 5 fo likewile doth
Chyle, whofe ferum is dreyned away by the
kidneys, and ¢raffament by the guts. (3) As
Milk, if kept over-long, cfpecially in a warm

place, or corrupted byany Acid juice, doth

turn fowr 3 {oalfo doth the Chyley andin the
ftomach of Calves is found a certain fowr fe-
rum,which houlwives ufe for the coagulation
of their Milk ; in like manner the {ame is fre-
quently generated in the ftomachs of mep,
which being ejefted by vomitting, fets the
teeth on edge 3 having acquired that fowr-
nefle either by corruption from exceflive heat,
or by the admiftion of a melancholy juyce.

(4)They are equally fweetin talk 5 which 1s

thereafon , why many brute Animalslick up

the




The Journey of the Chyle.

the milky liquor flowing from the {fecundines,
when they bring forth their young, which is
indeed the nutriment of their young, while
remaining in the womb. . (5) They refemble
cach other in colour,being both white 3 asthe
{fenfe teftifieth. (6) They both contain cerrain
{mall Fibers, that feem to be educed from the
more vifcous and glutinous parts of the ali-
ment. And thefe; doubtlefs, are thofe Fi-
bers, which {enfibly uniting themfelves in the
fupetfice of bloud let forth into a cold veflel,
appear in form of a whiti(h film, or thin skin 3
long miftaken by Phyfitians for cold, vifcid
:-3m-:lg phlegmatique matter commixt with the
bloud : and if the red parts of the bloud be

ently wafhed away from them, they become
ﬁiﬂ;h}&l}r vifible, And as for their reciprocal
Convertibility 5 thatis clearly proved by this,
that Chyle 15 eafily converted into milke, in
the Nurfesand that milk again converted into
Chyle in the ftomach of the Infant char fucks
it. Now thefe many refemblances confide-
red, we may fafely conclude, that they have
much more of realon on their fide, who con-
ceive Milke to be nothing but meer Chyle
brought from the ftomach to the Paps, by pe-
culiar paffages 5 and therein promoted to
{omewhat more of pcrﬁ:{tiun : than they,who
think it to be made of bloud whitened in the
glandules of the paps,

Having, wicth fo great verifimilitude, That Chyleis
importedallo

breught Chyle from the ftomach to the Paps, into the won s,
for the fuftenance of the infant,after be 1sborng in pregnasc
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The Jourmey of the Chyle.
it remains now that we fee, whether any pot=-
tion thereof be deduced alfo to the womé, for
his nourifhment before he is born. Firft,there-
fore, let us{erioufly confider, whar light hath
been anciently given to this obfcure difqui-
fition, by that Genius of Nature, Hippacrates 3
who hath fundry pregnant Texts to this pur-
pole.

Hierum feiu grandiorem ({aith He ) compri-
meve mulievts Uentrem, (3 quod in ctbo potague
et pinguiffimam & candidum, magifque utevi ca-
love dulcoratum, tn mammas tendeves (& in uteros
quoque extguam poriionem pey eafdem venas de-
ferrt.  In which words the reverend Author
toucheth upon two things very confiderable
andpertinent. (1) Thacthe fac, white, and
{weet Chyle is carried up to the paps, by com-
preffion of the Vene Ladtes,and the common Recep-
1acle of the Chyle 5 the {woln womb being in-
cumbentupon them, and prefling the Chyle
upwards. For, that Compreflion cannot
be underftood of the veines and arteries in the
lower belly, as if they were thereby urged to
difgorge their bloud into the papsy for the ge-
nerationof milk 5 becaufe, a compreffion of
thofe veins and arteries, thatare n=er the Zer-
tebre Lumboram, would neceffarily hinder the
courfe and recourfe of the bloud, requifite to
the work fuppofed. But,as Perquet will have
the weight of the Liver, moved up and down
n refpiration, to conduce to the compreffion
ef the ftomach,vene lafles and receptacle from
the upper part of the abdomen ¢ "So. will Hip-
pocrages




The Journey of the Chyle.

pocrates-have it, that,from the lower part, the
compreffion of the womans belly by the
grmtntff and weight of the child, doth caufe
the Chyle to alcer 1cs coutfe ( his wmrdaj in a-
notherplace, being, convertitur ad mammais
quod eft duler[imum éx humidoyand flow upward
to the paps. Thusthe ‘3::3,?1.111115 as Nmmures
reports, had ‘a trick toblow up the wombs of
their Mares, by certain fufi fateria offca, like
pipes, to the end that their bellies being com-
prd'fed by the {welling of their wombs, the
greater abundance of Cl hy le mighit be protru-
ded into their udders, and fo tiicir milke en-
creafed, (1) Since by reafon of the fame
Compreflion, the p’lﬂn‘wrﬁ of the ‘L.mmlw,ﬁ.a1-
{els tcndmﬂimm the paps to the womb, 15 not
fo open and free, as while the burchen of the
womb was lefle 5 thence it comes,that {o {mall
a quantity of the Chyle is imported into the
womb, as will not {uffice to the nourithment
of the Feetus. Much Chyle, therefore, flow-
ing to the paps from the F’f; « Lafles, and the
Comman Recepracle 5 and fome milk alfo re-
flowing from the womb to them, by reafon of
this Compreffion mentioned : it is o won-
der, if the paps at that rime {fwel above mea.
{urc,

A {econd memorable place of Erppocrates
to this purpofe, isthat 5 Admammas entm f_;;
uteram ejufmodi venule, & fﬂfﬂﬁnfiff ferantur.
Cumgufﬁd uterum peyvencyitylaciss formam habet,
Coque eXIguo puey | Ilrrm.tffr d mamme ..ru:' uls lac
exceperiuty aitolluntay & impleatur,
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; The Journey of the Chyle.
J;:i A third, rothefame effe@, isthis 35 Ferus
| | quod tn [anguine dulciffimum eft, ad fe trabit, -
! mulque ali quantali laélis portione fraitur \WWhere
fj;l He hinteth the true caufe, why it is unwhole-
i ‘ fome and dangerous for Infantsto fuck wo-
men with child; viz. becaufe the beft of the
| milk is artracted by the Feetus, in the womb,
and the worltis carried to the paps, VWhich
ik He more exprefly declares in thefe words ,
i Dum marime exfugunturyvens que ad eas tendunt
ampliores veddumtur 5 & ampliores effeite quod
pingue efi e ventre altrabunt, & i mammas
tranfmittunt : giving the reafon, why the fat
and richer parts of the milk do not afcend to
the paps, till after the birth of the child, who
by frequent fucking doth dilate and amplifie
the veflels (formerly too fmallythrough which
the milk is to pafs from the womb to the paps,
| and fo make them more capable of the thick-
cr liquor ; and hence, doubtleffe is it, that the
milk in womens breafts is alwaies much thin-
ner and wheyifh, while they are with child,

than after their delivery.

. From Hippocvates the Firft, letus go to Hip-
| OfDr. Har- pacrales the Second, the immortal D, Harvey;
i vey, who, by frequent diffeéions of pregnant and

fuckling Animals, difcovered that there is

Chyle or milk imported into the womb, For,

" Exercit.de  delcribing the Cotyledones or Acetabula of the
il reri membra- womb, He faith 5 Cauvdrages !t [pongie majors
" ks G bt Jory)amenta magnttudine non  excedunt 5 1nque
' fingulas earam, totidens vaforum umbilicalium ra-

zrrzﬁi senuilfims profundt penetrant : quippe i iif-
dem
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dem alimentum (@tui reconditur 3 non quidem (an-
guineum, [ed mucofum , oUique albumen craffius
plane referens. Wnde etiam manifeftum eft bifulco-
rum Animalium f@tus (ut & alios omnes ) (an-
guine materno non ali,  And, in the fubfequent
paragraph, He adds, coarffatis hifce acerabulis,
o [anguis 5 [¢d alougineus liquor emanat 3 eo-
demque exprelJo, 1llaftarim contraia, albidiova, &
flaccida confpiciuntur 5 ac demum mammarum pa-
pillas, aut verracas penfilesmajores veferunt : And
a lictle after, Dp.!'ﬂur, carunculas omnes ( uberum
modo ) non [anguinem.[ed fuccum albumini imilem
concoquere, eundemque f@tut fﬂémfmﬁmra. A-
gain, in another place, tracing the way of this
milky juice more accurately,He {aith ; 45 utero
per cotyledones pertimgit ad carunculas placente s
quas quidem [i digitis compre[Jeris, ex earum una
aliqua (tanquam ex papilla) (ucer iflius alibilis fa-
cile cochlearss mesfura emulgetuy : tdque nallo ap-
pavente [angusne,quem atiraliu etiam valido, num-
quam elicueris 5 qusnetiam caruncala [ic emulfia
arque inanita, comprel]e[pangie inftar contrabituy
& flaccefcit 5 plurims[que. foraminibus pertufa
cernitur.  Adev ut omnibus indictis pateats cae
runculas tftas effe ubera uterina, five albuminis nu-
tyitit conceptacsla, And a littleafrer, He cx-
prefly aftirms,fuccumzllum tn Gravidss ante par-
tumgn acetabulis confervars 5 pofi partum Veyo, ad
mammas deferri. Than which nothing can be
mote plain,more pofitive.

To the Authorities of thefe great men; let

29
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Andfrom the
Jrmpathy be-

us adde the confideration of that great Sym- twixe chi

parby or confent betwixt the womb and paps, ;;r:xb and the
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The Journeyof the Chyle,
{o frequently obferved in women. Which
Content cannocbe caufed by nerves, nor by
velns,nor by arteries, nor by fimilitude of fub-
flance;nor by contiguity of frruationsand there=
fore moft probably, by mediation of thefe pre-
{uppofed Chyliferous vefleistending from che
paps to the womb. (1) Not by Neyves 3 be-
caufe the paps derive their nerves from the
fourth intercoftall pair, or the fifth pair of the
thorax : and the womb is fupplied with fenfe
from the nerves of the os fucyam, and alfo from
the fixth conjugation of the brain. (2) Not by
Vesns or arterzes 5 becaufe they are,both,defti-
tute of {enfe, as Galen himfelf affirms. (3) Not
by Sumilitude of (ubftancesbecaufethe paps con-
fift moftly of Glandules, and the body of the
womb is membranous. *(4 ) Not by Contsguous
[ituativiz 5 becaufe the paps and womb are far
diftant each from the other,It bein g therefore,
moft certain, thacall fympachy betwixt parts
of the body, doth arife either ex Vaforam Com-
muntone;or ex operis fucietate, or both yand chat
betwixt the papsand womb there is no com=
munion of veflels,unlefle it be of fome chylife-
rous veflels derived from thofe to thissandthat
there isafociety of office betwixt the papsand
womb, both containing the Aliment of the
child - it is highly con{entaneous to truth that
there are {uch veflels ¢ though yet undifcove-
red ) by which the Chyleis carried from the
paps-tothe womb, while the infant remains
therein,and backagain from the womb to the
paps, atter he 19 born. - Thisbeing granted, we
may
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may cleerly underftand the wayes and man-
ner of the afcent of the milk from the womb
to the paps 3 and the reflux of it from the paps
to the womb, fo frequently mentioned by
Hippocrates.VGVe may underftand alfo.how the
good or evill affeftions of the womb are com-
municated to the papss and'how it comes, that
a Cancer cured in the paps, deth revive and
grow again in the womb, and vice vesfd. And
thus may we underftand thofe Aphorifms of
Hippocrates; St gravide mamme gractles fiunt,yve-
pentetlla aboriatyfi gravide lac mulium ¢ manmss ef -
Jluatfetum imbecillum fionificats i [olide mamme,
fetum (aniorem.In refpettof thefeveflels,are we
moreover to interpret that Re&itude of con-
{ent betwixt the papps and womb, intimated
in that Aphor.Gravida gemellos gevens, fi dexte-
ya mamma flat gractless mavem 5 [i vero fintflra fe-
minam abortit :  f@tus enim mayes 1n dextyisy fe-
mine in fini(tris magis.

To conclude this Difquifition, therefore, -
fince it is manifeft that there are fome fuch A conjectural
Chyliferous veflels, or duftas, by which the f’lflﬂﬂ-'ii*r‘ﬂl}?;-’tf"_
papsand womb have a reciprocall commerces L.E}E;;‘{;fﬁ{{;f
1t 1s not improbable,they are derived from the from the paps,
extremitics of the Chyliferous veins of the © the womb.
thorax, where thofe enter into the fubclavian
veins, or thebranches of the vena cava 5 being
diffeminated on cach {idc one, to cach pap ;
whereunto {o {oon as they have infinunared
themfelves, and difperfed {everal fmall fur-
cles, to lead a long the chyle to the nipples,
they may be conceived to emit others bran-
ches
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Of Sangusfication.
ches downward along the abdomen, that in-
fert themfelves into the womb, on each fide
one 3 and perchance fome one alfo into the
bladder, it having been obferved, that Chyle
hathbeen avoided by urine.  But, what need
we thus anticipate, by conje&ure, when we
dayly expe&t the difcovery of the wayes
through which they paffe,by Anatomifks,who
now a dayes excrciie themfelves in itrit en-
quiry after them?

OF SANGUIFICATION.

Exercitation the Fourth,

Of Sangusfication.

Rom the {maller and lefle confpicuous Ri-

vulets of the Chyle, we now come to fur-
vey the grand and plainly vifible Current
thercofswhich being imported (as we former-
ly declared ) into the {ubclavian veins, from
them into the vesa ¢ava, and thence immedi-
ately difembogued into the right ventricle of
the heart,is therein converted 1nto a liquor of
a different colour and nature, viz, Bloud, for
the fewell of the vital Lamp , and the conti-
nual refe&ion of {pirits vital. And here we
arc (for method’s fake ) in orderto confider
(1)The CHutation which the Chyle ariving at
the heart, doth therein {uffer, or the A&ion its

felf,




Of Sanguification,

felf, called Sanguification 5 (2) The Agent, or
principal Efficient of that Mutations (3) The
Manner how 1t Is effeéted 5 (4) The #fes of the
Bloud, after it 1s made 5 (5) The Motson of the
{ame, in order to thofe ufes,

Concerning the F I R § T, viz. the Aflion of

Sangaification 5 we advertife, that it 1s not an Not [*.:,,::;,n Or-
Organical a&ion, or fuch as depends upon'the g2nicall, bura

peculiar conftitution, or fabrique of any Or-
ganical part of the body 5 but meerly a Simi-
lary one. For, fince the bloud,when made,is a
fimilar body ; and the Chyle of which itis
made,is likewife a fimilar body 5 and that the
Chyle doth notbecome bloud, by feparation
of anyone or more parts of it, from anyo-
ther(as the Urine and Bile are made ) but on-
ly by a kind of Exaltation of its nature, or an
advance of thofe Natural {pirits it containeth,
into vital or more fublimed and a&ive ones,
while the vital {pirits, praexiftent in the Ven-
tricles of the heart, do enkindle the {ame hear,
and caufe the fame diffufive or expanfive mo-
tion in the Natural, which themfelveshave
formetly acquired : we fay , confidering thefe
things, 1t is manifeft, that the workisdone by
fimpﬁ Affimilation 5 and confequently that
Sanguification is an Ad&ion [imilar, not
Organical, as hath been long crroncoufly
affirmed.

Concerning the SECOND, viz. the Efficient,
let us firlk examine whar that cannot be 5and
fowe fhall the more cafily and certainly find
what it muft be, "The prime Agent, or Author
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3.

Whole Prima-
ry Efficient, is .

Of Sangw'fication.
of the work of Sang uification, is not either the
Liver, as Galenand his Sc&ators conceived and
taught 3 or the vesns, as fome Anatomifts have
drecamed ;or the {ubftance of the Heart, as 4-
riflotle and liis Difciples have afferted 5 or any
other organ of the body.

To be more particulars we affirm, the Zsver
not to be the Agent in the work of Sanguifica-

not the Liverstion 3 and that for fundry rcafons. (1) Na

part of the Chyle is brought to the Liver , by
any one or more of the Venz Latew : they in
the lower belly gencrally exonerating them-
{elves into the Common Recepracle; and thofe
in the Thoraxbeing terminated in the fubcla-
vian veins : and therefore it is impefiible the
Liver fhould transforme chyle into blood,
when no chyle can arrive thercat, (2) There
is blood to be feen in an Embryo, before even
the very rudiments of the Liver are delinea-
ted ; and what hath beeing before, cannotbe
the effe of what hathno beeing till after-
ward, That the blood bath priority of exi-
{tence, is manifeft from the obfervations of Dr.

de gen. Animal, Harvey, who exprefsly affirms, Sangutnem day B

exercis, 18,

antequam quicquam corpoyss veliqui exiftat eff e~
que eum, pre ceterts omnibius f@1L#s parviibusy pri-
mogenitum 3 O abipfo, tum materiam, €x qué
corporatuy foetuss tum nutyimentum, quo augetur,
procedere yefle denique ( fimodo ulla fuerst ) pri-
mam particulam genstalem, (3 ) After the Chick
is perfe@tly formed intheegg, and hathits
veins andarteries replenifhed with blood syct

doth the Liver ftill remain pale and whitifh,
HD‘_I_




Of Sanguification.
not without fome {mall tin&ure of yellow,
which obfervation doth of it felf alone demon-
ftratively depofe the Liver from the office of
Sanguifications and conferre that dignity upon
fome other Agent. For, how can the Liver,
fuppofing the Chyle were bronght to it,give a
deep rednefs thercunto, while it felf yet conti-
nueth white 2 Can any thinggive thatro ano-
ther, which it felf hath not > This alfo is certi-
ficd by the experience of Dr. Harvey , who

thereupon firmly concludes ; jecur & calorem, yypyis 4, s

39

@& colorem [uum a [anguine mutuatay § nom autem nimal.s 1 jub

fanguis 4 jecore.From hence it may be obferved, fm-

that the native colour of the Liver is not red,
but pale, with a faint mixeure of yellow jand
that, what rednefs it doth afterward acquire,
is communicated to it from the blood continu-
ally percolated through the parenchyma of ir.
Both which may more plainly appear by this,
thatin a Chick not yetcxcluded from the fhell,
that yellow palenefs of the Liver is vifible,
cven the very laft day of the Hens incubation s
though atthat time the fame begins to incline
toward fome degree of rednefs, which is more
and moreaugmented every day after the chick
1s hatched. B.gain , ifyoufill abladder with
warm water, and through a flender pipe inje&t
the fame, by the trunck eicher of the vena Ca-
va,or vena Portz,into the Liversand {o rinfe
out the blood remaining in the veffelsand {ub-
ftance thereof ; you fhall {enfibly perceive the
rednefs of the Liver to vanifh away, and a cer-

tain duskifhor footy yellownefle fucceed in
| F 2 the
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the room. Which obfcure yc]luwnc{i”e: doubt- -
Kffe, hath its original meerly from the tinGure

Of S anguification,

of Choler. However, moft certain itis , that
the Liver hath natively no rednefs at al} sand
what it afrerward contra&eth, is adventition Sy
and fromthe blood. To this purpofe is that

dxsojam cirato, €2fic experiment of Dr, Harvey 3 imb very je-

&

cur, lien, venes, pm’mq, cor 1pfum (fF fanguinem
inde omnem expreffeyis, Cujus pracipue gratia vif-
ceva dicuntur) expallefcunt illico , ¢& partibys fri-
gidis accenfenda (unt. So that we may with
good warrant conclude, that the office of San-
;{uiﬁc'atim: was, by rh:c: Galenifts, affigned to
the Liver, rather upon inconfid crate partiality,
than any right at all,

€ 2) Of the verzs alfo the fame may be faid,

Nor the veins, FOI', If that rule of Galen holds true (ascer-

tainly icdoth) 5 Quod mutatuy, i ejus [peciem,
quo mutatur , faceflit 5 the veins cannever be
thought fit, to transform the Chyle intoblood.
For,theirColour is white and fomewhat tranf.
lucid 5 their fubftance vifcid » membranous,
and bloodlefs 5 they have no parenchyma, and
very lietle cither of heat or fpirits of their own:
whereas, on the contrary, theBlood is of a
deep red, not tranflucid, ofa {ubftance fluid
and interminate , and abounds with heat and
fpirits, And, therefore, it were vain to expeck
an Aflimilation, where the {uppofed Agent
and Patient are of natures in all things {o in-
compatible, {o contrary. We deny not 5 that
the veinsin fome refpe& conduce to the Covi=
ervation of the blood 3 but how » Only as they

dre
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are Organs,infervient to the defence of it from
external injuries , and the redution of it from
the parts upon which it was newly affufed out
of the arteries.. Andasforany {imilar A&ion
of the veins upon the blood 5 they have none
atall : yea , their office of Conferving it doth
confift chiefly in their ina&ivity,i.e.in this,that
they are not apt to alter or deprave it; asGlafs-
veflells are the beft to conferve liquors in, be-
caufe they neither communicate any ill quali-
tics of their own, nor permit the like tobe
communicated from othersto them. But, that
which doth principally conferve the blood in
the purity of its nature , is the very fame thing
that makes it from the beginning, viz. the vi-

tal Heat and S pivits devived from the Heart,which
by their enlivening warmth, and continuall
motion, do not only vindicate the blood from
corruption , butalfoallthe folid parts of the
body, and foeven the veins themf{elvesalfo, as
long as the Lamp of"life continueth burning.
And thatbeing once extinguithed ; how {oon,

alas ! do all partsof the body yeeld to the quick

tyranny of corruption 2

. VR
(3) Nor hath the Heart more right to this Nor [‘i"“*’?’fi”“
Ut the wika

- . s rit, :(‘ﬁdit‘.g
rowes all-its vital heat and activity meerly in che blood.

noble office of Sanguification. For , thatbor-

from the vital blood contained inits ventricles,
and diftributed into its fubftance by the Coro-
nary arteries. Of which vital influx were the
Heart deprived , but for fome few moments 3
it would foon become as torpid and motion-
lefs, asany:other part of zhe wholebody 5 {o
far
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L Of Sanguification,
far is it from exalting the Chyle into fo noble
a Ne&ar, as the blood is;by any {imilar a&ion
of itsowne, Toaflure this, pleafe you, take
out the yet-panting Hearcof any the ftrongeft
and foundeft Animal, and having with warm
water rinfed all theblood eutof the venericles,
fill them again with warm Chyle or Milk 3
and fec whether it will be able to convert the
fame intoblood. Certainly , you fhall find
none the leaft changetobe wrought upon the
liquor infufed. Yetthe Heart isa folid and
{trong part ;and one wounld fcarce think it pro-
bable, that that a&ion, whichitis fuppofed to
performe , by reafon of its folid {ubftance,
fhould be intercepted in fo (horta fpace of
time. Forafmuch,therefore,as the Heart doth,
in a moments time, furceafe its altivity , and
defift fromthe work of changing Chyle into
blood, as foonas the vital blood is effufed out
of its ventricles 3itis as manifeft, as certain ,
that the virrue Generative of blood, is not ra-
dicated in the folid {ubftance of the Heart,pri-

marily, but in fomthing elfe, vz, in thatvery

thing , upon whofe abfence immediately that

Virtue is deftroyed, which is the vital Blood.,

Again,the diffeGion of Living Animals teach-

cth us, that the vital Heat is much greater in

the ventricles ,  than in the fubftance of the

Hearc : and Reafon biddeth us thenee to in-

ferr, thatthe fame Heat is originally in the

ventricles, and bur at fecond hand; or by way
of communication, in the parenchyma. Now,
if the Activity of even the Heart it felf, be de-

rived




Of Sangusfication,
rived originally fromthe vital Blood sand that
the viral Blood be more powerfull than the
Heart : we can hardly deny the fame tobe
the Primary Caufe, or Agent of Sanguificati-
on sunlefs (ac leaft ) it (hall appear , thatche
vital blood 1s lefs apt for fuch a work, than the
Heart. But, comparing the agrceablenefs of
the Heart to fuch an office,with that of the vi-

tal Blood to thefame 5 we (hall quickly per-
ceive which of the two hath the greater, For,

the vital Blood is of the fame fpecies with the
thing tobe made or produced 5 but the fub-
ftance of the Hearrtis far different fromir. Tt
being, therefore , canonical, that all Naturall
Agents endeavour, according to their energy,
to affimilate to their own nature the thing,up-
on which they a&: it feems of equal certain-
ty, that the a&tivity of the vital Blood, is moft
properly configned to the work of Sanguifica-
tion. A further evidence of this, may be drawn
trom hence, thatthe Chyle and Blood are moft
intimately mixed together in the ventricles of
the Heart 3 while the Chyle doth only fuper-
ficdally and in tranfitu touch the fides of them,
To which may be added,that the Chyle makes
but a very fhort ftay if.the Heart: but remains

conftantly commixed with the Blood, untill it

be thercto perfeétly affimilated. Laftly, the

blood flowing in the heart, arteries, and veins,

doth exceed the Chyle of one meal, in quanti-

ty at leaft ten times,and in ftrength or aétivity,

an hundred 5 (for, what is more potent, then

that {pirit, which enliveneth the whole body 3
what
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A 40 " Of Sanguification.
il wlmrfﬂftcr,gcnﬂfr, and ‘more cafily {upera-
i ble, than Chyle ?) and thercfore,no doubt but
the Bloud doth eafily obtain the victory over
the Chyle, and over-runit with hisown na-

ture,

”. To fecure this Affertion from all doubt
whichalone Whatever , letus have recoutfe to the obfer-
rﬁ(li‘h‘f’: vations of Dr. H 4 R VET (the true Oedipus
chicken, our 10 all abftrufities of this kind) of the progrefs
of the Calligua of Nature in the generation of the parts of an
LRI, Animal {ucceflively one after anothers and we

y
fhall foon be fatisfied , that the Firft Bloudiis
made by the viral fpirit, - That greatman
attefteth, that the white of the Egge doth for
fome dayes after the Hen hathfata=brood up-
on it,rerain its native whitenefle, and that out
of the Colliquament, or VWhite ,  made more
thin and fluid, the Chick is generated,; with-
out the addition of any other matter,  The
Queftion then isonly this, How that white colour
2zthe Colliquamentum, o fomuch of it as the Pla-
§ti que faculty converts into bloods comes to be chan-
gedintosed? :
Certain it is, this cannot be effe@ed by any
thing that was red before 5 becaufe there is
no part of the Egge of, or inclining to, that co-
loursand theyelk remains intire a good while
after there is bloud: o be {een in the punfum
falzens.Nor 1sit the Flefhy parts, that commu-
it i nicate this vermillion tinétute to the bloud ,
becaufe they remain white after the bloud is
made out of the Colliquamentum. 1 arid it is
much more reafonable, that the flefhy parts
. derive
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Of Sanguificatson,

derive their redneffe wholly: from the blnud
perpetually irrigating: and wathing them in
its Girculation. For, theirrednefle g yawa up-
on them by degrcees, aﬂd that {ooncr or Ia!u,
according to the dcnrw of Heat nnimimi
upon tie l:.tHIL bj,r the Hen, and according to
megreatcr or leffe quantity of bloud amu.m;
avthem. “Some: parts, which'are but lightly
touched by the bloud, never become red 3 51N
which account are the coats of the Eses, the
Ligaments, Tendons, Membranes, Bones, ¢&'c.
Orthers obtain a certain palenefle dafhed with
a {paring mixture of red 3 as the Glandules
which as they are furmﬂv:*d with greater or
{maller arteries (refpetive totheir magni-
tude ) fo are they tinged with more or lefle of
rednefle, The Muhuimﬁ flefh is more deep-
ly died with {carlet, than the Glandules 5 as
eing irrigated wuh greater . ftrecames of
bloud. The Kidneys, Liver,Spleen,Lungs,and
" Heart, are all wathed witli full ﬁu.ums r:ri
bloud;and therefore have a deeper dye of red-
neflesthan any other parts-¢ and yetare much
lefle red,than the bloud itfelf, Now it is more
rcafonable to conceivesthat theGreacer fhould
communicate its virrue to the Leffer, than on
the contrary, the Lefler to the Greater.  For,
how can any Natural f’h gentoperate beyond
the fphere of its activity, 7. e, the meafure of
its power ? or communicate thattoanother,
whichit felf wanteth ? 'Again, mmmg can
have an activity, before it hath a beeir 1g : and
confequently the folid parts cannor give e ared-
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Of Sangu:fication.

neffe to the bloud, becaufe they are not in
beeing,till after thebloud.Nothing, therefore;
rematns to be the Efficient of the Bloud, but
the #2al Spivit, kindled originatly in the pureft
part of the feminal matter, or Colliquamentum
which we may well denominate the Patal Lz«
g.ﬁ'ﬂi":

Concerning the THI RD confiderable,usz.
the Manner of this grand operation of the Vi-
tal Spirie 5 though it be very obfcure, yet doe
we not think it altogether inexplicable, it we
deduce thebloud from its firft Origine, the
newly mentioned Vital Liquoyr. This Fisal Li-
quor, before it affumes the colour and forme of
Bloudy doth begin to feparate it felf from the
other parts of the Egge ( to which it is at firft
promifcuoufly admixed)and to runneits felfe
out into certain flender rivulets, or branch-
ings,which afterward become Veins. Thefe
rivolets concurring in a point, mect altogether
at the centre of the (vlliquamentums>which cen-
tre-being the principal feat of the Plaftique
fpirit, " and acquiring a certain mication, or
palfation, isthen called Punftum Saliens> And
all this is done, before there is any the leaft
appcarance of bloud in the Egge. So foon,
therefore,as thefe Rivuletsare conjoyned, the:

flux of the #7tal Liquor is, for fometime, {o
hindred by,and reprefsed in them, asthat be-
ing indefinently agitated by the Spirit of Life,
tt zftuateth, and indeavours to expand ic felf
and enlarge its bounds: and fceing that it can-
not flow back againe toward the circumfe-
IENCEs




Of Sanguification.
rence,by the fame paffages, which broughtit
toward the centre, by reafon of freth {upplics
of ¥ital Ligaor prefling irforward conrinually
in the courfebegun 5 ir is compelled toforce
it felf again into the Iemmni mattcr, from
whenceac firlt it began its motion, through o-
ther flender conduits newly for chat purpuiL
formed, and then icbegins to flow ina round.

For, thzs appearsto be the true realon of the
Crrcamgyration of the Vital Liguor, from the
very begmmng Soon afteér this,the Rivulets
or pipes firft made,’ and. leading from rhecir-
cumiérence tothe Ccnn{- become Peins 5and
the others made in thefecond place, and lca-
ding from the centre tothecic umfcrmcc‘jbt

come Arteries : whichiyet others difallow, in
refpeét of the fabrick of the valves)and thenin
the poynt of their concour{e or confluence, the
Heart 1s framed. ‘Through which Eearr, and
the conduits annexed or (rather) continued
unto it;the one fort tending toward, the other
frum-ward the centre the Fital L:qmr doth
(while life Iaﬂcth)pcrpctuam its motion’: and
acthe {fame time irrigate and vivific gl parts
'.:at the matter, which it continually watheth
in thatits circular courfe.Now this Cérenla icn
is hccrun, for fome time before the Vital Li-
quor isexcoéed ingo bloud 5 asmay be con-
ceived from hence, that when the motion of
the Pauntum Saliens is plainly vilible, thereis
no bloud,but only a clear, tran{parent liquor,
or (as’ the Learned Harveycall's it) the Colls-
quamentum > and alfo fmgl hence, that w 11:1{*
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the Seminal Master is yetthinand fluid, the
Vical Liquor can eafily difperfe its channels
through the fame 5 there being then no im-
pediment to that its expanfive motion, and o-
peration : bur,ific thould defer its difperfion
and making of rivulets, til after the folid parts
were made;'tis hard to conceive, how it could
bee able to fhoot it felf furthiinco branches,and
make its way through them.

This Dance of Life being thus begun,though

to Bloud yet appears, yer foon atter it doth

Conceprion icappear: 3;:the Vital Liquor,while continpally

15 firft genergs
ted, viz in cthe
Charlon,

(though flowly)circulated; bydittle and litcle
afluming the form of Bloud: And the place
in which the bloud firlt fhews it {clfe, i is the
Chorions not the Hearr.  For, {ecing that the
Chorion ought to be made folid and firme, be<
jore any other of the parts of the Conception,
infomuch as it ferveth asiwell for 'the {afes
guard, as nourithment of all che other parts ;
and that to this end, there isno moy{ture com-
ming from withour, that might hinder its be-
ing made folid 3 and chatthe Chorions as'in-
volving the whole conceptions is the firft part
that recciveth the warmeh of the Hen, during
her incubation : we fay, from hence it comes,
that the vital Liquor: doth firft of all obeain
the forme of Bloud in the Chorion. - And this
is effe&ed the fooner,becaufe the'vical Liguor
doth more cafily emir jcs exhalations, in that
place, asbeing in the circumference,  thanin
A0y otiier more reimotefrom i s land. unleffe

-
--------

thole exbalations were, freely. emisted, the
Spirits
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Spirits of the P7tall Liquor would inevitably

be foon extinguifhed. It is moreover pros
bable,that at this time, the Vital Heatismore

potent and aé‘twc in the exteriour parts of the
Conception,than in the Centre 5 and {o, that

the Firlt Bloud is made in the Chorion, where

ic firlk difcovers 1t felf to the fightof the in-

{peétor. Hence alfo we may mfuu that be-

caule there is nobloud to be di LLI']'H'. d in the

Puﬁéfum Saliens, for ﬂmn} hours E(‘Jﬂ'}(_tE.LI' af-

ter blottd is difcernable in the Chorion : there-

fores muft the f‘uLu.dtm.l of the blond be ex-

cfi‘dmu flow inthe b{:m 1||'.tT tur as{oon as the
bloud, thatis inthe C.imrm,- performing its

cm.ular motion, arrivech at the Heart', it

camnot but be difcerned in the Puntlum Sa-

l’.-'.:‘,’ﬁf

Now, thefe obfervations being undeniable, ; 19+

wemay f{afely aflerc 5 that the !f’r hpf,ﬂz D tion of E;LJ,]@_
the Seminal matter, being excited and affifted whar are the
by the external heat of the Hen fitting upon gopcrems
the Egges and by degrees becoming ahtm}a 1d Caufes : and
mfulmg heat into the viral Luluur} wherein "th*:‘hu Ac-
it doth refide: doth thereupon, in procefle of n.c;!? Lo
time,induce the colour of bloud 5and that on-
ly by means of its vital Heat and Motion 3 and
that no other part is to be reputed for Prin-
cipal Agent, in the work of Sanguification.
Neverthelefle, we do not hereby exclude Con-
current extiinfecal Agents,or Caufes : but into
that account rcadily admit the Hen, whole
warmth at fir both excited and affifted the
Vital Spiritin the work of Sanguifications and
the
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Of Sanguification.
Yhe fubfance of the Heart it [elf, which after-
ward conduyceth in fome fort to the fame. Nor
do we repudiate ﬁm-ﬂbf_y Organical Caufes 5as
the Fabrick of the Heart, the Arteries and Peins,
all whichareinfervient to the continual mo-
tion of thebloud. Only we affirme, that the
Vital [pirit, by reafon of its Heat and CMution,bath
a ju§¥ right to the dignity of Principal Agent s in
making of Blood.

I1. We fay, By reafon of its Heat and motion. For,
E{E‘:&“ﬂ”‘ that Colours frequently are advanced from a
Colligusmennm White, or pale, to feveral kinds of Red, meerly
mto Bloud, by by Heat and Motion 5 is demonftrable by fun-
motion of the dry cafie and tamiliar Experiments. Qur Con-
Vitall Spirit ; fectioners well know , that long boyling of
iif]];’drﬁ;’fiii’n}'_ Quinces and other Fruits doth give themarrud-
gous Experi-  dy colour. So likewife Fruits baked inan oven,
E:::!}E:“d 0b-are more inclined to rednefs, than while they

*  were raw. The fame is trucalfo even of Flefh,
and Bread,which by baking or rofting, acquire
rednefs in their fuperficial parts : and fome
Chymifts affirme, thata Tinéture of Bread
will affume a certain degree of rednefs ; after
long digeftion. This s not, weacknowledge,
common to all Liquors,efpecially fimple ones 3
for fimple waters , and fuch as are deftilled,
fuffer little or no change of colour , upon de-
coction, though long. But generally all Com-
pound Liquors, efpecially if they contain‘any
Nutritive juice , in competent quantity,and
have befides any touch of {altsor Acid fpirits in
them : are obferved to acquire a {angnine tin-
&ure , by decoétion. Upon which fertile hint,

as
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aswe conjeture, that highly Learned, Indu-

firious,and Acute Perfon, Dr. ENT. feems toin Apolg.
have grounded that ingenious opinion of his ;P10 cireulations
= fanguinis,ad-

that the Rednefs of the Blood arifeth ex deidi-"corf. paifan,
tate [psritus Uitalgs (alines , from the Acidity of p. 119.

the vitalfpirits 5 - having their original from a
certain {eminal falt. However, we have good
reafon to perfwade our {elves, that all vital
Liquors 5 1.6, fuch whereinthe vital{pirits of
Animals do refide, arc apt to acquire more or
lefs of rednefs 3 provided they obtain fufficient
Hear, and agitation or ftrifein their motions.
This s evident in all Sanguineous Animals, in
which the Chyle is firft white, and after chan-
gethinto bloud. And as for ExfanguiousAni-
mals, theyallo give fome teftimony of this
truth 3 as may be inftanced in Oyfters, in
which bloud is frequently found(and yet with-
out a prodigy ) in fumm: r time,by reafon their
vital Heat feems then to be augmented : and
in winter , when their Heat is again leffened,
below what is requifite to induce rednefs,
their vital juice isalwayes whitifh, To return
to fanguineous Animals jas they are generally
hotter of conftiturion , than Exfanguious; {o
are theirSanguine parts alwayes hotrer , than
their pale and white parts. 1n like manger, in
cold difeafes, as the Green ficknefs, Cachexy,
Propfy , andinall Phlegmatique conflituti-
ons, the bloud is paler, than in hot difeafes and
conftitutions. Againg the venal blood, as it
lofeth the hear, which it had acquired in pafl-
ing through the heartand arteries s fo doth i
propor=
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proportionately by little and little lofe that
tlortd and deep fcarler dye, thatit had in the
heatt and arterics, For , blood let forth of a
vein, appears blewifh, and comes (hort of that
lively trefh fcarler, thatis obferved in bloud
c¢fluxed from an Arcery. | All which clearly
thew, by whofk efficiency it is , - that the vital
juice (in Sangnincous Animals) is excoGed in-
to Bloud 3 and what conferves the fame in irs
primitive purity and luftre : v/z, the vital (pi-
vzt continually renewed in, and enlivening the
blood 5 for, that beipg ence extinguithed; how
foon doth the bloud degenerate into Cruorsand
lefe irs frefh fcarlet tinGure 2 _
e oo Haying thusinveftigated what thatis,which
Agent, which 1Nakes the Fér# Bloud inan Embryo, by con-
maketh the . yerting thewiral Liquor 5. from a white, into a
i;:‘ﬁiﬂf‘i”‘ purple Ne&ar: we cannot be long in exploring
dott. muke ie-What thar is, which in 4x¢mals maketh bloud
ﬂ'tf{“fﬂ—‘rj’if&l all the life after , by converting the Chyle like
:lg;:"“’ " wife, from a white into a red hquor._ It isan
infallible rule, you know , that the sdentity of
Effects dependleth upon the identity’ of Caufes 3 be-
caufc ancffectis not fuppofed “to be, untill ie
hath obtained exiltence fromits proper cau-
fes: and at the fame time the caufes give that
cxiftence,they cannot but give alfo the identity
belonging toir, All which is imaported in that
common Axiome, ldem , qua idem, [emper facit
1dem. For, though Free and Artatrary Caufes
may act at liberty,and, by-varying the manner
of theirioperating , vary alfo their effe@s : yet
Natural ones are bound up to a determinate

mode
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mode of encrgic, and mufl, as long as they
continue the ial:m a& after one and the fame
way , and fo pmuu e invariably the {ame ef-
felts. aninuu.: therefore, as the Efficient
of the Firft Blood, is an Agent Nataral, and
not Arbitrary it cam.uu:. the {fame inan A-
nimal, while the r"sm nal lives, it muft of ne-
ceflity continue the {ame operat lu’”. Thar it
doth continue the very fame, during life, is
moft certain ; becaule it is the Princip 12 of Kf: fe,
nor can life {ublilt for fo much as one moment
without it. Nor doth this Efficient of Bloud
c-n]:., perfift che fame in the body , thatic was
atthe firft conception ; butr growes every da
more vigorous, [‘D*t‘[‘f&.’]d fit for the w mk
untill the Animal hath attained to the flower
of his age ;- and to imagine that an Agent Na-
tural ( {uch asthe 'Jlt:il&plutj (hould at any
time become Lht, intermit 1ts operacion , anl
not exercifeall its forces; , 15 © mﬂn.ly abfurd.
Conclude we therefore, that the Vital S hpuu,
as it is the Efficient Caulc of Sanguification,
in the Embryo from the firft (_Jomq tion 5 {o 1 is
it conftantly Auathor of the lamc work , untill
the Animal dicth.
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OF the t[es of the Bloud.

OF THE USES OF THE BLOOD.

— —

Exercitation the Fifch.

Arrcle, | T followeth now , that we enquire, To what
ThartheBloud § Ezd Nature hath configned {o continuall a
;:‘:_‘flt;f 3 province, as this beﬂ‘U‘lihLﬂ'lﬂﬂ: to that {ub-
rithment ofthe tile Agnt the Vi*alSprrit s or,more plainly,of
body. Becaule\whar %[s the Bloudis, in Sanguincous Ani-
mals. Concern ing this , there are (tor ought
we know )but Two cpinions extant 3 the Gm,
that the Blood is the general Nutriment of the bo-
dy, orMarter by which the fubftance of the
pares is dml;, inftaurated 5 the Otber , that s
fﬁr verh both for the maintenance of thevital Flame,
which cannot [ubfiff withoat alurpfrmf [upply of
conUenient fewell; and for the refetiton of vital
fpirits. The Former , though very antient,and
gencerally Ln‘nraccd 3 yet (in our judgment)
deferveth to give place to the Latter : becaufe
though the Latter be new, and as it were of
but wmmw es {fan dzm;, yet it hath much
more of probability,as may be cvinced by thefe
enfuing Arguments.
i (1) ltis well known,that 47¢ Fotle,in many
The contrar yplac::¢ of his works, hath :.am{ﬁl) r:ﬂnl.‘ﬂded-,
;Pénlgrﬁ;,fjj, Sanouinem 4l Te ultimum tot1us rcxporrs alimen-
both inexali- t#m, that the bloud is the ultimatesor moft per-
:;Eka?gh;{'c wt Aliment of the whole body : and thacthe
AT whole School of Phyficians hath given its fuf-

goneileable
jrcangruitics. ftagc
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frage to verifie that his Tenent. And yet ma-
ny things, not eafic tobeexplicated , and lefle
eafic ta be reconciledwone to another, may be
obferved to attend thereupon. For, Phyficsans,
when; in their Phyliological difcourfcs, they
treat of the nature of the Bloud and endeavour
to make good , that it {erveth to no other ufe,
‘but only ro afford Nutriment to the body; they
{uppofe it to be a fubftance, not imple and ho-
mogencous,but mixt and compounded of Four
{feveral juices, promifcuoufly flowing together
in the {fame ftreams : deducing their principal
argument hereof ;, from the Combinations of
the Four Firft Elementary Qualities (as they
call them) and accordingly teaching , that the
ingredients of bloud are the two forts of R/,
or Choler (viz. the yellow , and theblackifh)
Phlegme, and Bloed properly fo called. Further,
of each of thefe diﬁl::rcm humours; They make
{fome Nutritive (as afluming the whole body to
be made up of them ) others Excrementiti-
ous : and then They'decrce,that the bloud doth
confift of thofe diverfe Nutritious humors, as
of Hetcrogeneous parts. Afcer , though they
allow the Phlegme tobe the colder and cru-
derpart, andf{o capable of converfion into
good and laundable blood , by more intenfe
heat, and longer concoétion 5 and likewife al-
low the Choler to be convertible into Melan-
choly, by aduftion 5 and blood to be converti-
le into both choler and melancholy , by the
fame means: yet will they by no means admit
of a rereflion of cither Choler or Melancholy
‘L H 2 nto
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Of the #{es of the Bluod.

into blood.  Now, if thefe things be true (as
may well be doubred)and chat thiere is no pof-
fible regrefle of Melanclioly into Choler, nor
of Choler into laudable Blood : then will it
inevitably follow, thatall the other three jui-
cesare but only in Order to Melancholy : and
that Melancholy is the principall and mofk
perfeétly concoted Aliment. Nay more, They
mult grant two forts of Blood 5 theone, the
whole maffe of blood contained in the veines,
and compofed of thofe four humours : Theo-
ther,the more pure,more florid, and more {pi-
ritual pare thereof, which in a ftrier {enfe
they call blood, and which {eme will have to
be contained only in the heart and arteries,
apart from the venous blood , as depured to
peculiar and more nobleUfes.  Now,accord-
ing to this diftinion, it is manifeft, that not
the pure arceriall bloud isthe nourithment of
thebody, but the bafer, compofed of diverfe
juices, or rather chicfly the Melancholy 3 to
w hich as to their ultimate term or perte&tion
the three others tend.  And how incongruous
it is,t0 conceiveythat the body is nourifhed, ei-
ther wich impure juices, or with Melancholy
a cold dry and carthly humour as they de-
fine itzis obvious to men.of even the fhallowelk
Ulhl{?rl’namlin;u.

(2) If the Blood were the Univerfal Ali-
ment of the body, then certainly no part could
be nourithed, arwhich theblood doth not ar-
rive : but we {ece that many parts are nourifh-
ed, as the Brain , Bones, Nerves, Ligaments,
Tellicles,
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Tefticles, &
blood is not {o brouwnr as to be admitted in-
to their fubftance : and therefore the blood

is not the Univerfal Nourithinent.

53

&c. to which notwithftanding the

We fay,

fo astobe admirted into their very {ubftance
for though blood be found in thole parts, yet
doth it not penetrate deeply into them, ‘asthe

Nutritive juice oughttodo: aliment: P.J'.-I.l‘?]"f.ffjb de Alilin~

(faith Hippscrates)ad off a ufque pervenst, u of-
[ium partes. The blood doth,indeed,rouct 1111}—
on thofe parts,in its running rmmd the bod
and but on]y touch them 3 and for this rm.ﬂn,
that all che pares may be cherithed and enli-
vened by the Vicall ‘\plrltH which it carrieth
along with re. Thus, in the Brain,veins are no
where found,but ddﬁmm&n d upon the Mem-
branes, thatarc their fupport 3 the Plexus Cho-
rotdes and fome other few places excepred.
Which perhaps is the reafon, why diiffotle s
denyed any blood to be contained in the braing
becaufe it is not effufed into the fubftance
thereof, as it is into the flefhy or mulculous
parts.
3)Men that are fatand plump, have but

Il[tlL blood 5 and fuch as are{pare and lean,
have abundance : which could nor be, if blood
were matter of nourithment, And becaufe
Lean perfons have much bloed 3 therefore are

they more lively, CDurafTIum., and altiver, as
abounding wu:n":plrll:u 1n propnnmn IDHH.II‘
great quanuty ofblood. Henceisitalfo, that
Lean perfonsbear large evacuartion of blcmd
without detriment of health 5 becaufe thcir
H‘-‘.‘ﬂ]y

e,

Hift.an,c, 16.

Far nﬁ-ﬂ ge-
nerally have
the leaft
bleod, and

Lean the moft,
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4 Of the #[es of the Bloud.

ﬂf:f_hy and mufculous parts,as being firme and
folid, drink up the leaft quantity of bloud
1n their pores, and {o there remains the more
for the fewel of the Vitall Lamp. VWhereas,
on thecontrary, grofle and fat perfons, fuffer
great d&mmag{:%}r large effufion of bloud ;
becaufe the habit of their bodiesbeing de-
. fpoyled of Spirits and hotter bloud, is filled
with ferous humours, and fo cafily degenera-
tethinto a Cachexy. In like manner,ina grofs
body, wherc are more parts to be nuuriﬁmd,
there ought to be the morebloud to nourith
them : but grofle men, for the moft part,eate
much lefle,chan lean ; becaufe they have lefle
veins, and being inclined to,{fedentary and un-
adtive lives, they confume but few Spirits, For
1t 1s but a fmall portion of the Chyle, that is,
converted into the Saccus Nutrstins ( the dif-
fipation of the f{ubftance of the parts, being
neither fofuddain,norgreat, as hath been vul-
garly conceived, as we formerly explicated)
and the refhafter its unprofitable parts are {e-
parated, being broughtto the heart, is moftly
confumed in Spirits. Such things,therefore,as
relieve the Spirits, fuddainly fatisfie our hun-
gersas good wine, VWhence that Aphorifm of
"Hippocrates 5 Famemvini potio folusr ; becaufe
vvine revives the Spirits. .
Men pi:ilhing (4) In Animalsdying of famine, and men
by famine, dying of Confumptions 3 good ftore of bloud
havetheic  haeh been found in the veines and arteries.
:;?;zg’mfu“ Which were impoffible if bloud were the
ofbloud,  nourifhment of the body : for,then no Animal

could

a Sel} . Aph.36
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could perith by famine,while it had any bloud

in its veflels : nor could the body be 1{: ema-

ciated, in confumptions, while the veins con-

tain {o plentifull a fource for the refarcition

of the parts. Which reafon, among others,

induced Dr, Harvey, to-conclude ; etfi [anguis 4, on0r snimat
fit pars corporis, non tamen huic nutriendo [olum exercit. 52,
deftinatur. Enimvero, [ hutc duntaxat ufus tnfere

Viret, nemo fame perirét, quamdiu fanguinis quic-

quam in Venis reliquum babetur : quemadmo-

dum & lucerne flammuls non extingustur, quam-

diu inflammabilis olei in ed Vel minimam [up-

petit. |

(5) If the bloud were changed into Ros @ 6.

Cambiums, as they call them 3 then, certainely, The bloud
in the habit of the body, and capillary veines, o7timeh. |
it Would appear white, or inclining to White= in the habic
neffe : but our fenfe affureth, that it is no lefs of the body.
red and florid in thofe places, than in the cen-

trall parts of the body. | |

(6) Hippocrates hach a fingular obfervation, ;. . 2y

of a certainman, a patient of his,who being . 25, i
much emaciated, and every day more and 7
more confuming,notwithftanding the moft re- fig’:";‘:;’ et
ftorative aliment he could take 3 was at length excream Leans
cured,only by a very profufe eduétion ofbloud 2cfc.only by
out of the veins of each arme, after all other ;E:n;}hlﬁ
means had been in vain attempted. Which
would not have hapned, if the bloud were the
nutriment of the parts, The reafon of this ad-
mirable cure feems to be this, There is (as we
have more than once declared ) atwofold ex-
pence of the Chyle : one partgoes to the in-

ftauration

L m—————
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Of the ¥fes of the Bluod.

ftauration of the parts,as being,or cnnﬂmtuung
the Succus Nutritzns 5 the other {upplyes the
Vitall Spirits, under the form of blood. 'Now
when one of thefe exceeds, the other langui-
thes 5 and the too plent null exhauftion of
the Chyle, upon rthe blood being the caufe of
this mans Leanneffe: ,  his recovery fucceeded
upon a turning of the ftreame of the Chyle
upon the PEI['E‘:.iDl' theit fufficient Nutricve
Jlllf_':':

(7) If the blood did nourifh 3 then would

obferved ro be lﬂt,un&u:}m}a.} d gh]rl.mm blood be moft ac-

lels un&yous
and gluri ous

commodat. to that ufe :for,the ferum hinders

in theA cer es, the appufitm.} of the blood,and thereforelcho-

that L-.lu],-fLL
to the pares ;
than inthe

weins, that re-

turn it from
them,

There is 2 ma-

rousand weeping Ulcers are feldeme confoli-
dated. Now,the blood is oblerved to be more
unétuous and glutinousin the veines, than*in
the arteries, in which it is cnmn‘mni}r more
diluted , and full of ferum : but the blood is
carried to the habit of the body by the arte-
ries, and from thence broughe back again
by the veites. Which, certainely, isavery
weighty argument, againft the Blood’s being
the nourifhment.

(8)Betwixt the thing nourifhed, and its nu-

nifeft Difimi- triment, there ought to be 2 certain Analogy,
Jimde berwixt or {imilitude 3 according to thatold fa}ung,

the blood, and
fundry parts of

the body.

Partes 7 uaslibet alimento af;;fs maxame conifimili e
nutriri ¢ but berwixt the blood and (gverall
parts of the body, inftead of this requifite re-
femblance or affinity of qualitics, there isin
many thingsa perfet Diffimilitude or difpa-
rity, I‘ur;.ifw:: compare the bloods with the
brain,
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brain,theHorny coat, or Humors of the Eyes ,
the Bones, tendons, and other the like parts,
we fhall find little or no proportion,or refcm-
blance berwixr theni. Inan Appolexy, where
the brain 1s overflowed with bleud cffufed in-
to the {ubftance of it, all the idcas or marks of
things formerly known, are quite oblirerated,
nor doth any perception of them remain.Like-
wife when the eye s bloud-fhodden, the per-
fpicuity of the coats of the eye is changed in-
to,opacity, and the tranfmiflion of the vifible
{pecies through them: hindered.  Thebones
alfo are fo many wayes difcrepant fromthe
bloud, that it {cems impoflible thiey fhould be
conftituted thercof.  And of the tendons,
Nervs, membrancs, @’c. the fame may be
{aid. !

(9) The Manncr of Nutrition, isa certain pe :r;;:,{'cﬁ
yromotion of the aliment from the ftate of cru- ofNutrition,is
dity, to the ftate of concoltion, or an Exalta- ::ﬂiltu]cj:lirll
tion of its Spirits toa furcher degree of adi- volatilicy ; not
vity. And thercfore, thealiment muft of ne-revogiade
cefiity be more crude;than rhe pare therewith vy ro fixation
nourlfhed. For,thatr promotion is not by any and fo the Ali-
degradation, or Fixation of che Spirits of the Jymt °v8M fo
aliment 3 but by an Exaltation or redu&ion of o fixcd, than
them neerer to volatility. Forafmuch there- the parts to be
fore, as the Spiritsalready in the bloud, are "™
approached or advarced neerer to the ftate of
volarility, than thofe contained in the parts a-
bove mentioned : certainly,the blond cannot
be thought a convenienic nourifhment for
them, The redintegrarion of thiole parts ouglic
I to
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to be expedted from fuch nutriment, as is

1I.
The blood is
it lelf nourifh
ed, and doth
confume the
{ubftance of
the folid parts:
and {o cannot
be their nou-
pilment,

more fixed than themlelves are : Otherwife
how could it fuffice to the folidation or firma-
tion of them 2 But, the blood is'of a more
rough and grating nature, and its {pirits more
advanced toward volatility, than thofe refi-
ding in the {olid parts : and in that relpeét is
wholly unfit to nourifh them, Morcover, it
is neceffary, the Nutritive juice fhould be
fequeftred from the blood, before it can be
oppor.uncly broughtand apponed to the pares:
it fo.to what end wasitadmixt to the bloodat
allxthall we believe, that Narurc(racher than
feem idle)doth make any thing, only that fhe
may unmake it again afterward?

(10) What is it felfe nourifhed, cannot
(without abfurdity) be thought to be the nou-
rifhment of another: nor can that which s the
caufe of the exhauftion of the folid parts, be
the matter of their redintegration. That the
blood is it {elf nourithed, is manifcft from the
laroe accefs of Chyleto 1t, after every meal @
and that it is the caufe of the exhauftion of
the folid parts, 1is alfo manifeft from hence,
that the Vital Heat, whofe futjeflum i nbafionts
is the blood, is the only confumer or depreda-
tor of the folid fubftance of the body. For,
whatever be the effe&s of the Viral Heat, re-
fiding in the blood, as irs proper and original
{ubje& s thevery fame may be juftly imputed
al{o o the Bloed itfelf, For, albeit weiome-
ies afcribe the adtions of things to their
Qualities;or Faculticssthereby indicating the

Formal
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Formal Reafon,or Manner 5 by which the fub-
ftance operateth : yet we cannot deny, but it is
the very {ubftance it felf;to which thofe Qua-
lities areinherent, that rc*ﬂf}; performeththe
a&ion. Ttisthe blood it {elf; t'llL'I'l..f-JIT., which
by realon of its inherent Htat, doth unceflant-
ly prey upon the {ubftance of the folid pﬂrrs
and caufeth them to make provifion for their
reparation, even alter they have attained co
their perfed magnitude. . Nordoth it only fo,
but it morecover; in cafe of tmnnr:; XLE, A
the folid fubftance of the parts INto its owi,
inp}:-l}rmw its defeéts out of their decayes, This
is tnanifeft;in long abftinence from meat,when
though the nbit “of the bod ly be f‘errun ed ,
yet (provided the perfon take wateryorfome
other thin liquor, thatmay bea vehicle of the
Humours ) do thicart eries and veins continue
full of bloud.Thus alfo in Fevers, though the
tomack be fo weake, as to abhorrall thin gs
but {mall beer,or CDL‘)lH‘I“ ]Hl(mj vet doth the
blood all that while rt*pur it felf, by colli-
quating the fubftance of the iald p:nr*" and
m*w rnn:; it into 1ts own.For, how mhcrmit
could the ftreams of blood be dayly replenifh-
ed> And, that they are replenifhed, -isevident
from hence,that though the quaatity of blood
be diminifhcd (proportionately to the ftrength
of the patient yby Phleboromy, in the btgll‘
ning of the Fever:yet will it be' agam, in a day

or twa after, focncrcafed, as to require a fe-

cond, and perhaps a third diminutiony and
that, notwithftanding the fick perfon hath
I2 recei-
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,f;'_-.' . received little or no nonrithment all that
1 while. Anundeniable argument , that the
kg bloud , in that defe& of lupplies from the
3 Chyle, doth repair it felf ourof the {poils of
T the folid parts.  Now, fince the bloud doth
| cxbauft and depredate the folid parts 5 how
* can it confilt with reafon,thac it (hould be their
nourithment ?

e (11) The Aliment of the parts ought to be

‘11 - L . . a

| Mareer, of 10 all things like that matter, of which they
whichthe  were at firflt compofed. For, what is fuper-
P‘JTT_‘. arc H

oy W P =
B - u " = x

made. is noe  2dded to the pares,as they are augmentedsis of
lood ; bur a fumilar fubftance wich thar, which was pra-
1 ;’I::E"Hﬁﬁ exiftent in them,and {o of neceflity muft be con-
the white of _ THituted ex congenere ma'eria. Now,thecHateria
i snEgge.  prma of all the parts, is notbloud, buta cer-
1l tain liquid juice, perfeétly refembling the
f White of an Ezg,of which the Chicken 15 for-
med 3 only wich chis difference,that in vivipa-
rous Animals that Lijuor #s more thim, and
like the Colliquamentum in Eggs, after the Hen
hath {itten upon them fome days. - For even
Viviparous Animals conceive a kind of Egg
in their wombs , which is involved ina thin
membranesand containeth a certain vifcid hu-
mour,very hke the White of Eggs,attenuated
and_meclted by the warmth of the Hens incu-
bation, And this Liquor is the very matter of
e which theEmbryo is firft formed:but very un-
i like the bloud, in fubftance,colour, and all o=
ther qualitiess As therefore the parts are not
made up of bloud, at firft ; fo are they not aug-
merited or nourifhed by it afterward,

- " .
LR g

We
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We faid, That the bloud is not theGeneral Nu-
triment of all the bodysthereby admitting,that

61

13,
everithelefs

¥ i the blood may

it may be the Parizcular mutriment of {ome bethe Nou-

parts. - For, astothe Parenchymara Sanguinea, hment of

- bt ‘ ; r : luch parrs
the parts whofc fubftance 1s chiefly Sanguine- ahofRL

ous 3 foralmuch as they {eem to confift moftly fance is moft-
~_ ly fanguing.
ous: and whyt

-of the thicker parts of'bloud coagulated in

them,and affixt to their veflels and tibers; and thofe are,

that they have no Nervs derived unto them,
through which the Swcems Nutvitins mighe be
imported into them :  we conceive , that the
decay of their fanguineous particles, is dayly
repaired by the frefh oppofition and afhxauon
of the like particles of the bloud, And inthis
accompt, we reckon the Liver,Spleen,Kidneys,
FeartyLungs,and red parts of the Mafcles, Yet
in all thefe,swhatfoever of Fibeys, AMembranes,
or¥(|els,is found commixc with their Pareschy-
ma or Sanguincous {ubftance 3 all thac1s to be
excluded from the capacity of being nourifh-
ed by the bloud. But, as for all the Fibrous,
Membranous,and Nervous parts of the body,
and all the Parenchymata Sanguinea, as the
Brain, Spinal Marrow, the Humours of the
Eyes, Teeth, Bones, and Glandules 3 it is moft
probable ( from the reafons alleadged ) that
they are nourithed, not by the bloud, but by
fome {weeter, fofter, and milder liquor, con-
generous to the {permatick matter, or Colli-
quameutam , of which they are originally con-
ftituted;which is dayly brought and effufed or
inftilled into their fubftance, out of the Netvs
inferted intochem, But of this diftribution

of
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of the Sutcas Nutritius, by the Nervs, we {hall
have opportunity to difcourfe more particu-
larly hereafter.
14. VVell then,of what Ufe is thebloud »WVWh
E‘j enhi tHily (ar:c'ord_in g to the latter opinion rccitfcﬁ
Heat is con-,1 W€ conceive it to ferve both as the Pabulum,
fervedsandihe or Fewe]l of the Viral Flame, and as the Matg-
Frel Sy ter of which che Spitits Vital are confeited.
recruited, ex Concernihg the manneér, how Flame is main-
fanguine, tained by irs Fewel 5 we have already plainly,
though {ucciné&ly;difcourfed.  And, as for the
Manner show the Vitall Spivits-are continually ve-
¢rurteds ex Sanguine 5 we may undetftand’it to
be thus. “The Spirits,contained in our folid a-
liment, being at their firfk admiffion into the
ftomach, crude or in'the fYate of Fixations are
{oon after;partly by admiftion ofLiquids, and
partly by Fermentation, ‘promoted, from the
ftatc of Fixition to that'ot Fifen. Tn this fate,
the riclicr or more nutritive pates of the fo-
lid aliment, being, ‘by way of Liquation,
throughly commiked with'thedrinksthere re-
fulteth a cerrainmiilkyjuice, called the'chyle 3
which isa Liquor abotnding with{weet;mild
and delicare Spirits. Now thefe Spirits,{o foon
as'they arc brought to' the'Heart,  and there
commixt with the Vitall'blood 5 are by litele
and litcle’exalred toa third ftate, wiz. * 'that
of Voldtilety 5 "and fo become firfubjeéts toen-
tereain the Virall Heae, and want only ano-
ther recourfe to the heare,to be ‘therein, as ‘it
‘were by accenfion, ‘advanced to’the heighth
and‘dighity'of perfest virall Spirits, * For,the
Vital
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«Nitall Spirirs differ from the Spirits contain-
ed inour aliment, no otherwife thaninthe
gradual preparations and exaltations now
mentioned, We arc toadvertile moreoyer,
that the Heart,in 1ts Syftole, 1s not contraéted
{o clofely or ftreightly, as to expell all the
blood contained in 1ts Ventricles,at once ¢ but
leaves a good part thereof remaining in them,
after the contraction is ended. And that this
remaining blood doth heatr and kindle the
portion of blood next effufed out of the veins
mnto thofe venrricles 5 and by that means exalt
it to the condition of Vital blood. We further
obferve,that in the Spirits of the blood, there
are fundry degrees of volatility 5 fo that fome
attain to the higheft degree of wolatility much
fooner, than otherssand none, uncili they have
undergone {everall Circulations, and as many
frefh Accenfions inthe Heart. For, in every
Circulation they grow more and more fubrile
and agile ; and fo muft at length be brought te
the requifite height of volatility. To which
having once attained, in the very next Circu-
lation(though they are reftrained and kepr in,
by the fides of the heart, and coats of the ar-
teries, while they remain therein)being diffu-
fed upon the outward parts of the body, as
they warm and vivify thofe parts, {o do they
foon flye away, and difperie themfelves into
air, And while cthefe thus flye away, other
Spirits lefle volatile are, by the colder tempe-
rament of the parts,by whichthey pals, fome-
what reprefled 2 fo that the force of their ex-
panfive
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panfive motion is much abated , the Mication
or panting of the bloud interropred , and the
bloud wherein they are, of Arterial, or vital
bloud, is made venoufeor Natural 5 and fuch
it continueth, untill the nexr circulation bring
it again to the heart,thereto be kindled afrefh,
and exalred to the due hear of viralicy, VWhich
once acquiret, it recovers its intermitted mo-
tion of Mication, orrifing and falling alter-
natcly , and yeeldeth a frefh fupply of {pirits
vital 5 which being tranfmitced ro the habit
of the body, arefoon difperfed, like the for-
ys, et : : ’
The Reafonof  And thus is the vital Flame keptalive, atno
the Mication, Jcfle expence ,  than acontinual diffipation of
morion ot the the moft votatile fpirits of the blood. For,that
Blood, in the vita]l Hear arifeth from within , and the moft
o {ubtile fpiritsare the firft Movers to the excite-
ment thereof ¢ the motion by which they do it,
being their indeaveur to expand themfelves,
and to dilate their bounds, while the other
groffer elements , or ingredients of the bloud,
oppofe them thercin., And this $rfe, or Coun-
ter-adlivity of the fpirits , nnpnc(r:irr, and of
the groffer ingredients of the blood ;, on the o-
ther , doth exhibite the general Effence of Heat.
To which may be added this fhort obfervati-
on, that it ¢his Contention, one while the {pi-
rits prevailing,do lift up, or fwell the mafs of
bloud 5 another while the groffer elements
(the contra@ion of the Heart and arteries af-
fifting them) prevailing, countermand and in-
terrupt’ that expanfive motion * and that ib_j.r
this
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this alternate LOI‘E(lL'iCﬂ: of thefe f':.ﬂratmmih, 15

made the Mication or Rifing and Fm!.-m; of the
blood, the one 1n the Dilatation-; the :::um-:.x In
the (“muraﬂtmn of the Heart :md artcries.For-
asmuch, therefore, as the vital Hear doth con-
filt in i:hc ran:fa&u motion of the {pirirsyand
the renitence of the grofier parts of the blouds
and that the [pirits; for the moft parr, ac leaft
ﬂltﬂrﬂﬂt{.l}"; Ubtam the vi¢tory and dominion
over their opponengs : it {fcems moft confenta-
neous to truch, thac ibss viral Heat cannot be pre-
fervediwithout apevpetualexpence of the meft pure,
1. ¢. the moft volatzle (pirits of the Llood y and con
fequently neceflary, that during life, frefb ,f",r -
vits muft be perpetaally mtnted oui r,:ffhe blood |
defray that vaft and continual c:-:pf.m{. F‘nd
this weconceive to be the true :-rogn;ia of Na-
ture, from the firft reception oflt he {pirits con-
tained in the Aliment, to their eduétion into
the Chyle , their {ublimation inthe hearr,
the:rqradual exaltation to the higheft degree
of volatility,and laftly their dtﬂ‘p&tm[] through
the skin into aer ¢ upon which depends the
Confervation of the vital Hear, and the conti-
nual Generation of the vital Spiris,
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OF THE MOTION OF THE BLOOD ;
§7S CONDITIONS AND CAVSES,

i Exercitation the Sixth.

Of the Mation of the Blood,its Condtians
and Caufess

e A — o

: dhate 71 Ature (which in all her works , hath the

j;‘;‘“hg*ﬁ;f;i;‘? N End,and Means conducing to that End,

ter. alwayes clofcly conneéied in one idea ) having
ordained the perpetual generation of this vi-
tal Ne&ar, the Blood,in Animals,for the Ufes,
in the precedent Chaprer recited : thae (he

might notbe deficientin the means requifite

ji to fulfill chofe Wfes, hath alfo ordained ; that
theblood (hould be carried from rhe Fountain
toall the parts, in living {treams, by a ccrtain
admirable Motion, neceflary co its diftribution
through the whole body. Now, that we may
fully underftand the nature of this Motion,we
are to confider ( 1) the Manner,s (2 ) the Con-
ditsons 3 (3 ) the Caufes of it.

2. Concerning the FIRST 5 we obferve , that
That the Me- the blood is continually carried, or rather dri-
;ﬁ?.if;;h&_._ ven from its fountain, the Heart, in the centre
cular ; of the body, by the Arteries, to the circumfe-

rence 5 and back again from the circumference,
to the centre, by the veins, irrigating, cherifh-
ing, and vivifying all the parts,as it paffcth a-
long: and that therefore, this Motion was, by

the

i o g
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theglorious Inventer of it, Dr. Harvey,called
the Crrenlation of theblood 3 guod,

Ejus entm [emper redeat labor aftus in orbem,

For,in the firfk place, theblood is effufed 2
out of the vena Cavasinto the right ventricle of g.om (he ve-
‘the Hearrs as may be evidently feen in living na Cava, inte

Animals diffc&ed; efpecially in Coneys. For, the rghtVen-

if the trunck of the vena Cavabe bound with ﬁ?:gfﬂf i
a ligature , both above and below the beart

you may perccive all the blood contained in

the fpace betwixe the ligatures, tobe {peedily
difcharged into theright ventricleof the hearr,

to which the vena Cava is conjoyned.

From the right ventricle of the heart, itis 4.
(the heart contradting it felf) expelled into the From che
vena arteriofa, and {o into the Lungs ; but not L‘lﬁi}:‘;‘;;‘f:&;_
through the feprum tran{verfum , or middle na arteriofs,
partition of the heart, as fome have imagined '“"?ﬁ:*_
conceiving the fame to have fome certain ob- h
feure paffggcs from the right into the left ven-
tricle 5 only becaufe they could,without much
violence, thrufta ftyle, or probe through ic:
when, indeed, thofe paffages are not madeb
Nature,but by the point of the probe ;the fl=fh
of the heart being {o tender; as that it is eafily
penctrated, by any hard and pointed infiru-
ment though but gently intruded.

Paffing chrough the vena arteriofa into the _ -
very fubftance of the Lungs 5 the bloud is im- Eﬁfé’s:hﬂ
mediately returned into the venofa arteria,and through the
through that into the Left ventricle of the jmeria Veno-

L Heart. et Venricle.
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6.
From the lefe
¥ertricle,into
the great
Artery, and
thence into
the fmaller
Arreries,

" 1
From the
imalleft Arte-
rivs, through
the lubfance
of the Helh,
into the fmal-
Lt veins,

fubitarce of the Flefh. For, as tothofe, w

O, the Motion of the Bload

Heart, Thisis demonfirable thus, Having made
a ligature upon the great branch of the Arte=
ria venofa, ncer the pericardinm, in the lungs
of an Animal yct living 5 you may obferve that
branch tobe foon filled and much diftended
with bloud, in that pare, which is toward the
lungs,and thatempried and ‘flaceid , thatis
nexcthe heare: and upon remove of the lioa-
ture,the bloud will flow amain from the Iuﬁgs
to the left ventricle.. Now, there bcingnnﬁz-
ther way, by which this bloud can flow to the
Icte ventricle , but from the lungs : it muft of
neceflity defcend chence, by the Arteria veno.-
{a,

The left ventricle having thus taken ina
quantity of bloud, anfwerable to its capacity s
the heart inftantly contracting it felf , c-:«:pf:l~'
leth the fame (at leait, good part Ehi':l‘f,'ﬂf) Into
the Great Artery (arifing from the left veneri-
cle) thence into the leffer arteries ., and{ointo
the {ubftance of the ticfh 3 from whence the
bloud is intruded into the capillary veins, by
them into the greater veins , from them into
the vena Cava, and at length into the righe
ventricle of the hearr , there to beoin the {fame
circular progrefs again. 3

Weay, trom the capillary arteries into the

. 10
will have the bloud to pafs out of the fmall ar-
teriess into the fmall veins, per Araftomofes, by
cerrain inofculations ,  or open paflages from
thofe into thefe: we challenge them to demon-
{irare to the fenfe, any fuch way of entercourfe
ox
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or commuiication berwixt arteries and veins,
in the whole habit of the body s and Dr. Har-~
¢y did the fame before us, when He faid ; De _
Anaflomofi Venarum & ayteriarumyubi fit, (7 quo- J‘f;gm”:; “':; o
modo fit, & qua de cadffa 5 neminem balerusvelle” ~
quicquam dixiffe, (ufpieari licet. And why may
not the blood be as wel conceived,to permeate
through the pares of theflefb,as water through
the pores of the earth, the fwear through the
sxin, the{erum through the parenchyma of the
Kidneys, orasthe fame blood through the
thick {ubftance of the Liver. g

Nor isonly thatbloud brought backto the oy (e
hearr,by the vena Cava, which paffed through New made
it before ; but the ftream is augmented by the J.2f B¢ 2t~
accefle of frefh Chyle alfo , imported into the old, :
fubclavian branches of the fame vena Cava,
and thence into the right ventricle of the heart.
For, this 1s not only eafie to be done, in refpe&t
of the vicinity of the afcendentand defcendent
trunck of the vena cava, to the right ventricle :
but alfo neceflary , there being no other way
for the new i"upp%’y of bloud to pafle ;and that
it 1s done, this experiment doth teftifie. The
vena cava being bound both above and below
the heart 5 all the bloud contained betwixe
the two ligatures, will in a very {hort {pace be
difcharged into the right ventricle. i

Again, the Heart feems to immit more bloud biood pafiech
into the Grear Artery, in the {pace of one through the
hour , than the proportion of Chyle can E:ti:‘ Ty
amount to, 1n {everal dayes. For, in moft men, can be fuppli-
she Heart makes more than 3000, pulfes,in an ed fom the

chyle, in leve-
hE}T.ll'E rall dayes,
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70 Of the Motion of the Blood

hour 3 and at every fyftole it expells fome
bloud out of its left ventricle into the Aorra s
as may be {enfibly demonftrated by this, thac
upon a ligation ot the Aorta, neer the heart,
and an incifion made betwixe the ligature and
thehearr,  youmay obferve fome quanticy of
blood ( more or lefle ) tobe fquirted forth™ by
the incifion; at every {yftole , unleffe the heart
begrown weak and languid ; and yet evenin
thatcafe , fome quantity of bloud will iffuc
forth ar the hole, oncein 3 or 4 pulfes, Nay,
when the cone or point of the heart is cut off,
and the heart held uprights though the ven-
ericles be not then full , yet will fome bloud
be {queezed out of them, every time the heare
:&fff;!’::' contra&s it felf,and that to the diftance of 3 or
guin. 4 teet,as Dr. Harvey obferveth.

10, Asforthe Quantity of bloud admitted into
Ehjﬂi‘}?‘ the ventricles of the heart, when it is dilaf.ed,
o e - and expelled into the Great Artery, when it is
ferred from  @gain contrated ; it cannot be precifely deter-
three confide- mined. - For, if in the fame individual perfon,
O VIE - the motion of the heart,being {fometimes more

ftrong and {wift, and fometimes more weak
and {flow, doth make the Girculation of the
blood more {wift, or more flow proportionate-
ly: certainly in the {pecies, it muft be impoffi-
ble to commenfurate the quantity of blood
paffing through the heart, at every pulie 5 fince
there is grear varicty among men, in refpeét of
their different temperaments,ages, {exes, diet
exercifes, paffions, and the like,all which vary

the pulfe, and confequently the motion of the
' blood,
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blood, However,that fome {atisfa&ion may be
given to enquirers herein, we are to conf{ider
Three things, 11z. ( 1) How much blood may be
contained tnthe beayt of a Man , 1nits Diaftole
( 2) How niuchmay beexpelledoutofit, inits
Syftole 5 ( 3 ) and How many Palfes, or Diaftole’s
and Syftoles, the heart doth commonly 5 in bealthy
and temperate men, make 113 an hour.

Concerning the Firft 5 there are different the quanticy

obfervations. Harvey faith , that in a mans ?:Lﬁi:?:in con
i in th

heart dilated, he found more than two ounces heare, in s

of bloud. Plempius affirms ; that he found al- Diaftole ;

moft two ounces, Riolan will allow {carce
halfan ounce, in the left ventricle ;but fome-
what more in the right. And Hogeland cones
much lower, admitcing only one dragme. Bur,
all men generally grant, that the whole mafle
of blood contained in the body , doth feldome
exceed 24 pounds,or pints , and as feldome
come (hort of 15.

Concerning,the Second; we {ay, that in every he quantity

fyfole is expelled either the fourth or fifth or *-‘;c?ﬂl?'ifm
of ir, 1nits

fixthyor at leaft the eighth part of the bloud re-
ceived into the heart , atthe precedent Dia-
ftole, Harvey fuppofeth at leaftone dragme,
and provesthat his fuppofition from the {ud-
dain effufion of all the mafs of blood, if but the
leaft artery be cut ¢ and becaufe all the blood:
may be tran{mitted through the heare, inthe
fpace of half an hour, He thereupon concludes
£r certain , thatmuchblood is expelled into
the great Artery, at every fyltole. Conringius
allo makes the fame compute. malens and

| Sleyelius
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of Pulles,in
the fpace of

an hour.
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Sleyelrus admit half an ounce : bue compute
only from one fcruple. Hogeland acquiefceth
In one dragme. And Thom. Buartholinus brinos
it down to only half a fcruple. But they all
agree, that in the contraion ofthe heart, the
fides of the ventricles are not drawn {o clofe
together, “as to expell all the bloud contained
1n tiem,

Concerning the T# 774, we remember.," that
Primyofe reckons 700. pulfes in an hour 3 Reolan
2000 5 wWaleus and Regius 3000, Cardan 40003
Plempius 4450 3 Sleyelins 48765 Bartholinus
4400,0r thereabours; and Herdey about 20003
cach one numbering the pulfes in his own
wrift, :

Now, from thefe three things premifed we
may colle& how much bloud may be expelled
out of the left ventricle of the heart , 1ntothe
Aorta, in the fpace of one hour , according to
the {everal numerations of pulfes viz,

D) 30000 * b 10 3¢ B R
Jj 4000 g b3 %50 35 9] é S
D) 4457 & , |15 33 Dj 2 Bt

H 204400 Bg by 5 35DjRCEE
E 2] :f;-t:u‘:n_ L= __: ¢ b 20 310 c:..i_:nf_‘: g
al) 2000 | :_:J, Y i‘fh 41 gg :E'?. éf o

30 200025 |ip 83 24 = E'F'_,
3] z000) Ui 166 23 JOEES

Again, fetting it down for 2 ground , that
the quantity of blood contained in the whole
body, doth amount only to 1b 15. ( for that is
according to the moft modeft accompt) and al-
lowing

=
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lowing fome part thereof to be confumed by
“ the L1.11p of life , ‘and as much to be fupplied
out of the Chyle : we may inferre thele 4 ne-
ceflary Conclufions.

(1) That more blood is tranfmitred through
the hearr, once in every hour, than can be fup-
plied out of the Chyle, in many hours.

(z) That all the bloﬂd 1 the body is tranf-
mitted through the hearr,* once ina quareer,
or half; ora whole huur, or intwo hours at
meft.

(3) Thart fo much is not required to the con-
fervation of the vital Flame,and the confection
of viral {pirits.

( 4) That, fince the veflells are not broken,
that the blood cannot return back out of the
heare, norbe any wayes diffipated » iris abfo-
lutely neceffary, that the blood muft return to
the beart again by the veins , orbe Circulated
perpetually , as the immortall Dr, Hurvey
hath demonftraced.

Nor isthis Circulation of the blood only
Particular to fome Arteriesand Veins (as{ome

body. For though it bt,mdccd more demon-

veflell s being ample and confpicu uf«'.,,rtc. Amir of
ligatures more conventently, tlun thofe in the
Inwards : yetdoth obfervation teach us, that
the motion of the blood is the very fame in the
very Entralls alfo. In particular(that we may

deduce it through the moft confpicuous Arrtc-

L ics

Thar ﬂh, Cir=

culation ig
have inconfiderately imagined ) but #niver/al, gn;wﬁ,; ‘n

or common to them all, H‘lrr::nunrhout the whole all the A
rics and veins
of the whole
firable to the fenfein the Limbs, where the body.
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if | ries and veins of other interiorparts, befides
J! thofe already mentioned) the blood is carrieds
it u the

(E il

FTeftscles , by the {permatick Ar-
'!’ i teries : from them, by the fper-
o matick veins,into the left Emul-
r gentand vena Cava,
: Inteftines, by the Mefenterick
& Arteries : from them, by the
3 Mefenterick veins, into the Ra-
2.- mus Mefentericus,and thence in-
to the vena Portze.
; Spleen, by the left Celiacal Ar-
: tery: frqm it,by the Ramus {ple-
r Abdomen, |Micus intothe vena Portz,and
§i tothe | thence dire&ly into the Liver.
| - Stomack and Omentum,by other
branches of the Celiacal Arte-
' ry: fromthem , by the Gaftrick
and Epiploical veins , into the
Ramus {plenicussthence into the
vena Porte, and {o to the Liver.
| Kidneys, by the Emulgent Ar-
teries: f{'nm them, by the Emul-
| gent veins, into the vena cava,
< Outfide of the Heart , by the
i Coronary Artery : back again,
i by the Coronary vein, intothe
B 1 Thorax, to wglla Cava,
g chie leura, by the Intercoftal Ar-
teries : from it, by the veins
' ' thereof , into the vena Azygos,
and thence into the vena Cava.
- < Hﬁ'ﬂﬂ?_j
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e Head to the Membranes of the
| Braize by theCarotides and Neck-
Artertes ( which tend to the four
Cells of the brain, but are not
therein terminated, as fome Ana-
tomifts have thought):from them,
by the jugularveins, into the af-
cendent trunck of the V¥ EN A
WC AU 4.

All which is difcoverable to the fenfe, by H
binding thofe veflels, in Animals cut up alive. |
For, the {welling,cauled in either'vein or Ar- |
terie,by the flux of bloud there arrefted, will
alwayes appear on that {ide the ligature,from
whence the blood flowes,

Here we are to advertife, thatinthe Ferus, 12,
or Infant-unborn, the manner of the Circula- Bur,afcera pe-
tion of the bloud, through the veflels of the culiar Manaes
Heart, is different from that we havedefcri- unborn, 1
bed. For the blood is not carried from the Mo-
thers womb, 1nto the Umbilical Arteries 3 but
from the Placenta Wterina ( in which thofe Ar-
teries are terminated ) into the Umbilical
vein : which conduéteth it along to the Liver
of the Feetus, from whence it is cranfmitted by
the Vena Cava into the right Ventricle of the

heart, Being brought thither, icis transferred
into the Vena Arteriofa : but, becaufe the
Lungs are not yet moved, asafter the birth,
in refpiration;and fo their veflels are not dila- .
ted and contradted alternately, and confe-
quently they can necither receive the blood
L2 out
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This Mction  blood is moved in a round 3 it follows,thar we
@tthe bloed, is

Cantinual ;

Of"the M.tion of the Bluod 5

out of the Vena Arteriofa, nor impell it into
the Arteria Venofa : therefore hath the pro-
vidence of Narure contrived and framed
Two peculiar paffages, the one a conduir or
pipe, conveying the blood from the Vena Ar-
teriofa,into the Grear Arterices the other a cer-
tain foramen;,holeor inlett,by which thebloud
pafieth from the Vena Cavainto the Arteria
Venofa, thence into the left Ear of the heart,
and fo down into the left Ventricle, From
thence(as well as that from the Vena Arteri-
ofa)itis infuled into the Great Arterie, So
thatin an unborn Infant, Narture ufeth the
two Ventriclesof the heart,gs if they were bue
one : and this, left the infdnt thould have his
Blood too hot and aduft, while he wants the
ventilation ofthe air, and expulfion of fuligi-
nous exhalations , through the Lungs. From
the Great Arterie, the bloud is fent into the
Umbilical Arteries, which return it to the
Placenta Hierina 5 where permcating the {ub-
ftance thereof,ic is again infufed into the fmall
branches or (rather )roots of the Umbilical
vein, by them intothic trunk , and at length

1nto the Liver, Vena Cava, and Hcart, as be-
fore, '

Having thus explained, by what wayes the

confidertheCONDIT 10 N S of that its mo-
tion, Conurning whichswe obferve thart the
Circulation of the blood is,

(1 XContinuall. For,fince the Heart is con-
tnually in motion, and takes in blood, in its
Diaftole
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Diaftole , and difchargeth the fame again,
in its Syftole, never intermieting that its pro-
per action;but in grear fwooning fics, or 1n the
very article of death ¢ itis neceffary,that the
motion of the bloud be likewife continu-

all,
. I14.
(2) Pebements as may be inferred from the 1;:]“[“‘4:.“; |
hardnefs and diftenfion of an arterie, or vein 1

bound with a ligacure. For,nothing can be di-
ftended to grear hardnefss by a thin and liquid
macter, efpecially upward, unlefs that macter
be with vehemence impelled into, and rerain-
ed init. Bur,this vehemence of the motion is
grcateft neer the hearr,and is afrerward dimi-
nifhed by degrees, according to thefeverall
degrees of diftance from the heart 5 {o that the
extream arterics have but little pulfe,unlefs it
happens, that the impellent force of the heart |
be encreafed,as in Fevers,Inflammations, Vi- 13
olent exercife, fome paffions, &’¢. Which is
alfo thereafon, why the veins have no pulfe, |
the impulfe of the blood being lefs in then,
than in the {malleft arteries, ]
(3) Swift. For, an artery or vein being com- fy;q
prefled by ligature, will fwellup and be di-
flended,as ic were in a momentsand the blood
may be obferved to flow in its courfe very
fwiftly,{o {oon as the ligarure is removed. Burt
how {wiftly, is notcafily determined 5 there
beingfo great variety of Caufes,Natural,Non-
naturall, and Preternatural , that accelerate
or retard the flux of the blood : only thus may
be inferred from the precedent compute of the
number
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Of equall ve-
locity in the
Arterics and
veins,

Of the Motson of the Blood 5

iumber of Pulfes, and the quantity of blood
expelled out of the left ventricle of the hearr,
in every {yftole, That the wholemafs of blood
doth pafs through the heart once in an hour
or two,at moft. Yet is not the current of blood
neer fo {fwift in its channels, while they are
whole,as when one of them (vein or artery) is
cut ¢ becaufe in that cale, the blood fireams
forth intothefreeand eafily-yielding acr,with-
out any refiftance 3 but being cnn%ned in its
veflels,ic is forced to diftend them, and drive-
on the foregoing current,

(4) As [wift in the Veines, as inthe Arleries,
For, though theimpul{e be more vehement in
the acteries, as being continued to the heart,
than in the:veins ; and thercforcicmight feem
reafonable, at firft confideration, that the
motion {hould be proportionately more {wift
in the arteries ¢ yet, confidering, that the Ar-
teries are {till {maller and {maller toward
their extremities, & that the flux of the blood
muft needs be more and more retarded, as it
approacheth thofe extremutiessand on the con-
trary, that the veins grow wider and wider,
from their extremities, to the centre of the bo-
dy, and fo the blood hath ftill larger and lar-
ger {paces to run through, -1n its return to the
neart 5 we may {afely conclude (conjectural-
ly ) that the velocity of the motion is as great
in the veins,as in the arteries. This is alfo con-
firmed by fenfesfor,the Vena Cava, in all that
trad from the Liver, to the fubclavian divifi-
on, may be obferved to beat, as often asthe

Great
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Great Artery 3 and fo muft import blood into
the right Ventricle, as faftasthe Aorta doth
export it from theleft. Which doubtlefs is the
reafon,why the Vena Cava hath flefhy Fibres
upon itywhen itapproacheth the heart, Ne-
verthelefs, we conceive the motion to be {wif-
ter in the Arreries, when the heart contratting
it felf; doth impell the blood into and through
themithan when,dilating it felf again, it doth
intermic that its impulfe. VWhich is true like-
wife of the blood in the veins,as may be fome-
times obferved in Phlebotomy, when the liga-
ture is not {o ftreight, as to caufe much diften-
fion of the vein, in which the incifion is made :
for,in that cafe,the blood wil flow forth more
{wiftly, every time the heart is contra&ed.
And chefe are the Conditions of this admirable
motion of theblood.

Laftly, concerning the € 4% SE of this
motion 3§ itis neceflary that the blood be mo-
ved either by it felf, or by {ume other princi-
ple: and if it be the Author of its own motion,
thenchat muftbe in refpeét of either an inhe-
rent motive=Faculty, or of its Ebullition,or of
its Rarefadtion, or of its Quantity, whereby
the Ventricles of the heartare di{{cndcd, and
foirritated as to difcharge the {fame, by cone
tra&ing themfelves. If the motion be derived
from an External principle 3 then it muft be
referred either to Actralion, or to Ve&ionsor
to Pulfion. . Let us,thereforesfee which of al}
thefe may be the moft likely caufe of the Mo-
tion of the blood.

Firfts
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78 Of the Motion of the Bloods

17, Fir$t, That the bloud isnot the caufe of its
The blood,not

the caule of its OWN Motion,ratione infise [ibi Facultaijs by rea=
owne motion, fon1 of any inherent Faculty 3 may be interred
;’;;‘Ejﬁvf trom hence,that in bloud cffufed out of its vef-
Faculyy, inhe- fcls into the body, or any other receiver, no
fentinit.  motion ar all can be obferved:and it is hard to
conceive, that it thould be fo corrupted in a
moment, as whelly to lofe a faculry effential
to it. D7, Harvey,we confefs, affirmeth, thac he
obferved a certain obfcure motion of the
blood , in the right car of the Hearc( where
He {uppofeth the motion of the Heart firlk to
begin, and laftto end ) after the Ear had cea-
fed to moves bur we refer that to the Mication
of the blood from the Viral Spirits not yet

wholly extinguifhed.
Seconaly, That it is not the Author of its own
18.  motion, raitone Ebullirionss ( which Arift. calls

g:q;?;‘; dyewais )is manifeft from thefe {ubfequent rea-
Epullirion.  10nS. (1 ) No Ebullition can be conftantly e-

qually or of the fame tenour : but the Pulfe of
the heare, and {o the motion of the bloud, is,

in temperate and healthy men, for the moft
partequall. (2) Asthe Ebullition is greater,
fo would the pulfe ; but in burning Fevers, the
Ebullition is extream great, by reafon of the
great intenfion of the hear 5 and yet the pulfe
1s frequently fmall,and weak 5 asalfo in the
beginning of putrid Fevers, as Galen long fince
remarked. (3) Theblood fuffers no ebulliti-
on,as it pafleth through the hearr, For,if in the
diffe@ion of a living Animal, you make an in-
cifion either into ‘the left Ventricle of the
hearr,
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heart, or into the Great Artery neerit ; you

fhall perceive the blood flowing out atthe

hole, to be pure and fuch as before it camic in-

to the heart, not frothy,boyling,or rarcfiedsand

to continue fuch as ar its érﬁ ctHux: yea,more,

if you receive the blood iffuing froman 1: cifi-
onof the ¥ena Cava , inone fawcer, and that

iffuing from theleft Ventricle, in another;you

fhall not be able to difcern any difference bes
twixttheone and the other, cither {oon, ora

good whileafter. An invincible argument a- ;
ainft the Ebullicion of the blood, firft imagi-

ned by A7 totle, and fince defmdeE‘J} may

great men,his fctacors. (4) The plungin g A

arme or lege into cold warer, would v pprefs

the Ebullitmn} and w"ﬂ'.qvc'lw}r the motion

of the blood. For , if you apply a clofe

ligature toa mans arme,ain: d then immerge the

fame into cold wmcr or Snow 3 upon folution

of the ligature, he (hall find -.he blood retur

ning to his hl:*art, with {o grear afenfe of Lnld

as very much o offend | im.  Which cold a-

rifing to the bloud, from its being long detain-

ed in the extremities of the arme bmmd Dr,

Hayuey will have tobe the caufe of fwaomnfr

immediately after blood-letting, in mar*y

men the heart recelving injury from that ac -

quired cold.

Thirdly, Not ratione Kfﬂﬁﬁ.ﬂ-ﬂ 5 becaufe  19.
(1)in ‘lunn diffections , where the heart yer ;"‘?‘E;F'F“"
cnntmverhlrs motion, no man ever hath, or ™
can obferve any fuch thingas rarefied blood
to flow from cither the left ventricle, orthe
M Great
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Of the Motion of the Blood 3

Great Artery, if cut 3 but pure and fuch asis
from the Ears let down into the ventrices.

(2) The Heart it felf, when cut in pieces, or
wounded , may be obferved to bear 5 yet not
from any rarcfaction of the blood, for then it
hath no blood in eitker of its Ventricles, or
Ears. ('3) It hath been obferved in Doges,
that after the point of the heart hath been cue
off, and the remainder turn’d upfide down,
though the ventricles could not be halfefull,
the blood hath yetbeen fquirted forth at the
top, cven to the diftance of three or four feet 3
which were impoffible, in cale the rarefa&ion
of the blood were the caule of its motion.
(4)The mufculous flefh of the heart, is more
firme and fkrong, than to be fubjeét to inflati-
on and detumeicence, meerly from the rare-
faction of the blood.  Itmuft be a more force-
ible Agent, that moves thar great and weigh-
ty machine of the hearr. (5) If the blood were
fo much rarcfied in thie Ventricles, then cer«
tainly oughr the orifices of the Vena Arterio-
fa, and Aorta, to havebeen muchlarger, be-
caufe the blood would have required more
room for its egrels,than for its ingrefs.(6) The
motion of the heart, and of its valves would
be confufedsfor the Diaftole of this, and epe-
ning of them, would bappen at the fame
time, and confequently the valves would be-
come ufelefss both which are repugnant toex-
perience.  Befides, theopening and {butting
of the valves wouldbe co-incident with the
Syftole of the Grear Artery, (7)) That the
blood
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blood fhould be rarefied in the heart, and ina
moment again refrigerated in the arteries 3 is
contrary ‘both to fenfe and rcafon : and
if the rarefa&ion thould fo foon ceafe 5 why is
itacall?

It remains, therefore;, that if the blood be

tlr} ﬁmng dmi i.l!ﬂ:ﬂ’[‘ldil‘lff the Ventricles of

83
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the efficient of its own motion, it muft be {o hu-f
only raifone Quantitatis, by rcafon of its quan « uantiy

{tendi 1|; :t‘
Venericles of

ﬂ'-.

the heart, and irritating them to d1lLl.4rgL 1T, the heare,

by cantrac”tlng Urﬂmrtmg themfelves. For,
l:hc. heart being as it wereburdened wich the

blood diftendi mcr its cavities, doth contrat its
Fibers and {o its Ventricles,to vindicate icfelf
from that oppreflion 5 no otherwife than the
ftomach,guts,bladder, womb, ¢'¢. whichbe-
ir'igt‘-s:tn:,ndfd by meat, chyle, wind, urine,and
the infant, drive th emfelves together, by the
help of their Fibers, andfo exc Tude that was
burdenfome to rlu:m. And thus is it probable,
that the Heart is continually moved by the
blood, likea Mill perpetually agitated by a
f’frf,am of water ; which ftream burc cut off
the motion inftantly ceafeth. This may be
credited upon the force of this one cxperi-
ment 3 if the Pena Cavabe intercepred by a li-
gature, f{ofoonasthe heare hath dnLurdcmd
it {elfof what blood ir hath reccived from
thence,it u*[’mu]} remictech 1ts motion 3 and
upon lecting in the ftream again, by removing
the ]H’imn:.lt asfuddenly recoversit. -Than
which tlmrL" cannot be a more convincing ar-

gument, that the quantiry of the blood flow-
M 2 ing

e
g
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ing into the ventricles,is a caufe of the motion
I8 of the heare, and (o of its own mortion,

i Wefay, A4 Caufe; not thp t_:lni}r caufe : for
Th blood noe WE fhall{oon find another efficient as neceflary
movedby  and immediate, to the motion, as theblood in
Auwrallion;  the refpe& mentioned.

Tharnothing doth Atraft the blood either

i to or from the hearr , isevident from hence s
':‘ 1 b L] -

o that in Nature there is no fuch thing , as the
1 z_ L i L

‘{5 motion of a bodyby attration 5 as hath been
i by folid and irrefutable arguments proved by

Apolog prs cir-that heroical wit,and moft accomplifh’t Scho-

f_*;i}' Jire: 4-lar,Dr. Entsand alfo by our felves, in the be-

] 4pag.17.0d 49, ginning of our difcourfe of Occult Qualities

bt whither ( for expedition fake ) we referr the
il unfacisfied.

& Nor 1s 1t moved,per modum Vedionis,by way

Nor by of Carriage. For, nothing can be imagined to

Vedtion s carry along the blood in its courfe, but the {pi-

rits 3 and thofe would,in refpe of their Levi-

ty, carry it only upward : but we fee that the

_ blood is moved al{o downward, and ad latera.
b ;-‘f;mﬂ_ It_r::mains, therefore, that the blood is mo-
i fionofthe  ved in round, per modum Tulfionss, by impalfion,

i 22

Tk heart, endow- or protrafion : and the Impellent can be no o-
o ed with a Pul- ! ' g : -
1 fifick Faculry, thers butthe Heart contragting it felf 5 and fo
; o
0

expelling the bloed conrained in its ventricles
into the Great Artery , from whence it is ur-
| ged, or prefled forwards into the fmaller ar-
L teries, by thefucceeding current. We con-
foi i . ceive, therefore s that the Hearris endowed

. with a certain Motive-virtue inhzrent and ef-
fentiall, called the Pulfifick Faculty, which is
e ' conjoyned,
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conjoyned, as a concomitant caufe , with the
blood it felf, in giving it a due motion: whe-
ther itbe, that this Faculty doth regulate the
influx and eflux of the blood, which would
otherwife be irregular ; or that of it felf it pro-
duceth the motion,which cannot be afterward
continued, in cafe the flux of the blood be once
interruprted. That this Faculty is neceffary,
may be inferred from thefe Reafons.

( 1) As the Pulfe, {o the influx of the bloud
would be alwayes unequall, unlefs it were re-
gulated by a Faculty. (2 )When the bloud is
moved vehemently in Fevers , by the intenie
heat agitating and urging it ;and inmen at the
Eaint of death, propter extremos nature conatus,

y reafon of Natures agony and laft efforts :
yet is the pulfe more weak and low, than at o-
ther times, becaufe the Pulfifick Faculty is ei=
ther much oppreft, or much weakned. On the
other {ide,though the Faculty continue ftrong,
yet is the influx of the bloud much diminithed,
after large hamorrhages, or upon great ob-
ftructions of che capillary arteries and veins, in
the habit of the body. Which “confideration
feems to us {ufficient to import the neceffity of
conjoyning a Pulfifick Faculty, with the quan-
tity of the blood diftending and fo molefting
the Heart,as a double proxime caufe of thebloods
motion,

(3) Though the heart be cut in pieces, yet
will each piece have a kind of weak pulfation,
as long as it continues warme 3 whichin all
probability is to be afcribed to the Faculty im-
planted
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planted in allits Fibres; - and notyet utterly
deftroyed.

(4 ) Itwould be derogatory to the majefty
of that Prince of all the parts; the Heart, to be
moved by the violent-unpulie of anexternal
principle; and it felf conduce nothing thereun-
to.

Notwithftanding thefe réafons alleaged, we
dare not et up our reft in this doétrinie of the
Ancients 5 colicerning a Pulfifick Faculty im-
planted in the heart s ‘only wéhave reciced i,
as the'moft probable Conjecture of all others,
touching this abftrufe Argument, the proxime
Caufc ot the Motion of the blood. Nor fhall
we adhere to it longer, than untill we fhall be
fo happy as ro meet with a more fatisfattory
{olution of thar admirable Phenomenon. In
the mean time, Modefty commands us to de=
clare, that we find this Knot tobe too hard and
intricarte for the teeth of our weak underftan=
ding. And well may we make this acknow-
ledoment, when thefubtle Fracafforius , after
a long {crutiny into the fame fubject, was at
length forced ro defift, with CMorum cordss fol
Deo cognatam  efe oplioT 5 and thateven Harvey
himfelf profeflech,that He found it vem arduam
@ difficaltatibys ‘plenam.- We remember the
modeft fayings of two great Men,upon thelike
difficultics 3 the onc_ of Galen , Quo patlo bee fi-
ast, [i [crutaberissconuincerts te non sntell: gere ne-
we tuam imbecillivatem s neque Optficts tus poten-

cir.307. mum, tram 3 the athér of Scaliger ;' Quandam bumane

20.

[apientie partem[fe 5 quadam equo anymo ;rm%irf
velle 3 .
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welle 3 & veram ﬁtp:ammm s nolle ntmi; .rmf ipere.
And we think, we need {ay no more, in excufe
of this our profefied i anom:u

Befides this Two-fold Proxime Caule, there 24,
isalfo another Remote one , iz, the Peculiar The Fabrigus
Confarmation , o7 Fﬂfr/rh?#f’, of the Heart and sts ::::J::Lfnfa
veffells. And: among all che parts in this curi- of the motion
oufly framed Machine of the heart,thofe which o the bleod.
are moft orﬁual or inftrumental to the moti«
on, arethe Fibersand flefby columnes 5 which
ferve not fo much to.the firength of the heart,
as to the -motion of it. For, in the Syftole, all
the Fibers, both {mall .and grear, as well thofe
in the infide of the ventricles, asthofe in the
Septum, or particion-wall betwixt them ( like
an artificial necwork made in the forme of a
purfe) being contracted , or drawn together ;
the blood contained in the ventricles, mufk ne-

ceflarily be expelled or prefled out of them.

The AMotion of the hearty, which is called 28,
the Palfe, as being continual, and made partly The Hotion

by the influx of the bloud, p;rrtly by the Pisliis, 5T clesrs

ﬁLk Faculty refiding in the heart it felf; doth confifting of,
confift of 3 things, the Syf tole 4 the Diay fuie, 110 Bl
the Per #fyfiole = all which are tobe explained ﬂrflp:rejh: ;
by their proper Caufes, according as ocular twixt them,
InfpeQion,and Reafon doth dictate them to the
um.iLrﬁ:mm.-}g.

(1) The Syflole 5 being the proper and na-
tural mm:i{,n of the heart, isthe Contra&ion
or drawing together of thf: heart to anarrow-
er compaf-, that {othe blood contained in the
right ventricle may be expelled through the
vena

87
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Of the Motion of the Bloods,
vena arteriofa into the Lungss and that con-
tained 1in the lefr, may be expelled into the
Great Artery , and fo into all parts of the bo-
dy.

}( 2 )- The Diaflole,being a motion only Ac-
cidentary to the beart, is a Dilatation,or opei-
ing of the heart , thatthe blood may flow into
the right ventricle, out of the vena Cava s and
into the left, out of the Arteria Venofa.

(3) The Perifyflole, is a cerrain quiet or (hore
reipite betwixt the Contra&ion and Dilacati-
on of the heart, during the {mall time,that the
blood is entering into,or iffuing our of the ven-
tricles. In healchy men, this paufeis fofhorr,
as not to be diftinguifhed from ecither of the
two contrary motions : bur {ufficiently mani-
feft in men ar the point of death, Itis alfo
doutle, there being one refpite berwixe the Sy-
ftole and Diaftole 5 and another betwixt the
Diaftole and Syftole. And this is the natural
ftate of the Hearrt.

Asto the Figure , or Forme of the heart in
thofe contrary motions 3 from the diffe@tion of
Animals alive, from the commodity of its mo-
tion and quier, and from the pofition of its Fi-
bers and other parts, we have learned it to be
thus,

In the Syffole , itmay be obferved that (1)
the pointof the hearr is drawn upward toward
the Bafis of it,in order to the expulfion of the
blood ; the length of it being diminifhed, and
bredch proportionately encreafed : becaufe
the bafisis immoveable, in refpeé of the cone,
which
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whichis faltned neicher to, nor by any veffells,
(2) The rnaer walls, or {ides toward the ribbs,
are breught neerer mm to othersbecaufe the ;-
arc L\jl‘lt}.li]‘l':i\_\.l 11[11.1 TH._luf nar 1-\:]".”'("" s a5ma

be perceived by putting a finger into cither -u;'

El_'LL ‘LLHHILILS 4t [l 1C LI ]‘:li_'t_‘I [L‘Llr CONt ”;.,__T_llﬂ
butthe wnrdrd becoming tumid; feem tobe

enlarged in latitude,, from the contradion of

all pa.r*s inflated in the tenfion or ftretching.
(3) Thefore part of the heart is lifted up to-
wards the fternum, and Lh'u.y! cer thebafes
for, where the puIiL s felt,there dothiche heare
ftrike the breaft with itsbafe, thar part being
lifted upsand brought neer to the fternon rand
at the {ame time ( notin the Diaftole )is the
heart vicorated , and cthe arteries dilared and
filled, and tht‘ pulfes arc felvboth in the 5_' reaft
and wrift, the Diaftole of the Art ::1'{ s being
coincident with'the Syftole of the hearr, But
the Pulfe is more plainly feltin the letrfide,
becaule there is the origine and orifice of the
Aorta. (4) The whole heart becomes tenfe
and hard, and contrated to a{maller bulk 3
as is manifeft both to the fight, and to the
touch.- ( 5) The heart appears white, efpeci-
ally in 1ﬂpﬂrELLtAnmh » fuchasSerpents,
fn,,: s, Eeles, & U.L by reafon of the expulfion of
the hlou dinthe S ‘h,lh
In the Perifyff ﬂ.’f'-, when the heart is foft, fux,
and inirs proper ftate,( 1) the cone recederh
from the ba .,L,fmdn‘ {a me Animals, the bale
alfo recederh from the cone : (2) The late-
ral parts 5 both the interior and ¢xterior, arc
N {‘}{[L'u;hﬁ
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tended toward the ribbs : ( 3) The anterior
faccof the heart finks down, and the pofterior
is depreffed , efpecially necr the orifice of the
great Artery. :
In the Diagfole , which beginns in the mid-
dle of the Dilaration , and ends in the middle
of the Contra&ion. ( 1 )the upper fide is lifted
up and diftended by the blood falling into the
ventricles our of the Venacava, and Arteria
venofa 3 the {welling {enfibly beginning at the
bafe, and progrefling to the cone.” But the bafe
doth not then ftrike the breaft,becaufe the At-
teries at that inftantare contraded, ‘and the
heart ceafeth from expulfion of the blood. (2)
The heare is flaccid and foft, becaufe it is then
only paffive, in recciving the blood, ( 3) The
fides become extenfe , and the cavities enlar-
ged 5 and therefore if you put your finger into
the heart, during the Diaftole, you fhall per-
ceive no conftriétion, as inthe Syftole, ( 4 )
The heart appears red , becaufe of the tenuity
ofits walls, and their repletion with blood.
( 5 The Cone receding from the bafe, makes
the heart longer , that it may be more capable
of blood. And thus doth the heart vary its Fi-
gure, in cach of thefe three pofitions.
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OF THEDEPURATION OF
THE BLOOD,

Exercitation the Seventh.

Of the Depuration of the BL OO D,

"Rom the Circulation of the blood, we (as
Nature Jadvance to the DEPELR ATION or
Defecation of it, from its unprofitable or ex-
crementitious parts. And here we are to con-
{ider (1)the Generarion, (2) The feverall [orts
of Excrements gencrated in and tobe fepara-
ted from the blood, (3) The parts in which,
and (4) The Manuer how they are {cpara-
ted,
Concerning the FIRS 7, we obferve, that

the blood being a heterogeneous liquor, con- The Genea

f{h”f}' c:fvarmm Elements or material prin- logy of ek
CIAENCS,

mpiu (as the Element of ‘VhlL.l it 1s genera- #H

te ) and fo not capable tobe whol Ily changed
into cither thefewel of the Viral Heat's or Vi-
tal Spirits ¢ when thofeparts of it; which had
their Spirits lefs clofely and firm ly united
to their groflferElements,or(which is thefame
thing ) which were moft prone to volatility,
N 2 are

].




Of ile Depuraion of the Blood,
arc confumed and difperfed 3 itcannotbe, but
that the remains or reliques thereof muft
thenceforth become not only ulelefs, butalfo
incommodious to Nature, and therefore as
{oon as maybe, to be rejected.  For the fweet
and inflammable Spirits of the blood being
cxhaufted 5 to what ufe can the remaining
mafs ferve » It can be no longer the fubje& or
refidence of the Virall Heat, forthe conferva-
tion whereof the blood is principally made :
nay, if retained in the bedy, it would rather
damnifie and deftroy the fame noble princi-
ple, the Vital Heat.  For, the Sulpbar con-
tained in the blood, dotch by rcafon of the con-
tibuall mication and indeavour of the Spirits
tofly away and difperfe themfelves, and of
the decogting aluvity of the Virall Heat ex-
crcifed upon it, become aduft, and contract a
manifeft bicternefs and acrimony 3 and the

Caput morigum, or Terreneand groffer part

conjoyried with the Fixative Sale,is apt to coa-

gulate and to be peirified ; and the Phlegma,or
infipid and vifcid part is apt ro obftru& the
capillary arteries and veins, and fo impede
the Circulation 5 and laftly, the 4quzous part,
or potulent matrer, as being apt to render the
bloud too dilute and ferous, is wholly unprofi-
table. Thefe parts, therefore, being no lon-
ger ufefull ingredients of the bloud , degenc-
rate into Excrementss and ought to befeque-

{tred from ir,

Ihis Generation of the Excrements of the
bloud, may be appofitely adumbrared by the

Exam-
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Example of Winc dift illed. For,as Wine is SRl

a Liquor con{ifting ex Elementis primiceriis, of m“[mﬂl;:jﬁb
Various choyce LILJI‘L m::nrs., or uuﬁnﬂiar tion of wine.
parts: {ois theblood.  As the Spirits or more

fugitive pares of Wine, are calily feparable

from the more fixed,vs 2.the Plllmm{,T’trtar

crafs Sulphur, &', by hear: {oare e the Spirits

of the blood cafily {Lp’n.m_d from the more

fixed parts of ityisz. the Pl hlegme,Salt Tartar,

crafs Sulphur aduft, the Aqucous or potulent i
matter, by the ’uf.tintf,r of the Vital Hear, As i
the Spirits of Wine are, by repeated deftilla- 1
tions, advanced to that height of Volarility or
fubulu;, » as that fome of them flye away and
are dlfptr{u‘l intoair, in every re@ification :
folikewile are the Spirits of the blood, by re-
peated Circulations through thr 11mrr,
brought to that degree of {ubtility and volati-
lity, as that r;hrcj,r cannot be Ionger contained
or imprifoned in the bedy of an ‘Animal, but
penetrating through the pores, are exhaled by
way of dry {weat, or infenf fible tranfpiration.
And as the refidue of the Wine, after the Spi-
rits are gone, remainsadead mals, or vappa,
confifting only ofa Phlegme, Tartar,and crafs
Sulphur ( which by long heat a:.qulrr_th a bit-
ternefs and acrimony : ) fo doth the refidue of
the blood, after its Spirits are exhaufted and
difperfed. For,(as we faid afore)che cafeous
and grumous parts of the blood,being brought
to the ftate of Fufion,by the Vital Heat, make
that cxcrement called the Phlegma:the Saline
and earthly parts confociated, make the Tar-
tar,
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Excremenzs: trom theblood, in orderro its purlﬁcﬂtli}n 3
* De-though what we have now faid, concerning

Of the Depuration of the Blood,

tar, which being diffolved and kept fluid by
the potulent matter (to which it s cafily mix-
ed)make the Urine:and the crafs fulphur, tor-
rified by the Vital heat, and infeparably float-
ing in the {erum,makes the Bile, or Cholerick
cxcrement.  And this Diverfity of parts in
theblood is evident even to the fenfe, in blood
ler forth of cither vein or artery into a veflell.
For, there the cafeous or grumous pares
(which being moft claborate, and brought toa
cerrain degree of Fufion, have thereby acqui
red a vifcidity)wim on the top 5 in the forme
of 2 whitifh filme or membrane ; while other
parts of the fame kind, having not attained to
thic like degree of Fufion and vilcidity, finck
tothe bottomes and the {erous or watery ( im-«
pregnated wich the Salt, and {fomewhart of the
crals Sulphur aduft ) flow round about the
reft.

Concerning the S £ ¢ o N »,Uiz, the various
07ts, or Kinds of Excrements to be {eparated

their Original, may {eem to intimate their fe-
veral Familics and {pecifical Differences 3
yer will it not be fuperfluous to obferve fur-
thersthat all of them, being Liquid, fall under
two General Kinds, - The Firft comprehends
the Afore Thin Excrements, which are (1) the
Hrine, - 1mpregnated with the Tartar, (2) the
Sweat,( 3)the Tears,and (4) the thin liguor con-
tained in the Lympheduits : The Other includes
the Leffe Thinyw hich are 1) the Phlegme or p -

~ tuitouis
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taituous Mucus:whether itbe 4c/d, fuch asis
found in the ftomach and guts 5 or Zafipid,{uch
as the Rhcum diftilling from the brain by the
palate and nofe, the {pittle, and falivous moy-
fturc excerned from the Glandule fublinguales ;
(2) the Bile,both that which 1s colleed in the
bladder of the:Gall, and that depofed in the
cavities of the Ears, called the &a7-wax 5 for
thefe two feem to be coufin germans,and diffe-
ring only in confiftence.

The Zrineyisa {ferous excrement, impregna-
" ted with Tartar,and tin&ted with a {mall por-
tion of the Bile ; brought by the Emulgent ar-
teries, into the Kidneys, together with the
blood ; there feparated from the blood,bya
kind of percolation, thence diftilling by the
Ureters into the bladder, and at length avoid.-
c¢d by the urinary paffage.

The Sweat, is likewife a {erious excrement,
impregnated with a fmall quantity of Salt,exe-
pulfed out of the capillary arteries into the
habict of the body, and thence excerned
through the infenfible pores of the skin.

Tears allo area {erous and brackifth excre-
ment, imported by the arteries into the Ca-
runcule Lachrymales,or {mal Glandules, placed
in the interior corners of the Eyes $ there fe-
parated, by akind of percolation, from the
blood ;and thence exprefled, for the moft part
voluntarily, in griefe, and fometimes in fud-
dain and profufe joy 5 and fometimes involun-
tarily,in pain,fevers,(oe.

The limpid Liguor foundinthe ijpkfﬁfﬁéﬁﬂ
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Of the Depuration of the Blood.
(atleaft a good part thercof Y is a mild and in-
lipid exhalation of the blood in the arteries,
{weating through the coats of the {maller
areeries, colleéted by degrees in the Lymphe-
dudts, and by them again infufed into the
lood, as well to prevent the coagularion, as
to promote the mication thereof s and afrer
various Circulations, avoided by evaporarion
through the skin,

Among the Lefs Thin Excrements,

The Phlegmatick mucus found in the fto-
mach, is athick vifcid éxcrementitious juice,
endowed with fome Acidity,brought into the
coats of the ftomach, by thofe branches of the
Celiacal artery,which are therein terminated
there fecerned from the blood, and by tranfu-
dation immitted into the cavity of the ftos
mach 3 tothe end, that itmay {erve to excite
the Appetite, and in place of a Ferment,
promote the diffolution and conco&ion of the
mear,

The Pituitous atucus found in the Gurs 5 1S
an infipid excrement {pewed out of the Me-
fenterick arreries, into the {ubftance of the
guts, tranimitred by infenfible paflages into
the hollow of them s {erving to defend them
from the injuries of the Chyle and excre-
ments of thebelly paffing through them, and
at length tobe excluded together wich thofe

s€Xcrements,by ftool,

That diftilling from the Brain, is a pituitous
exerement, fevered from the blood brought
thither by the Arteries, and excerned either
by
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by the Palate , or noftrills. Such alfo are the
{putum , which falls down from the pituitary
Glandules ficuate about the bafisof the brain :

and the faliva, which is generated of humours
imported into the Almonds of the Ears, the
gffzma'uhﬂ (ablinguales , an d other {pongy parts
in-the jawes and muuth and therein pr*ratLr*
for the moy{tning of the mouth , and foft: ing
ot the {olid meat, in maftication.

The Bile , or yellow Choler found in the blad-
der of the Gall,is a bitter ¢ Xcrement, genera-
ted in the blood , of the crafs fulphur thereof
(diflolved by the fer um) made aduftby the vi-
tal heat s feparated inthe Liver, and thence
conveyd by convenient vellells ( which we
fhall particularly mention anon )into the In-
teftines, to be excluded with the excrements of
the belly.

Laftly , the Esr-wax is a bilious excrement,
thick, yellow,and bitter, in fmall quantity
cffufed outof the capillary arteries ncer the
Ears, and colleéted in the meatus auditorius,

The Matcrial principles, Generation, Dif- 4.
ferences, and particular Effences of th c:h., Ex- -I:Lf: i
crements , being thus explained ; it followes :Ll.lirmi il
that we now difcufs the Manner of their {epa- mentis decer-
ration from the blood , in the parts fpeci h.\dj;:‘ﬂff]?}’_;"'
framed by Nature to'that end. W lum that the parr parei-
we may do with the more fatisfaétion and [:t’.l-;;if;}ir}“”.
fpicuity 3 it is requifite, that we premife fome fepzaion ;5.
{horcdifquifition, as well concerning the Rea-
fon, why fuch or fuch Excrements ( all beis g
promifeuoufly blended together crflnwlng
O confufedly




e ey --..--.-...'." £

g
", e

[ Ser

i e L i e L

= Pty

Of ibe Drepuration of the Blood,
confufedly together in the arteries with the
blood) are yet carried into {uch or fuch parts,
rather than into any others : as concerning the
various wayes Nature harh contrived, for the
{eparation of Humours each fromother, in the
body. lor, thele Generals being explicated,
anticipate the remove of many of thofe diffi-
culties and ob{curities , that we fhall encoun-
ter in our {crutiny into Particulars.
Concerning the Former, therefore , we ad-
vertifc 3 thac the Reafon , why the Acid
Phlegme contained in the blood , isimported
ratherinto the Stomach , than into the guts;
the Infipid Phlegme rather into the Gutsthan
into the ftomach 5 the ferum into the Kidneys,
rather thep into the Liver 5 and the Bile into
theLiver, rather than into either the Stomach,
Guts,or Kidneys : we fay , the reafon of this,
1s not that cach particular Excrement is fo di-
reéted , by any Intelligent Faculty, whofe of-
fice is to diftinguifh nor only.the excrementi-
tious parts of the blood from the benigne and
prefitable » butalfo the excrementitious ene
fromanother, and ro difpenfe eachto the part
ordained for its feparation : nor that each ex.
crement is attracted by.and to its like, as if the
Phlegme preexiftentin the ffomach and gurs
did, by reafon of imilitude of fubftance, draw
to 1t felf thofe Phlegmatique particles of the
blood, that hold the neercft analogy to its own
nature 3 and foof the ferum in the Kidneys,
the Bile in the Liver, Porus bilarius,and bladder
of the Gall, &c, -
Not
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Not by any !mr:d'f;gmrf-, or diflingusfbing Fa- Not, that i
cultys becaufe the foul , or Mind (wim ¢ Fun o dircéicd by
&ion is only to rationate,or think) is con{cious gmi; - :Ir
to her felf of all her.adtions 3 but no mans {oul ftingiithi;
is confcious of any fuchad , as the diftinction cu-
of Excrements: And to afligne a diftin& Fa-
culty o every diftinct operarion in the body, is
(as that wonder for W lt:md Learning , Dr,
E::.,acutely {aid) Deos advocare im theatrum, ut
folvan: nodum fabule,
A courfe fr. quently taken, and cagerly pur-
{ued by many Pl hilofophers cven of the higheft
forme 3 but, 11 truch, fo manifeltly erroncous,
asto rLlutL it felf. For, thofe fruitfull imagi-
nations, that fu& hatched and introduced the
Facultres Attraflive, Retent n,.*.* Concoflzve , and
Expulfives might, if they pl uu,d have 1nven-
ted and addcd as many more to prefide over
cach particular humor and Excrement in the
body , and multiplied them even to infinicy @
the difﬂl'{;’htf; of thole Actions( and imfu::d of
all ochers done in Animals) arifing really from
che different confticutions and (kruGures of the
organs, wherein they are performed.
Nul‘ b / i‘;::aﬂr tneous Cotlzon y OF. . Aitrattion Sg=
m;faf} 5 bLL:LulL in Nature there is no Motion pyor char it is
by Attra&ion, butall from Linpulfion 5 and if Airaffed by

the like Ex-

there were, yet could not oneexcrement draw [, . con.
another of the fame kind ; becaule Sémile #eon tained in thay

pot [I’ agere in fimile y qua [imile s non magis certe, P

quam in f*:ﬂ’r:ru To which we may adde,

that though many great men have laboured

much to affert chis opinion of Attra&ion propter

G2 GAOKDT IV
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Of the Depuration of the Blood,
cuciweth by reafon of fimilicudeor familiarity
of {ubftance: yet could none of them make it
fomuch as incelligible 5 and therefore Regius
did well tofay, Excrementorum ativaftio & [pon-
tanea cottr0,(unt vejiciende, quianon (unt mani-
fefie vel entelligibiles, nec probatee.

6. To what,then', fhall we afcribe this {o ad-

But, thae  mirable effeé 2Why truly, according to the

there is a cer- =

tin pecutiar  MOfEOf probability, to nothing elfe, but the

Conformity of orrefpondence of ui!agm':mlf aivd Fi guye betwixt
F":r"'bli’j:t the minute particles of this or that peculiar excre-
the minuce  7HEntiti0us bamoy to be f E*p:i?'ﬂ.’fu' from the blood, on
{*;:ttllctsl»; t one frde 5 anel the fmall paffages leadtinginto 5 and
Excrement, 1AJeafible pores in this or that part , pecaliarly con-
and the pores [ltuted for the feparation ther of, o the other : to-
'3:{"; s .’_]I‘:"' gether wirh the  belp of that particulay Fermentate
ted for the re. 074 which each bumor doth [uffer etiber neer untosor
ceprion of it. 7 rhe ‘r:f;z.:':’ fJI." 15 ﬁ”‘p.i.'.ir'd."r-ﬂf.’i to Nature Imthil‘lg
being more frequent,than to make ufe of a cer-
tain Fermentation, greateror lefler , where fhe
intends a feparation of various humors one
from another.

For, {ince cach particular Excrement doth
confift of particles of a determinare Magni-
tude, and determinate Figure 3 and that each
{eparatory organ in thebody hathlikewife not
only a diftiné& manner of Conformation of its
confpicuous veffells, parenchyma , and other
{enfible parts 3 butalfo its infenfible particles,
paflages, and pores, of a particular magnitude
and figure, different from thofe of all other
organs,and accommodated only to that Aétion
or Office, for which the fame was made : it is

highly
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highly reafonableto conceive, by way of infe-
rence ; ‘thagthe blood being diffufed through
the arteries, by the impulfe of the heart, indif~

criminately and equally to all parts of the bo- :

dy 3 yet each part doth admic and receive only :

thofe parts of the blood ,  which in refpcét of

the magnitude and ﬁfrur:: of their minute par- |

ticles, aremoft corre Ipondrsnt or agreeable to i

the magnitude and figure of its {lender paffages

and pores 3 and exclude the others, wherein is

nn fuchanalogy or {uitablencfs. And hence,
doubtlefs,is ity that the {ferous part of the blood

1s determinatcly imported into the Kidneys 5

the Phlcgmathm into the ftomach, and guts;

the Bilious into the Liver, 8¢, rather than into

any other parts » the capillary branches of the

arteries , and theinfenfible pores. of the fub-

ftance of each of thofe parts , -being in magni-

tude , figure and ficuation refpeétively accom-

mndatcd or adapted to the receiving and im-

bibing of the humor brought to ir. -,
And for the prﬂr&tmn of cach of thefe Hu- Which is alfo

mours thus admitted into thefe or thofe parts 5 ¢ Caufe of

D¢ feparation

we conceive it likewife to belong to the very of parigy)as

fame Caufe, astheir Receprion or Admiflion ®*¢ ements,in
doths wiz. to the determinate magnitude and P;{[;;cm"
figure of cthe infenfible paffages and pores in the
Parenchyma of this or that part. Becaufe the
{eparation of each Excrement is effeéted by a
kind of Cribration, or Percolation;and inall
percolations, the particles of the mattcr tranfe«
mitted , c:-ught bothin magnitudeand figure,
to held an analogy with the pores of the bod} :
through

N
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i through which they are tranfmitted. Now,
that the Parenchymata ofthe leparatory or-
gansnamed , arc endowed with various fes

_cret paflagesand pores of different magnitudes
and figures 3 is manifeft from hence, thae their
component particles are varioufly contexed’,
(1n one more loofely,rarelyand thinly,in‘ano-
ther more clofely, denfly and thickly) and the

i veffells and Fibers running throush them as
iﬁ varioufly formed , in magnicude, longirude,
g polition, number &c. and where {fuch variety

s, it doth neceflicate an equal diverfity of
pores 5 which are nothing elle but the void
I fpaces betwixt the folid particles. And, that
: thefe Excrements may be (to omit, that they
are ) eafily tranfmitred through {uch narrow

j and flender paffagesand pores,however incor-
i {picuous and undifcernable by the fenfe 5 can-
i not appear difhicult, or incredible to any man,
it who{hall butebferve, howblood will iffue
forth of the skin,if icbe pricked with the poing

of cven the fmalleft ncedle.  And thus much

of the Former part of this previous Difgaifition.

8. As for the Ober 3 though the Colatures

: : Ei ; - ; 7 4
'p The Differen vwhich Nature hath infticured, for the fcpara-
A ¥ ces of Cold- GRGGE siinithehadb i ifold d

Nacure inthe yarious : yet may they all be commodioufly
Humors in the Feduced to Two Kinds | all being in order cither

body, to Nutrtison, or to Excretion.
ok Of the Fir§7 Kind , we have an example in
il the Nutrition of the Fibers and Membranous

,_ parts of the body. For, it is moft probable,.
| that thoefe pares (if nor all the reft ) ‘are nou-

rithed
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rithed by the Succus Nutritiss, brought to them
through the Nervs ;and that Aliment , being
fomewhat glutinous, like the white of an Egg,
cannot eafily penetrate into their {ubftance,
without the help ofa certain thin and watery
vehicle 5 which having once dune that office
of introducing the furrus nutritins into thefe

parts , bccumcth thenceforth unprofirable to

them , andf{ois prefently dilcharged by the
Lymphedutts into more ample {paces.

Of the Other Kind , there are Three diftini
forts. \Nhereof the Firft is, when the thicker bu-
moy 1sretatned, and the thinner vejelleds of which
we havean cxamplt., in the Kidneys, where

the {erum 1s tran{mitted into the Ureters and
bladder, while the pure blood is retained, to
be returned into the vena Cava, by the Emul-
gent veins, Thefameisalfo effeced in the fe-
paration of Sweat, Tears, and fpittle.

The Second (mmrar} to the tirft) is ;when the
thinner bumor 15 vetained, and the thickey rejefieds
asin the coats of the {tomach and guts, where
the Mucous Excrement or Phlegmeis tran{-
mitted 1nto their cavities , and theblood re-
tained to be fent by the veins into the vena por-
t : and In the brain,in which the like Mucus
is {feparated from the blood, and deduced 1nto
the palate and noftrills,

The Third, when two humors of equal confiftence
or thickne[[e are [eparated one from the other 5 this
being retained , and that seje@ed.  And this
Colature is pErturmtd in the parenchyma of
the Liver, For; the Felleous humor, and the
lede
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| blood, while warm, are very neer of equall
i thicknefs : and yer hach nature found our a

i certain way of percolation,which eafily diftin-

it 4 guitheth and {eparateth them each from other
{_' ; A thing far tranfcending the induftry of man,
g who can make no Artificial Colature, b

which two Liquors of equall confiftence may
be {eparated one from anocher.
: Thefe Confiderations premifed in the Ge-
<y neral, we now at length come to explicate the
%;-5 Particular CManner, how each Excrement is
i feparated,in its peculiar place.
9. The blood in ics Circulation, being, by the
Eéff?:f:ﬂ:‘; pulfe of the heart,impelled into the Emulgent
of the feparaci- Arterics, flowes along into the feveral bran-
4! E::;fif ferim ches, or ramifications of them, and at length
i blocd, in the 1Nt the fmaller furcles, or capilary arteries,
Kidneys. which running out into fmaller and {maller
t threads, till they become inconfpicuous, lofe
ol themf{elves in various parts of the fubfance of
the Kidneys, infufing the blood yct commixe
with the ferum, inco the fame, This Paren-
chyma or fubftance of the Kidneys, confifting
of various parts diverfly contexed and confor-
med, and having Pores of different magnitudes
and figures; and pofitions running throughit,
whercof fome pores are more accommodate
in magnitude and figure, to the minute parti-
_ cles of the blood, and others more correfpon-
g | dent tothofe of the Serum : the blood taketh
its way through one fore of pores, into the
capillary branches of the Emulgent veins,
that lye ~open and ready to receiveic in all
parts
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parts of the parenchyma, and chence to lead
it along into the Vena Cavas and the Serum

taketh its courfe through the: other fort of
pores,into the Papillary Caruncles, which be-
ing pervious into the branches of che Ureters
( 1n like ‘manner variou(ly difperfed up and
downy:fo as to receive it from the Caruncles)
convey the fame into the truncks of the Ure-
ters themf{elves,from whence it {pontancoufly
deftilleth into the Bladder, which by contrac-
ting of its {clf expellech it in Urine. And this
we concelve,to be the true manner of the Per-
colation of the Serum, made in the {ubftance
of the Kidneys.

VWhen the Celiacal and Mefenterick Arte-  To.

: : PR RN S [ Of the Phleg-
ries have,by thofe their branches, that tend to ik g eere.
thofe parts, brought the blood not yet purified ment, in the
from the Phlegmatique Excrement, both Acid flemacb and
and Infipid, into the capillary arteries diffemi- "
nated upon the coats of the Sromach and In-
teftines - in which there is a diverfity of Pores
or infenfible paffages, fome direé; fome obli-
que,in a word,fome, in refpeét of their magni-
tude,figure and pofition,peculiarly accommo-
dated to the admiffion of blood 3 fome to the
admiffion of Acid Phlegme 5 and others to the
admiffionof Infipid : it comes to pafs, thatby
reafon of this Diverfity of fecret paffages, the
blood is impelled into the pores moft analo-
gous to its minute particles and through them
intothecapillary veins refpondent to the ca-
pillary arteries,. and thence into the larger
veins, which foon difcharge it into the Vena
5 . Vpories
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port2 3 while the Acid Phlegme is protruded
forward into thofe pores, that are molt con-
formable to its minute particles, and. through
tacm at length inro the cay ity of the tomach 3

| i the Infipid likewife  is | tranfmiceed
H rough thofe pores,that arexmofk Sy v bolical
to the magnitude and figure of irs: minute
part nIc‘ﬁ}r ito the cavity of the Guts, there to
defend them a while from t]*{. injuries of the
Chyle and E Xcrements, and upon the '1cccfﬁ-
on of a new {upply of the like infiptd Phlegm,
to be excluded together with thole excre-
ments, as we {aid before.  And this we con-
ceive to be the way of percolation Nature u.
{eth, for the fep paration of the Phlegme
from the blood, in the ftomach andinte-
{tines.

‘1. Thus long doththe Bilious Excrement infe-
That the Bili- Pa I'ﬂTL’l}? ac LDI“‘}PHI‘I\,? the phle g ‘1”.! ue, ﬁgwmfr
tus Excrement gfono. together witl it tnmu-rrh the branches
e ‘the Celiacal and M.fenterick arteries, into
Phlcgma-  the coats of the fiomach and guts 5 but, when
g fﬂI:: it once comes there, irlcaves its affociates the
guzs;and why. Phlegme, to be, af ter the manner exprefled ,

U‘tn{mutca! into their cavirtes, and bfu*q
threughly commixt with the blood, is pmpCL

led into the extremitiesof the C.lﬂl”ﬂi‘}f velns,

af 11&4[111':" to the extremities of the s:aplllary

arteriesy that broughe ic thither 5 and from

thence s carried along into Pexa porte, and at
lepgthiintoithe fubftance of the Liver, therein

IL-L‘-L leg regated from the blood.:: Nors in-

deed, ou u:r:‘r this Bilious Ex¢rement to be

{ooncr
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fooner diffociated from the Phlegmatique s ot
CGI‘LRL‘}'LU b‘-,f any NeCrer we dy;0r !tJ ITCCT cut; 1n
dire& veflels tending from [“L{: defcendent
trunk’ of the great artery, to the trunk of the
Uena porte; and that for Three | ”'_["'}"1\..-1'..,;;1[ f{_
ﬁ.i'.n’.t.f.

Fer ff, it feems necc{lary that the Bilious
bumer thould accompany e Phllegme, utitill
it hath brought the | ame ihto the fub tLln »
of the ﬂomm.h and gurss becaufe the Philegme
being a mucous and vifeid 1n.1m sty would 1
apt to obftruék the capillary u. L Isyand infer
fible pores of thefe p.lrh unlefsic were m:_‘;c‘lc
more dilute and penetrarive, by the admix-
ture of the Bilesan humor p;:uu ative and de-
tergent,and fo ficto prevent obftructions. '1":;55:
reafon mxly receive verification from hent
that Men of a hot and cholerick conftitution,

and fuch 1n'whom rhis Bt“om Excrement
dﬂth?bﬂ.‘lnd more than inothers, are {eldom

or never troubled with u;ﬂn‘”tm ns of the

tomach and gurs, by yrofsand vifcid humors
W 1ﬁcrca=;,0n the mnuﬁw,th fe of colder com-
p;;xlurﬁ (efpecially Virgins Leuco-Phlegmat:-
gue and afficted with the Green-ficknefs ) Y in
whom lefs of choler 1s generated, are com-
monly opprefled wich v;t‘-ﬁilﬂtir;‘mﬂ of thofe
parts,from abt ndance ef tough and tenacious
phlurmc‘

Secendly, the Bilious humor it felf fcems to
require fome certain 1(ni{h of preparation ,
condudive to its future Lpdr’l“m, before it
can be commodioufly imported:itto the Li-
P 2 ver.
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Of the Depuration of the Blood.
ver.  For, (hould itbe convey’d into the Li-
ver,direétly out ot the defcendent trunk of the
greatarterys it could not be avoided,but fome
part of the Phlegme would alfo be carried a-
rlong with it : becaufe thofe humors, while
they remain in the arteries, are never actually
{cpararedsand when they are, their [cparation
1s made , by the recefs or going off of the
Phlegme intothe ftomach and guts,  And if
any part of the Pnlegme fhould accompany
the blood 1nto the Liver 5 the Liver would al-
wayes be inevitably obnoxious to great ob-
ftructions, fuch as would foon render it un-
fic for the office, by Nature affigned unto
It.

Thirdly, the Bile certainly is more firmely
united to the bloodsthan the Phlegmes asbe-
ing cflentially radicated in the ferous pare
thereof, fo that without fome further prepa-
tationsit cannot be cafily fevered from i, And
therefore it was requifire, thatcthe Bile fhould
be carried about by thofc ambages of the fto-
mach and gutts, that by paffing through thofe
intricate meanders,it might acquire fome dif-
pelition preparatory to its fucceed ing fepara-
tion. Now, that which gives it this prey ious
difpofition,is a peculiar Fermentation, which
it undergoes in the veficls leading it along in-
to the trunck of the Vena porta : 1¢ being mofk
undeniable, that the fpeedieft means in Na-
ture, for the {eparation of impure humors

from pure,is by Fermentation, as may be fen-
fably exemplified in Wine and Beer, which
are
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are foon defecated by the help of Fermentation,
but never withoutit, Thefe Reafons , there-
fore, make 1t evident, that Nature was guilty
of no cverfight or rathnefs,when fhe ordained,
tharthe Bilious Humor (hould be thus carried
about through{uch indire& and long wayes,
before itarrnveat the Liver 5 {ceing thac cir-
culation doth make its feparation afterward
both the more {afe, and more eafie.

Nor did Nature play the wanton, or fuper- 12,
erogate, when (he contrived , thart the blood o
fhould be carried along through all thofe in- e
tricate labyrinths inthe Liver ; foralmuch as diacely ouc of
if the blood were to be infufed into the crunck the trunck of

i 1 : : the vena porng.
of the vena cava, by fome veflell immediately intatan e

and direétly tending from the trunck of the ve- the venacaua

- 'y s . - but through
na porta;, the Bilious humor, being not yet fe- g0 o0

parated from it,would neceflarily pollute and meanders in
corrupt the whole mafs of blood. To avoid e Liver.
that inconvenience, therefore,was it requifite,

that the blood {hould be firft diverted into the

Liver, and thercin defecated from its remain-

ing impuritics , before it be permitted to enter

the vena cava.

When it is brought into the Liver, itdoth.  13.
not pafs through the capillary branches of the ;"I‘fr‘f“:iyi: is
vena porte, into the extremities of the capilla- through the
ry branches of the Vena cava, immediately ﬂr:}":*‘if';:'}".“-! of
per Anaffomofes , as was long believed and ™ "
taught by Anatomifiss becaule we have the
teftimony of our eyes , that there are nofuch
Anastomifes,or mutnal Inofculations betwixe
the extremities of thofe veflells : but, it is firfk
percolated;,

carried Immes
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I percolated through the Parenchyma or very
lubftance of the Liver. Now,to whatend is

‘? it {o percolated ? That percolation mufk cer-
s tainly bein order cither to fome 4leration, or
1% to fome Separation. It cannot be in order to
A any Alteration , becanfeno fuch thing can be

imagincd ro beeffected in the Liver , fince the

Liquor paffing through theLiver,as it came-in
blood, {o deth it go out blood. Itmuft, there-
fore,,  conducerto the feparation of {omething
from theblood. And that {fomething can be
nothing but the Bilious Excrement 3 becaufe all
it other Excrements are {eparated , ‘before the
blood arrive at the confines of the Liver: and
becaufe no other Excrement can be found
i therein. Which confideration is alone fufficie
| ent to evirices that the Office of the whole Liver, 4
to receive the blood out of the 1 ena portes to puyge it
from the Bilious Excrement ; and to difeharge st fo
purtfied into the Lena cava 5 theuce to be conveyed
zito the Heart,

As for the Manner how ‘this excellént work
of Purification is performed in the Liver 3for
. the better underftanding the fame , we ateto
T4 & obferve.

w ’ (1) Thatthe Parendhyma is the Priznctpal part
1l That the pa among all thofe manyy that make up that ample and
renchyma is the curioufly contvived organ’ of the Liver. I par-
I 4 ;’;"li'fﬁi"f{_‘ ticular,the Lzgaments of the Liver ferve only to
k) ver, ~ eftablifh, or hold it irme in its natural pofiti-
. onsthe Coat invefteth its the vens Porte brings
A the blood into it3 the Capfula Communis is infex-
vient toche diftribution of the fame blood;
through

. e e
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Of the Depuration of the Blsod,
through the br&hcu-f:ra of the vena Portz the
Hep atick Ar: eryand Nerve ferveparily to the
berter promotion of [t e blood into all parts of
the parenchyma, and partly to the more quick
and eafie influx of the Bilis into the Porus Bi-
larius 5 the branches of the Pesa Cavaexport
the blood , after its purification ; and thofe of
the Poras Balaizus export the Bile, after 1ts fe-
paration : fo thar it 1s manifeft, thac all thefe
{everal pares are in fome fort or other, mecha-
nically infervient to the Parenchymas and that
the Purmcb_)ma 15 the fole part 5 wheretn the [epa-
va‘ion of the Bile from the Glood 15 made by an ad-
mirable artifice of Prrmbnwn

(2) That this Parenchyma 1s a kind of Stres-

wer 5 after a peculiar manner framed by Na- And a kind of
Sireiner;

ture, for that feparation , which can b:: no o-
therwayes effected, but by Percolation, For,
whenfoever a mixt Liquoris brought intoa
part, and in pafling through that parc {evered
mto two diftin& kinds , and fo by diftinck
wayes effufed out of it again 3 we may be cer-
tain , thatthofe Liquors were f{evered each
from other by percolation made in thatparr 3
and as certainshat that pareis aI-"’chc}lamrj,rInu
firument, And fince the very fame is effeéted
in the Parenchyma of the Liver, while che
Bile is fevered from the blood 5 we may well
conclude, that that feparation is made by per-
colation, and thas the Parenchyma is a kind of
Stretner.
( 3) That this Parenchyma being alax and
{pongy {ubfkance;after a peculiar manner con-
texed,

1
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Whole partie
cles are cons
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branches of ail
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Of the Depuration of the Blood,

texed,and having various fores of poyes,where-
of fome are in magnitude,figure and (ituacion,
particularly comparated for the receprion of
the impure blood, cffufed out of the extremi-
cies of the capillary branches of the wena portes
and others in like manner particularly com-
parated for the reception of the minute parti-
cles ot the Bilious Excrement | and the rranf-
miffion of them into the extremities of the ca-
pillary branches of the Porus Bilarius 5 and o-
thersagain particularly comparared for the re-
ception of the minute particles of the pure
blood , and the tranimiffion of them into the
extremities of the capillary branches of the we-
na cava: we {ay, thefe things being fo, itis
rcafonable to conceive, that after the impure
bleod is brought into the pores of the Firf
fort, the particles of the Bile are impelled into
thofe of the Second, and through them into the
extremities of the capillary branches ofthe
Porus Bilaysns; and the particles of the pure
blood into thofe of the Third, and through
them into the extremities of the capillary
branches of the vena Cava g {foas the {eparation
of the Bile from theblood , is made in the pa-
renchyma of the Liver , only by reafon of this
drverfity of 1ts poves,

Toencreafe the verifimilitude of this Opi-
nion, there occur 4. things not unworthy afc-
rious remark, in this place; 14z,

( 1) Thatthe Capillary branches. of each
{ort of the veffells mentioned , are diftributed-
equally intoall parts of the Parenchyma s fo

that
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that the Port-vein doth difpenfe the blood e-
qually into all patts th:_:rmi"-_*, and the capillary
branches of the Porus Bilarius , being likewilc
diffeminated through all parcs of, the fame, lye
ready to admit the Bilious humors as fafl asic
is feparated from the blood 3 and the capillary
branches of the vena cava, being alfo difper(ed
into all parts of the {ame, are ready to receive
the pure blood y as faltasitis defecated from |
the Bile. Which is{ome document, that chis !
whole work of purifying the blood from. the
Bilious humor, is performed i the Liver, only
Mechanically, and that with the grearteft facili-
ty imaginable: nor is it poffible for thegrea-
teft wit of man, to imagine any fabrique more
commodious for the effe&ing thereof,than this
of the Liver is. | | |
(2) Thatthe Pena porte, beingentred into | 1¢ Pulfacion
the body of the Livgr , doth acquire a certain e b, {1
Pulfation (though weak and lefs perfe&: than the Liver, i
that of an Artery ) by the benefit pactly of the i
Capfwla commanis, that includeth it, and partly
of the Arteria HepBtica 5 that accompanieth ic,
For, being included in the fame common cafc
with the Arteria Hepatica, it muft neceflarily
be comprefled, in fome meafure, by the fyftole
thereof 5 and again be relaxed,in the diaftole
and by that means fuffer a certain, Dilatation
and Compreffion alternately, And being fo
comprefled , it muft impell she blaod into the
parenchyma ; and thar blood mult be driven
on by the next fucceeding bloed : foas that the
motion anddiftctbucion thercof is neceflarily
Q. continued
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continued by that impulfe,without the neceffi-
ty of any eicher Stmilary Arrr.ﬂffmﬁ, or: Diften-

hn- :mu_.nch. i.l:ul'l;! fr’f Fﬂ'ﬁaﬂfl‘}l.

of that Pulfa- (3) That the Hepatick Nerve toay be con-
ltlm by the  ceived alfo to conduce ﬁ*mewhdrm tlmt Pul-
I:.]T'J |{

fore. fation of the Pema Porte.  For, that Nerveal-
{o is included in the Capfella Communisy and no
befs diftributed upon the {ame, than upon the
branches of the Porus Bilarius. And, therefore,
when the Artevia Hepatica 15 thtLd, this
Nerve,as being contiguous to it,muit be fome-
what cunprtﬁL s and fo irriated to make
fome {mall Contraétion of it felf: which being
impoffible to be effeéted, withour aproporti-
onate conftriction of thc, Capfula Communis 3
it comes to pafs, that the Uena Porte included
in the {ame Capfula,{ufierech a confiri&ion, at
the fame tume,

(4) Lt is probable,that this Pulfatile motion
| of the ¥ena Port € within the Liver, doth caufe
;";‘1 n ot Vitd: fome new Fermentation of the blood, and rea
bload,in the dintegrate the decayed Priality i:hl:n;nf,infuch
branches of prupurtmﬂ, as may be fufficient to vivify the
,:L:::Sf A Pf rfﬁf'j*m of the.Liver, and conduce to the
Liver ; apd amore calie and fpeedy feparation of the Bili-
:‘I'i:':"’fh"*::’ . OUS impurirics therein's :,*pr:cmlly u:unﬁdumg
praviaus o that the Spirits of the blood broughtinsare
the feparation hindered from flying away (as they ufually
eftheBile.  ab 0 gh tl thinner coats of the v )b
O tnrougn e thinner coats ol the veins ) by
the thickne(s of the Capfula Crm"mm“f., and {o
kept together torefufcitate the Mication and

renew the Virality thereof. - Thatthis is fo,

may be io part inferred from hence, thatthe

Viral

The Refulci-
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Vital Spirits can be no otherwife communi-
cated to this Parenchyma 5 the Arreria Hepa-
tzcabeing wholly diftribured upon the Capfula
Communis,and the branches of the Poryus E:f,:,':',:f
but never rouching the Parencliyma with
much asone fmallfurcle. 'Now there bei g
no veflel that bringsblood into the Parenchy-
ma,but ml}r the Fena Pories that Parenchyma
muft of neceffity be d{p:h{,d of all Vltﬂm
unlefs we allow the blood, brought by [!IL
Porta; to recover its xltaldﬂpoﬁtlm:, by the
means of the Pulfation caufed in the Porta,and
the excitement of a new Fermentation from
the reftraint of the Spirits, For, without the
influx of virall bleod, no parrcan be vivified =
and certain it is, the Parenchyma dothreccive
no blood,but only from the Vena Porte.  This
Refufcitation of theVirall Spirits in che blood,
bmughtinm the Liver, may be adumbrated
by the example of the heart of a Viper, or o-
ther Animalot like vivacity, f}}i; the Heart
being cut out of the Viper yet alive, and p]i-
ced upon a table, doth a goud while retain its
pulfationsand as that moz fon br eginsto decay ,
by reafon of the confumption of the V icall
Heat, if you but drop fome warm liquor upon
the then languifhing hearr,ic will inftantly re-
vive,and beart qq*‘un}mmll it grows cold, And
fuch doubtlefsts this {fmall fpark of life re-
enkindled in the blood LDl.tJMLdL.:ht Vena
Porte, within the Liver : which though but
fmall ;may yet be fufficient both ro enliven the
Parenchyma, and to excite foms gentle Fer-
Q2 mentation

IIS
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Of the Depuration of the Blood.
mentation in the blood, conducible toits pu-
rification in that place.

Now, to bring all this into a narrower cir-
cle ; if we refleét upon the Equall Diffcmina-
tion of all the forcfaid veflels through all
parts of the Parenchyma s upon the Pulfation
of the Vena Portz, within the limits of the
Liver, whereby the motion of the blood is
made more firong and quicks upon the pro-
motion of that pularion,by the Hepatick Nery
ipontancoufly contraing it felf, after every
diaftole of the Hepatick Arterys and laftly up-
on the refufcitarion of Virtality in the blood,
and its renewed Fermentation (which always
precedeth the feparation of any humorfrom
the blood):we fay,reflecting upon thefe things,
we may plainly underftand,with how little of
difficulty the bloud is impelled into all parts
of theParenchyma,and therein {eparated from
the Biltous impurities , only by reafon of the
Diverfity of Pores in the fame Parenchyma,
accordingtoa CHE CH ANIC AL way or
method. VWhich was the difficulty that requi-
~ red tobe removed.

et When Excrements are feparated , they

Mannersof  MUft be Excluded 3 and theretore, having in-

the Excreiion yeftigated the manner of their feparation

JI:T:TC:*?J;” *from the bloud,ic is requifite that we {ay fom=

feparared and Wwhat of the Manner of their Excretion. . For

colletted.  albeit there be no Excretion but what is effec-
ted immediately by Palfion; yer doch thae Pul-
fion arife from warious caufes, In parvicular,
Qne fort of Excretion is made by fimple Pro-
pulfion;
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pulfion’y as that of the Serum through the {ubs
{tance of the Kidneys, that of the Bile into the
bladder of Gall,and into the Poyus Bilarius, and
of the Phlegma into the Guts. Another is,
from the Rarefatiion of the Excrements them-
Jelves s as when the Serum, fluwme; together
with the blood inthe arteries, is rarefied by
heat,and breaks forth into the habirt of the bo-
dy, whence at length it is excluded in fweat
through the pores of the skin 3 and when the
watery part of the blood is by way of Exha-
lation tranfmicted through the coats of the
fmaller arteries, and colle&ed in the Lymphe-
duéts. And athird {ort of Excretion is made,
meerly by the Spontameous Contrattion of the

Parts Expelling 5 {uchis that of the Bile out of

thebladderof Gall, into the duffus communis 5
of vitious humors out of the ftomach, by vo.
micting ;and of the Urine out Dtrhe bladder,
@e. So that we fee, there is as little nced of
any. Attratfron, toward the Excretion of Ex-
crements, as there was toward their {eparati-
on from the blood.

To Explicate the Manner of the Excretion of

Qe
the Brle fomewhat more particularly;wenote, The paricu-

that the Porus Bilarius 1s illed withthat hu-lar Mannerof
the I:m:rcl:mm

of the Bile,

mor;by its capillary branches diffeminared in-

to the grea:ei’c part of the Parenchyma of the
Liver = and the P¢ficula Fellis, by its Fibrous
roots, that are lzkuwﬁ. diffeminated into the
reft of the parenchyma. And when thefe two
Receptacles are thus filled with this humor, e-
ven to diftention 5 then, being irritared or mo-

lefted

X
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lefted by that burden, they contra& them-
felves, andf{o fqueez out fo much thereof, as
exceeded their natural capacity : the Feficuls
Fellss exonerating it {elfby the Aeatus Cyfkicas
and the Bilarius Porus by the Dutus communis,
out of which the excrement is convaid, by the
oblique infertion, into the Guts. Which Zr#i-
tatzon and comtrattion of thefe Recepracles, is
the caufe , why the Bile doth not continually
gi and by drops deftill out of the Dufus communis
into the Guts, as the ferum doth into the Ure-

f ters = buc is asit were eruftaced by intervalls,
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and in good quantity as atime 3 thole concave
4 and membranous parts never contracting
i - themiclves, but only when they are above

4 mcafure difiended by arcdundancy of the hu-
I¢ mor contained in them ; and the efux of the
| humor depending wholly upen that their Con-

traction, .
0. _ Tharthefe parts do thusContrag themfelves,

And theCaule 15 1nferrible from hence,thar all fenficive parts

Uicteol, ( among which the veficuls Fellis may beac-

counted , 1inrefpe&t it enjoyeth a fmall Nerve
derived from the fixth conjugation) are capa-
ble of frritation: and therefore,whenever they

1 are diftended beyond their natural rate, or
i otherwayes molefted s they begin inftantly to

. make fome refiftance , and reduce themfelves

b totheir due laxity,byéx-prefling what was ofe

tenfive to them ; and if the pares thus irritated,
it be concave, membranous,and fibrous, it isne-

i ceflary,that their refiftance be made by a Con-
5 - traction of all thieir Fibers,whereby their cavi-

ty
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ty is lcﬂmr_djan | {ome part at leaft of the hu-
Mo £ litendi 1’TFhLel‘r 15 U{I‘;LL.LJ The Recep-
tacles of the Buel -fore,: betng {uch parts 3
they mafl have fuck tion of fe If- a"{‘ﬂ ith=

- '
i {
e e :--.;a.nu-'..-y

Digreffion,

Here ( me-thinks ) Iperceivemy Readerto 44

put on the Lqud}r afpeét of diffatistaGtion,andP4R4D 0 X.
to arreft me with this carions {cruple, faying 3 ;[E:Er‘:‘t':i ';}‘:"
Doth not this Irritation and fpanrsmms Con raft107 tural Feeling
of Membranons and Nervous parts ; when they are ¥holy di
moleffed, imply acertain [enfein them , distinét tg.:",;ml;;?
jram the [enfe of Feeling or Touching, mdrm’epm- and inde~
derit upon the Gommon [erfe, or Brasy # For, what- f;ﬁi“[‘ﬁt
ever is'any wayes moved by it felf, in awyd- Brain,
ance or refiftance of what is offenfive to it 3
mulk be endowed with a fenfe,whereby to dif-
cern that offenfivenefs : according to that rule,
Ruicquid contrasvritamenta (& moleflias , moté-
bus [uis diverfis nititur 3 id [enfu pma’:tﬂm ity
necefJeeff, But we are not confcious to our-
felves of any fuch fenfe within us (as weare
of all our Animal fenfes) whereby thofe parts
are made fenfible of their irritations 5 and
therefore it feems,you have imagined one fenfe
more than Narure hath made.

For the folution of this Difficulty, therefore,
we Anfwer 5 that thofe Motions and Adions,
which Ph}rfc:lans call Natural ( becaufe they
are not inftiruted by theWill ; but done even
againftit,and cannot be modcrated, accelera{;{
te
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ted, retarded, or fupprefled , ex Arkitrio noftro,
at our pleafure: andfo haveno dependence
upon the Brain , that is the Common infkru-
ment of all the {fenfes ) thefe motions and a&i-
ons,welay, arenotyet made withour fome
Jenfe , naturally inherent in che parts moved.
For inftance ; we are certain, that in palpitati-
ons, tremblings, {fyncopes , {weoning fits, and
other’ Cardiacal fymproms or affeGtions, the
Heart doth varioufly move, and agitate it felfs
as being offended with fomething preternatu-
ral and noxious toit, and irritated to refift and
repell the fame: and this in refpec only of
fome fenfe or feeling , by which it difcerneth
what 1s incommodious and harmfull. The
flomach and Guts, in like manner, being opprefl-
cd and provoked by vicious bumors, inftantly
rife 1n armes , and raifeimpetuous vomitings,
naufeoufnefs, convulfions, fluxes of the belly,
and the like motions, for the expulfion of their
enemies: and as wehave it not in our power,
to excite or fupprefs thofe commotions 3 fo
have we no parucular cognifance of ‘any fuch
ienfe ; which fhould extimulate thofe partsto
begin and continue them. Truly, we cannot
but wonder, as oft as we obferve the effeéts of
Antimony infufed in wine, and taken into the
ftomach. Iris notour Taft , that doth diftin=
guifh the tin&ure of the Antimony , from the
wine ; nor are we {enfible of any difagreeable-
nefs therein to our nature, while we are fval--
lowing it down : and yet in the figmack there
s a cereain, fenfe, that difcerns the offenfive-
nels
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neffe ofthat draught, and quickly engageth
the flomach to raife and contra ic {elf, and
toejed iragain by vomiting 3 nor will it ever
ceafe , till 1tbe wholly difcharged, Confi-
der, how even the Flefb it {elf doth prefently
diftinguifh a poyfonous punéture , froma fim-
ple one sand how foon it contradtecth , con-
denfech and fortifieth it fclfe, to expell the i
venome, whercupon. enlue {welling, inflam- |
mation s and great pain inthe parcpricked,
as is obferved in the flinging ot Bees, and
Hornets, and Scorpionss and thebiting of Spi-
ders, Vipers, and other venenate Animals;
and all this meerly fromfome fenfe , which
teachech the fleth that difference , and excires
it to make refiftence. Confider further, how
the Contorfion, Falling downe, Afcent, {uffo-
cation and other violent Agitations of the |
Wemb in women ; proceed not from the brain, A%
or Common{enfe, but froma Natural fenfe 1
inhzrent inthar part, withour which it could
not be provoked to thofe impetuous firivings
and motions., For, whatever 1s wholly de-
{tirute of fenfe , is wholly uncapable alfo of
being irritated to performe any aétion or mo-
tion,in order to its {afety. Nor can we, in-
deed, otherwife dilcern what is Animarte and
{entient; from whatisInanimate and veid of
{enfe 5 but only by fome Mation excited init,
by fomething molefting and irricating it:which
Motion doth continually both follow and ar-
gue {enfe. ,_ ' |
To evinggthis Nuteral fenfe yer further, we
R (hall
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Of the Dfpw.-mbﬂ of the Blood.
ihall thusreafon.  We find in our felves,that
we have Five External Senfes, by which we
perceive objedts withoutussbur,becaufe we do
not percetve our perceprion,by the famefenfe,
by which we perceive objects(for,we fee with
our eyes, but do not by them perceive that we
fee 5 butby the mediation of anotherinternal
fenfe, orfenfitive organ, the Brain, by which
we judge of all objccts offéred to the External
{enfes ): therefore is it manife(t,chac the coms-
mon fenfory is the Brainywhich together with
ail its Nerves,and external organg annexed to
thole nerves, ought' to be held theadequare
Inftrument of fenfacion. Atid we may fitlyre-
[emble it to a {epfitive Root; which (hooteth
forth many Fibers or ftrings, whercof one
doth fee, another hear, a third wifl, afourth
{mell and che fifth feel,

Neverthelefs, AsExpericnce affureth us,
that there are fome Motions and Aions in
us, whole regiment or moderation isnoways
dependent upon the Brain 3 and theretore,by
contradifiinétion to voluntary or Animal mo-
tions and a&ions, they are named Natupal :
So alfodoth Reafon teachus, that we have a
certain {enfe of Feeling, whici is not referrible
to the Common fenfe, nor communicated to
the Bramn, and of which we takeno gogni:
fance, but by the various effe@s and commo-
tions that it caufechin ourbodyes. For,in this
Senfeswe do not perceive that we feel 5butas
it fares withmen diftraéied, or otherwife agi-
tated with ‘any violent paffion of the Mind,
wlio




Of the Depuration of the Blood,
who neither feel painsnor take notice of objecks
offered to their fenfes : {ois it withi us in this
Senfe, ; which operating Wwithout our know-
ledgeis therefore tobe dtﬁfﬂ”l‘llihﬁ.d from the
Animalfenfe, and may be properly enough
called a Sexfation without Senfe. And Ltrminh
fuch as this, is thar {enfc obferved in Zoophyres
or Plant- Alun;ﬂa . as the {enfitive Plant, the
Boramets or Vegerable Lamb of Tartary,
Sponges,(T'c.

*We know, there are many Animals, that
have both fenfe and motion 3 and yethave no
brain,or Common frfn{::, as Earthworms, Ca-
Icrpillcrﬁ,'iﬂkw orms, &’¢ : and that ti.crmn.
fome Natural Actions in us, which are per-
tormed without the influence or help of the
brain. - As Phyfitians, therefore, teachusto
diftinguifh fuch actions Natural, from aéions
Hnun&l why may not we, with equall rea-
fon, diftinguifh the Fff*‘nr:- Naturaly from the
Ffffmg eAdnzmal 310 as to 1LtL1 onc to the brain
the othernot,

We know moreover, that ic is one thing
for a Liafcle to bemov ved or contraéted ﬂ‘pm-
taneoufly(as in Convullion)sand anuther, for it
to be moved #vluntarily, or with various regu-
lated contraéions and relaxations,in order ro
the performance of {ome acion intended; as
Progreffion, or Apprehenfion. The Mufcles,
certainly, or Motory-Organs, are, in cramps

and convulfions, moved {pontancouly, upon
their urlrauun by {ome acrimonions vapours,
or other injurious caufe s no otherwife than
R 2 the
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Of the Dep uration of the Blood.,

the body of a Fowl is moved, afterthe head is
cut off.  For as the body is tumbled up and
down, and agitated by various ‘convulfive
1otions of the feet and wings, yet fuch asare
wholly confufed and irtegular, and of noefs
fc&t erther 1o progreflion or toapprehienfion,
becaufe the power and influence ot the brain
is extinguifhed s by the government and mo-
deration whereof , thofe motions were for-
merly regulated either to progreffion, or fly -
ing : o in Convulfions, our Mufclés are coh-
tracted, and our members varioufly agitared
withirregular and ineftcGtuall motions' 5 be-
caule thofe motions depend upona natural
fenfe only, without the regulating influence
of the Brain, which taketh no cognizance of
the injuries doneto the Mufcles, nor of the
{enfe which irritateth them.
Thefe things duly confidered, Reafon ad-
vileth us,henceforth to lay afide that opinion
of DesCartes and his difcipfe,ﬂeﬁm,(buth great
Philofophers, and in many other things'wors
thy to be foliowed ) that the influx of " Ansmal
[prrigs bythe nerves, is nece[[ary to the peyformance
of all Naturall Mottons and attions done im the bo-
dy :and to take up this more probable one of
Dr. Harvey; that each Natural aflionis effefled
bythe part doing ity meevly im vefpet of a'certain
fenfe, wherely st feeleth  what 15 troublefome and
injarious to it [elfey and [0 #5 irritated to existe
[uch metions of 1t [elf, as may conduce tosts Uindi~
cation 5 and this, without any influx or regiment of
the Brain, or Common [enfesat all,

We




Of the Depuration of the Blood.

We might have added further; out of the
{ame Dr. H A RV £ T that all Motions in the
body, are derivative from theZutall Influence of
the Heirt, and wholly dependent thereupon ;
becaufe, no_part is longer capable of this Na-
tural fenfe, than while it 1s irradiared and en-
livened by the Vitall Spirits or blood flowing
from the hearts for no part once mortifiedy.e.
no longer participant of the Vitall influence,
can haveany {enfe, or beirritated to motjon.
Befides,it 1s not unreafopable to conceive, that
the ftrength or!Tome of each part d oth moftly
confifk in- its‘eénjoying a duc proportion of
Vitality ¢ and if chac Tone ot firmenefs be vi-
tiated or diminifhed(as foon it muft, if depri-
ved of thac requifice influx),that part becomes
languidsdull, andhardly capable of irritation |
But -this ‘noble {peculation requires to be
handled with more exa@&nefs, than the nar-
row limirs of a fhort Digreffion will admir
of : and we have already faid more than ¢-
nough to affert; that all parts of the body have
a ‘certain Naturall fenfeof Feeling, diftin&
from the Animal, and wholly independent
upon the Brains which was the Problemie pro.

pofed. 9.
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OF RESPIRATION.

—

Exercitation the Eighth,

——

Of Refpiration,

HE Chain of Nature,by which {Heicon.-
necteth various Operations confpirin
to one and the fame End, brings us in the nexr

ercitation,to PIECE to difcourfe of RESPIR ATION 5

betwixt whith and the Pulfation is g manifeft
affinity. - For, thefe two Aétionsior Motions;
as they are inférvient to the conferyation of
the Lamp of Life, and the Generation of Vi-
tal Spirits; fo do they both confift of 2 Dilata-
tion and Contra&ions the one of a Diaftole
and Syflole of the Heart and Arteries, the
other of a Diaftole and Syftole of the Breaft
and Lungs,

Now this Affinity, hath given occafion to
many Phyficians to conceive the Diaftole and
Syftole of the Lungs, to be Synchronical or
cotncident with the Diaftoleand Syftole of the
Heart 5 and to refer both their motions to the
{ame caufle and Original.  But, They have

rofsly erred, in confounding things fo mani-
%cﬁiy different.  For
(1) There are many forts of Animals, that

have




Of Refpiration.

have Hearts, but no Lungs, (2) The Dilata-betwixe zefi.
tions and Contraétions of the Heart,are clearl JF:;’."”’#"E" L
diftin& from thofe'of the Breaftand Lungs; as fo thetr Thnes
is evident from hence, that they are ‘not {yn- or periods, and
chronical, 7. e, made and terminated in the i “*
fame periods and times 3 one complete Refpi-
ration taking up more time,then 4 or 5 Pulfes:
and thisin ail Animals that have both Heart &
and Lungs. 4
(3) The Motion of the Heartand Arteriess :
is much different from that of the Lungs, asto
theirlles; <
For, Firfl,if the Pulfe and Refpiration have
onc and the fame Final canfe, andthar(as
thefe men have affumed ) the Arteries take in
the ambient aer through the skin, at every Di-
aftolersand exclude it again the fame way, to= b
ether withiethe Fuliginous Exhalations of the A%
lood, inevery fyftole s and that in the fpace of i
time intermediate betwixt each Diafkole and
Syftole, they contain both the infpired aer,and
exhalations : -then muft we renounce both the
doé&rine of our Mafter Galen, thatin the arte-
ries nothing is contained, but the biood 4 and
our owne experience, that confirms i.
Secondly, if the Arteries were (as the Lungs
are ) filled with aer drawn in by their extrems-
ties; and that the quantity of aer atrraéted,
were proportionate to the magnitude of each
pulfe, or to the greater or lefler dilatation of
the arteries ¢ then, if, while the pulfe is grear,
the whole body'were immerged into a bath of
water or oyle, it would neceflarily fullaw:,thlz:t
the




+ Of Refpiration.
the Pulfe would become much {maller , or
much flower 3 becaufe it is highly difficul, if
not-wholly impoflible, that the ambient aer
fhould palsthrough the bath; into the pores of
the skin, and {o into the arteries.

Thirdly, fince all the Arteries; as well thofe
that lye deepin the body ;- asthofe terminaced
in che skin 5 aremoved withequal velocity,
and at thefame time 5 it is not poffible, the ams=

bicne aer ‘fhould as frecly and {wiftly pafs

threugh the habit of the body , - inté the pro-
foundeft arteries , as into thofe coneignous to
the skin. T e
Fourthly, it is not credible, that VWhales, Dol-
phins,and other Ceraceous Animals,that have
Refpiration , can draw aer intotheirarterics,
at cvery diafkele, through fo vaftamafs of
waters 5 - as is from the bottom to the top of
the (ea. i
Fifthly, if in their {yftole , the Arteries ex-
pell the fuliginous exhalations of the blood,
through -the pores of the skin 5: why fhould
they not expellalfothe vital fpirits, thatare
far more {ubtile and fugitive, than thofe fup-
pofed Exhalations canbe? Nature certainl
hathmade no fuch Colatory, as thould retain

the Lhinner__ilpirirs s and let the groffer fumes
pafs through. Noris it yet fu%cicntl pro-
ved, that there are any fuch Fuliginous Exha—
lations gencrated inthe heart and arveries,ang
afrerward excluded partly byithe Lungs,part-
ly by the Artéries ;amtheir ‘Contrafionss as
are vuigarly believed. For, the blood fufferech

(3 : only




Of Reiprration,
only a fimple agitation,or conquaflation in the
ventricles of the heart, and a propulfion in the
arteries:and that it can produce {uch an aboun-
dance of {ooty fumes from the blood, as Piyfi-
cians have talked of 5 is not eafie to conceive,
Truth is, the blood , by reafon of its heat and
{wift motion, doth n;nm [ome Halitus, or va.
pours ( which ftrecaming ti.rougﬂ the coats. of
the {fmaller arterics, are “received and conden-
fed into a thin limpid liquor by the Lymphe-
duds ) buc is it therefore receffary, chatic
{hould emtt I'u;runom exhalarions » VWe con-
fefs alfo, that there isa certain thin Excre-
ment D{'th{. blood and humors, which l‘thLEh
through the habit of the body 5 bur, thatit
fhouldlx:ddhharﬂtd in HuchloudauECﬁh&-
lations , in every i}ﬁol:. of the arteries, this is
plainly unpaﬁiblc becaufe ar that time the
coats of che arceries are conftringed and com-
preffed, and there might be an cafier cgrefs for
them, inche Diaftoles , when the cavities of

thearteries arc dilated,  So that among thefe

many Arguments,there 1s notone, but doth
clearly detedt, and throughly refute the Error
of thofe Men, who have f_mtoumh,d the Ules
of the Arterics, and Lungs, of Pulfation ahd

Refpiration. ¥

This capital Error u:.h;v ed, wemay the
more {afely progrefs to exp! icate the nature of

Relpiration, asa thing in fundry particulars

diftinét from Pulﬁtml, naunltp 1::‘1:111:: * In-
fiisuted by Nature, as in {fome {ort {ubfervient

tothe vital Faculty. And, that we maypro-
S cced

b
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Of Refpivation,
cced methodicaliy, itis requifite we confider
( 1) the Manner of Relpiration s( 2 )the Effi-
ctent Caufesand ( 3) the Final Caufe,or #fe

of ir,
Concerning the Firft,
) Refpiration [ Avemvoy] is an Action of the
repiraion  Breaft and Lungs confifting of two contrary

deforibed.  mpotjons al:crnﬂfcly {ucceflive, or of two parts,
viz. (1) Infpiration [ "Ewmon | in which the am-
bient aer is impelled into the Lungs and cheft,
at thar rime dilated : (2) Ex{piratson { "Ewmion |
wherein the {ame acr is again expelled our of
the Lungs and Chc{E,tholjgpartsipﬂntancauﬂy
conrraéting or comprefling themfclves. ,
Concerning the fzfpiration , the. grand
Queftion is, whetker the Breaft and Lunﬁs are dis.
lated, becanfe they ave filled and diftended with r_he
aery as a bladder is diftended by aer blown trto 2t §
or, Whether they receive in the aer, becaufe they are
dilated s as a pair of Bellowes és filled with aery only

becaufe it is dilated or opemed Ly external force 2
To folve this difficulry , in a word, we fay,
The Bifciens the Breaft is firft dilated, before it can be filled
Caufeof In~ Withuaer, and that Dilaration or heaving up
Eﬂfi it ‘he of the breft is the caufc of the airs rufhing m ar
the Breaft, the mouth and noftrills, down the Afpera Ar-
impelling the terfa, or wind-pipe,into the Lungs. For, fince
albent AT there is no vacuity (atleafkno Coacervate onc)
Eusgs. in the world ; no body can be moved out of its
place, but the nextbody muft give way , and
the nexe to that likewile give back,, will fucha
part

L




Of ReSpiration,
part of {pace as is adequate tothe dimenfions
of the bady firft moved, be made toreceive ir,
and the fpace which it abandoned, be again
fully poffufled by another body fucceeding
into it : we {ay,fince this is ncccﬂgry, it is ma-
nifeft,that the acr next incumbent on, or con-
tiguous unto,the Brealt and Abdomen being
urged and impelled by the breaft, while thac
15 dilated or expanded, is forced togiveback,
and prefsthe aer next to ir, which likewife
drivesback the nextaer, untill at length the
compreffed aer wanting room toretreat into,
and endeavouringto avoid furcher comprefii-
on(its own Elater ingaging it therero ) rufh-
cth into the breaft and there poffuilech that
room or part of {pace; which was left by the
breaft, when itbegan its motion. Sothat{o
much aet is impelled into the breaft, as is det-
ven out of its place by cthe fuperfice or out-
{ide of the brea{i during its expanfion or di-
latarion,

As for the Aitrafison of Acr into the Lungs,
ad fugam vacat 5it isamecr dream 5 as well
becatife all motionisby Impulfion, as becaufe

Nature doth not abhor vacuity primario or ex 1y phyfoisg.
fe, but only ex Accideate, orinrelpeék of the Epiarro-Gaf-
ende-C barlio-
nis. 1b. 1.cap,
§ PIg: 40

confluxibility of the infenfible parricles of
Fluid bodyes, as we haveelfewhere amply
demonftrateds

And if there were any Caufe to be found,
that mightblow the aer into the breaft, as it
is blown into a bladder,{o as to diftend it % or
at lealt, if the aer could be conceived to entex
Sa inte

I3t
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132 Of Respiration.
into the breaft fpontaneoufly; or of its own ac-
cord,without impulfion,fo as to force,or heave
up the faine « then H'IL'_{LLU, would the Compa-
rifon berwixe the dilaration of the breaft, and
that of a Bladder, by wind blown vielently
into ity hold good, and we fhould not nced to
{cck furcher. Butsthere beine no fuch infuffla-
ting caufe ‘affignable 5 and irbeing ridiculous
to imagine the acr fhould fpontancoufly
move it fclf, fo as to flow uncompelled into
the cavity of the Cheft (asis manifeft not on-
Iy in dead men, into wlmf}:: breafts, though
their mouths and noftrils are wide operi, the
acr doth not croud it felf : but alfo i living
men, when they at their pleafurckeep their
breaft 5:r:.mer(fﬂL|}ur hold their breathyas the
vulgar phrafe is), it feemes much more reafo-
nable to cxplain the reafon of In{plmnml > by
that other fimilitude of the flux of aerintoa
pairof Bellows 35 there being no other diffe-
rence betwixe the repletion of the Chefk, and
the repletion of 2 pair of Bellows,with ac-r,but
only this 3 that the Bellowes are opened by an
extcrnall force, and the Cheft is dilated by an
internal,
i And as for the Exfpiration, that is cvidently
And the caule fi00 he compreflion of the breaft and Lunegs,
i Exprrationy
isonly e . Which is: the ‘narurall motion of Reftitution
fpontan.cus _Tor, the Dilatarion being an attion, whfrtbv
f;l'stﬁf‘;:““ che parts of the Cheft are diftended into a
pofition more large, than is patural tothem g
the Contra&ion feemes to be nothing elfe, bu:
a ecrrain falling down ‘or relaxation of the

p;u:rs
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parts diftended, whereby they {pontaneoufly
return to their natural pofition, and fuch as
they hold in a dead body 5 and this notonely
in the Lungs, but alfo in the Diaphragme,
which in dead bodyesis not extended down-
ward to the ftomach and gues ( as in infpira-
tion)but rifeth upward toward the Lungs and
Hearr, Burifitbe here demanded, whether
Infpiration,or Ex{piration be firft 5 we anfwer
that it is neceflary thac the aer fhould be firlk
infpired,beforeic can be exfpired 5 and eve-
ry A N'TMA L dyes Exfpérando, in Exfpirati-

on.
Conccrniﬂg the Second.

The Enquiry is, By what caufe the breaft and

The ' Dilatatie

Lungs ave fo dilated,as we have aflerted > And on of the
this, indeed, 1s a Difhiculty not {ofoon refol- Breaft and

ved,as propofed 3 for, befides the obfcurity of

LLIHE,(,: not
from any

the thing itfelf, we find our felves benighred tive Faculey-
with the various opinions of Authors, Some ongeniall to

wil have, that the Lungs are endowed wirh
a certain Faculty of Dilating themfelues , and fo
elevating the whole breaft : as the Heart bath
a pulfifick faculty, byswhofe virtue the ven-
tricles contraét themfelves in each Syflole.
Andshereupon was it, that Arifetle (the An-
thor of this opinion ) doth compare the Lungs
toapair of Bellowes, asif they did of them-
felves firft attraét the aer, and chen emirc it a-

ain.But,though it be true, tharthe Lungs are
filled with aer, and empticd again,orx elevated
and

the Lungs.
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and deprefled aleernatcly, as Bellowes are s
yet is ic doubtfull,whether (as the hand which
moves the bellowes, by opening and (hutting
them, is the caufe both of the influx and ef-
flux of the acr in them ) there be not fome o-
ther part of the Chell, befides the Lungs,
which being firft dilated and contraged,is the
caufe,why the Lungs are opened and thut 2 or
more plainly, whetber the expanfion of the Lungs
be from an ingenite Faculry> And,that the Lungs
have no fuch Ingenite Motive -Faculey, is {uf-
i ficiently manifeit even from hence, that their
i motion is alwayes conforme to that of the
Diaphragme, and from hence, that we can
fupprefle,accelerate; or retard our refpirati-
i on,as we pleafe.
Norbrom the . Others derive the motion of the Lungs from
J impulfe of che the Heart, ~or rather the blood expelled out of the
-- oloodout  yight ventricle of the beart, through the Vena arte-
of the - s
heart into the 778/ 47180 the Lungs, and o lifiing them up. But
Lungs, this is erroneous, becaufe (1) the efflux of the
blood out of the right ventricle is caufed by
an ordinary motion purely natural to the hearts
whereas (as we faid cven now ) Refpiration is
fometimes arbitrary : (2) the caufe of pulfati-
on and Refpiration would then be net onel
onc and the fame, gut thofe motions alfg
would agree in their times and periods ;3
whereas {carce four,nay (ix,pulfesare equal in
o time to one fingle Refpiration : (3) theblood
18 doth notftay long enough in the veffels of the
1 8 Lungs, to keep them elevated all thar while
. they are diftended 3 bug is in continual mo-

tii}ﬂ:
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Of Resprration, 138
tion,and in a moment circulated by the Arteria
venola, into the left ventricle of the Heart :
and where it is retarded inits courfe, by any
mifaffection cither in the capillary veflels, or
in the {ubftance of the Lungs(‘as it many times
happens, in the difeafe vulgarly called y the
Riling of the Lights ) it canfeth extream diffi-
culty of breathing : (4) ingreat Apoplexies,
while the pulfe continueth good and regular,
the Refpiration many times ceafeth,

. - 8-
Others will have it, that the Lungs borrow nor from the

their motion from the Thorax, or Cheft contain-motien of the
ing them 3 but the reafon which detaine us J{iﬁ‘éfi;‘-‘“{ the
from afl=nting thereto, is, thatafter the cheft

is cut quite open, the Lungs continue their

motion for a good while,and firongly : which

were impoflible, if they derived their motion

from-the cheft.

Q.

Now it being evinced, that the Lungs are But from the
not moved either by themfelves, or by the g;'ff;‘f;":
Hearrjor by the Thoraxs it remains, that they congenite Fas
muft be moved by fome other part in thet:
Breaft, in which as in the firft origi-
nal , the motion of Infpiration doth begin :
and this part feems to be noother, bur the
Diaphragmesand that for thefe reafons, (1)In
wounds,or perforations of the breaft,theLun
inftantly fa!!in% together, as it were clofe
themfelves(for fome thort fpace)while the Di-
aphragmeis ftill elevated and deprefled alrer-
nately, contra&ing and againe relaxing the

ends of the fpurious ribbs, and cartilages to
| which,
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which it is annexed: whence it comes;that
the aer rufheth violently into the cavity of the
cheft, and upon the clevation of the Dia-
phragme, is driven out agais , ;chrough the
wounds with impetucfity fufficient to blow
out a candle. (2 ) Every man, in Infpiration,
feels the Thorax tobe dilated, and the whole
Abdomen lifred up, and the ends of the lower
ribs to be drawn inward ; the Diaphragme
being extended downward ,  with ics middle
part crowding down the flomack, liver and
guts, and with its circumference or extream
parts contraging the ribs.

(3) Allowing the Diaphragme to be the pri-
mum Moverns, among all parts infervient toin-
{piration, we may eafily underftand, why the
Refpiration becomes more frequent and re-
mil‘i when the ftomach is fulls and when the
Aer ismade more denfe, than ordinary, by
fogs and thick exhalations. For,in the for-
mer cafe, the Diaphragme hath not roome-
nough to cxpand itfelf downward;asic ought;
and fo is compelled to compenfate the fmall-
nefs of its motion,by the frequency of itsand in
the latter , the Lungs are fo prepefiifled with
grofs vapours,as that they cannor admit much
aerata time , and therefore the Diaphragme
is neceflitated to repeat its motions fo much
the oftner. (4 ) In Apoplexies (unlefs they
be fatal) though the Refpiration be almoft in-
{enfible; yet the motion of the Diaphragme is
continued 3 as:may be perceived by thegentle
motion of the Cheft. ' (5) Refpiration is more
~ perturbed
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perturbed and vitiated, by difeafes of the Dia-

phragme , than by thofe of any other part of

the breaft : and ithath been obferved by 7

Lingtas thata fleatoma grown upon even the
tarneous part of it cauledextreme difficulry

of breathing. Now, thele arethe Reafons thac

have induced us to belicve, that the 4070, of
‘R;fpimrfa_u begins 1n the Diaphragme 5 which

being a kind of Mulcle ofa peculiar figure, synegm. s
{ubftance, pofition, and aétion, may as well be tom. p. 7).
conceived to be extended by virtue of a cerrain

peculiar and ingeatte Faculry, as the Heart is by

a Pullifick Faculty : fo chat we may conclude

the fame to be the prime and principal inftru-

ment of Refpiration Natural or Gentle,

Wefay Naturalor Gentley by contradiftin- 3
&ion to Refpiration Fiolent, or Arbitrary. Fory yee as well
allowing of Galen’s triple difference of Refpi- the tntercoftan,
ration, vsz. Free and Geutle , violents and move i [J}:lq”:!c
violent or [ublime : we conceive the Firff to de- allowed o
pend upon the Diaphragme alone j the Second, conlp're with
to require a concurrence of the Intercoflal e, i1 els
Mufcles, of which the interior ferve to con- racion violent
tta& , and the Exterior to dilate the Cheft 53 4rbirrary.
and the /ad to be effeéted by the Diaphragme,
Intercoftal, and Pe&oral Mulcles, all being
{et a work, and combining together to the mo-
tion. And,as for Refpiration veluntary 5 {uch
as we can at pleafure {upprefs, accelerate, or
retard 3 that is manifeftly by che lelp of the
Tatercoftal Mufcles , there being no other in-

{truments of Morion voluntary, but the Muf-
cles 3 and no other Mufcles immediately con-
T ucing
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ducing to the contradtion and dilatationof the

breafk, ex arbitrio noftre, but the Intercoftal.
Concerning the Third, vz,
The Final Caufe, or tfe of Refpiration,

i The moft General opinion (to omit allo-

it The Final  thers, as lefs confiderable) is, that the princi-
g ;-:;trrif:‘ff pal ufe'of Refpiration , is for the Refrigeration
"_ The Hh”ﬁn,,,;frbf Heart. VWhich tnuugh very ancient and
fi en g ths plaufible, is rather meerly Conjeétural , thau

ol Tl uls Areopagitical or dcnmuﬁrame. For(1)A

h the [ub tilration A€r OVer-hot is injurious to the heart, fo is acr
: :{ﬁﬁfﬂf. over-cold : and asaer modesately cold isbew
x Sdmiftion of Deficial to the hearrswhen it is exceffively hea-
di Acrismade ted 3 fo is aer moderately hot, beneficial, when
It Ui mare 9900 the hedirtis too miich caoled: But, while the
eliforthe  heart 1s in good temper ,. then the aer mofk
:]:E;;tri:: agreeable toit, is nuthcr hot, nor cold, but
the Viual Spi- [EMpETate. (2) It is inconfiftent with the

rits, prudence of Nature, to make the natural heat
of the heart{o intcnii: and exceflive , as tore-

! quire perpetual ventilation with cold aer:
e when 1t had been much eafier for Her, to have
b kindled a more gentle fire thercin at firft, than
{ to bring cold acr tothe hearth with fo much
i adoe, to Leepu n moderarion ever after. And,
iy 1n ca{f: that-Fire fhould chance,atr-any ume,ta
1) grow lefs, or languifh (as it ofren doth, in ex-
i treme cold aer, many men b::mg{ruzcn tQ
i death in Green-land, Rufia, and other Northern

_,' Countries) what provifion hath Nature made

for
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for the reaccenfion or inftaurationof ic» (3 )
Ifitbe only the Cold of the aer, that is benefi-
cialtothe heatt 5 then, certainly, the Warer,
(which 1s much colder than the acr' ) would
more conveniently {ad:fic chat neceflity in
* Fifhes, which yet cannot live withour aer, (4)
In perfons of cold and Leuco-phlegmatique
confktitutionss there would beno need at all of
Refpirationsefpecially in frofty weather,when
the heart hath as much want of warmth, as of
cold, and more too. We confefs, indeed, that
at {fuch times , our Refpiration is more {low
and rare , andin the heat of Summer, more
quick and frequent; asitisalfoin Fevers: buc
the reafon hereof is,thar in Summer, the blood
being made hotter, is fooner fubtiliated into
fpirits , and chofe {pirits fafter confumed and
diffipated 5 and fo requires more aer to pro-
more the fubriliarion and inflammability of its
{piritual parts. Sothat it fhould feem, the
' .X::ris required ratheras an Excitement, than
as an hindrance to the vital Flame. Ve {ay,
for the Excitarion, or Accenfion of the Flame
of life, by fubtiliating the blood , and making
the inflammable parts thereof more conveni-
ent Fewell for the fame vitall Flame, andfor
the matter of the {pirits, which being diffufed
through the whole body, {erve toconferve and
vivific all the parts s no otherwife than Bel-
lowes. conduce. to the accenfion of flame in
wood,
For, asthe Aer blown out of a Bellowes

I2.

? The fame ex-

doth promote the accenfion of fit¢, 1n wood, emplified by

T 2 or
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13,
And infesred
from the
ftru&ure of
the Lungs.

Of Refpiratian.

or other combuftible marter 3 not by reafon of
any Cold (for Contrarics never generate each
other ) butby the fubrility of its particles, and
the vehemence of its motion, in refpe@ where-
of it both diffipates the afhes , that hinder the
ingrc{s of the fire,, and impells the particles of
the firc into the pores of the wood 3 fo as that
they penetrating more decply into the fub-
{tance thereof , invade and kindle all the in-
flammable particles therein contained: fodoth
the Acr brought into the Lungs, and commix-
ing it {elf with the blood circulating through
them, infinuare ic felf] by the Arteria Venofa,
into the left ventricle of the heart 3 and there
partly by its {ubtility , partly by its expanfive
moticn, {o confpire with the pulfe of the heart,
as ro conduce to the rarcfaction and fubriliati-
onof the more thinand inflammable parts of
the blood, that fo they may be madeboth com-
‘modious fewell for the Fire burning in the
hearty and alfo fict matter of the viral {pirits,
All the difference is, there are no Afhes made
i the heart , the Flame thereof being more
pure, than focal-fire, and fubfifting in 2 marrer
as finc and fubrile, as {pirits of wine. Norare
there any {oory exhalations; fuch as arife from
oyle burned ina Lamp: burt fuch a Flame is
perpetually revived out of the blood.in the
heart, asis made by the pureft {pirits of wine
{cton fire,

This Ufe of the Aer infpired, may be in fome
fort inferred from the very ftru@ure of the
Lungs, For, to what purpole doth both the

Fena
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Vena avteriofa, and Arteria Venofa divide and
difperfe into {o many branches and furcles,
throughout the lobes of the Lungs sunlefsit
be ro convey the aer brought into them (out
of the Bronehia, or pipes derived from the Af-
pera arteria) together with the blood, inte the
left venrtricle of the heart, there to excite the
vital flame ? For, certain it is, from the firu&-
ure of thefe veflells, thatthe Acrdoth not
arrive at and enter the heart, pure and fincere
(as it ought to do, in cafe it were to refrigerate
the heart) but mixed with the blood returning
out of the Lungs : - which is the reafon, why
in the diffc&ions of living creatures , noaeris
to be found in the Arteria venofa,being,before
it comes thither, throughly commixed or con-
fuled with the blood. Nor can we force aer
into the heart, through the Lungsof a dead
body 3 becaufe the motion of the blood is then
ccafed. Andthis we conceive to be the Prin-
cipal End, or Ufe of In{piration.

As for that of Exfpération 5 it feems tobe no
other but the explofion of the fame aer former-
ly received ; together with the Halitus, or va-
pours of the blood, that {team from it, while it
1s circulating through the Lungs, Fory asto
that Antique opinion, of the difcharging of
Faliginous Exhalatsons iffuing from the hearc
to the reafons by, us formerly alleaged ro dif-
credit the Generation of them, we fhall {ub-
joyn twe or three convincing oncs,todilprove
their Exclufion through the Lungs. (1) The
snotion of the blood out of the Lungs , by the
Aricria

14.
The Uife of
Exlpiratiom
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of the Relpi-
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Arteria Venofa, into the lefc ventricle of the

Heart, being continual and ftrong 3 doth ma-
nifeftly forbid any'thing ‘to come fromithe
Hcart,into the Lungs that way t>and (2) the
ficuation of the Valves in the fame Arteria
Venofa, doth as much. (3) That the Act paf-
fing to the Heart, and the (fuppofed ) Fuligi-
nous exhalations iffuing - front the Heare .
fhould be carried through one and the fame
veflel, by contrary motions 3is infolent to Na-
{:}uw, and incompetent to the occonomy of the
ody.

and here we aske leave to propofe a Pro-
blem,  Certain it is, that the Foetas, while in
the Mother’s womb, doth receive nourifh-
ment(not by the Umbilical Veffels,for in them
nothing is contained, but Blood, which is not
the Alimentof the parts ; and the Umbilical
Vein {erveth onely to the Circulation of the
blood,by bringing back to the heart, what the
two Umbilical Arteries carried from it into
the Placenta Utersnazbut)by the Mouth, { ucking
in that milky liquor, wherein he fwimmes
which Hippecrates long fince, and Dr. Harvey
of late, have 'undeniably proved. Now,
this being fo,doth it not feem neceffary, that
the Fetus [bould alfo have the sfe of Refpira-
tion ? For, fince all Suon is by Impulfion ( as
we have clfewhere at large demonfirated )
being caufed only by the preffire of the thing
fucked,by the Aer impelled in round ( as we
lately expreffed, in the caufe of the influx of
the acringo the Lungs,in Infpiration) éertain-

ly,
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ly,without the help of aer, the Fetas cannot
poffibly fuck in his nourifbment. To this
Reafon ( and we think it a weighty one ) may
be added, (1) the Authority of the Dsvese old

Man, who in moft exprefle termes faith, 2 M
Xy TOw0W [ viz. Fortibus \&6 TW 0N TOKETO 5 TATE pueri,

SquaTl, # pvly Pucr abalto refpirat, (5 ore O nari-
bus, (2) that Chickens breathe in their thells
( through which the aer hath a more difficule
paffage,than through the fecundines )and Fi-
(hesin the water.” And as the Chicken pipes
within the fhell not yet brokensfo hath it been
obferved and recorded by fundry learned and
authentical Writers, that Infants havebeen
heard to cry in their Mothers wombs: which
were impoflible, unleffe they enjoyed the be-
nefit of Refpiration.

(3) The pofture of the Child in the womb
{cems toaflert thefame. For, as thereisan
ample {pace betwixc the coats of the Secuna
dines,and the Child, to the end that a fuffici-
entmagazineof milk forhis {fuftenance, might
be ftored up,and conferved therein 53 {ois not
that whole {pace filled up with thac Liquor,
but in the upper part there remains {o much
fpace unpofiefled by any thing buc Aery” as is
ﬁfﬁciem for fo gentle a Rclppiration, as the
Infant hath need of - juftas in the blunter end:
of an Egge,we perceive a certain empty {pace
after the Hen hath fateuponit. And lefb
the Chorion {hould at any time be corrugated
or {hrieveled uptogether, and fo fircighten
or comprefle either the Eiquor,or'the Infant 3

Nature.
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Nature hath affixed the fame to the Plucenta
Wierinay to the end, that adhering to the bot-
tome or upper part of the wemb, it might
hang faft,as an Apple hangs by its ftem, oras
our Globes of Glals are hung up by {trings to
the Sccling of a room. So that the Chorion thus
adhzring to the Placents Uterinaywhich is faft-
ned to the bottome of the womb, and che Am-
#20s 1n like manner adhering to the Cherson,
in the fame upper parc ; and the lower part of
each membranc being deprefled by the weight
of the Infant, and of the Humors contained in
them:it thence comes to pafs, that this Natu-
ral Machine both of theChild,and Membranes
(though at firft it were perfe@ly round, as the
yolk of an Egge ) is afterward ‘made of ap o-
valfigurc.  For,thongh the Fetus, fitcing in-
curved or bowed forward, as much as pofiible
doth kecp himfelf in a round figure, becaufe
of taking up the lefle room(for he fits with his
leggs croffed, his heels drawn up to his but-
tocks, - his elbowes refting on his knees, one
hand held up clofetdhis ear, the other to his
check, for the more firme and eafie fuftenta-
tion of hishead) yet, in that fituation he hath

need:of a Manfion of an Oval Figure, that

fwimming in liquor, he might keep hishead
above warer, and at his pleafure take in his
nourifhment by his mouth, and alfo infpire
the temperate acr {urrounding his head, in the
void {pace of the Secundines; according to the
opinion of Hippocrates newly recited. (4) Nor
1s the ingrefs-of Acr'into the womb im pnti;l'll-
| ¢
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- ble. For;albeit the mouth of the womb, in
pregnant women, be fhutup, foastoexclude
ones finger, or ( as others will have it ) a fmall
probe : yetis itnot {o{caledor luted up, as
to exclude the Aerjasmay be inferred from
hence, that many Femals have fuperf@rations,
and more women (efpecially in this our moifk
Iland ) are troubled with the Fluor albus , all
the time of their Gravidationsneither of which
could be,unlefs the Ceruvix #teri were pervious: i
For , if there may be an ingrefs for the feed of
the male aftera former Conception 5 and as
free an egrefs for the matter of the Fluor albus,
all*the time of the geftation of the Foetus :
then, doubtle(s , Hac etiam penetret per cuntia
meabilis Aer. Thele Reafons duely perpen-
ded, though it feecms a Paradox, yetis 1t no
light and vain Conjetture, that the Focrus
doth refpire in the womb , at leaft gently and
placidly , and in proportion to the pulfation
ofhis heart; which being calmly and fofcly
moved Casare the hearts of Dormice and o-
| ther Animals , that fleep all the winter ) hath
buta {mall neceffity of Aer, However, re-
fle&ing upon the fingular fabrique of the vef-
fels inthe hearcof an Infanc unborn , which
all Anatomifts: conceive made by the provi-
dence of Nature, only in defeét of Refpira-
tion 3 as we propofed ita Problem,{o weleave 16.
it to the confideration of wifer heads. The Motion
Here allo we may opportunely touch upon é’i;g‘ff:;:nm
the <hotion of the Brain ,  which confilking ( as upon Relpita-
that of the Lungs ) of a Diaftole and Syltole, tionbus upon .

che Prljatien of

Many . srieries.
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many hav¢ referred te the Infpiratiomand Ex-
{piration ot Acrs as if the Brain“were dilated
tor the admiffion of Acr, and contraéted again
for the exclufion of it. Whereas, indeed, this
Motion doth not belong (1 ) to the [wbstance of
the Braim; forsthat being very {oft, tender, and
delicare, feems uncapableof any fuchdilacari-
on and compreflion. Nor (‘2 )to the Membranes
invefting the braine; becaufe,as Riolan ob+
ferved in the head of a Sheep, the diaftoleand
{yftole of the brain hath been continucd long,
after part of the skull and Membrans alfo were
cut off, ' But only to the Axterves, { 1 ) becaufe
the Motion of the brain is exatly coincident
and concordant with that of the Arteries s as
may be difcerned by the ‘touch,in the heads
of [nfants new born’y  andin large wounds of
theskull. (2 ) Becaufe thechiet Pulfation is
in the upper part of the Dura Mater, which 1s
confperfed with ftore of Arteries afcending
from the Plexus Ariteriofus Mirabilis, and diffe-
minating themfelves upon ir. (3) Becaufe ma:
lens obferved, that in fome perfons , whotell
into excrem agonies; and fwooning fits; upen
great fraGtures of the skull, the mition of the
brain ceafed, and wasbegun again . as their
Pul{es recovered. (4) Of what #fe fhould the
infpired Acrbe to the BrainsFor Refrigeration,
it cannot be 3 the temper of ‘thie bram being
(uch, as feems to require rather Calefation.
And, asforthe Generaiion of Animal [pivits 5
Dv. Harvey hath tpon good reafons madelit
doybtfull, whether there be any {uch or nm:i
an
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andif cherebe, certainly they confifk only of

the pureft and mofk {ubtile parts of the blood,

and not of Acr;by the admittion of which they
muft needs become more crafs and unfic for
thofe neble ulcs, to which they are configned.
And, therctore, Riolan {aid well 5 Nec (pirsiibus
permifcetur. der tn Cepebro 5 quia deben: effe (ub-
teltffima 5..akiaqain permixtivie aerts ¢raffiores eva-
devent 5 nre tam celeviter i univer [um corpus ex-
Chrrerent per nertos,

Nor muft we here omit to touch upon the :
Secandary Ulles of Refpiration , which are Ma- 1, d.L,:.f,'__;_,.r,
nifold. For, it{erveth (1) to the creaion of the ules ot Retpi
Poice (whether Acticulate, asin Mansor In- =t
articulacte, asin Bruits) che Lungs exploding
the infpired aer, through the Afpera Arteria,
with {uch impetuofity and {wittnels, as thae
its frequent and ftrong Elifions in the head of
the Larynx , the throar and other parts of the
mouth , caufeitro yeeld afound. (2 ) to the
Dj ffrsbution of the Chyle both out of the ftomach
and guts, through the vene Lactex , intothe

rand Recepracle ; and out of that Recepracle
into the ducus Chyliferi: the middle pars of
the Diaphragme, in Infpiration,deprefling the
itomach and guts; and 1its two long carncous
produétions lying fo immediately under the
Receptacle, asthat they cannot bediftended,’
but they muft at the fame timealfo diftend i,
and fo exprefs the Chyle out of it (3) tothe
Exclafion of the Excrements borh of the Guts and
Bladder ; the depreflion of the Diaphragme to-
gether with the compreflion of the ;’Hbﬁumcn,
VlE S ftreight-

Encleirid, Ana:
rom. lib. §, €. 2.
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ftreightning and urging thofe parts, (4) to
Smelling 5 the odours being brought into the
Noftrills rogether with theanfpired Aer. (5)
to Coughing , Sternutatton, Exfereation, and
Emunition of the Wofe 5 while the breath is
driven forth with violence and fuddainly.And
( 6) to affift the whole body 1n any ftrong and vebe-
ment mot1oz 5 while 5 either the Infpiration be-
ing made gentle and fmall,and the breath kept
in, the Mulcles of the Abdomen and other
parts are confequently ftretched; and fowe
are the better enabled to lift up things of great
weight,or to repell things making refiftence by
force of impulfion or otherwife: or, aftera
greatinfpirarion,a vehement and fuddain ex-
{piration {ucceeds , and then the Mufcles are
extended together with the like force , foas
the Armesand Legs are firengthned either in

giving ablow, or leaping, or other the like

efforts, to which main force is required. And
thus much of Refpsration,
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OF THE LYMPHEDUCTS.

Exercitation the Ninth,

Of the Lympheduds.

A Mong the new Difcoveries made inthe Areicle
Microco{me, by the Anatomifts of this  r.
our age ( whercin' Nature feems to have re. The Lympue-
warded the fweat and induftry of her inge- 2nd excellent
nious Votaries, with the knowledge of fundry Invention.
Secrers, which fhe wholly concealed from our
Predeceffors) Thefe veffels are not the leaft: nor

can you havea compleat Hiltory of the Oe-

conomy of Nature in an Animal,without affu-

ming both them,and the Liquor they contain,

into particular confideration,

To whom the Honour of their Zauvention 2,
doth belong, is yetin difpute, For, though po"tem the
that moft diligent and perfpicacious Anato- their Difcove-
milt,Thom: Bartboliius, be the man, who firfk d sy be af.
wrote of shem3 and He challengeth theglory "™
of their difcovery wholly to Himfelf 2 yet is it
well known, that our éﬂuntry man, Dr, 7o
livesa perfon of fingular dexterity, and admi-
rable felicity, in diffeGion of all forts of Ani-
mals, as well livingg as dead) had difcoyered

and




150

3.
Their De-
fUiFﬂﬂﬂl

Of the Lymphedu8s.

and mentioned them to many Phy(icians of
beft note, and ameng the reft particularly to
that eminent Mafter in Anatomy, Dr.Gliffon
(who thakesigricfill acknowledgment there-
of, in his molt elaborate and judicious Book,
de Anatom. Hepatis Y more than a whole year,
before Bartholize wrote his Treatife particu-
larly concerning them. So that it being im-
probable Dy, Folive fhould borrew the norice
of thefe Water-veffels from Bartholmes and as
tmprobable, ‘on the othérfide, that Bartholire
fhould receive the ficft Hine of them from Dr,
Jolive + it feems equitable the Homour of ghis
invention (hould be' divided betwixt Them,
as Men,whom good Fortune, confpiring with
their induftry, might haply bring to the inve-
ftigation of the {ame thing, neer about the
fame timenorw ithftanding they were divided
by fo large a diftance,  as' 15 betwixt England
and Denmark, and held no commerce each
vvith other by Leteers, or othervvife, But
vvhoeverivvas the Inventor, certain it is the
Invention it felf isof admirable advantage to
the Republique of Phyfick : and thereforey yve
{hall briefly recite the fummie of vvhat hath
been vvritten concerning - their Defcription ,
their Origination, their Infertion, and their #-

s,
: The' Lymphedutls’ ate’cereain Whitih Vel
fels;in' many places of the body running along
clofe upon the veins,’ and fometimes embra.
cing them in 1-'ﬂtiDUS.fiICl§S 5 asthe furcles of
sheYine tvvine about the branches of an Elm,
confifting
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confifting ofa very thinand tranfparent mem-
branous fabftance, nov much unlike a fpiders
vveb 3 ip Frgure for the moft part roundifh 3 in
magnitude {eldome exceeding a Ravens quill ;
furnifhed vvith fundry tender valvessand con-
taining a Liguor thin, infipid, and for the moft
pare vvhitith; bur fometimes tinged ci-
ther vvith blood, or wvith a yellovvifhco-
lour.

Of thefe are two forts 3 fome accompanying
the larger veins in'theLimbs,or exterior pares;
and others aflociating themfelves vvith the
veins in th{:ﬂbdamcn,cfpccially vvith theFena
Porteythe fliacal veins,' thofe diffeminated up-
on the Teffzcles inboth fexes, * and upon the
bottome of the woméb in Females.

Accordingly, their Origiwe is tyvofold 5 for
thofe in the Abdomen arife either from the
Liver, or from the Bladder of the Gall, or
Capfula commanis : and thofe in the Limbs,
have their original from thofe partssbut,vvhe-
therfromthecapillary veins, or from the ca-
pillary Arteries,or from the extremiries of the
Nerves, is not yetdetermined. Onely vve
have the late obfervations of Olaus Radbeck
( Phyfician to Queen Chriftina of Sueden ) to
atteft, that they arife almoftfrom all parts '3
he having found them alfo in'the Lungs, Me-
diaftinum;Heart, {ufpenfory ligament of the
Liver,ftomach, fpleen, loyns and fundry other
parts. -

Their Infertion likevvile is tvvofold.  For,

the

&5

I. ¥
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Differences.

S
Origina
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6.
thofe in the Abdomen areall termgnared in akstion,
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the grand Receptacle of the Chyle,into which
asinto a ciftern, they infufe that thin liquor,
which they carry in their pipes 5 that fo the
fame being there commixed with the Chyle,
may be conveyed atong with it, through the
Lattes Thoracice, into the [wbclavian vein, And
thofe above the Diaphragme, or fuch asarife
from the Limbs,are inferted into the External
jugular Veins, mto which they difembogue
their feveral rivulets.  VWherefore they have
no common Trunck, but (like feveral Springs
of water) rifing up here and there from divers
parts, they all tend into two large channelss
viz.the Receptacle of the Chyle, “and the 7e-
#a Axtllaris 5. that their fircams may all meet
in the common Ocean of the Hearrt,

As for their Sitmation and Progrefy, itis thus.

il dond Inisthe Armes, they creep up by the fide of the

Progrels.

Vena Brachialis, to which they are firmely con-
ne&ed, and fo afcend together with it to the
Vera Axillaris, into which they open them-
felves with a {mall inlet; or Orifice, that is
guarded with a valve, ferthereby Nature, to
prevent the reflux of the liquor out of the Ax-
illary vein. » And, from the 7highs, many in
like manner climb vp inthe:company of the
Crural and liacal veins, whichthey encircle
in fome places more clofely, in others more
laxely 5 and in this manner they mountup to
the Mefentery, where together with the {mall
branches of the 7ena Porie, they dre termi-
nated. | Agaln, thofe iffiing fromche Ziver,
or Bladder of ibe Gall, doallo defcend in com-
pany




Of the Lymphedufls.

pany of the VeznaPort#to the middle Glandule
of the Mcfentery, and areehercin rerminated.
But, if with a more curious eye you trace
thefe proceeding from the Liver, up to their
very original j you may perceive them to en-
ter the Capfula Commanisyof the Pena Portey and
therein fo to lofe themlelves, asthatyoucan-
notdilcern their progrefs from thence s yer it
is probable, that being included in the fame
Capfula Commanis, they tollow the diftriburion
of the fame, and never ftray from it intothe
Parenchyma of the Liver 3 becaufe, if they did,
how comes ity that they are no wheretobe
found in the parenchyma, no nor in that part
of it,where the Capfula Commanis is >

Concerning the Liguor they contain, there
are two Difficulties, viz. (1) #hence they re-
ceiveit > (2) Whythey retarnit intothe Recep-
tacle of the Chyle,andinto the Heart 2

The Former isfolved, by faying, that the/:-

j u. : T Bt 8.
guor is derived partly from the Arteyies, partly b iqunr dedas
from the Nerves. That the _Aiteries have ged partly

fome fhare in bringing that mild and thin Li- from the Ar.
4 terics, and

quor into the Lymphedus, may be argue
thus. The blood, being by the Vital Heatand
Motionsagitated in the Arteries, doth neceffa-
rily ditﬁl%c abundance of Vapours into thofe
parts, into which itis immitted 5 and this {o
much the more, becaufe thofe vapours are re-
prefled and kept in, by the thickneffe of the
coars of the greater Artcries, untill chey are
driven into the {maller arteries, through
whofc thinner coats they more eafily trans-

X - {pire.

I53
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Of the Lymphedufls.
pire.. - And thefe vapours thus difperfed, are
tor the moft part retained and re-colleéted by
the Fibrous and Membranous parts, andby
that means condenfed into a L1quor, which
makes one part of that Humor which the
Lympheduéts carry away. For,weare not to
congeive, thatthar Liquor waspreexiftentin
the Arreries, under the fame formit after-
ward obtains in the Lymphedu&s 3 and that
being protruded together with the blood out
of the Arteries into the {ubftance of the parts,
it 1s in thofe parts feparated from the blood,
by any kind of Percolation, as the Urine isin
the Kidneys : becaufe there arein all parts
Veins anfwering to the Arteries, and thofe
ample enough to export whatever liquor is
by them imported : nor can any reafon be gi-
ven, whythat watery humor {hould bear all
{cparated from the blood 5 fecingitis no Ex-
crement of the blood, though it maybe ac-
counted an Excrement of the parts , from
which immediately it is immitted into the
Lympheduéts. No Excrement of the blood
becaufe it is again brought intothe blood 4 amr
Nature ufech not to lofe her labour,or to{epa-
rate things each from other, on purpefe to
mixe them again afterward,

Secondly, that the Nerves allo contribute
{fome part of this Liquor to the Lymphedu&s,
may be inferred from hence;( 1)that whatfoe-
ver Liquor arifeth from vapours condenfed,
i1s perfectly pure, thin, and tranfparent ¢, but
this liquor is not {o, and therefore itisnecel-

{ary
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fary fome other Humor (hould be admixt ta
it,swhich gtves it a greater thicknefs, than a
{fimple difttlled water ufually hath,  For,this

whole liquer is more denfe, and lefs diapha |
nous, and fometimes white like milk, fome- R
tumes tined with yellow, and fometimcs
with blood, like water wherein raw Flelh
hath been wafthed, (2)Itisan opinion high-
ly agr::-r:ablr: vvith Reafon, that the thicker
part of the Liquor found in thefe Water-con- +
duits, is the Vehicle of the Succus Nutritius,
vvhich being difpenfed from the brainand 1
{pinal Marrovv, to all parts for their nourifh-

ment,by the Nervess is aflimilated into cheit

{ubftance, leaving its thinner part ( vvhich

before ferved to promote and facilicate its

diftribution through the {lender paffages of
the Nerves ) to be infufed intothe Lymphe- |
du&s, vvhich return ic iato the blood, for a X
double ufe viz,

Firft,ro prevent the Coagulation of theblood, .
to vvhich othervvife it vvould be ftrungly in- ufes of thae
clined. Secondly, ro promote the ¢ Micatzon of Liquor.
the blood;for this thin liquor, being formerly
advanced to the ftate of Volatility,or exhala-
tion:it is caflly united to the Vital blood, and
doth as eafily advance the mication of ir.

Bur, vvhat vve here fay, of the derivation
of one part of this Liquor fronithe Nerves,

vvill be more illuftrated by vvhar follovvs,
concerning the difpenfation of the nouri(h-
ment by the Nerves.

b ST
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OF THE DISTRIBUTION OF
THE NOURISHMENT THROUGH
TEE NERVES.

Exercication the Tenth,

—

i
s - e - b a . s
h Of'the Diftribution of the Nuurillment through
\. 1-e Nevi K.
f

Article
', N one of our precedent Difcourfcs ( as you
the | may pleale to remember ) we denied the

+hi
Thar

18 ::;;'.Tfﬁ_ﬂ':rf;‘_ﬁJﬁlmd to be the Adequate Aliment of the
i ing the Nurri. Ncrvous, Fibrous, and Membranous parrs of

I:"’P‘:‘ri* ‘© the body ; and transferred that noble office up-
'H' gued ~onacertain milder and {weeter juice, conge-
| nerous to that fpermarical Matrer, of which
R ‘thofe partsare firlt madeup: Left therefore,
we (hould defraud your curiofity of {uch fur-
ther fatisfaction, as this new and paradoxicall
.( yetmoft reafonable ) opinion rcquires 5 we
mulft no longer omit to explain (at leaft accor-
ding to what lght the excellent Dr. Glifon
Latb given, infoobfcure an Argument ) From
whence, and by what veffells, the Nutritive juice is
diflributed 10all parts of the bedy. -~ -
| The Thefisys , thatthe proper and adequate
1l Nurriment of the Parts, is derived to them

trom the Brain and Spinal Marrow , by the
i Nervs.: and the Reafens afferting it, are
L thele. |

(1) In
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(1) Inthe Palfy, itis oblerved, thatthe. e
partsrefolved do ac firlt appear fomewhat tu- arrophy, or
mid or {wolne, by rcafon of the laxity of their decay of nu-
Fibres,and the cafic afflux of blood unto them. G an " Pi
And yer it 1s manifef}, that {welling doth not the Palty, and
arifc from the truc and genuine. Nourithment Mol Nervs
of thofe par:s 3 becanfe afterward they by lit. aileas
tle and lictle pine away , to extream leanncfs,
notwithftanding rhe blood Howeth as frecly
and plentifully to them then, asbefore.” A
pregnant argument, that the veflells, by which
they oughg to be {upplied with nourifhment,
arc obftructed 5 which veflels, certainly, can be
noother but the Nervs, becaule both Arteries
and veins are wholly exempt from any im-
cachment,in thisDifea{esand the Nervs alone
fail of performing their office , as they ought.
This may be confirmed by an obfervation
of our owne. A certain woman having a Nerv
pricked by an unskilfull Chirurgeon, ashe
wasletting her blood in the right arme, was at
firft furprifed with Convulfiossof that Arme;s
and thofe ceafing , there enfued fo greatan
Atrophy of thatmember, as nothing now (for
the woman is yet living ) remains of ic but
skinand bones : which extream extenuation,
doubtlefs, 1s to be reterred to the want of pﬂl'f-
age for the Succys Nutritius,through the prin- 3.
cipal Nerv in the Arme 5 no {uch accidentf;;‘?;“if*;“b:“:‘
( but an Ancurifme ) ufually following upon cepbige
the incifton of an Artery. . Emplaftres in
(2) Ina Phthifis; or Confumption from ul- onumpeions
cerated Lungs , Cephalique Emplafires ( though Lung,,
compoled




e g L b Mg g
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compofed of heating and drying ingredients,
and in that refpe@ feeming very incompetent
tor fuchaDifeafe ) are found y experience
to be very beneficial to the fick sand that, not
only becaufe they ftop the ‘defluxion of hu-
mors fromthe head upon the Lungs: but alfo
(and chiefly ) becaufe they warme and corro-
borate the Brain and Nerys » and fo promote
the Nutrition of the Parts, \Which cfteét can-
not be expeéed from their Heat and Drinefs,
but from fome comfortable influence tran{-
mitted to' the Nerys , by which they are
firengthned and made fir for the performance
of their office, viz, the conveying the nourifh-
ment from the brain to the parts,

4+ " (3) As thofe perfons are inclined to Lean-

F}“ﬂjﬁfﬂi"‘ nefs, who abound with blood s fo are thofe in-

endowed with Clitieda grow Fat, who bave large, moift, open,

large, ob" 4nd [pongy Neyvs s for, fuch Nervs afford much
porgy and  Aliment, and diftribuce it eafily.

5. (4) Itis commonly obferved, that from

From the rof- wounds of the joynts and Nervs, there diftills

f{ﬂﬂfﬁ{;ﬁh a'cerrain rofcid Humor, not much unlike the

wounds of the White ofan Ege 5 which being not likely to

pyntsand  come from either the Arteries or veins, in re-

e {pe& they carry nothing butblood 5 why may

we not believeit to drop our of the Nerys 3

Alfo in fuch wounds, in iffues, in hollow

Teeth; 8c. there grow up fre uently certain

flefhy Excrefeences, or Pron Flefh ; which

being cxceeding {enfible, and fubjed: to acure

pain upon the leaft touch; cannor but have a

very neer relation to the Nervs: ' and blood
certainly




Noursfliment through the Nerves., 5

certainly is very unapt to produce fuchExcref-
cences, to the Generation of which fome
matter analogous to the Iperme is neceflarily
required. -

(5) The fame maybe faidalfo of Wens tf'

. ¢ Ma-
and Sc mphulnus Tumors, which {feem to de- reria Principle
rive their Seminal Matter from the dew or of Wensand
Gleet of the Nerves, and not from any humor ;f:,ifff"”’
cffuled out of the Arteries or veins 3 blood be- :
ing a liquor partaking of too much Afperity
and Acrimonys to be the material Principle of
fuch Tumors : befides, we have 'the teftimony
of our fenfe , thatthe rudiments of fuch Tu-
mors, are like Eggs included ina membranous
filme, which contains a humor refembling
the whitc of an Egg, but nothing like blood.

Morcover , thefe Tumors frequently tend to

{ome kind of Formation , though but an im-

perfeét one 5 producing {ometimes a mafs or

lump of Flefh, fometimes a VWorme, or other

fuch Monfter 3 which isaftrong Argument,

thattheir primitive Matter is not blood , but

a certain juyce much milder and fweeter, and

brought to the partsin which they are genera-

ted, by the Nervs.

~ ( 6) This Opinion is further confirmedby 7.

the Matter of the Seed, and the Manner of its fg;ﬁf;ﬁ;’f‘;
preparation in the Tefticles. For, the Seed andthe gy
{eems tobe generated , not of the blood ( as nerof irs pre-
_hathy been vulgarly believed) but of a matter & ey, e
much {weeter and more generous,brought ine
to the Seminary veflells, fromthe brain, b
the Nervs ¢ forafmuch: as the Nervs are both
more

S o -\.r"q. AT

T




o s
=R -

—— s
Sl T ﬁ-.q:l-\.-i_-.-_.-'.,'.n'q,

Of the Diflribation of the
more copioufly and more deeply diffeminated
into the parenchyma of the Tefticles, than ei-
ther the Arteries ; or theveinss which is the
reafon, why their inward {ubftance is whice,
notred. Again, their proper Coat appears to
be nothing elfe , buracertain cxpanfion of the
Nervsinferced into them 3 from which Coart
many {mall Nervs are on all parts derived to
the middleof the Tefticles, where meeting t6-
gether , they make the long Nervous veffell,
that manifeftly exoncrateth ic {elf into the
Chanel of the Epididymis, as may be plainly
feen in the flones’ of a Horfe, Bull, Boar, or o-
ther large Animal. Asfor the veins ef the
Tefkicles , they ferve only to export the blood
imported by the Arteries: and the Arteries
themfelves, though they varioufly diffufe
themfelves round about the Tefticlessand ace
companying the Nervs , tend in divers places

from the inward coat ; "to the Duftus Seminalis

(lituate in the very middle ‘of the Tefticle)
and areconncéted thereunto; yet they rarely
difperfe any branches, untill, reflefting from
that chanel , theyhavebegun their progrefle
back againtoward the Circumference of the
Tefticle. But, there they fend out fome fur-
clesto the outfidesof the Tefticles to the ‘end
that, thofe capillary veins, opening shem=
felves into the fubftance of the Tefticle , may
the more eafily receive the blood effufed out
of the Arteries, and fo carryit offagain, Be-
caufe, that blood, if left there, would {oon ob-
firu&t the parenchyma of the Teflicles, and

difturb




oupthment Ibr-‘mgb the Neyuves.

difturb the praparation of the feed. Yet thefe
Arrteries no where infinuate themfelves into
the Nervous,onSeminal Chanel, or infufe the
leaft drop of blood into them: So that it is
more then probable , they ferve rather for the
vivification of the Tefticles, by bringing che vi-
tal blood and fpirits into them , than for the
importation of the Seminal Marter, Now
the Nervsimplanted in the Tefticles , Ea.".rza:;
be inorder to their Motion, becaufe they have
none that is voluntary 3 nor is there any need
of them , asto fenfation : and therefore it is
more credible , that their Ufe is only to bring
in fome cerrain Liquor, for the making of
feed. Furthermore, the Tefticles are furnith-
ed with many Lympheduéts , which could be
of little Wfe unto them;,unlefs there were {fome
other veflells prefent alfo, by which thar gene-
rous Liquor is brought in, whofe thinner and
{uperfluous part thofe Lymphedués are €ra -
med to export. Add to this, that the feed is a
liquor much more noble and Ambrofiack,than
the blood 5 as is evident even from henee, that
a {fmall expence of {feed doth more exhauft the
{pirits, than the loffe of twenty times {o much
blood. Which doubtlefs, isthe reafon, why
Heavinefs and dejection of fpirit, do alwayes
enfue after the delights of Venus; and it hath
been obferved, that in men exceffively addié-
ed to women, the Brain it felf is not only much
debilitated, but made alfo lax, thin, and wate-
ry. The Gout likewile is generally an Arren-
dant of immoderate vencrysbecaufe the joynts
Y and




162 Of the Diftyituion of the
and nervous parts being much debilitated, and
the rofcid and Uncuous Liquer of the Nervs,
deprived of its milder and {weeter part, the
Succus Nutritius becomes roo thin and fharp,
and o is more expeditely difcharged upon the
joynts.

8. (7)) From the Extremities of broken Bones,
g‘;:ﬁn:f: ne there fweats forth a certain Glutinous {ub.-
er iffuing  {tance, very beneficial toward the uniting and
om the ends cementing them rogether asain: which liquor
of broken bonery . ey =
and cemen. <alnot proceed from the Arteriesywhofe office
ting them to- 1s only to convey the blood (a liquor vattly
gether 283ir. diff rént from this Glew ) ¢ and fince befides

them, and the Nervs, there isno veffell yet
found out , thatcarries any humor from the
Center tothe circumference of the body s it s
very rcafonable to conceive, that this Glew is
derived from the Nervs,

(8) The mwhite of Eggs is brought into the
womb of the Hen, by the Nerys. For, it hath
no refemblance atall to blood 5 nor canicbe
gencrated of blood, unlefs by way of feparari-
on,but therecan be no {eparation made in that
partsin refpelt it is wholly deftitute of any Pa-
renchyma , which is abfolutely neceflary to the *
{eparation of any two Humors one from the o~
ther.  Whereas the fecretion of the Suceus
Naivitzus brought by the Nervs, feems to want
10 parenchyma, and may be efleéted in parts the
moft bloodlefs.  And that fuch a Secretion of
the Saccus Natrerius is made in the womb , is
manifeft from the great number of L ymphedafls
returning from thenee, which Nature had ne-
: ver




Nouri[boment through the Neryes.

ner ordained in thatplace, unlefs it were to
cxport the thinner and {uperfluous pare of the
Succas Nutritins brought to the womb by the
Nerves. So that the very Lymphedués
feemto teach us, that the Swecus Nutvstius is
derived into the womb by theNervessand chate
the watery part thereof being protruded into
the Lympheduéts, the more un@uous and
profitable is tranfmitted into the cavity of
the womb, ' there to make the #bise of the

Egg.
g:) In the Rickets there is generally obfer-

ding to the moft of probability ) procceds
from the lefs apritude of fome Nerves, to car-
ry the nourifhment,than of others. For, that
Difeafc feems to be feated originally and prin-
cipally in the Spinal Marrow without the
skull, and in the Nerves thence propagated :
and therefore thofe Nerves muft be more
weak, languid, and unfit to tranfmit the Suc-
cus Nutritius, than {uch as arile from the
Brain, or Marrow within tiie skull. And
hence isit,doubtlefs,that the Head, Face, and
Vifcera of the edbdomen(all which derive their
Nerves from the Marrow within the ¢kull)
grow cxccffively great = while che Armesand
Leggsbecome lean, flaccid, and enervate, as
being fupplyed with nourifhment by Nerves,
iffuing from the Spinal Marrow without the
skull. Moreover, becaufe it fometimes hap-
pens,that fome one particular branch of thisor
that Nerve, is more debilitated, thanthe refts
Y. 2 thence

; - % : From the Qga
ved an Izeqaality of Natrstion, which (accor- gguy :1;.-ur:";1:|!.
mient of lome
part, in thae
.Ir'll.‘.'-i'.-%:’.'..-
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Folwion of thebe difcernable in the Nerves

Of the Diftribution of the
thence it comes, that one part of a Limb is
better {uppl lyed w 1th nourifbment, than the
other; and fo,by that unequal Nutrition ofits
parts,the whole member growes creoked, And
thefe are (among many others ) the chief Ar-
guments, thathave per{fwaded us, thac the
Neayi) (bment L?, the pérts 1§ irﬂn‘gbr to them éi_j.' the
Neyues

Al umtg the D, fﬁm! zes encumbering this o=
pinion,there are 3 thatcfpecially deferve con-
fideration, 11z,

(1) That tn the Nerves no paffages or catities
can be difcerned, through which the Succus Nutri-
1tus may f;f conveyd.

(2 )Tm in the difjeétzon of Animals alive, and
r.-:« application of aligature to any Neyve, no [wel-

ling can be ua_jfrwa' to arife on either fide the Li=
Latare § and upos ﬁﬂf!‘frfﬂ e;‘fa Ne ervesUery lettle or
none at all of th a‘fﬁtpyﬂﬁ d Liquoy can be difcerned
to difizll from either end; conirary to what happe-

ueth in the binding and cutiing cff any other vef-
"d-.'.-

(3) Nofuch Liquor bath yet been foundin the
Nerves of bodres :"x"l?-{{;ﬂ*d

And yet thefe Difhculties are not weighty
enoug h to counterbalance the Reafons for-
mer .} alleadged;foralmuchas they may be ca-
iily folved,by Anﬁm:rg to the

Firft 5 that though no manifeft hollowne{s

s fuchasisin Ar-

Firltaflerting repics and i,funh ) yet is it nor impoflible, ‘but

the pr Jﬂll...
‘.'"I‘t the L'“‘.
the humu-.

"the fnprm cd Succus Nutritius may diftill
-guntly throvgh them.  For, 1t 1s well known
by




Nourifbment through the Nerves.
by the experiment of laying the Spinal Mar-

are made up of many ii}lall Fibrous Fil

ments, or threads coharing together, with ag

like the Indian Canes , which, though in the
cortex fo hard and compa&,as to yicldfire up-
on percuffion with a Tobacco-pipes and as {o-
lid within as many forts of wood 5 being yet
compofed of many {mall and long Filaments,
with {mall perforations betwixt them,are per-
vious from oneend to the other, fo as a man
may ‘without much difficulty blow his {pittle
quite through them. Likewife,in the leaves
of plants, there fhoots up a certain {mall Ner-
vous ribyarifing from the Foot-ftalke,by which
they are faftned to the branch 5 and wicthout
which nothing of nouri{hment can be brought
to them. This little rib running up in the
middle, {ends forth various leffer furclesor
threads equally to all parts of the leaf, {o as
the whole 1s thereby equally nourithed. And
yet,if you cut off this rib, or any one branch of
ir,you {hall difcover none the fmalleft cavity
or hollownefs therein, ner any drop of juice
iffuing out of it,unlefs in the Sowthiftle,Efula,
Celendine, and fome few other plants, which
emit cither a milky,or ayellowith juice,which
certainly is their nourithment, - And though
other plants yield not, upon cutting of their
leaves,thelike juicesyet moft certain ic is,they
are nourithed with fome kind of juice or o-
ther;derived to them by their Foot-ftalks : So
that

155

L juice, through
row.or 4n CLve walc i S the Nervs,

y Nerve in water, that the Nervesthe N
| 3. notwithitan
iDg no mani-
efl Haf."awm‘lf;

fotc medullary fubftance berwixc them: much t?if{bt fl['c:rn.
C 1 LACD,
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that we ¢an perceive no fuch abfolute neceffi-
ty of any manifeft cavity in their fmall ribbs,
for ‘the difpenfation of their nourithing juice,
as this Objection feems to import 5 efpecially
when: we confider, thar the Motion of the
Succus Nutritius in thofe flender Filaments or
threads,is very gentleflow,and infenfibles not
rapid, or Violent, as the motion of the blood
inthe Arceriesand Veins of Animals. Now,
fince our fenfe is witneffe, that liquor may be
tranfmitted through a Fire-cane though fuf-
ficiently folid and compa& 3 and our Reafon
affureth, that the Nutritive juice of Plants is
diftribured to all parts of the leaves, through
the Foor-ftalk, and little Rib running up in the
middle of each leafe, though we candifcern
no manifeft paffages, or channels, through
whichit flowes : Why may not the nourifh-
ment of Animals be,in like manner, difpenfed
tothe pal‘ts,thrﬂugh the Nerves, notwithftan-
ding they appear deftitute of any confpicuous
hollownefs ¢ But yet fome Nervesthere are
not fo impervious, but they admic a fmall
{tyle or probe into them; in which number are
the Optique and Odoratory Nerves : and
though the reft have not the like vifible hol-
lownefs, yet refleting upon this, thatall the
Nerves are framed for the performance of
fome une Common Office, it is not unreafo-
nable to conceive, that all of them are perfo-
rated more or lefs, fo as to be capable of con-
veying the Succus Nutritius, 'This may be in
good partinferred even from hence, that the
Apoplexy
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Apopleky often ends in a Palfy 5 in which
cafe all Phyficians grant, that the Humor op-
prefling and obfiructing the Brain, is difchar-
ged thence upon the Spinal Marrow, and
Nerves affeéted 3 which could notbe, unlefs
the Ndrves were capable of being obftructed
by the Humor pretruded or impelled into
them,

You will reply,perhaps;tbat they are capable,
tndeedyof the influx of Ansmal Spirits, unlefs their

originals chance to be obftrutied, as in the cafe of

the Palfey:butyas for any Liquor, or Humor (of far
lefle fubtality, than thofe Sperits ) it is impqffible
they [bould admit itintothem. And we may re-
turn, that the fuppofed Animal Spirits (nor,
intruth, the Vital ones ) are any where tobe
found inthe whele body, pure or fincere, and
without mixture; and therefore, if the Nerves
were framed for the reception of any matter
pure and diftin& from all others, certainly
that matter muft be of a groffer {ubftance,
than {imple and abftraged Spirits.
Furthermore, that there are {mall Chan-
nels in the Nerves, may be perceived by their
Compreflionin our limbs, as when we have
long fate upon a hard feat, or otherwife
ftreightned our finews 5 for, in that cafe, we
fcel a certain Stupor, or Numbnefs (the vulgar
{ay,their limbs are affezp)in that part,to which
the comprefled Nerves are prolonged : a cer-
tain document, that the free paflage of fome
matter through them, is at that tume 1ntercep-

n -
tedsand the compreffion being removed, there

inftantly

"
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inftantly enfues a kind of troublefome Ting-
ling ‘or Pricking, as if the parc were picreed
with needls 5 and this only becaufe what was
arrefted and intercepted there, begins again
its former liberty of motion. Thefe things
, duely weighed, wemay lawfully conclude 3
e that 1t is nof {ufhiciently ‘evinced’;’ that the
45 Nerves are impenetrable by the Saccus
| Nutritius, only becaufe they have no manifeft
cavity. | b

F 12, Second 5 thatin the diffeétion of an Animal
v Solution of the alive, it generally happens that by‘reafon of
{1 Second, yeel-  the extream ftriving and agony of the poor

if he rea- = b . -
1 fuzﬁ;ff;ﬂ tortured Creature, before the diffe@or ¢an

h fwellingari-  come,either to apply a ligature unto; or to cut
; fech ina New, 4 Nerve 5 all the Liquor contained'therein is
i :1:;1“4 El,lé; ﬂ]ur{:?.{:fj forth- into. the pare,” wherein the
JH ture, in 2 li- Negye 1s termihated 5 fo' that ‘no wonder, if

ing Aaimal. - : :
ing Aximal. oy ere appears neither fwelling on either fide

of the ligature,” nor any exflillation of liquor
from the ends of the Nerve cutoff,  And this
Violent ftreyning of the Nervesin dying-A-
nimals, and the {queezing of the Liquor con-
tained in them, into the parts to which they
arc inferted 5 {ecms tobe the Caufe, why that
il Lympbedutl, which correfponds to the Nerve
i bound or cut, is found more full and diften-
i 4 ded; than ordinary, as hath been of late fre-

Y ‘quently obferved. And yet we havebeen
He affured by judicions and credible perfons,that
1 they have feen no fmall” quantity of the Nu-

tritive juice exftilling out of the Nertous Chord
of the Thighin a man' 5 and prefsed (ome of it
out

e AT
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out 'of ‘the dxillary Chord, in Dogs.
Thivdyasto the Seccond 5 adding witnall, thae

( befides what hath been faid, of the cutuing of

the Nervous Fibres in divers plants , without
effulion of the lcafk drop of their Alimentary
juice ) the Motion of the Succus Nutritius
through the Nervs ; -is neither Continual, nor
impetuous, but by intervalls, and gentle, o as
not to be perceived: and thacall of icbeing
forced into the parts , by reafon of the frrong
Contention or ftreyning of the Nervs , in the
very agony of deaths and all impulfion of hu-
mors in the body, ceafing after deach 5 ircan-
not feem ftrange; that none of the Succus Nu-
tritius can be found in the Nervs of bodies dif-
{eGed atter death,

Thefe Grand Objc&ions thus folved, it re-
mains thac we enquire 5.1 ) wuatis the Prin-
cipium Elalorations of the Succus Nutrittus s or
where it 15 prepared 3 (2) what is the Principium
Difpenfationis of 1ty ur whence it 15 tmmediately in-
fufed into the Nerus, which conuey 1t tothe paris :
( 3) BywhatwefJells itis tmporsed 1zt that pria-
cipium Difpenfationts : ( 4) what kind of SMition
2t hath in the diftributing Nervs: and ( 5 ) whas
#5 the Caufe of that Mo:ion.
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in the Succus Nuiritius 1s prepared,immediace-
ly before it is imbibed by the Nery
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good reafon for us ro believe, thatthis work is tive juice; vig.

effe@ed in the G landules of the 3374 ﬁui:fr},in the

Three Glandu'es of the Loins, and in the Thymus,

or Glandule in the Thorax.
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the Glandules
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¢ tery, of the
V¥aich GPi”iUh Loins,and the
Thyrus.
that




Of the Diflribution of the
that we may the better explain  itis requifite
we make a fhort Digreflion cancerning the
Differences and Ufesof the Glandulesyaccording
to the obfervations ;- and confequent Conye-
&ures of Dr, Gliffon, and Dr. Wharten.

Of the Glundules in thebody 5, there feemto
be 3 forts (refpe&ively to the Nervs )whercof
fome are infervient to Excretion 5 {fome to Re-
dutlson, and fome to Ngrvztion,  For, though it
be mofk true, that the Common office ot all
the Glandules, is Secernere 5 tomake fome fe-
paration'3 yet is it nolefs trueythat that {epa-
rarion is'‘various s -as teading to Excretion.in
fome, in others to Redution, and inwothers to
Nurrition 3 and the Matter it {elf, which is {e-
parated by thofe divers wayes. of: Secrction,
being likewife various , the firft forc being a

cer Excrement ; thie Seconds - an'Excrement
only in relation to fome parts, buvprofitable in
relacion to others, and therefore not to be ex-
cluded , butretained 3 and the laft, the true
Sucews Nutyiitus,

Under the Ferft Claffis of thofe Glandules,
are comprehended the Tefticles, the Proffates,
thie Veficule Seminales , the Paps in women, and
the Glandule AMaxillares,or fpitting Glandules
under the Tongue : all which are furnifbed
with a peculiar Excretory veflell,by which they
difcharge and avoid fome fuperfluous matrer
brought into them by the Nervs,

To the Second ( infervientto the fecretiomof
a4 humor, and the reduion of it into the veins
afterward) belong the Glundule Renalesjor De-

puty
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putyKidneys,the Glandules neer the Fundament,
thofe adjacent to the 0¢fuphagus, the Parotides,
Axtllarys Inguinal, &c. Glandules, All which
reccive from the Nervs, a certain humor more i
rough and acrimonious (and approaching to \
the nature of the blood) thanis agreeable with |
the Succus Nutritius; and cherefore the Nervss )
by the help of thefe Glandules difcharge chem- . )
felvesof it , andretain only the more fweer;
mild and profitable juice. Bur,becaufe the
Humor, thus rejected by the Nervs, hath fome
affinity ro the bloed,and 1n refped of its thin-
| nefs s commodious for the more eafie tranf=
. portation of the blood 5 through the narrow
meanders of the veins: therefore is it not ex-
I cluded ottt of the body , asan abfolute Excre-
ment, but imbibed by the Glandules adjacent
to the veins; and by them imported into the
veins. VWhich feems to be the moft {atistacto-
ry reafon, that hath hitherto been given, why
fuch Glandules are placed , for the moftparr,
neer to the greater Divilions of the Nervs and
veins 5 vzz. that they may the more convenis
ently receive the humor effufed our of the
Nervs,and deliver it againinto the veins.
And to the Laft (infervient to the Prepara-
tion of the true Succus Nutritius ) belong the
Glandules of the Aefentery, the 3 Glandules
of the Loius,and the Thymus;or {ingle Glandule
inthe Cheft, neer the Du&us Ladeus Tho-
racicus,and in Brutes called the Sweet-bread.
For, (‘1) as to the Glandules of the Alefenery 5
Anatomeaffurethus, that a grear multitude
L2 of
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of the Vene Laftex tend unto them, and arein
them diftributed into furcles excreamly fmalls
and thar other {mallbranches ( or rather roots
of milky veins take their beginning in the fame
Glandules, and progrefling from thence, make
a fecond {orvor race of vene laftes, as we have
more particularly declared before,z the 24 a2,

-of ‘the 3* Exercit. Now,'to what end hath Na-

ture made thefe two kinds of Venz La&ez
one fort to import the Chyle into thefe Glands,
and the otherto export ir? unlefs it beythat
the Chyle fhould  cither fuffer fomeAlrerati-
on, or be feparared from fome Humor,inthefe
Glandules > Alteration it fuffers none 3 be-
caufe it is carried off again in the {ame forme,
as it was bronghtin. And, thercf®te, it re-
mains probable , thatitis brought into the
Glandules,only thatitmightbe feparated from
fome parts lefs agreeable with the nature of
pure nourifhment. Now s what{hould the
Humor be , rhatis thus tobe feparared ?* An
abfolute Excrement it canmot be,becaufe thefe
Glandules have no peculiar Excretory veffells,
as all parts infervient to any Excretion have.
Nor is it like that matter,which is reduced in-
to the veins, by the Reduétory Glandules : for,
it it were {uch, it would need no fuch feparae
tion arall, the reft of the Chyle foon after
flowing into the fubclavian vein', and it bein

cafie for Nature to have contrived, that the
chyle brought intothefe Glandules, - might
have accompariced. the reft in that journey,
without any intermediate Secretion.  This
confidered,
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confidered, itis reafonable to conceive , thar
the Liquor {c parated from the Chyle, in thefe
Glandules, doth not belong either ro the Firft,
or Second {ort of Matrer (viz. the abfolute
Excrement, and the Excrement Relative ) for-
merly mentioned 3 but is the true Sueeus Nutri-
- #tas.  VVhich being granted, itisnot difficule
to explore, by what veflells this Succus Natrz-
trus is from thence carried away, For, fince it
cannot be thence exported by any peculiar
veffells, norby veins 31t muft be by the Nervs.
( 2) Asforthe Three Glandule Lumbares ; it
is probable,They alfo are official to the Nervs,
in the fame way ; and that for two important
Reafons. Frrft 5 becaufe they are furnifhed
with Vena Laétcz of both {orts, fome tending
to them ,. and others propagated from them,
and exonerating them{elves into the Common
Receptacle : in all points like the Glandules
of the Mefentery. Secomdly , becaufe in fuch
Animals, as have the Glandules of the Mefen-
tery very large, thefe Glandule Lumbaresare
either very fmall, or wholly deficient 5 and in
men, in whom the Glandules of the Mefente-
ry are but fmall , the Lumbares are grear:
an undeniable argument , that the fame office
is common to both forts , and that the exility
of thofe is fupplied by the amplitude of thefe.
And( 3) the Thymaus allo {ecems to be a Nu-
tritrous Glandule. For,in Infants, and other
Animals new born (at which time, they grow
much; and {o require the more abundant nou-
rifhment) the magnitude of this Gianguif:
oth
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doth exceed that of any other in the whole bos
dy : but, in old men (who daily go down the

hull of life , andfo have lefs need of nourifh-
ment in fuch abundance) it dwindle’s aw ay to
a {mallnefs many times fcarce difcernable.
Again 5 this Glandule hath no Excretory vef-

fell, nor (like other greater Reducing Glandu-

les) any hollownefs within 5 and therefore,we

may well lift icin the number of Nutritious
Glandules. Addalfo, thatitis white; {oft,

and very fweet, and in fubftance refembling

the Glandules of the Paps : fothat in proba-

bility , as the paps ferve to prepare nourifh

ment for the infant, abextr4 5 the Thymus
{upplieth him with nourifbment, ab sutrasres
ceiving the fame perhaps out of the Duffus
Laiteus in the Thorax, which in its approach to

the Thymus, is ulually divided into two
ftreams or rivulets, And chefe are the reafons,

upon which we conclude, thatthe Nerves

take in fome of the Swzeys Nutritiussout of each

of thefe Glandules mentioned » whofe ufe
feems to be, to feparate the famie from the lefs

’ Alimentary parts of the Chyle. : _

Whatisthe ~ Concerning the Second thing enquired, w7z

PrincipivmDif-What is the Pyes cLpium Difpenfationts y whence

Hujses 3}?{ the Succus Nutritius is immediately immiteed
the Brainand 1Nt0 the Nervs, which convey it to the parts
Spindl Marrow. requiring nourithment » We fay, thac the
Brasn and Spinal Mayrow feem'to bave the beft
title to that office, of all other parts, in refpeét
that all the Nervs defuming their original
from, and having their extrcmitics 'of roots
immediately

£
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immediately faftned unto either the Brain; or
Spinal Marrow, the Nutrittve juice may com-
modioufly and eafily from thence diftill down
upon all parts of the bodys according to their .
particular conditions and neceflities.

Concetning the Third; viz. By what veffels 16,
the (ame Natrative Liguor 15 brought tnto the Whar ae the
brain and Spinal <Marrow > Ve f{ay, By the f;:};‘ﬂi;mﬁ:_
Nerves, and particularly thofe of the fixtb Con- ritive juice
jugaiion 3 Forsthis pair of Nerves,though they I"®? ‘:;if:f”*
appear lefs than all others, at their firt rifing Marrow; viz.
from the Brain 3 do yet hold a commerce wich the Neres,
all other nerves of the whole body, ‘and are T:;:'},P.’hr;};}
immediately derived to more parts,than any the fxth con-
other pair or Conjugation, which is the rea- L”i‘iif"””h‘
{fon why Anatomifts called themsthe wandring
or Difperfed pair.  And the Commerce they
maintain. with {o vaft a multtude of other
nerves, is founded on a threefold relation or
intercourle, viz. Complications Confociation ,
and Znoculation @ all whichare largely defcri-
bed by Fallopius, and after him by our excel-
lent Dr.Gliffor.  Now, if we ferioufly confi- I\ ofrvet. 4-
der the {cope or defign of Nature, inall thofe naom. Heparis,
laborious and curious Connexions of Nerves, P- 43¢
we fhall find none, wherein our reafon may
with fo much fatisfaction acquiefce as in this,
that they conduce to the commodious recep-
tion of the Nutritive juice and tranfportation
of it to-the principle of its Difpenfation, For
it feems, the Nutricive juice 1s hirft imbibed by
the {mall branches of the Nerves of the {ixth
Conjugation 3 and thofe, though very many,

' being
v
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being yet too few for the tran{portation of fo
large a quantity  of that rich Ne@ar, asis re-
quired to the nourifhment of the whole body,
Nature hath conjoyned wirh them a vaft num-
ber of other Nerves, as Auxiliaries in that
great work., Sothaticis not diffentaneous to
reafon, to conceive, that by thefe Nerves and
their Coadjucors , the Succus Nutvitsus is car-
ried to the brain and Spinal Marrow, thence
to be afrerward derived to all pares for their
{uftenance,

Concerning the Fosrth,viz. the <Motion of the
Succus Nutritrus 1n the Nerves 5 though itbea
problem of great obfcurity, yet doth the light,
letinacthe poftern gate of Conje@ure dif-
cover thus much, that itisnot continual ( as
thatof the blood in the Arreries and veins)

valls, and flowbut by intervalssnor violent,buc fflow and gentles

and gentle ; to

the brain, in
fleep, and

frem it to the
members,afer

fleep,

as the defet of any {welling on either fide of
a Nerve bcund about, in a living creature,
doth fufficiently manifeft. Nor is it unrea-
{onable to conceive, that in a (hort time after
cach meal, immediately upon the diftribution
of the Chyle through the Vese Ladee, the
Succus Nutritius is imbibed by the Nerves of
the fixth Conjugation,and by them carried to
the brainand Spinal Marrow. Which per-
haps, is the rcafon, why alwayes, withinan
hour or two after mear, we perceive a certain
dulnefs in our heads, together with an indi(-"
pofition to motion, and a propentity to fleep,
according to that proverb, ¥When'the belly is
full, the bones would be at reft : and foon af-
ter,
.
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ter, all thofe vanifh again, and we perceive
our felves more light, {trong, and adtive than
before our refeétion 3 becaafe chen the nou-
rithment begins to be diffuled from the prin-
cipleof Di!pcn{miﬂn, outwards into the limbs
and other parts of the body. And with this
opinion agrees that obfervation of Bariholtnus
thar the Lymphcdu&r; arc morc pl&l‘l.l}? dil-
cernable about five or fix hoursafter meat,
than at other timessas being at ehat time more
filled with the {uperfluities of the Succus Nu-
trerius.  Nor 1s 1t improbable , that the Brain
and Spinal Marrow arc chiefly nourifhed in
leep, and that then the Nutritive Liquor is
ufually carried to them, relaxing them with
its {weer and mild vapours, and {o both in-
ducing and prolonging flccp. From w hence
pechaps it comes, that after long flecps, we
perceive our brains to be opprefled and be-
clouded with vapours,our {enfes dull, and the
motive-faculty enervated. Befides, in {leep all
motions of humors flowing to the parts by the
Nerves, feem to be fufpended 5 and yet the
Circula‘ion of the blood is certainly ac that
time more frec and quick, than walle we
wake : So that It cannot be thought the caule
of that ceffation,but the Nerves onely, which
intermic cheir office of ditributing the Succus
Nutritius, during {lcep. And all this will
appear morc reafonable, if we rcfle& upon
the flux of humors in the Nerves immediate-

]y after fleep. For, then the Brain and Spinal

Marrow re-contract chemfelves, and become
Aa more
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| moretenfesfo that the Natystive liquor is from
thence tranfmitted, partly to the members to
be nourifhed, and partly to the Glanduless as
well fuchasferve for the excretion of its ab-
folute Excrement,  as thofe thar ferve for the
reduétion of its relative, wiz. irs acrimonious
parts, that are returned irito’ the blood, for
the reafon farmcrl}r mentioned.

18. And concerning the Lafl, viz, the Caufes of
:74“1”[1; this Motion of the Suecus Nutritiusy we maf{lbe
Motion, viz. allowed to concerve(ae leaft, untill Time fhall
e oacats St difpelled that Obfcurity, which yet fur-
phregme, of the tounds this abftrufe Theoreme, and the in-
Braimyand of - duftry of lome more dextrous Anatomift picr-
;f"'-jfﬂ*:";;:"l‘:_f’sl ced deeper into the myftery of the Nerves; a

" fubje@ not much leffe infcrutable, than the

Nature of the Soul it {elt,which ufeth them as

her principal inftruments ; we hope, we may
have the liberty ro conceive ) that the Suceas
Nautyitsus is not imported to the brain and Spi-
nal Marrow, nor exported from thence to the
members, by any Attragion fimilary or E-
eétive, againft which we haye formerly al-
leadged convincing arguments, unheceflary to
be here repeated:bur, as the blood, and indeed
all other humors of the body are moved, by
meer Impulfiony ot Protrufion, the immediate
Caufeof all motions in Nawre.  And the’A-
gents,in this cafe impelling, we conceive to be
the ‘motions of the Dis bragme, ofthe Brain,
and of the Nerves themfelves.

For fince the Depregion of the Diaphragme; is
gencrally admitred to- conduce to-the diftris

bution

&
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bution of the Chyle out of the flomach, guts,
Vene Ladee, common Recepracle, and Dulus
Chyleferi, fucceflively into the fubclavian Vein ¢
by alternately comprefling all thofe parts, and
fo compelling the Liquor contained in them,
toflow upward 5 and indeed to all other Na-
tural motions © why may not the famebe
thought fufficient alfo to the Expulfion of the
Nutricive juice; both out of the Praparing
Glandules, into the Nerves of the Sixth con-
jugation and their Auxiliaries, and out of
them inte the brain and Spinal Marrows their
pofition being fuch, as renders them noleflc

fubject to compreffion, by the defcending Dia™

phragme, than the Venz Lattex,common Re-
cepracle,and other Chyliferous parts are 2
If this feem difficult, we may have recourfe
to the reafon of the afcention of a liquer from
the bottome through all parts of a fponge,
cloath,or-other filamentous fubftance(as is ex-
perimented in the percolation of Agua Calcis,
made by a long piece -of woollen cloath,
whofe one end is dipt in the water, and the
other hung over the brim of the veflel contain-
ing it) which we have profefledly explained in
the 356 pageof our Phyfiology : and feems to be
the fame with 'the reafon of the afcention of
the nutritive juice of all plants from the roots
to the top of the branches,
And as for the Mation of the Brarn 5 though
it may feem tobe no qthi:r, but what is im-
prefled vpon the bmm,_h}r the Vul{ationof
the Arteries ( afcending fromthe Plexus Arte-
Aa 2 viofus

179
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véofus mivabalis chiefly to the Dara Mater ; and
copioufly diffeminating themfelves upon it);
yet, finceitiscredible, thac the Pul{ation of
the arteries doth promote the flux of the li-
quor in the Nerves, in other pares, efpecially
fuchy where Nerves are either contiguous, or
neer enough to Arteries, to participate of their
impulfc:why may not the motion of the Brain
alfo,to which the Nerves are continued, ferve
to ex-prefs the liquor out of them, roward the
parts wherein they are terminated» Befides, it
1s moft cerrain that immediately after fleep,
the whole Brain, together with the conjoyned

“het-work of its Nerves, becomes more tenfe
and firme,than in flecp, which feems to render
it moift and lax:and fince that Tenfion cannot
butin a manner ex-prefs, or {queez forth, the
liquor contained in the original of the Nerves,
it 1s rcafonable to conceive, that the motion of
the Swecus Nutratius from the brain tothe
parts, s tobe imputed thereunco; efpecially it
being by us obferved, that the diffulion of the
nourifhment is chiefly foon after we awake
and rife from fleep.

And laftly, as for the Motion of the Nerves
themfelves 3 nothing is more manifeft, than
that,while the Nerves and Mufclesare diften-
ded in Voluntary motion, the juice contained
in the Nerves muft be impelled or ex-prefled
to the parts,into which they are inferted 3 the
extenfron of any nervousbody, neceffitating
the Hux of any liquor contained betwixt its
filaments,from one extream to the other.

But,
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But, thiswe deliver, not as doérine, but
meer Conjeffure. Nor f{hould we have ad-
ventur’ d todeliver it, but that we hope, that
as the fingular obfcurity of the Argument
may incite fome other more ‘able brain to la-
bour in the fame {crutiny; {o it may excufe us,
if we have not been fohappy, asto lightupon
theknowledge of the truc Caufes, we fought
after 5 there being among Candid Spirits, not
only pardon, but even commendation, due to
ingenious Errors sefpecially in things of Diffi-
culty , and where the difcovery of Truth is to
be hoped rather from Time and multiplied
Obfervations, than from the fingle felicity of

VVitt.
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OF VOLUNTARY MOTION,

Exercitation the Eleventh.

r——

Of Poluntary Motion, or the Ufe of the
.;Wﬂfﬂffs-

‘Rom oxe Ufe of the Nerves,viz.the colivey-
ing of the nourifhment to all parts requi-
ring it ; we now transfer our contemplation
to the ather, viz. the tranfmiffion of the Antmal
Sparéts from the Brairi ( the principal thronc of
the Soul, where fhe judgeth of rImeDQd or e-
vill of objeés ; and from whence fhe difpen-
feth her commands)ta the Muftles, the imme-
diate and proper inftruments of Motion Vo-
Iunrary:and here,for the more per{picuity,we -
{hall take the liberty of permitting our Curi-
ofity to exfpatiate it felf a while in that de-
lightfull and ample field, the admirable Art
of Nature thewn in the Straéture of thofe or-
gans,in their Parsety, and in the Reafor of their

Motions.
The things required to Voluntary Motion,
are ( 1) the obfef communicated by the fenfe
(o
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to the judicatory Faculey, or Soul-; (2) the
Soul pereeiving that objeét , judging it to be
good or evill, and accordingly purfuing,or a-
voiding it 3 (3) the fusbrumentum Measatum,
by which the Soul imprefleth a motive-Facul-
ty upon the Mulcles, and immediately adteth,
toward the atrainment of her end; ancr(q.) the
InfErumentum Immediatum, by which imme-
diately the motion intended is executedor
cffeGed.

Concerning the Exciting Caufe, or obje&t 5
and the primary Agent; there is, nor canbe no
difpute:it being moft evident, that the Soul is
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3.
That che 4-
nimal Spirits
are the Medi-

the principle of Motion, and that it is excited ¢ _1nftru-

thereunto by the good or evill appearing in
the obje&. But,concerning the Jnstramenium
Mediatum, or that by which the Soul deth
caufe the Mufcles to move either the whole
body, or {ome member of it, inorderto her
embracing,or avoiding the obje&;many, efpe-
cially of late yeers, have feemed very much te
doubr. To {atisfie them, therefore, in this
particular ; we ( wich all the Ancients ) con-
ceive, that the dnimal Spivits {ent from the
brain,by the Nerves,into the Mulcles, are the
Immediate infirnment of the Soul, whereby
fhe doch imprefs an adtuall motion upon the
Mufcles = and to evince the probability of this
opinton,we offer thefe few, yet ( in our judg-
ment)weighty Reafons.

{IBVn%untar Motion being nothing, but
the willing t:anﬁation of the body of an Ani-
mal,or fome part of it,outof one place;into a-
nother 3

ments, by
which theSoul

moves the
Mufcles 5 ar-
gued from

L
the Mutation
of Figure both
in the Maicle
and Member
moved :




§e
che Quickneft
ot voluntary
motion,

Of the Voluntary Motion, or

nother ; it is neceflary, the member moved

fhould meafure the determinate fpace berwixt

the Terminus 8 quo, and the termsnus ad quem 3
and confequently, that the proportion of the

member moved, be anfwerable to the propor-

tion of that intermediate {pace: now from that
neceflary proportion, there arifeth a change of
Frgure,as well in the member moved,as in the

Mulcle moving (as we thall ere long demon-

ftrate by Principles Mathemaiical, in explanati-

on and confirmation of the do&rine of our Ma-

fter Galen, in 1. de motu Muftulor, cap, 8.) burt

that Mutation of Figure in the exrernal in-

ftrument, cannort arile immediately from the

Soul it felf:which being l.rnxnmfriai{, can of
her {clf produce no fuch effeét:and thereforetie

muft arifc from {omething more proportio-

nate to the immediate energy of the Soul,than

either the grofsnefs of the member,or mufcles

ordained to move it, will admirt them to be 1

which Something can be no other, than the

Animal Spirits,whofe fubtility makes them to

approach necrer to the naturé of the Soul,and

whofe fudden influx through the Nerves,
into the body of the Mufcle, caufech a fvel-

ling or diftenrion, and {o a contradion there-

of, and confequently a change of Figure in the

member, .

(2) Since every Inftrument ought to be ac-
commodate,as well to the nature of the Agent
which is to ufe it, as to the effe(t to be produ-
ced by the ufe of it and that Voluntary Moti-
on is performed as it were in an inftant and

by




the ¥fe of the CMufeles,

137

by a moft fwift and fpcedy Impulfe from the

foul s it followeth, thacbetwixt che incorpo-
real Agent, the foul ; and thole corporeal in=
{truments, the Mufcles, there muftbe fome In-
termediate inftrument , f{uch as is capablg of
being {o tran{mitted from the Brain , into the
Mufcles, with the greateft velocity imagina-
bley and of fetting them inftantly a-work, ac-
cording to the determinationand dirc&ion of
the foul. Now, no partof an Animal can be
thoushe capable of fuch eafie and expedite
ﬁfwﬂ:?:’rj, but the fprrits , which flow through
the body in lefs than the twinckling of an eye:
and therefore, we conclude, that They are the
Immediate inftrument of the foul,in voluntary
motion 3 according to the affertion of Galen (1n
4. de locis affeftcap. 6, ) inthefe wordsy Effin
cerebrs ventriculsS pﬁrims, Anime primumir. ﬁmr-
mentum o quo & [enfum 3 motum per univer(as
corporis partes Antma tranfmittit, &'c.
(3) As the Power or Faculty of Sceing doth
not refide in the Eye, nor that of Hearing, in
the Eare , &cjburtisimparred to the organs

of fight,

5.

the conqueft

of the :&jug

Mulcle, over

and hearing, from the foul,by the me- its Antago-

diatton of Nervs and Spirits: {o likewife is nog ™t

the Viriue Motive inhzrentin the Mufcles,but
communicated to them upon occafion, from
the fame foul , and {eems to confift wholly in
the quick afflux of fpirits , 'asthatby which
alone they are moved. Which Galez alfo doth
not obfcurely intimate (#z 1. de mot. Mufculor.
cap. 8.) where he faithe £qutpallens mufeculorum
motus fit y quando neuter tonum Angmalem habet

Bb auxtliarems
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8.

the privation

Of&oluntary Motion, or

auxtliavem s non-equipollens veroy cum alter folus
dominaturs quare neceffum e ft, ut wincat contradlio
1 flius mufeulsy, qui ab Animals Facolrare adjuva-
tur.. For, whar can be underftood by this To-
nus. Animalis, or Facultas Animalss , unlefs it be
the diftenfion of the conquering muicleby A-
nimal {pirits , {ent from the brain;at the plea-
{ure of the Soul »

(4) Whar'sithe reafon, that 2 mufcle is ne-
ver moved , but it becomesmore bard and
fwelling in the middle, than before (as is mofk
cvident in both the Maffeter and Temporal
Mulcles, when we chew our meat ) unlefs be-
caufeitisthenfilled and diftended with agrea-
ter gale of fpiris, iffued out of the ftore-houfe
of thie Brain ? For, it feems more reafonable,
that this {welling in the body of the Mufcle is
the Caufe of its Contraion 5 than, onthe
contrary , thatthe Contra&ion fhould be the
caufe of the Swelling , as thofe contend who
would have the motion to be performed with-
out the afHux of fpirits, - _

(5) ltaNervebecutafunder, the Mufcle
intowhich it was inferted , doth for everbe-

of metion ina come uncapable of motiony and this,certainly,
Mulcle, whole for no other reafon s but becaufe the inter-

Nerve is cut
off,

courfe of thefpirits betwixt the brain and that
particular Mufcle is wholly déftroyed. - So
that'we may well cenclude;that the Soul.can-
not caufc voluntary motion, but by the diftri-
bution of Animal {pirits, through the Nervs,
anto the Mufcles. | .
The necefliry of Animal {pirits; as the Im-
media




the Efe of the Mufcles.

medlatc Infirument of the foul , thus appear-
ing 5 weare next to {peculare the Conditions
requifire in the Immediate Inftrument of the
Motion it felf : thatfowe may cometoaclcar
underftanding both of the ftruture and diver-
fity of the Mufcles, and av length nfn e rcafon
of their moving the members , Ltlung at
which our Scrunni,r 15 Chltﬂ:{ levelled,
As for the requifite Conditions 5 therefore, of
this laft Infitrument, we obferve,
( 1) Thatin an organ of voluntary Motion

189

0.
vvhya Mufcle

s n:-qmrcd fuch a.Conftiturion, as may render is compofed

it fic roreceive the Animal fplrlts, atthe plea-
fure and commandofthe foul. Which makes
it manifeft, that ahard, inflexible,and bony
{ubftance is moft incompetent to an inftrument
of motion s for which reafon, perhaps, Galen
adventured to affirme , thatany part made
hard and ftiffe by a thick Cicatrice , becomes
unfit for motion : and that it muft be fuch a
part, as being foft, rare, fpongy,and flexible,
and diftinguithed wich multitudes of Fil IErS,
may moft eafily and readily admicthe Gale of
{pirits flowing into its fubftance , ‘and be by
them filled or diffended. Which i 15 the reafon,
why the fubftance of the Mulcles isfor the
moft part Flefby 5 than which no part, ismore
{oft,rare, ﬂr::mb]r: and diftendible : “as Galen
hath obferved (in 1. de ufu part.cap.13.)

(2) Left the fpirits might flow into this

tor the molt
parc ot Flefle,
10,

flefh, indeterminately or at randome and fcat- ofa Nere

tr:nngl} sthere ought to be fuch peculiar vef-
fells or Conduits, which being continued from
Bb 2 the
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Of Voluntary Motion, oy

the brain or {pinal marrow, quite home to the
Fle(h;into which they areinferted, may both
carry the {pirits thither , and preferve them
from ftraying or difperfing by the way 3 and
by which the Soul,orRegulating Faculty,prin-
cipally refiding in thebrain,the originalof the
Nervs; may rule the members, asa Coach-
man rules his horfes by the veins of hisbridles;
that we may ufe the fame comparifon with
Galeny (1. de mot. mufculor. cap, 1.,). Now, the
Neris being the only parts ﬂfpl:hf.' whole body
thus'qnaiifgxtd > Nature moft wifely inferted
onc, or more of them, into each Mufcle. So
that from this conftitution of the Nervs, it ap-
pears,that they make the fecond Effential part
of a Mufcle, Nay,according to firi& truch,
we may adventure to f{ay , ‘that the Flefh and
Nerveare the principal ingredients required
to compleac the effence of a Mufcle : becaufe
there are fome Mufcles(v7z. thofe of the Tem-
ples, of thie Forehead, of the Eyes,of the Blad«
der, of the Fundament, &c.ain whofe bodies
are neither Tendons, nor Ligaments to be
found, but only Nervs,and Fleth diftinguifhed
with various Fibres. :

(3) Becaufeinfome Members,by reafon of
their Gravity , there is a greater refiftence to
motion, than the Mufculous Flefh (in refpeét
of its foftnefs and tendernefs ) isable to over-
come 3 therefore ought there to be an addition
of fome ftronger and tougher fubftance, which
being connected or united to the Flethof the
Mulcle, may both corroborate the fame, and

firmly




the Ufe of the Mufcles,

firmly conjoyn it to the bones, foas to enable
it to move the ponderous member 5 to whofe
bones it is fafined. Now, this Nature fore-
faw , when {he furnifhed fome Mufcles with
Ligaments, efpecially fuch as were ordained to
bear great firefs, in moving the greater and
more weighty members. VVhich Galen moft
clegantly exprefieth thus ; %t enim offa, que
dearticulantur o exalle imul ligarentur ac contsne-
yentursrie facile in motsbus Vebementioribus 4 [efe
abrumperentsur > Ligamentum, quoad maxime po-
tuit, durum, atque ab injuriis vemotiffimum efficere
oportutt : ut autem offibus 4 HMufculis trafiss
prompte obfequeretur, molle yur[us effe oportuit, ate
que obsd 1pfum imbecillum, Atqui, forte quidem
gmbecillo, ac durum molls eft contrarium, Quenam
sgitur fuerit in his Nature folertia, que corpus sn-
Vepit, quod commaditatem utramgue habevet,idem-
que ab tnjuriis satum effeis ex ip[a Auatome difcas,
licet, 8¢, 12.deufu part. cap, 3.

) Befides the connexiomef the Mufcu-
lous Flefh to the bone; by the mediation ofa
Ligament , there muft be alfo fnmcthing to
render it prompt , eafy and agilein its motion,
{o as to an{wer the celerity of the influx of the
Spirits, and to fulfill the command of the Soul,
asit werein aninftant. VWhich Narure re-
fleGting upon, f{uperadded alfo a Tendon, or
Chord, which in refpeét both of its {ubtility,
and of its tough and f{trong Contexture, or
{fubftance , and alfo of its connexion to the
joynt, doth make the motion more facile and

quick, than otherwife it could poffibly be
as

191

12,

Of a Tendon:
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asfappears in the Mulcles of the Hands and
Feer, &c.

(5) That thefe parts-named, viz. the

I3. Flefh, Nerve, Ligament and Tendon , might

ﬂi!fl:tﬁf];"g;:?r not be endangered by lying uncovered or con-

fufed ; therefore hath Nature cloached the

whole Mufcle with a-proper Membrane or Coat:

which hach thefe twofurther WHes, thatic

caufeth the Mulcles that are contiguous, to

flipup and down eafily and without enterfea-

ring cach other , and preferves the fpirits im-

mitted into the body of the mufcle moved,

frompaffing quite through,or difperfing thems

L felves, which they arcapttodo, both inre-
& {pect of their fubtility, and of the force of their
i impulfe.

! ( 6) Andlaftly, fince this organ of volun-
i 4 A : At e

i and of drieries tary Motion is to be continually fuppliec with

aad veimes.  fife, as being pars corporés vivens 3 therefore isit

provided ot Arteries and veins : thofe to bring
inthe vital bleod, by whofe irradiation all
parts of the mufcle are made participant of lifes
and thefe,to return the blood to the Heart,
therein to receive a new impreffion of life.

5. Now, feeing thatin the whole body of an
Thata Mulele Animal , chercis no other part thac hath any
is che Imme-  the leaft'ticle to this Defcription 3 it is unde-

fate Organ of ., . :
Motion Vo. niable , that a Mufcle isthe adequate or pro-
luncary, er and immediate inftrument of Motion vo-
ru[1rary : and may conveniently be defined to
be, A part of an Animal, endowed with life, com-
pofedof a Neyve and Flefh 5 andfrequently alfo of
a Ligament and Tendon comvered with amembrane,
and
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tbe kfe of the Mufcles,

and [o framed vo be the proxime organ of Voluntary
Motron, And thus much of the Strafure of the
Mufcles.

As for the next Confiderable, the Differences
of the Mufcles 3 they are many , as being de-
{umed from their {ubftance, quantity, figure,

fituation, original,infertion, Fibres,parts, Ufe

and Action,
In refpeét of their Swbflance , fome Mufcles

193

16,

are moftly compofed of Flefb, as the S phinflers, Differences of
and the Mufcles of the Tomgue : others are Mulcles, in

relped of their

moﬁlg Nervous and Membrawous, as the Faftia gbRance,

lata abducing the leg, &,

In refpeét of Quantsty, which comprehends Quantiey P

the 3 dimenfions of Longitude , Latitude, and
Profundity, Some are Long , as the Mufculus
reflus of the Abdomen , the Thylers Mulcle in
the thigh : and others [bort, as the Adufcali Py-
ramidales in the bottom of the Abdomen. Some
are Broad , asthe Oblique and Tranfverfe Muf-
cles of the Abdomen , the Latifinius dovfi, bra-
chium deprimens, &c: others Narrow , asthe
Mulcles of the Fingers and Toes, &c. Some
Thick, as the two Vafti, or Huge Mufcles.in the
thigh : others 7hin and ﬂcngcr, as the Mufcu-
Ius Gracilis bending the leg, &c.

In refpect of Frgure, lome are Triangular, Figure;

fome Square, {ome Pentagonal, {fome Pyramidal,
fome Rownd, fome Oblong 5 and others of ather
ibapes 3 as the Mulcles Delrosdes, Rlomboides,
Scalenus, Trapeziuss &c.

In relation to their Sstuation, fome are R:'fqbr, Situdrion s

fome Oblique fome Tranfverfe (undesflandiic in
refpe&,
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refpeét of their Fibres ) fome Afove, fome Be-
low; fome on the right fide; fome on the left,
fome before, and fome behind. Where we may
note in the general, that oblique mufcles ferve
to oblique motions, Right to exa& Flexion, or
Extenfion; and fuch as are feated within, con-
duce ro Flexion; and fuch asare pofited with-
out, to Exrenfion. ,

In refpe of their Originaly fome arife from
Bones, and that either from the Heads of thems
as moft of thegreater Mulfcles s or a little be-
low, or from the Glene, fome ffnus or {mall hol-
lownefs in the bone : fome only from oze fin-
gle bone, fome from two or three : fome from
Cartslages or Griftles, as the Muicles proper to
the Larynx: {ome from the Membrane ::nfErDu-
ding the Tendons, as the Mufculi vermiculaes s
and othersfrom other parts, as the Sphinters of
the Bladder, and Fundament,

Their Infertion confidered ; fome are infer-
ted into Bexes,fome into Cartrlages, as the Muf-
clesof the Eye-lids,and of the Larynx 3 others
intoa Mrmé?mn: s asthe Mufcles moving the
Eyes 5 others into the skis, as thofe of the Lips 2
fome arifing from divers pares, are inferted
only into one s and on the con trary, fome ari-
fing only from one part, are terminated in
many.

In refpe& of their Parts ( by which we muft
now underi{tand not only fuch ; whereunto as
chief ones cvery Mufcle is divided , ‘bu thofe
alfo upon which itis featedsthiere are various
differences. The parts into which each Mufcle

18
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is commonly divided , are the Head, or Begin-
ning ; the Belly, or Middlcs and the T4/ , or
Tendon., Moft Mulcles have but one Heads
yet fome have two, others three : whence they
arc called Brcipites, and Tricipires. Moft have
but one Belly, yet fome "are double-bellied, as
the Mulfcle (ﬁutting the lower jaw , of the Bone
Hyoi's, whence they are named Digaftrici. The

Tendons of fome are broad and membranous 3
of others , round 3 of others, fhort 5 of others,
long 5 ef fome, perforateds of others, intire:
of fome, fingle 3 of others, multiplicd. Some-
times you {hall find many Mulcles ending in
onec and the {ame Tendons as,in the Ltg, the
Gemelli or Twin-Mulcles , and the Solarss, are
united into one Chord, Laftly, from the
parts upon which they are feated, they fome-
times borrow theirnames; as the Crotaphiie,
or Femple-Mufcles 5 the Rachite, or Spinais of
the back ; the Hiaci, &c. ;

According tothe variety of their particular and Adions,
Aitons , the Mulzles admit of a triple Differ-
ence, VVhereof the Foft 1s, that {fomeare
Congeneresy or Confederates 5 which both con-
{pire to one and the {ame motion; as when two
are Flexors, two Extenfors ;one poffeffing the
right, theother the left fide of the member:
and others Astagonifts ;- which have motions

contrary to thofe of others; there being fcarce

any one Mulcle, which hath not its Contrary,

or Opponent 3 as to every Flexor is oppofed
a Tenfor 3 to every Elevator;a Depeeflor 5 to
every Adduéor, an Abduftor 5 excepting only

Cc the

e e e
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the t wo Sphin&ers, and the Cremaftcrs. The
Coinf "'*cEw.z'w are generally equal in magnitude,
ni m‘l ver, and fire figth: the Antagon ifts wot, but
different,accordine E(}tubﬂ.-’h!”ht-&l the part to
Ewmau:d , and the vehemé nee of the moston.
I'hus, the Mulcles bowing Head,are only
Two 3 while there are lw{lw to life it ups
and thofe thar thut the lower jaw-bone with
the uppersare many , but thofe that open it,
arc only two 5 for the weight of heavy bodics
doth facilitate their falli downe, The Se-
condis 5 -thatfome Mufcles'move only Them- .
{clves,as the two Sphinéters ¢ others fomewhas
clie befides themfelves. And the Laff relpelt=
cth the peculiar motions of particular Mul-
cles 3 whence fomé are called Benders, {fome
E xtenfors y fome Elevators , others Depreffors
fome ddduflors, others Abduflors 3 {ome Rotiw
tors, fome Crs r,;r:r-m fors, fome AMafferers or Ea-
ters,fome Cremalters or Hangers,fome Sphintlers
or Conftrictors, &c. And thus much concer-
ning the feveral Differences of the Mufcles.
AT Asto the Reafon and Manner ef their Moti-
fonof the mo- cn(an Aroument,as fingularly delightfull, fo
tionofthe . {j wularly difficalt ) forafmuch as the Loco-
f:i“:lhlﬁt,’l motion of the whole body, orany one member
planed, with- of it being confidered per [o, l'!]CLI]} as Motion,
out having o ek ont If'ﬁ{ﬂll‘lg upon the end of iv, iEcma
reCoulic Lo
Matbemarical. 10 BEéah Efﬁﬂpunl}: Marhematicall;  as well
pnciples, i"L-.&'l,]‘%. itisa Cmnmmiura{mn ufl‘hr; lcﬂﬂth
of theTpace betwixt the Terminus & quos & ad
qiEm 51 as becaufe it ‘is a refiftence and over-
powering, of Giewrty: therefore fhallwe lay
: : down




the #fe bfthe Mufcles.
E:IIJ"u.n f-..-ﬂ“l. 1'i. w M, H! p;;.;fﬂ! J'-'r";f' E"I.'{Jrn""’-' \'}F
pIJ.M concert ~-mnc1.'1 the f*}m“c,fl tion of it,{uch
as without which ouf @il umh;mn ilito fhena.
ture of Voluntary Motion vvould be oblcure
and unfatisfactory.

Fusdarments Geemetical - '3
p'.;."l'.'.'l'.-'.' (o=
P? ;'jh'-ll {.l'. '[. ”T!‘;] I oL Nc=
. cellary
What are equal to the{ame, arc equal alfo poreance to-

among lll"t..i"i]itut“' . '-.;"‘ > contra. 'I';I' [11511 € un-
T .III-IH.E':

thereot,
ff'r.,t*';f.'aff 2.
All right lines drawn from the Center to
the Circumfercce, are cqual.

Propofitions 3.
T wo right lines whatfoever,mutually cut-
tm{' L":J.Li Utl ICT, ILJ,LL at the Tertex, ﬂl:“!fﬁ c-
{31111 among th emfelves,

Fruﬂr-e 1082y 4.4
The {quares o {{111.;1!ii!‘}L“:LITEF{‘!LEEﬂ.

Prr;; (ition.
A right litrey talling upon two rlf‘ht {' *
xquidiftant, or p Jr&hcls}makt‘:*} cqn:ﬂ An 1ele

Preo p -Erﬂé
In Trmnglcs, where the Ano lcs are equal,

the fides alfo are cqual and Plvl'ur“ﬂndl

Ce2 ' 2 n
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propafition, 7.

In a Triangle,where any one Angle is grea-
tersthere the {ide {ubtending that Angle, is al-
{o greater,
ropofition, 8.

Inevery Paraﬁel{:)gram, the Complements
of thofe Parallelograms, that are about the
Diameter,are equal among themfelves,

De mﬂﬁﬂrmim.

5 i h AR, Suppofe ABCD
: - the Parallelogram 5
GLNE -~ . F | 4D, the Diameter
N or Dimetientsand the
{upplements H B,and
| HC. We fay, the
N.| - fupplement HB. is
~p ' equal to the Supple-
| ment H C, becaufe
ik ** the Parallelogram
hath for its Diameter 4 D : and therefore the
Triangle A B D. is equal to the Triangle A.
C D. Again,becanfe 4 E G H. hathirs %iamc:-
ter A4 H. therefore the Triangle 46 H. ise-
qual rothe Triangle 4 £ H, ~ By the fame it
1s demonftrated, that the Triangle H FD.is e-
qualto the Triangle H1D. Now, fincethe
Trangle 4G H.1s equalto /D3 and EHG,
cqual to F D /: itfollowes, that the {fupple-
ment H B. 1s equal to HC, Which wasto be
demonftrated,

—at
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the Hfe of the Mufcles.

propofition, 9.

Ifa fireight Line be divided into partse-
qualand unequal; the Parallelogram,thar is
contained in the unequal fegments of the
whole Line given,together with the fquare of
that which isbetween the fegments, will be
{i‘qual to the fquare defcribed by the half

ine,

Demonflration,

— —_ —— e ———

Let the right line be 4 B, divided into e2
qual parts,at the tPUth C;and into unequal, at
the point E, Let trom the point 4, to the pro<
portion of the equal fegment, be made a
{quare 4 C G H 3 and from the point E, on the
unequal {egment, be drawn a parallel line
EF 3 and from the point 4, the Diameter or
Dimetient 4 H 3 and a parallelogram £ F 3D,
We fay, the Parallelogram E D, with the
fquare F H, is equal to the fquare 4 H:which
is proved from the Antecedents,

propofition, 10,
To make a Square equal to aParallelogram
given. Let




e
3

e ey

.
i s S
e

Of Voluutary Motionyor
Let the Parallelogrambe 4 B € D, To which
to find a {quare equal, draw a linc from € to
E, to the proportionot G D 5 and divide 4 E
fitto equal parts into the point F. from whence
makea circle 4 G Esand continue thie line @ D
tothe point H,  We fay,the Line € H. is the
rooté of the fquare 7 K.CH, which is in e-
qual proportion to theParallelogram 4 BCD.

Deni Wiﬂ ralion.

P -

I Becaufe the
: Line 4 £is di-
vided into e-
qual parts at
-~ the pointF.and
i into unequal
parts, , at the
point Csandthe
Parallelogtam
e cnntaim,? in

- .« the  unequal

{eoments, together with the [quare E€; is e-
qual to the {quare F H., or F E. the equal feg-
ment,according to the ninth propofition pre-
cedent : 1t followes, that the Parallelogram
A BC D.1sequal to the{quare 7 K HE, ac-
CDI‘LHI‘-IE to the 47, propofition, 1,116, of Euclit!,
Which was intended. '

Finda-




ihe Hj? of the ﬁﬁsfﬁfﬂ.
Fundaments Architedonicalsout of
Fitvuvesss lib. 1 cs.tap.S..

I g.
Principles’ 4ra
shitellonical, of

i A the fame Con-
‘pi'ﬂ}?{?]'.[fi'ﬂ.?h CerRmef;,

1.1n the Center all Gravity ceafeth 5 fo
that therein nothing is either Heavy or Light,

2, The power of all Motion is varied, accor-
ding to the ration of the Center to the Cir-
cumicrence.

3. By how much the more remote or clon-
ged from the Center,any thing is3 by {o much
the {wifter is it moved.

4. By how much greater the Circumfe-
rence of the Circle, fo much greater the
Diameter, and fo much fwifrer the Motion.

Dfmﬁﬁﬁm.t!c}r;.
: Let the
_ Centerbe E.
D from which

VPO Bl o unider the
St L1 i . Diameter E
/ N [ ) Foilet the
weight be
placed at F,
We fay, this
weight at F.
Sl Dol i b e doth not reft
v P el there, but

g moveth to.its

: Center, to-

wards ¢. Again, if the {fame weight be elon-
ged, orremoved tu 4 3 then by reafonof its
greatesr

'F"-H-"'L'—-"-l—-.-n.h-ﬂfr P e e




Of Voluntary Motion, oy

greater diftance from E, and of the greater

Circles it will be moved towards its Centre C,
wich the greater velocity accordingly.

5. Bodies equal, and under the fame Dia-
meters equally ditant from the Center 5 do
cutta perpendicular Line at right Angles.

Demonftration, _

In the former Scheme, let one body be at 5,
and another at 4. upon the Diameter of the
Circle,whofe Center is E.and neither of them
{hall move;becaufe their Gravity is equall, in
that proportion of the Diameter, and fo ha-

- ften to the Center €, with equal {wiftnef(s 3

but,becaunfe they make equal Angles with the
perpendicular D E,

6.1f to onc of two.equal bodies, placed un-
der the fame Diameter, and equally diftant
from the Center, any weight be fuperadded 3
that, whofe weight 1s increafed, {hall move
more ﬁrunﬁly, and make an acute Angle with
the perpendicular, or wholly obtain the place
of the (E,fntf:r;as in the laft Scheme,the we ight
< 1s encreafled tothe magnitude G3and there-
fore it muit move the more ftrongly 5 as is evi-
dently concluded:

And let thefe {uffice for the Fundamentals,

To come to their Concernmment in the Motion
of the Mufcles, we obferve, that every Mulcle
hath a twofold Motion, wiz. one Nuatural;
wherein the Fibers of the mufcle fpontancoufly
recontract themfelves ,  after they have been

cxten-
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extended, or reftore themfelves to their native 20,
tenour 3 by Philofopher named, the motion of That every
Refterution, common to all Tenfile bodies < and T:Jﬂg':
this is alwayes from the end , towards the be- n-mmn,v;;,
ginning oft{m Mufcle, according to the pofiti- ,:';*""I“’““"*"
on of its Fibers : another, 4nrmaly wherein the
fame Fibers arc further Contra&ed, by the for-
cible and copious iaflux of Animal {pirits, at
the command of the foul ; in orderto the per-
formance of fome a&ion intended.
That the Natural Contra&ion of a Mufcle, 21.

is not fufficient to voluntary Motion , though tﬂ“‘t‘ the Na-
we allow every mufcle to Ee made upon the ;i-l:ia';:faﬂﬂ_nm
ftrecch, 7.e. in an extended pofition ismanifeft the caule of
from hence , thac betwixe each Mufcle and its M:::f,"n'_"';fm
Antagomift, thereisan equal power of patu- only the
rally-moving themfelves toward their origi- <"
nals 3 fo thac betwixt two Conrrary forces,
the one drawing one way , the other the clean
contrary , the member muft be held immove-
able ; as appears in the §th. propofit. Archetecio-
nical. Neceffary it is, therefore, to voluntary
Motion,thar one Mulcle over-power the other,
not by reafon of its ['Pentanmus or Nartural
Contra&ion , butofitsimprefled or Animals
which depends upon the (upply of {pirits tran{-
mitted from the brain, by the Nerves into the
Fibers of the adting mufcle, and {o-diftending
them, as to caufe the whole Mufcleto fhorten
or contra& it felf. And,thac the power of An-
tagonifts is, as we affirme, naturally equal;
may be concluded from hence, thar if one
Mufcle be cuc off, irs Antagonift inftantly

Dd drawes
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351 O Valantary Aotien,or
uthhn=*W9:uaﬁﬂﬂ' to its fide ;, which before
was Held in'the middle; ‘and as it Wwercequili-
Lr*lrcd betwixt them.

a2, Secondly, we obferve § that invall Motion
That in Moti thereare hm Terms' tobe {IL]{'H}W -:.*dm:d the
< b fm_ah Hritfmn”ﬂfprﬁ o the: Fundament, in
Fixr, the which the ' mfelE is fried or fakned Jbécaufe
"”l'ﬂ"l; inmtmn 18 faper aliqao’ Qiefcente: the othen
which is fome. 1S 11 parte Mobtli 5 of ‘infertion of the mufcle,
times more,  from _whence the Mufcle, by mntraé’tmn,
:;:ﬂﬁﬁi” hqnfatncnwnﬂxrtnﬁaniulfH:andﬂusu
the former; - fometimes lefs ', fometimes mofe remorefrom
wecarding v tlic Cetiter, of pmnt of reft'; ‘accerding o the
Broacty or X Yol orgreatér refiftence of {Jmu:y inthe mem-
Gravity in hLItDtﬂ.ﬂ]DkLc! and according to the lefs or
'jl”‘;"“l{‘in:c reater vehemence required to the motion.
vehemence of VVhich Natare ( whofe Art is nor more admis
she Motlon. ‘rable in any thing, than ‘in lier propertioning
the length of the inferrion of each mulcle,from
the Hypomochlion or point of Refty ‘tothe
Gravity of the member to be moved ) refpett-
ms:,nr"e ingenioufly contrived a way tqcoms-
penfate the {lender {hc"lgrh of divers mufcles,
by infcrring chem at grear diftance fromthe
Center of their motion , or that point,about
which the member is to be moved. Fer,fince
( according to the 1. propofit. Architelonical )
there 15 rio motion in the Centery we may cafily
underftand , why in many ‘mufcles, ordained
tor firong motions, the Terminus ffakilis, or ori-
ginal, is more remote from the Terminus Mobs-
ff c:rmﬂ:r:mn than in others framed for meo-
tions lefs ﬁronﬁj viz. that by cvena{mall

force



the ﬂﬁ* ﬂr".th’ ‘Ti’?fﬁ"ff. "

force , the mufcle ( which, f:::mf'l.lfred inits
proper bulk, orinany other pofition, would
be infufhicient ro cthe cffich dc[wrwdj michit
clevare a great weight, aswe {ee in the mag:
cles of the Hand ,  Arme, Thighs, and other
pafts. For this rmluu‘lli:: is 1t, that in {onie
bones we have cerain prﬂvﬂm‘ﬂffs 2 or But-
tings forth in th:: end , called Epiph ﬁr,, and
z!pup.l’_ﬂfs to which a:hr: mUlL]{:a arc tafined.
The truch of all which is evinced by the 2d and
3d propofit. Architettonical.

Thefe things being thus firmly eftablithed, 22,
it dppears an dndeniable truch, thatno moti- No Motion
on can bemade , withoutchanging the Figure :;;]:;“t Fi-

of the mufcle. For, f{ince U"ll{ﬂ Anuls.s {ub- gure,
tend equ.ll {ides,by the 6th Geomet HfufP,ﬂf:ll;u; -
oni T it mllowcsmuﬂ'ml}, that inall motion,
the Figure of the member moved, is changed,

And, becaufe the change of Figure doth de- 24
pend on the chanc_}zc of Angles; therefore muft h[:;";'ﬂ[‘f
we admic a threctold Figure,as there are thred pedive to the
{orts of Angles,viz. (1) a I'I”hr_., 1 which ‘i;’:”“ o
neither of the'twd oppofite miufcles adtech; 3
(z) an obtufe,which being gr:_:mrrlmn a nw‘v
is confequently {ubtended by a grearer fide ;
and (*3 ) au acute, which being tefs r{‘nlm{m :
a lefs ﬁzbrcnd:[‘ﬂ lne. ,

Now , forafmucty as it chie’ aiddle Fioure, a5, :
no nmrm \ cdn be made, becaufe thén both [hL All motion
oppoling Mufclesare equally extended : wc&”ii‘i’{l‘}“
are to demonfirate , howeiess effcéted tn both £xrean ¥i-
the Extreams..  And'this, ce rramly , -Is'done: E‘ €8 3and
| . # QWY 5 der non-
when one of theading Mufcles is fillcd OF di- fraced.

b : Dd 2 ficnded

O
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Of Vulantary Motion, oy
fiended by the Animalinflux, more than ics
Antagonift,whercupon the Figure of the Con-
quering mufcle is changed 5 and the Angle of
Articulation ismade more Acute, or lefs by
that Contraétion ; and that iﬁgmcm,d::traf’c{*d
from theline, is iné)mponiﬂ-n to the fpace
comprehended. For Example.

Demonftration,

B Imagine the
Brachiumyor up-
per halfe of the

_ W Arme, from the

| Lt fhoulder to the

M il = _ elbow,tobe ¢ 4 5

e O and the Cubit,or
S i lower half from
({. : the elbow to the

b 1 o hand, tobe A B:
the Mulclebending the Arme, tobe CF & and

its. Antagonift extending ir, tobe € G : and
the objcf.% tobe apprehended by the hand, D,
Now, we fay , while thofe two oppofite Muf-
clesGF. and CG. are equally contragted, the
Appetite muft fail of being f;tibﬁfd, ¢ e, the
hand cannot be brought to lay hold on the ob-
ject defired sbecanie the Figure or Angle of
Articulation remains invariable, But, that
the hand may be raifed tothe objed&, it is ne-
ccflary ; that Angle fhould be made more
Acute ,. by contraction of the Mufcle € F. in
proportion to the motion of the line 3D : and

becaufe




the Rfe of the Mafcles.
becaufe that Angle is lefs,therefore 1s the line
{ubtending it alfo lefs, or fhorter 5 according
to the sth and éth propofit.Geomerrical . And,
fince the Line E F. isin proportion to-the Linc
D B: it followes that fomuch istobedetrac-
cd from the length of the Mufcle: yer, we are
not tofuppole, that this derradted portion of
the Mulcle is robe whollycaft away yin re-
gard, then it would beuncapable of the like or
any other motion ever after: but,thatbeing
plumpt up or filled withaguft of fpirits, it 1s
incurvated , ormade Convex by thac diften-
fion; and that line, which before was ftreight,
is now changed intoan Arch, and confequent-
ly made (horter,

Moreover , fince there are 3 Dimenfions, .,
Longitude, Latitude , and Profundity ; and Thata Maf-
that it is not any one; but all of thefe, tharde- £'¢, 1n con-
termine the Figure of a Mulcle : it followes, ereafed in 2.4-
that all Mufcles, while they are contracted, firude and Pro-
arc as much encreafed in, Thickne{s and La- .ﬂﬂgﬁzﬁ;
titude , as they are dimini(hed in Longitude, t its diminu-
VWhich may be naturally inferred from theon 1o Zone-
importance of the 5.7.8. 9. and 10, propofi- Rrmed
tious Geometrical 5 where a fquare 1s found

cqualto a Parallelogram,




26.
The Necefliry
of :’L[‘Ll‘ﬂg'ﬂlnl&-
Mulcles,

Of Voluitary Mokion,oy

Demonflration,

i

| ——

of its bulk, that ir had i the
Extenfion : ‘bur ,' becault ¢

Let the Paral-
lelogram be 4 B
€ D." reprefen-
ting the Mufcle
Biceps , of the
Arme,asitis cx-
tended 5 and 2
Square equall
thereunto,” B E
G F ;" reprefen-
ting the . fame
Mufcle’, " as itis
contrafted. We
fay y thac ‘the
Mufcle | “in“ics
fecond’ Figure,
or Contraftion,
hath oft nothing
firft Figute, ' of
lie Square of the

mufcle, B £GF, is equal ro the Parallelo-
gramme, 4 BC D 7 thercfore it followes, that

the fuperfice of the mufcle 1
that the part G D. changed ii
in proportion to the Line A
min’s the Local motion,

s the'fame, “and
1 1ts Latitude, s
D. which deter-

Reflecting upon what hathbeen faid, we

{oen difcover, why each Atufcle

gr?ﬂ'rﬁﬂj hath tts

Antagont it; there being contrary motions to be
performed {ucceffively by every member, and

1T




the Kfe of the Muftles,

it being impofiible, one and the {fame Inftru-
ment thould fuffice to both. Now of thele An-
tagonifts one doch bend the nmmmr, by Con-
tracting it felf 5 and theother by its contradi-
on doth extend it : and both extend each other
fucceffively : that which is contralted, doth
alwayes act, and that which is thﬂnd{.d doth
not act, but {uffer; and is transferred wnh the
part moved.
But here we are to except fome Mufcles,

which feem fo fufficient toche motion of the How Citeular
Mulcles are
Contraded.

part into which they are inferted,as to havero
need- of Antagonifls 5 asall (wealar mufcles,
whofe motion is c’mlv underftood from thc
mathematical principles premifed. . For, {ince
a Circular mufcle hath circular hbrﬂa-, and
that ail contraétion is made [ecundum contipu-
ratem liweae 3 it followes , that {uch mufcles
{hue the parc to which they are affixed, by
contratting themiclves roward theiwr Center 3
as maybe oblerved 1n the Sphllhtfrb of the
Bladder and Fundament , and inthe Round
mufcle of the Eyetlids.

Onely it may be enquired, Why thofe

209

e X 8

2 8.

Sphintiers have no Antagﬁumﬁs , asthe Cmyj 0y Whyche

Pnf;:s’m:m:-n feems to have : rhc Elevator open-

Sphinéters
navé no

1|15‘_§ the eye-lids, as the Claufor (huts them? gqcagonifts,

Whereof the Reafon certainly is this,thatboth
the Bladder and Fundament are not opened
by mufcles,but by the quantity of Excrements
contained in them, which being prefled or de-
truded downward by the Diaphragme and
mufcles of the Abdomen , force open the
sphinéters,
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Conclufion,

Of Volantary Motiony or

Sphinéters, by extending their Fibers from the

entre to the Circumferences fo that to fpeak
fkrigtly , the excretion of the Urine, and of the
Excrements of the belly, are not a@ions smmse-
diately voluntary , asthe opening of the Eye-
lids is,

And this is all we thought neceffary to be
{aid, concerning the Ufe of the mufcles, in ge-
neral,and concerning the admirable Geometry
obferved by Nature in the Fabrique of them.

Should we extend our difcourie, to the ac-
commodation of theFigure and motion of cach
particular mufcle in the whole bedy; to the
Geometrical , and Archite@onical principles
premifed : as we fhould abufe your  Patience,
fo fhould we difparage f'uur Capacity of ma-
king ufe of the{ame Clue for your guidance
through the whole Labyrinch of Voluntary
Motion, that we have pur into your hands for
your more cafily entering into ir, ‘We fhall
conclude, therefore, with this due acknow-
tedgment 5 that the Omwifeient Creator bath
made all things , as in the Greater Worlds (o alfoin

the Le[Jery Man,in Number, Weight, and Mca-
fure,

THE




Galen, in2, de Adotu M« f culor, cap. s,

. |

qui verd de dubiis prompte pronunciar, temerarius
eft 5 qui autem, proprer obfcuritatem, qua in his ineft,
qua etiam clara funt & manifefta, haber {ufpe@a 3 de
numero eorum eft,qui dubirationibus oble&tantur. Por-
ro,qui non modo qua {ufpeéa haber 3 verum etiam quae
clara funt,propter obfcuritatem dubiorum, ftudet ever-
tere 5 extreme fatuuseft. . Ne igitur fponte {enfum no-
bis ipfi adimamus, neque dubitationis zmuli, aut farui,
aut alind ¢jufmodi quidvis fimus ; fed quod tum rc@Gum
eft,tum modeftis Hominibus conveniey quod quidcm c-
vidensclt,prompte accipiamus ; quod autem dubium cft,
per ociumquaramus. €[,

Ui evidentibus fidem abrogat, fenffis eft cxpers

Errors
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Errors of the Preffey Correld thus.

P Age.r line,20, read Plaflique.
page.s.line.1,read Ariftoteleans. .
page.8.line 2.read Poid, and line 20. read Sht:&;iﬂ-ﬁu

page.1o. line, 7. read Homaesmerian. .
P. 13, L. 10, read ru&tis acidus,and 1,24, one and the fame, &e.
Page.1g.line g.rcad diﬁ":cuhl}r.

page. 17.line,1 3 read Pecquet,

page.26 line.xg.read Pecquer.

page.3 . line, ult, read,other branches

page go.line. 4. read, its own nature, &c,

page.6 1.line.13.read appofitien,

page.64.linc.4.read Venosws .

p. 72. L. 1. r.Slegelius,and the fame line, 13,
page.77.line.penult.read,only chus much,
pag.B3.line.18.1ead ,draw themielves, &c,
page.86.linc.a2.read Fracafionis,
page.89.linc.2g.read lax.
page.9¢.line.1 7 read voided.

page. 114. line.7.read Capfula.

page. 116. line. yo, read Nerve,
page.1§7.line.19.read Nerve,
page.igo.line, 8.read, veins,
page,1¢xlineult read,eovered.

page, ry3.ling, 17.eead Taplors Mulcle.




Exercitation the Firff.

Of Nurricion.

Art. 1. Nutricion a#d Generation, oxe and the
fame AL of the Sonlyor Virewe Formative, fol, ;
2, Afwellin refpect of the Matter , asef the Effici-

ent o
3. The NECEHEW ﬂfﬁ-’.-a::*i::’a;:, fw&ﬁn’dj viz, Aug-
mencation, and Confervarion. 3

4o d he vical Flame, tFe Efficient Casxfe afr-".-‘:' Con-
[ramption of the (ub[Fance of the parts. :
5. The Matcer thereby confumedy not the [ofid frub-
- ffacceof the partsy but the Fluidy and. chiefly tiie Blood

aniSpirits. 5
6. 7 he Manner bow they are confumed 5 s by congi-
tinpal [}ifp:l’iiﬂn. 6
7 &) And, inwhat Q_‘t_'[ﬁ.ﬁtil}’ : 7
8. The Efficient casfe of their Renovation; what, 8
9. Axndwhat the Material, 9
10. Andthe Manner how they are renovaged, 1o
1. A4 CGHYCC}.RTF - yf the ;',l-]-‘[?f-:.-.ﬂ"d EJ;'J-?.:'H:E {:__*r- ,:H_":.
Chyle. 1bid.

Ee 2 Exercita ton
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The Table.
Exercitation the Second.,

Of C&lyliﬁcation.

Art. 1, The Order of the meat in the [fomach, _ TY
2. The polture of the (fomach,in Concattion, ibid.
3. The Diffolution of the meat, by an Acid Humor

fa;:_r;.-:f in the j?::-mgrf:' : 12
4.Which casfeth a certan Fermentation of the
Chyle therein, 13

s. All parts of the Aliment not chylified at once , bur
fucceflively ; and the firft chylified, firft difchargedinto

the Gats, 14
6. The Time reguired to perfelt Chylificarion, vari-
ﬂ#r,..;{rurd:':fl;r tod vers rfﬁpﬂﬂr. ibid.

Exercitation.the Third,

Of the journey of the Chyle,

Art. 1. The traduition of the Chyle from the flamach -
and gurs, imto the common Recepracle , throngh the ve-
nx Laftex: 16
' 2, Of which there are vwo Kinds,one-arifing fromthe
Cuts, theosther from the Glandules of the Abdomen,
into which the form.r [ort exonerate themfelves, 17

3. But none of either k nd tend o the Liver. 19

4. That the Milk in the paps, s not made of Blpod ;
but of mere Chyle o broughs thither by fome peculiar
veffells E’f"{;-ﬁ:‘ffé‘ 1bid.

5. 7 here are o convenient conduits, by which blaod
€an be brought into the paps,in fufficient quantisy: 20

6. Bloodss not a fity nor poffible. Macter, for the Gene-
vation of Ailk_: 21
7. MY




. The Table,
7« Milk and Chyle agreein al their manifeft Quali-

ties 3 and are reciprocally conversible, 24.
8. Thar Chyle & imported into the womb , in women
with child, 25
9. Eroms the Auttority of Hippocrates ; and 26
1o Of Dr. Harvey : 28

1 1. And from the Sympathy berwixe the womb , and
the paps. 29
12, A conjellural defcription of the Chyliferous ve/-
felstending fromsthe paps to the womb. 31

Exercttation the Fourth,

Of Sanguification.

Art.x, The maff pars of the Chyle isconverted in:o
Blood : 72
3. Not by an Organicaly bwe Similavy attion, 33

3. Whofe primary Efficient, is moe the Liver: = 34
. INor the veins ; 3
5+ Nor the Heare ; bue the Vital Spinic, refiding mthe

blood, 37
6, Which alone formeth the blood, in a Chicken,ont of
the Colliqguamentum. - 79
7.TheManner , bow blood: is firft generatedin dn
Embryo, ‘5}: ff?ﬂti‘ffﬁffj’i?"fh 42
8. In.whar part.of the Conception it is firft generated,
Y1z, sn the Chorion. 44

9. nthe generation of blood , what are the Concur-
rent Exerinfecal Casufes,and whas che Acceffory Orga-
nical. 45

10. The converfion of the Colliquamentam inro
blood, by the Heas and Moation of the wital Spirit 3 illu-
ffrased by fundry analogous Experiments , and Obfer-
varions, . 46
11, That
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The Table.

v 1. That the fame Agenc ,  which mm’:g{ﬁ theé ﬁu'q'
blood in ax Emsbryo; dath make it ever after in an Ani-
wal during life. 48

————
——

Exercitation the Fifth,
Of the Ufes of thie'Blood.

ATt U 'Blood 5 mot the general Nourifhment of the
sdody : becaufe SO

2. 1b¢ contrary E?F::’II:??I f.Fﬁ::!%-‘é‘ﬂ Iﬂf&fﬂdﬁ"} both inex-
plicable difficulcies s - and srreconcilenble incongrui-
'.ji{-::; . 1b1d.

3. There are [undry parts; dnro who(e fubffance blood
£5 mot adm teed, §2

4. Far men generally bave the leajt blood , andlean
the moit. 53

5. Men perilbing by Famine, bave their arteries and
veins full of blood, . 54

6. The blood continueth red and florid y inthe habis of
ihe t':‘::ﬂ'}'*

. 55
7. Hippocrates cured 4 man of extream Leanwe 7,
oniy by pi .:;fgﬁ-l,ru‘;!ﬁ'ﬁa:’vmfl-. ibid,

8. 1 he blood is obferved to be lefsunétuons and olu-
tinous inthe Arteries, thatcarry it to the partsy than in
rhe veins, that return it from thems, 56

9. Thereis amanifeff Diffimilicude bepwize the blond,

=

and fundry parts of the body, 1bid;

10. 7 he progrefs [;-f."'ﬁf:a:ri:;'.:m,:'.r_fram crudit}r to-Fu-
fion and Volatiliey : 70z vetrograde: from W olatiliey 1o
Fixation s and _I,I’E.- the Alimen; ;.*.ff:,{fu to be miare crude or
fixed, thanthe parts to be nouvibed, e
11, The élood it felfis nourifhed, d?.-df.-jug'}m;ﬁ the
(ubftance of the folid pares i and therefore cannat be their
nsouribaert, . o $8

12.7he
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12, Thée Furlt Matrer , of whichthe parts are made, is
not blood ; but a certain e’jq:ﬁ,'d juicey wery like the white
Gir an Erl T & a
ﬂ 13, :’\:’;wr:f:w.!‘ef;rjé ‘ood may be the ;;;m-;‘ﬁ';mp;;; ﬁlf‘ﬁ”;ﬂ
parts, whofe [ubftance is moftly Sanguineous : ard what
thofz are. IBI

14. The Manner , bow the Fital Heat it con fr;-':.rn*:f,
and the wvital [pirits centinually recruited , ‘ex San-

guine, 62
15, The Reafon of the Mication 3 or panting Motion
of the bload, in the Arteries 64

Exercitatton the Sixth.

Of the Motion of the Blood, its Conditi-
ons and Caulfes. -

Arc, 1. The Method ef the whole Chapter. 66
2. T hat the Motion of the Blood 15 Circular, ibid.
3. Erom the vena Cava, into the righbt ventricle of th:

Heare s 67
4. From the right ventriele, by the vena arteriofa, in-
tothe Lungs, 1bid.
<. From the Lungs,through the Arteria venofa, into
the Left ventricle, ibid.
6. Froms the Left ventricle , into the Great Artery,
and thence into the [maller arteries. 68
. Froms the [malleft Arteries, rﬁ?rﬂ#g.f;r the [ubftance

of the Flefh, into the [malleff veins. ibid.
8. How the New-made blood is oirculated with the
old, 69

9. That more Eﬁ'wdp.-zﬁtfubnmgh the Heart, inan
hossr, than canbe [wpplied fromihe Chyle , in feveral
dayes, : 1bid.

10. The Neceflicy of this Circulation, inferred from
three Confiderations, viz,

70
11, The

g T W R e s i L e —
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1% ¢ The Quanticy of blood contdined in the Heare,

i its Diaftole, 71

12 The Quantity expelled out ofir , in sts Sy-
{tole. ibid.

I3 The Number of Pulfes, in an bowr, T3

11. That the Circulationis Univerfal, in all the Ar=
teries and veinsof the budy, 3

. 12. But, after apeculiar manncr , iy an Infanc uns
orn.
13. That this Manmnf:ﬁc élood is Continual : ;g
4 Vehement : 77
5. Swift : ibid.
16 Gfequﬂ velocity ## the Arteries and Veins, 78
17. The blood, nat vhe Caule of stsown Mation , in
re[peit of any Motive Faculty inbarent in it :

18, Norin s ;fpf“ af:u Ebullici on 3 1bid,
19. Nor of its RarefaGtion ; 81
20. But of its Quantity dgffr::idi# ¢ the ventricles of
the Heart, 83
2%, The blood not maved by Att:a&mn : -84
22, Nor by Ve&tion ; ibid.

23. But by Impulﬁ{m c:-f.rhe Heart , endowed with a
Pulhfick ¥ :h.ult}r if any [uch may be admitted, ibid.
24. The Eabrique of the Heart, a remote Canfe of the
Motion af the Wﬂﬂ} 87
25. The Motion of the Heart defcribed, as confiffing
ef two contrary motions , andaRefpite &:rw:x::bgmd-
1010

26, And the Figure of it in cach., 88
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Exercitation the Seventh.

Of the Depuration of the Blood.

Art. 1. The Genealogy of the Excrements in the

bload - 91
2, E lfﬁﬁ‘,}":u‘;dfﬁf the Defftllation of Wine : 92

. The feveral {orts of .u“a ¢ Excremenys, andrtheir
Dehinitions, 94

4. Tf”ﬁf.f_farr,*af;mr:u pareicular Excrement 15 de-
TEFTH .r"'p’"'f"lf :mﬂ‘m tegd it .Er..?[ ‘*'}:I ;.!,,, .!rf .:_’_r ﬂi?m*"ﬁ.-.I-

.rf.'a'f::rr :f:ffﬂﬂmrm‘ : 97
5.:"&":?.!' that 1t Hfu divelled | j-' any L‘Ianll‘ "“11 Cy or
Dlﬁ:mﬂu'ﬂunn F.'I.Lui.*}" 99
6. Nor thar it is Accralted bprhe like Excrement con-
tained in that pare : 1bid.

« Butsthat there is acertain pecnliar Cenfor mity
of the Magnitudeand Figure > betw "-L‘HIL TIRHLE PAT LI~
cles ﬂfﬂ'pu or that ft,m ementy andthe pores of this oy
that F;r: peculrar Iy conFitnted for the reception of it, 100

8, whichisalfo frrt’ anfe of the 'lLD.‘E.lLlCHIﬂ_,'rP-’If'L"—

E.I-'f-"r’ﬂ Excrements, in particular parts, 101
9. The Di ‘(T"{?‘.'."f-f."-:i'b' of C olarures, "J/E*Mrp Nature,
inthe (eparar ion of Humoars in the body, 1072

10, The Reafon and Manner of the (eparationof the
Serum,from the blood, in the K Lr.:’,f: 104
11. Of ihe I}hl-._"ll'l‘tlfiuh Excrement in the [fomach
and Guts : 105
I.UI I-r nljl"ﬂls I_."L'-lf'r ement’s ACCom 5' o ‘ ;}_3-,:3
Pﬁ"c-'r'm:q”f-;;r 106

13. W) hy the blood is not carried immediately out of i be
tr#nk a;"rﬁ Vena porre rnmr *drr*‘“ he Vena Cava; bur
n'Ju ugh the varions meanders in the Liver. rﬂ;

. And, w "By it 15 tranmit rred thi 01gh the Parenchy-

g 0f rf;c Liver. 1b1~|1.
1 5. Tharthe Parenchyma is the principal pase of ehe
whole Liver : 110
£ 16, And
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16. And a kind of Streyner ; I1I.
17. Hmf particles are ::f.mwn’ .cir er a peculiar
PP A ,{rurrr; of cévers [orts 3 in rffpe& whereof
the H:'L: is therein [eparated from rhe blood , Mechani-

cally. 1bid,
18, The fame inferved fromFour Confiderables, viz,
112
" Theequald, iffribytion of the cap; illary branches
J“" "'f'iilua'*‘frf!.:}"'ﬁ he L: ’W 3 ibid,
1 e f’.rerm jont of the vena porta within the Li-
TEr 3§ 4 \ 113

. .Irf' +{Jﬂ1‘_;'r;;m:i'a r_f;’;'?':fr F.:f{ﬁ.’.‘ 0 y ]_Jf the Hﬂpﬁfifjl[ﬁ '

 Nerve, 11

| I._, Refufcirauon of vitality in the blaod o inthe

branchesof the vepa T"D"TTg within the Liver ; and
a4 Hew ]:fl-',ﬂﬁl.'i._"-f“ D thereof , previoss to the fepa-
-- 0 _r: e r'j ! lb1d|
1 -'-,',L The various 11.- IHIEr of f;m Excretion 'GJ{ .E.l'.ﬂ'..";'-
ﬁi";'r' I.f-"l"‘fjre-r EE‘Frﬂrf'd!"rﬂ f"ﬂ"" [IG
. :, e particular Manner of the Excretion of the
: and 117
21. The Canfe theres .". 113
1 5 Pﬁ:'.’!:gn\ - that we have a cevbacn Natural Fe CII"“"

1w holly .fl.'{? alt frome he A l d
wholly a:f¢.nit from toe Aminal, andindependent #pon
the Brain, I19

- —

Exercitatson the Efg?se‘b.

Of Refpiration,

Art. 1. The Connexion of this difeonrfe to the prece-

-.":Il'.n. i I"II:;
U o i R 3 ¥ L

s, The D ifpariy vetwixe Ref .tlf.:rn and Pulia-

tion, beth asto their Timesor I{.' i0ds o andas to their
1fes. 1bid.
3. K:"L,-’F:.‘}‘.T.' 100 h’fil 130
4.1 he
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4. F"-‘J  Efficient Cﬁwﬁ of Infpiration , isthe Dilata-
tion of the .m‘r:?? F?LW’.H:;S the ambient Aer inmo the

L:m s, 1bid.
5. x‘im!'r{'c( e of Ex{piration, 7 only the [pontanc-
oits Conralition of rmérc“r 132
6 | t £ .IT_:'. aglﬂuﬁﬁr |'- ;EJ' {_.'r ";' {".r'.’l"-f L"’J‘"”-"j Haf ,:..;"._-p',.r'_i‘-
any Mnrm. l‘:u.u:r}, congenialto the Lungs: 133
;r. Nor from the impulfe of the bl ood ont of the
Hearr, into the Lungs: 134
3. Nor _‘r.r'am the metion of the Mulcles of the ][H-

’ rax: 135
9. But, from the Diaphragme , movedd) A congenite
FJL‘:-#-‘:‘}'. ]blu[

10, Yet the Intercoltal and Peitoral f‘fu_l.r:
i allowed to confpire with the Di dpnrur ey i r.jm:— ation

¥

violent and arbicr: 3 137

II, The FinalCa j r'"'l P J'F rall -..m, At .H e Ke ;'.f'r-' =

ration of the Heart, or Vital Elams s battyrhe (ubtiliation

of theblood, which by r.- e ddmi ,.-:*m. :rf Aer, ismade
the more convenient fewel of the vital La amp, and m

r:r_.,a.i':r..-:fp;u :5';

12, The ,n’m:u.:' exemsplified in the accenfion of flame in

Wood, 1'3 Aerblovon ont uj fﬁ’fu'c:'iw s and 19

13 j. mfm red fromthe Jn witure of the Lungs, 140

, The ifeof E \F“.Ll".-n. 141

5 A Problem , of the refpira, jon of the Foetus in

the mother’s womb. 42

185, T he motion o"]‘fj;’ Brain , not EJ‘IIL"}’?”‘?‘.TJJ.!' Hpon _-13{1.-"-
piration, but upon the Pulf farion of the Arceries, 14
17, The Secondary s of Refpirasion, 147




e
:

ey

i Sy il e Mt e Lo P,

R Tl

"
R e s

i T

il

_......_

The Table.
Exercitationthe Ninth,

Of the Lymphedu&s,

Art. 1, The Lymphedults a new and excellent in-

TERLE :??f I"H}
2. To whom thz hoxonr of their d:f overy is o be af
cribed, 1bid,
3« Their Defcripiion, 150

4. I'erf,xlrr:r:fn. 151

1 Dz;'l[{;&:_:'.; A ihld.

s] f.wj,"{-':r'{'*#:. lbld
-J-Ip”\,h.- .'J.-.rfr..,J,aJl?t“I 152
8. Liguor, deduce ..,,.nf:} from ihe Arteries and 153
9. pa il f 7 the Nerwves, 154
s0. Thell |._.|'.J-r.-". that er."-.l',r:-;rﬂﬂi-'. 155

Exercitation the Tenth.

Of

[ i

he Diftributi ion of the Nourifhment
th ong h che Nerves,

Art, ;,T', ..-.r.r ¢ Nervesare vefells carvying phe Nu-
PYiLEive JRICE .1:}-; e “I!h.': ar gue: 4 155
1. From: the “r:r. iy or decay of Nutrition in pares
felted withihe Pa Jl’; s and whofe Nerves have beea

7 J,rﬁ-:f’.-'.,!' ' 157
2. From the t'"f"f.-';'r'f':',;".-f_-’} of Cephalique Emplaftves,
in on| ;r,;g-.:.':l.rrm,~ . om ulcerated I'r”“ TS, lblfJ
4, Eroms the Fa trefs of micis endowe A with large, open,
an a.",.?ﬂ 0y ] Nerwves, _ 158
s. From ,,.' er olfcid Humor f.r_,f?.;".".';;‘g frem wonnds of
Ié‘.:' [oyi t5 and finswes, Hﬂd
6. From the I\.L rial primciple of wenns and Sero-
phulons
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phuloss Temor s 159
7. From rhe Matterof the {eed, and the manner of ius
pmrr;rph.rfhfa‘h. ibid.
8. Erom tice Lim ne L.s ALY IHJ-:J o fum broken
BI!}"'\_H_, 1id cemeiny mc} them fogel her a; Fibiite 162
9. From the Upequal 1 Nutrition of fome parts in ihe
H.l.. KCLS. i '6_'1
10, Three grand Difficulddes rroubling this opi-
nios, 1 64

11. Solution of rhe Firltyafferting the poffivility of tioe
_r""" of 1he J‘L.*fnmtcjr: ce , .m;mi’}::-r Nerves, noi=
Wit "?:mm&g no manifeft Hollow nefs be difcernable in

thems, 1bid,

. Solution #f the Second }rr!u,n 7t Ens oy by

! -:'-"! Iilfl'l':-'r Tf-JL"'i.a .f:,.'r.:..".;‘,, ‘H E# fJJI‘rct ,:' ifa-
' titre, in & living A4 mal, 168
g 13 “:rjiutlwn of the Thirdyfhew H; the Reafoin why the
I Nurinve _.I':.’!-' ks ROt _,' vund in the Nerves e_IIr .-'."_'-s.i bodies
di[elted, 169

14. Waat is the P "iEcjpiLl"i I'Tl‘t‘w}":ttiﬂni: of the
"'\-,f Filive-181 L'f' - ‘-.'-I'.-'. r:.v x.&l.‘iuuLl *5 z_, n & J.-l-uL.HT..,. 1-._-,
of the Loins, :.:..:1':."::_- Fhymus. 1.}1;_..

ng whar the Principium Difpenfationis; viz,
Brain, azd Spinal Marrow. 1'14

16. What *fc "u- 1 :1ls 1mpru ting, the ﬁ-fr*?i‘é‘ into the
Bra'n .mri rf- rsf"' Mearrow s VIZ, e - Nerves, a Jf””‘ Che-
(arly thofe of the Sixt 11Cn.wllc' 1L10M 0 f*:‘ff? in. 175

I7. What the ‘dn lonaf # {ﬂ:rrn'”L. Nerves 1-'5?.

ot congingal, Iru,z.:;r - bt b':, incervalls, ﬂfm and

fh_mL s 1o “I'q; f}, > JJ ,Tr;_--‘, #dfi 033 11 10 the mienbers 3
o

T |' '1- =

afeer (leef 176

18, What the Caul '; ﬂ‘" thar Llotvens w1z, the motions
T

of the 1ﬁphn_mh, of the Brain , andof the Nerve
thewifelves 178

Exer-
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Exercttation the Eleventh.

OE'Voiumary Motion.

Art. 1. The Inference and Method of this Dif=
r:':.'r*:-'ﬁ 182
g RLqull teto Folusnpa 7 Motion : 1bid.
3. L hat the ﬁnm*afﬁ irits ave the Immediate inffrue
menLs EELF which th; : fonel 12 veth the 7 #fcles, 'ﬁgﬁﬁi

from. 183

4.the Mutation of Figure bothin the Mufele and

Member moved ~*1bid,
5. the Quicknef wfpm::; tary Movon : 184
6.the Congueft of the afting ;’IIJ- ole, over its Anta-

r-m;r- 187

. the -w.'L.uI“D-,. each Mufcle when it moveth: 188
g ﬁ?._,g "'J e ¥ -':I jf‘.:;; ﬂjﬂ"}] 'f_?__.,_, =|=_.- il _,Jf,.j'fi’f. 3 1";]-"] 4

Nerve is cur off. 1bid.
9. Why a Mufcle i compofed for she moft part of
rln.,_ul - IS‘;}
10. U":tN:“x”“ ibid.
11. Ofa L-ﬁa.mnr : 160
Iz.OF«T“nflnﬂ* 191
w,.Jf:’ Me; nblanh:, vefting it ; Ig2
1.; A f;.ﬁyJ Arreries and veins, 1bid,
5. That a Mufele is the Immediate Inffrument of
voluntary Motion, ibid,

16, Dsﬂ.\tun’cs 0} ' Mufcles in r._n’ ell of their ( 1)
Subftance,(2) u:m-,:*,'j' 3 ) Fig u"' (4) Situation,
(gjf‘l igination, (6 ) Infercion, ( 7 ) Parts, 47d {3)
f‘imana.

17. That the Realon of the Motion of the ;’Lﬁfﬁ!ﬂ
cannot be F'-LF"I*H.'“’"’H withonut ;'ﬁ’-;',ﬂ— n:’*"a';r,c to Mathe-

matical Priaciples. 196
1 8. Princ -;Ec?.r Geomet: 1{:11 f?;E.:‘f‘J.'f’r}‘ importance

to the under Fandi 3y rhereof 197
19, Prin=
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ples Archice&onical, of the fame Concerne

19, Princi

ML, ] 201
20. That ever ¥ M J"E'."-:* bath arwo fold Contraétion,

viz, Nartaral a#d Animal, 203
21 1 DAL rf*l.':'... iral Contraltion. isnotthe Cas .-:r,f

voluntary Motion 5 but the Ammal, ibid,

22. T hat in Morion arerwo Terms y "the ene Fixe, the
other Moves ..'.I!- the _._’,f'} of which 1s naore or le ﬂ', removed
from the Former , according tothe greater ar lefs refiff-
ence of (J',ELH[ in the member to 15" ?m".f,ﬂ’ And i i:;l.-: TE-

hemence of 1 J':f, Motion, 204
23, No Motion withorst Change of Figure, 205
24. which is Threefold, refpeltsve ro the difference of

ﬂ.!‘if'lk Se L'|J1d
25, All fIﬂ:- ion 15 made in one of the two L}.lrluma-

Fy gur es: and bow, dem 2 1y ‘”-’-f 1§le{ju
_.5 That a TJlrrJ'l.r”-. i L oxn .‘.'.i'.pi- Fiom ¥ 15 ;'.?f{'r.:";:_-j"} a in

L:Lrlrqu id Pr f\r-lmlri‘ y RPr J‘P.-'.-":,f-_’-';: to its dimigris-

Fiosn ia Le 1‘|L'f|[1,_1 il,.',?nJ;’l”'.-" ’l'ff-f 1.;]?
:';.'. “he .-"-w ¥ .:;f"fm“ar ontlts Adufcles. 208

8, How Circular Mu .I'u:.’..rmn"(:ar,:r alted, 209

2};’}’};: \{-Sr"-”: ‘t J""r!_i't-.r\.l .I"‘.Iﬁl .-I ﬂl' fI' jbl‘d.
30. Concinfion, 210

























