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| To the moft Illuftrious and In-
vincible Monarch CHARLS King of -
Great Britain, France , and Ireland,
Defender of the Faich.

Moft Gracious King,

B &2 He Heart of creatures is the
' foundation of life, the Prince of
all , the Sun of their Micro-
o cofin, on which all vegetation

- does depend from whence all vigor and
Shrength does flow,  Likewife the King is the
| foundation of bis Kingdoms , and the Sunof
bis Microcolm , the Heart of bis Common-
wealth,from whence all power and mercy pro-
- ceeds. Twas [0 beld 1o offer toyour Majefly
thofe things which are written concerning the
Heare,fo much the rather,becaufe (according
to the cuflom of this age ) all things bumane
are according to the pattern of man , and
2.2 05%




g - moft things in a Hing according to that of
| | the Heart Therefore the knowledge of famm | ¥
| Heart cannot be unprofitable to & King , - a|
| being.a divine refemblance of bis altions ( ﬁr,
| | us'd they fiall things with great to com-|
: pare, Toumay atleast, bef} of Kings, being | !
plac’d in the top of bumane things , atthel |
[ame time contemplate the Principle of Mans | |
Body, andthe Inageofyour Hingly Power.
Itherefore moft bumbly entreat,moft gracious |
Hing, accept, accordingto your g@%d
bounty and clemency , thefe new things - |
cerning the Heart, who are the new light of
this age, and indeed the wholeHeart of it, g
Prince abounding in vertue and grace, to § @
whomwe acknowledge our thanks to be due.,
for any pood that Eng[dnd recerves, or any

pleafure that our life enjoyes :
Your Sacred Majefties moﬂ:

devoted Servant, g
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. To the moft Excellent and
moft Ornate man D. Ar-
gent, Prefident of the College

of Phyficians in London , bis
{ingular Friend, and the reft

of the Do&ors and Phyfici-
ans his moft loving Collegs.

e S B

Eashsd Did open many times before, worthy
IS .:"":“ Alr. Dottor, my opinion concerning the
Ll E‘_j:“-'}‘ mation and ufe of the heart, and Circu-
(RN Ve&S) lation of the blood new in my leitnres 5
BRSURa®P brt besng cauﬁrm’d 5_}! ocstlar demonfira-
tion for nine years and more i your fight  evidenced by
veafons , and argrments . freed from the objections of
the moft learned and skilfsll Anatomifts , defired by
fome . and maft earnefily required by others, we
have at laft fer it owt to open wiew in this little
Book, 5 which , #nle[s it were pafs’d throngh your,
; N | pands




Denicatoyy.

hands, I conld hardly hope that it wonld come abroad
entire and [afé 5 fince 1 can call moft of you , being
worthy of credit , ai witneffes of thofe obfervations
from which I gather trath § or confate error , who
[aw many of my Diflections , and in the ocular de-
monftrations of thefe things which I here affert to
the [enfes s were #5°d-to [flund by and affift me.
And fince this only Book, does affirm the blood to
pafs forth and return through anwonted tratts, cos-
trary to the recéived way , through (6 many ages of
ears infiffed dpon , and evidenced by innumerable,
and thofe moft famous and learned men, I was great-
ly afraid to [wffer this little Book, otherwayes per-
feit fome years ago, either to come abroad, or go be-
Jraxd Sea, leff it might [eem an attion too full of ar-
rogancy; if I bad wot firft propornded it to yo#, con-
firm’d it by ocslar teftimony ; anfwer'd your donbts
and objections ; and gotten the Prefidents verditt in
my favonr 5 yet I was per[waded if I conld maintain
what I propofed in the prefence of yow and our Col-
lege , having been famows by fo many, and [o great
men , I needed [0 much the lefs 1o be afrasd of
others, and that only comfors , which for the love of
the truth you did grant me, might likewife be hoped
for from all who were Philofophers of the [ame na-
ture. For true Philofophers , who are perfettly in
love with truth and wifdom , never find them(elves
fo wife, or full of wifdom, or [0 abundantly (atisfied
in their own kpowledge , bur that they give place te
fruth whenfocver, or from whofsever it comess  Nor
are they [o narrew [pirited to believe thar ever dny
art or [cience was o ﬁfm’#te{}f and perfettly m:{gﬁt -
s all points , thar there i nothisg remaining to the
sndpffry and diligence of others, [inte wery many pro-

fefs




"

e ————

' @:he Epiitle

fels “that the greateft part of thof¢ thiags which g
};{&,ﬂm % @ gbe leaft of the things. wéﬁ*ﬁ we kuow
aot. . Neither do Philofophers (uffer-themfelves to be
additted to the [lavery of apy mays precepts | but
ghat they give credit to their own eyesy nay do they
(o [wear. Alegiapce to\ Miftris Antiguity , as openly
to leave, ar in the' fight of all to defere their friend
Truth., . Eor as they think, them credulons ayd idle
peaple 5. who at firft! fight da recéive: and belicve alf
things, fo do they take them for fupid and fenfelefs,
thar will not (ee things manifeft to the fenfe. ner ac-
kaawledge the light at mid-day; and do-teach aswell
$0 decline the records of the Scepticksy as the follies
of the vabble, or the fables of Poets. Eikewife ; all
fiudiows , good and honeft men , do never [uffer theiy
mind [o to be overwheloy'd with the paffions of indig~
#ation and. envy ., but that they will patiently hear
what foall be [poken in behalf of the truth, or un.
derftand any thing which 1s truly demonftrated ts
them ; mor do they think, it bafe to change their opi=

- wion, if truth and open demonftration [o per(wade

them, and not think it [oamefull to defert thesr ers
rors, though they be never fo aucient, [eeing theyvery

well know that all men may erre , and wany things

are found ont by chance, which any ome may learn of
another, an old man of 4 child , or an underftanding
man ef a fool.

But my loving Collegs , 1 had no defire in this
Treaife to make 4 grear volume , and to offentate
my memory , and Inéfﬂr.r, Aand my readings , in re=
hearfing , toffing the works , names ;mdg opinions of
the Anthors and writers of Anatomy , both becanfe
2 do wor profe(s to learn and teach Anatomy from
the axioms of Philsfophers, but from .Di_ﬂ”;&fam,fmd

rom
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from the fabrick, of Nat#re.  As likewife that Ido not
endeavonr , wor think it fit , to defrand any of the anci-
ents of the honosr due to them ,  nor provoke any of ‘the
saderns 5 nor do I think_it feemly o conteft and [Frive
with thofe that bave been excellent in’ Anatomy | and
were my teachers.  Moreover I wonld not willingly lay
an afperfion of falfbood upon any that i defivous” of the
erath | wor blemifs any man by accufing bim of an erver
but 1 follow the trath ouly , and have beftowed both my
pains and charges to that purpofe . that I'might bring
forth fomething which might be both acceptable to good
‘men, agreeable to learned men, and profitable to litera-
tiure, Farewell moft excellent Dotlors , and favonr
yonr. dnasomiift, Ees

wILLIAM HARVET:
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| The Preface of Zachary Wood,
‘Phyfician’ at-Roterdam, - upon .the
Anatomical Exercife of Dotor
William Hirzey. :

T is a memorable Story whichis' ¥ex
(SR [SIBR lated by one Avenfine a Boinn Wris
SUb [&sz7 ter, < That Bosifacins 'a’ certain Bi-
oy Vel
) *:_-,-m“g_);{'qll Tt

fhop of Meuts , hearing Virgitine a
ST Bithop of Salesburg it a Sermon
which he made before the people of thofe ‘tinies,
make mention of thofe men whofe footfteps tread
oppolite to ours , was fo much incenfed, that ke
‘| didnot ftick to accnfe Virgi/ of ‘Blafphemy , 'as
| thar having fpoke of che Antipodes, he did feem
lainly to aim at another Chrift 3 andhaving re-
ated the bulfinefs to"Urilic Xing of ‘the Boii , he
procured the Letters of Pope Zacharyto Utilis,
and fo Virgil was both condemned by the Kings and
the Popes Verdit. There is fuch another Story
related of Democritus, This Democrities being a di-
ligent fearcher of the works of Nature , whilit he
wis continually bulied in cutting up of creatures,
De was thought mad by the Abderitans , who pity-
k ing the Mans condicion , called Hippecrases that he
| A might




@he Paetice. _
might give him Phyfick, and reftore him to hisloft
wits 5 being ‘delired, he came in all haft , and
there he found Democritus cutting up of creatures,
with which fight being marvelloufly taken, he
avouch’d , Thatallche Abderitans weremad, and
not 2 wife man but only Democritis among(t them.
Now many men are like the Abderitans , there are
now many Bonifaces and Utilios who do traduce
the new inventions of thofe , whao, asit'were by
the great infpiration of God , have beftowed all
their (tudies upon the fearch and knowledge of
things, as unprofitable, and the force of 4 cultom
once fetled is ableto effect fo much , that noman
in any barbarous place did ever {eem to ufurp more
unlicenfed power, Do&or william Harvey,Kings
Phyfician, and profeflor of Anatomy in the Col-
led!g of Phylficians in London , has fet out anew
and unheard-of opinion concerning the motion of
the heart, and circulation of the blood , which s
briefly thus, Firft the ear of the heart contracts it
felf , “in that contraction it thrufts out the blood

contain’d in it into the ventricle of the heart, §'¥

which being fill’d, the heart is dilated ,and ftraight- §
wayes it contradts the ventricles and makes a pul- '
fation , by which ‘pulfation it thrufts forth the
blood thrown into it into the arteries out of the
{efr ventricle, and out of the right into the lungs
through the vena arteriofa, from whence immediate-
Iy itis fnatched into the left ventricle through the |

arteria venofa, and by it driven outintp the Aorta, g "

and fo afterwards into the whole body through
the arteries 5 the blood fo driven outinto the ha-;
bit of the body, pafles from the arteries again into
the veins , and returns into the venicava, and

from
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Che Neface,
from it into the right ear of the heart , andthen
into the right ventricle, and fo afterwards ic paf-
fes through the fame circle a5 before, and fo cog-
tinually , from whence he calls that motion of the
blood Circulation. Truly a bold man indeed,
- O difturber of the quiet of Phyficians !
O feditions Citizen of the Phyfical Common-

. Wealth! : :
 Who ficft of all durft oppofe an opinion confirm'd
for fo many ages by the confent of all , and deli-
vered up in the monuments of fo many Phyficians,
and as it were given from hand to hand to pofteri-
:tiy, as if no man hadbeen wifein all ages paft, In.
deed they do.very decently who worfhip antiquity
as becomes, them'; but it is a thing unworthy in
wife men who do afcribe wifdom to aritiquity,;
with no littlewrong to pofterity, asifit were not
 common toall times , and to all mens for as Za-
| élanting 1 the 2. Book, of his Divine Conftitutions,

8 Chap.  Becaufe they had the Precedency before
s in tinie , othey had not the precedericy before us
in wifdom, which, if itbe given to all alike, it
®annot be fdreftall’d by thofe chat go before, but

15 untouchable as the light aid clearnefs of the
Sun ; for asthe Sun is the light of the eyes , fo
wifdom is the light of mans heart. And truly | if
thofe by ;whofe benefit ard ftudy we have the in-
vention and conftitution of Phylick , had been of
the fame mind with thefe reprovers,& had thoughe

nothing worthy publithing but what had been ap-
proved in the account and judgement of their An.
ceftors , fuchrefin’d and elaborate arts had nevep
come to liglit ; but the anciencs knowing cértajy|

A2 fikes




The IPeface.

likewife they had not perfe&ly enquir'dinto, -and
that fome were to them perfectly unknown ;, and
believing that the way of fearching out the truth
was not {topp’d, but guarded for them by the ex-
ample’and diligence of antiquity ,- they did with
ready minds endeavour that they might either go
on in the fame path with them , 'or pafs beyond
them in a further fearch, They did as it were ad-
vance the banner towards the fearch of hidden
caufes , and went before us in example, thitwe
might follow them § for this is the liberty of wifc
dom,that being oblig’d to none,it’s under its own
command and jurifdi&ion;in her Common. wealth
it’s permitted to abrogate , derogate, and fearch
without prejudice to any,which liberty if we take
away we fhall alwayes-continue in the cradle of
aree, nor will there be any thing from whence we
hope for their increafe , or for any thing better
than has been publifhed 5 for which caufe we do
require , that jultice and courtelie in judgement
may be given of us which we afford to others 5 if
the fame thing be alwayes to be ﬂmught and fpo-
ken, it will not be lawfull to ind out any new

thing , nor muft we take hold of what the very

thing and reafon it felf diQates tous; ’tis ridicu-
tous therefore to tread inthe fteps of the Ancients;
and alwayes to follow them. Nordoes Galew ap-
prove of any Anatomical Comment, unlefs it con-
rain fome new thing, 1Itis a dull wit which is fa<
iisfied with that which others haveinvented , fee-
ing all humane things are fubje&ed to the fharp-
nefs of the mind. The treafures of Nature are
immenfe , and her wifdom inexplicable, fo that
thofe things which daily come abroad do prepare
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ol The IPreface.
| @ way to fearch outr thofe things which follow ;
1| for truch is drown’d ina deeper well than that
i} it thould be drawn out from thence in a few ages.
o) Itistrue that Araras faid, Thac we were not
i} taught all things at one timeby Fapiior, but that
d-| & great many things do remain hid, of which fom=
tn| he will grantto nsafterwards. Galen fays, that
s¢| the cunning of Nature in the fabrick of ‘mans
it} body is fo great,that though 'great men have dili-
i| gently and conftancly fearched after it; yet have
it} they not found ic all out.

ehf i
we| o Long age, and diver's travels in times change
of| < Hawe better’dit, nor all thofe whom we range
|« Among [t the Antients know what we do know,
it  Xoung men fome things to ebfervation owe,
Ao} - _
at} Therefore ince to be wife, that is to fay,to fearch
it} after the truth,, is born with all men, they take a-
ye} way all wifedomfrom themfelves who withoutany
wl judgement approve of cheir forefathers inventi-
ity ons,and are by them lead like Cattel, and do brag
il xathly, that they fee thofe thingsinthem which
s} they do not fee. The Comedy which ufes to be
iyl acted by the Players looks much like this. By a
qt-y €ercain cheating Taylor, there was a piece of ex-
fuf cellenc cloath defcrib’d to an idle and fimple
il Braggadochio,but of fuch a colour, that it could
i not be feen by bale begotten people or baftards ;
utl therefore this Braggadochio defirous to buy, re-
sitd quires a light of cthe cloath 5 the Cheat prefent-
orel 4y 2s a huge piece having many els in it , brings it
g out in both his hands, as the Merchants ufe to do
- ‘¥ here, turnsdown the folds, wonders ac che fair-
A3 nels
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Nefs of it, praifesit,and commends itto hisbuy=
¢r 5 this vain Braggadochio 'was prefently tou-
Ched with a fufpition that his Mother had played
the Whore, yer fhame hinder’d him to confefs ,
therefore he fayes that he fees, and wonders at
-the cloath which he did not fee, and indeed was
not atall, and buyes it, and commands bim to
make him a Suit of it ; then the Taylor began to
be very merry , and jovial , divides the cloath,
imitates wonderfully the noyfe of cutting it,
and makes himup a garment of this fine unfeen
and invifible cloath, receives his money,and gives
it him. Believe me this fable inincredulous men
without judgement is a true hiftory , andno fa-
bles they believe, and why fhould not they give
credit to Phyfitians approv'd by the judgements
of fomany ages? yet they do not fee, nor can
they fee, that whichis not ; yet left they fhould
feem blockheads, they praife, admire, and buy;
not only with expence of morey , whofe damage
is tolerable, but even with the lofs of time and
life, the damage of which can be redeem’d by no
money. Truly,that I may fpeak the truth,we muft
give lefs credit to authority, and we muft reftrain
our affent, and belides authoricy look after rea-
fon too by the example and authority even of an-
tient Philofophers and Phyfitians 5 and firfk of
all by the example of that divine Plato, whom
Cicero fo much efteems, that he does not ftick
fometimes to call him the Homer of Philofophers,
{ometimes a God; in whofe Book, O fortunate
gir (fays Socrates to Polus a young man who in his
difcourfe concerning a blefled life producd tefti-
gony) you endeavour £o convince me as Oratots

do,




is

e
s
in

iid

108
a%d
10
qufl
1|
il

- §

: II}E
1om
Hick
ey
ate
1 bis

P S A, ®a
= -

The Preface.

do. and'as ey do in tryals where they think that
they foil one another when they bring many and
famous Witnefles for their Cauie, and the Defen-
dant brings none, or fomeone, fince this proof

s of no confequence towards. the truth; for ma-

ny times aman is unjuftly oppre(sd , becaufe of
the multitude of witaefles, and of thofe too who
feem to be of fome worth and account : and fo
likewife in his Charmides. Nor isit tobe; con-
{idered who fpeaks , but whether ceuth be fpoken
or no; thefe and thelikearcevery where in P/4-
¢o. But let us hearken to Ariftetlein this poiat,,
treading dire&ly in hisMafters footlteps, who, as
he did not fpare any of the antient Philofophers
no more did he Socrates and his Malter Plaros for
being to difpute againft the Ideas,he fays, Though
it be a hard queltion, becaufe that thofe who
brought in the Ideas are our friends, yetit is ne-
ceflary for the retaining of  the truth to take off
their opinions,efpecially they beingPhilofophers;
for albeit they be both gallant men, yet itisa
gallanter thing to honour the truth beyond them.
Shall not we fay that it is here clearly fec down in

what efteem the authority of the moft grave Phi-
Jofophers isto be had 2. when Socrates cryes out,

That Hippocrates and others witnefles evidences?

and Arifforle cries out , That Secrates and Plates

evidences, are not fo much tobe weighed and

efteemed as thofe of truthand reafon; efpecially

{ince Cicers, aman of divine quicknefs of wit ,
and (ingular judgement,who for the many prayles

both of Plato and Ariffotle may feem to have {worn

allegiance to them both, did not unwillingly turn

to the haven of the Stoicks, leaving the Acade-

180 Vi oy
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k:!- my of Plato, and the Lyceum of Ariffatle. I1do
) likewife believe that he would have pafled over to
| the Cynofarges of the Cireneans , or the Gardens

of the Epicureans, andthe Schools of other Phi-
i lofophers, with the fame freedom,if he had found
or judged any thing in themworthy of his know-
ledge s as likewife calling back ail learnersfrom
their credulous fuperftitions., by namehe ad-
monifhes them that the evidences of Authority
are not to be fo much to be fought for as the evi-
dences of reafon ; becaufe the authority of thefe
: -who teach is many times prejudicial to thofe who
learn, for they leave off to try any thing by their
own judgment,they account that irm which they
fee to be fo judged%y him whom they approve of.
For which caufe letus compare true principles of
Phyfick , though new, with the opinions of the
Antients ,” for here we fhall find many thingsdif(-
agreeing , letus try the Anatomical exercife of
Harvey,l¢t us fee what that witl helpus : nor let
us longer imitate theSepias; for asthofe who when
they find chat theFifhermen are in purfute of them
throwing out'ink , which they have inftead of
blood,darkning the water,hide themfelves,and do
as it were ftop and block np the Fifiermens way;
I3, nor let us need to be fo prefs’d and conitrain'd by
[ truth, light, firmand conftant reafon, for that
i troubled water will fettle at fome time , time will

blot our the inventions of opinion, and confirm
' the judgments of truth. We have a very remarka-
F
E

———— R ———

ble tryal of thisin a very famous man, ¥ pifeus For-

sunatus Plempins, Do&or of Phylick and Artsin
by che Univerlity of Lovain, and prime pratitioner
: there , whefe opinion of Harzey we Lhuugil_l_lt
. it
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| fit heretofet down , whichhegave in his2 Book,

concerning the foundation: of Phylick , Chap, 7.
 thefe are his words , Englawd of late hath bmugl?t

heart , which william Harvey hath publifhed in 2

. Hlitele Book parpofely fetout by him ; he builds

his opinion npon very plaufible reafons, infomuch

that it is allowed by many learned men atthis
iday, and he is call'd as by a title of honour
by one of his own Countreymen, the fur
rounder of the little World , to diftinguifh
him from another Englithman who firlt’ wene
about the greater World. This invention did
not.pleafe me at firft, which I did teflifie both
by fpeech and writing againft it, but after-

: fwards when I did moft earneftly endeavour to

refute and explode it , I was refuted and ex-
ploded my felf, fo much’ are bis reafons nat
only perfwading but forcing ; but diii&entiy
did 1 examine it all, and in fome dogs, diffet.
ed by me for that end,, found.it to be very
true ,. being _likewife advis’d to do this by 2
moit famous man, Walens, Profeflor of Leyden,
whofe candid and fetled judgement I do much
elteem, and in-this bufinefs am much engaged
20 him. Here's'a great change in his judge-
nent,  Hence I bepin to hope for equity in
oghers , that laying alide all hatred, and ac-
snowledging their error, they will at laft with
Plempis begin to think well of Harvey. It
s a fign_ of a malicious and wicked mind to
se deJighted: with errour, to hute light, to
‘ollow darknefs , to calumniate the induftry
)f good men, which faulr belongs only te
| very.

forth a new gpinion concerning the motion of rhe
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very flthy and vile perfonss vile we may fay; | g
not a good nature, nay, no tollerable or {4y
high difpofition was ever tainted with this ble- 1y
mith.  Search antient times, fearch ours, you § i,
(hall not read, hear, nor fee , any other §q
than melancholly and malignant natures , which §iud
Saturn has blafted with his conftellation, en- el
vious to others , and diftrultful of themfelves, )
prone and made apt to this vice.. Do notyou g
fee that thofe litele dogs which bark at guelts, | i
do not touch wild bealts? fuch men as thofe hJ
are worfe, being only born to wound and ;.:.,:;.,
vex  people 5 bora I fay , for really they §,
do fo lean and encline to that vice, that theyd
are never at relt but whem they diturb o-} 1.
thers. If his reprovers (hould fay, william | 1.
Harvey has obferved , and found faule with | 1.z
the errors of the antients, they (hould indeed ]:__.,’-.-’I:,'
fay true but they fhould fay much truer if they ;...
fhould add, william Harvey by hislong and ftu-4;.,

dious obfervation, and meditation of things in A=} .
the way of Phylick, that the journey of it might};,
the attainment to the truth and underftanding off
well enough by the Oracle of Apollo , among(ty /™
to refer the ends of liberal artsto the fruit of o

bieed

natomy , has propounded the means to take away g0
Phyfick,but alfo to the profir and fruic of it mighe} ™
whofe praifes that was remarkable, and the chief, lff.f*‘
mans life,that men being inftrued by thefe arts, 4
geraing the tranfacting of bufiaefs,and morerea-f,

il
Dl

all Thorns, Flints, and other impediments out of ! i
be plain, ealie, quick, and {treight, that not only] n
be more eafie. The wifdome of Secrates is knowni ‘*5
l:,|1:']
might more eafily and more readily advife con-§ "
dily!

i
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 Tpelictace. |
dily execute and perform them ; our Harvey had
this end before”his eyes, he open’d only the truth

there was a great gleaning left, that many things
remain’d in the wild acres of Nature hitherto un-

touch’d and unpaffageable, into the pofleffion of
“which , as to an empty place, wife men might

come ; but Harvey did not truft other mens wri-
tings, but bis own faithful eyes, the trueft repor-
ters of Anatomy,becaufe Anacomy is better gain’d

by ocular infpection thanby long reading, and

profound meditation.None is forc’d tofwear alle-
giance to a Mafter,whom neverthelefs we likewife
truft after experience. Esmpompus a fingular good
Limner being asked whom of all thofe that went
before him he chiefly followed, it 1s reported thate
be'faid, thowing a multitude of men, Nature her

{elf was to be imitated , not the Artificer, This
8 fame Harvey perform’d fo much, and has arrived

lef fo far by fearching of Nature, that he, juft like

Archimedes, when he found out that the Coronet
of Gold was mixc with Brafs , he cryed aloud, I
have found it , I have found it. This s a true and
hallowed Law of antient Philofophy, Plate’s my
friend, and Socratestoo, but Truthis more my
friend than they both, Wherefore let ipfe dixie
never be held here,let no excellent mans Authori-
ty be brought for an Argument, let no opinion
have a prerogative,but let the better bear it away.
Laftly, whilit others endeavour to defend Anti-
quity,let us,rogether with Harvey, plead Truths .
caufe ; Let us approve thofe things which are a-
greeable co truth, and reje& thofe things which
are contrary to jt; weighing and efteeming the in-

: ventions
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ventions of antiquity not . in the fcale of An:
tiquity, . but in the fcale of Truth, To this pur-
pofe we have again fer forth Harveys Anatomi-
cal Exercife, whichin the year 1648 was fet ont
at Francfort,very faulty by the Fault of the Prin.
ter, which the Author oft complain’d of, findin

that the calumnies of his reprehenders. had their
beginning from thence, who norunderftanding

what he faid, did take them ill, and endea-

vour’d to traduce him publickly 3 I fay we have
fec it forth , and have taken a great deaﬁ' of pains,
that fo much as was poffible all things intricate,
confufed, orunperfed being taken away, that
fame exercife might come forth mended and re-
{ftored,in this bufine(s having had the help of molk
learned De Back, our intire Colleg, whofe judg-

- ment we do much efteem. Buc that we may
fold up the fails of this our preface , let msi-,

mitate Antiquity in honoring the inventors of
things, Truly, in former time the invention
of Phylick was fo admirable, the experience of
it fo fecret, that the Authors of it were either

plainly elteem’d Gods, as Apol/o and his Son e £/="

cnlapius 5 or elle they were thought worthy of
Divine honour, as d/clepiades whom the Idyrians
receivingasa God, did equal inhonour to Her-
cules, Truly I do not approve all that Anti-
quity hath done, vyet truly I do praife their
affection and judgment,as having rightly thought,

em
(nce
ched |
?ah:

Jhve
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and judged, no reward fufhciently worthy to be |
paid to the inventors of the art of Phylick, There-

fore let Harvey be amonglt us in perpetual
efteem , by whofe learning we have a way open’d

to fee fo greata light of the Art of Phylick, to |
' | e love |
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 love and to imitate it. - Let us freely attribute
| themodelt commendation of the Son of Syrach
concerning his own work, to Harvey : I wat-

.| ched law of all, ashethat gleans ears after the

Reapers, Ihave profited through Gods Grace,

| Thave fill'd the Winefat ; Conlider that1 have

not taken pains for my felf, but for all thofe
which love learning,
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TH: Proem. gaes before ;. by which it s demonffra=
ted , this thofe things which have bitherto been
. written of the motion and #fe of the beart and arteries,

are nt firm, - . pagiI.
Chap. 1. The Canfes for which the Author was mov'a

to write, . . R
Chap.I1. what manner of motion the heart bas intbe

Diffetion of living Crearnres. At
Chap, I11. What manner of metion the arteries have in
" the Biﬂ ellion of living creatures, Qi1
Chap. IV, what manner of watrion the heart and ears
 have in the Diffetion of living creatnres. | 24
Chap. V. The afltion , motion, and funilion of the
: beart. 30,
Chap. VI, Bywhat wayes the blood 15 carried ot of the

Vena cava ixte the arteries , or ous of the right ven-

tricle of the heart into the left. 35.
| Chap. VII. That the blood does pafs out of the right
ventricle of the heart , through the Parenchyme of
the lungs into the arteria venofa, and left ven-
tricle. 42,
§ Chap. VIII. Of the abundance of blood paffing throzgh
the heart ont of the weins into the arteries , and of the

Circslar motion of the blood, 49,
Chap.
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Chap. XVI. The Cironlntion of the blood is confirm’d
by the confequences of ir, R 86, | £
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A By which is Demonfbrared, that thefe things which
| . are alycady written concerning the motion and #fé
- of the Heart and Arteries, are ot firm. . . .

13
|5

SN mD T will be worth dur while, feeing we are
FPS thinking of the motion, pulfe, ufe, adti-
. Om, Eng utility of the beart and artertes,
WY Ve®) ‘firlt ro unfold fuch things as have been
# E@SRaS% publifhed by others 5 to take notice of
thofe things'which have been commonly fpoken , and
fraught, that thofe things whichhave been rightly fpo-
ken may be confirmed , and thofe which are falfe botl
by Anatomical difle®ion , 'manifold experience, and
diligent and iccurate obfervation,may be mended.
¢ Almoftall Anatomifts, Phylicians,and Philofophérs
to this day, doaffirm with Galen, that the ufe of Pul-
fation is the fame with that of Refpiration, and that
they differ only in one thing, that one flowsfrom the
Animal faculty, andthie other from the Viral , being
alike in all ocher things , either as rouching their uti-
lity, or manner.ofmotion. Whence they affirm, (25
Hizronym, gb Aq. p. in his Book of Refpiration, Whiﬁ;
;. B

e




29 The Procme. |
he has newly fet out ) Becaufe that the pulfe of the
bheart and arteries is nor{ufficient to fan , and refrige-
rate, thatthe /usgs were made about the beart. Hence
it appears , that whatfoever thofe in former times did
fay concerning the Syffole and the Diaffole, concerning
‘the motion of the hear: and arteries, they fpokeitinre-
lation to the /ungs, il

But fince the motion and conftitution of the beart is
different from that of theungs, and themotion of the
arteries different from that of the breaft, it is probable
that divers ufes and utilities thould follow , and that

the pulfe of the heart,and the ufe of it, aslikewifethat ik

of the arteries , fhould differ much from the pulfe and
ufe of the breaft and /ungs.  For if pulfe and refpiraci-
ondo ferve for the fame ufe, and that the arteries do
receive the air into their concavities in the Diaffole, as
they commonly fay , and that in their Syfole they {fend
out fumes chrough the pores of the flefh and skin ;- as
likewife that in the fpace betwixt the Syfole and Digftole
they do contain air ; and that every time they. do ci-
ther expell Air, or Spirits, or Fumes3 what will they
then anfwer to Galen ? who wrote a Book, that blood
was naturally contain’d in the arteries ; and nothing
but blood , that there is neither Spirits , nor Air, as
from Reafons and Experiments in the {ame Book we
may ealily gather. And if in the Diaffole the arteries
are fill'd with Air which they take in , and that in a
sreater pulfe there entersa greater quantity of Air g -
it will follow , that whilit there is a great pulfe if you
dip your whole body into a bath of Water or Oyl,
that the pulfe fthall eitherbe leflen’d , or much flower,
fince it is a hard thing for the Air to pafs through the
body of the bach which encompafles them, and get in-
to the arteries, if notaltogether impoffible, Likewife
fince all the arreries, aswell thofe which lye deeper,

as
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The Proeme’
as thofe which are next to the skin, are diftended with
the fame fwiftnefs, how can the Air {o freely,fo fwift-
ly, pafs through the skin, flefh,and habit of the whole
bedy,into the depth, as it can through the skin alone ?
And how fhall the arteries of Embryons draw the Air in+
to their concavities through their mothers belly , and
the body of the womb ? And how fhall Whales, Dol-
phins, and great Fifhes , and all forts of Fifhes in the
bottom of the Sea, take in the Air , ‘by the fwift pulfe
in the Syfole and Diaffole of their arteries , ‘through
fuuch a great mafs of water ? But to {ay thiat they fup
up the Air implanted in the water , and’do return
their fumes into it, isnotunlikea i&ion.  ‘And ifin
the Syffole the avteries do expell their fumes out of theit
concavities through the pores of the flefh and skin,
why not the Spirits likewife , which the fay are con-
tain’d there'too , fince Spirits are muchthinner then
fumes ? And if the arreries do treceive the Air both in
the Syffole and the Diaftole; and return it, asthe /ungs

 do in refpiration , why do not they do thisin inflict-

ing of a wound when an arrerie is cut? Inthe cutting
of the wind-pipe by a wound it is clear , that the Air
does enter and return by two contrary motions. But
it is clear in the fe®ion of an arterse, that the Air is
thruft out with one continualmotion, and the Air
does not enter and return, Ifthe pulfe of the arteries

| do refrigerate the parts of the body , and coolit, as

the lungs do the hears it felf , how do they fay thac the
arteries do carry the blood very fall of vital Spirits in-
to all the parts which do nourifh the heat of the parts,
wake it when it is afleep , and recruitit being fpent?
and how comes it to pafs, thatif you tye the arteries)|
the parts are not only numri'd, cold , and look pale,
but at taf leave off to be nourifhed ? which happens,
according te Galen , becaufe they arealfo deprivid or

B 2 . thag
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that heat, which did Sow from above out of the beart :

Since it 15 clear from hence; that the arteries do rather:

carry heat to the parts, then cooling or refrigeration,

Belides, how fhall the Djaffole,both draw Spirits from:

the heart to warm the parts, -and likewife draw cold
from outwards? Further, although fome affirm, that
the lungs, arteries , and heare do ferve for one and the
{ame purpofe ;. Yetthey fay that the beart is the ftore-
houfe of theSpirits, and likewife that the arreriesdo
contain Spirits and fend them abroad ; but contrary
to the opinion of Columbus, they do deny that the fﬂﬂ%.l’
do make ‘any Spirits or. retain them.- But likewile
thefe men afficm with Galen againft Erafiffratss that
blood is- contain’d in the. arreries, and not Spirits.

Thefeippinions feem to quarrel with one another, and,

to refute each the other, infomuch thatall are not una

defervedly fufpe@ed. . It is manifeft that the blood is -

contain’d in.the arteries, and that the arteries alone do
carry.out.thebloed, bothby the Experiment of Gales,
as likewife by the.cutting of an arterie in wounds,
( wiich Galen in'his Book , - that blood is contain’d in
the arrerigs affirms, andin very many places ) that by
a great and forcible profufion the whole mafs of blood
will be exhaufted in the fpace of half an hour. The
Experiment. of Galenis thus, Bind the Arterie at both
ends with alittle cord , and curting it up in length, inthe
middle you fball find , inthat place which is'comprehended be-

twixt the two. ligatures , wothing but blood , and fo dees be,

provethat it conta.ns only blood.  Whence we may argue
likewife in the fame manner ; If you find the fame
blood in the arteries which is in the veins, being bound
and cut up after the fame manner, as I have often try-
ed in dead men , and in other creatures , by the fame
reafon we may likewile conclude , that the arteries do
contain the fame blood which the veins 4 and nothing
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but the fame blood. Some whilft they endeavour to
t1 diffolve this difficalty , affirming that ic is Arrerial
| blood and full of Spirit, they do filently grant thacit is
i | the fun@ion of the arteries to carry the biood from the
Wf heart inco the whole body, and that the arteries are full
i § of blood. ( For the blood that has Spirit is no lefs
itk blood. ) Likewife no man does deny that the blood,
4 as it is blood, and Howes in the veiws, is imbued with
i Spirits. Albeit the blood in the arteries do fwell with
0§ greater ftore of Spirits , yet thofe Spirits are to be
¥§ £aought infeparable from the blood, as thofe which
i§ arein the veius ; and that Blood and Spirit make one
©§ body , aswheyand butter inmilk, or heat and water
it} in warm water, by which the arteries are ll'd, and the
5 | diftribution of which body from the heart the areries
Wff do perform , and this body is nothing elfe but blood.
t«f Butif they fay that this blood is attra&ed out of the
is§ heart into the arteries by the Diaffole of the arteries,
loff then they feem to prefuppofe that the arteries by their
#§ own diftenlion, are fill’d with that blood, and rfoc
ly § with the ambient Air as before ; but if in the Digfole,
in § they (hall together receive the blood, the air, the heat,
oy § and the cold ac one time, that is improbable. Fur-
ot § ther, when they do affirm that the Diaffole of the beart
he§ and arseries is at one time , and fo their Syftole, one of
#ifl thefe two will be inconfiftent. For how fhall two
i fj bodies-fo nearly joyn’d together, whilft they are di-
i § ftended , one of them draw from the other , ‘or when
lefl they are contracted at onetime, how fhall one receive
ucfl any thing from the other? Over and above, itmay be
ne§ perchance impoflible, that any body fhould forarcrad
odf§ dnco it felf, aschatic fhould be diftended, feeing to be
i-§ diftended is ro fuffer, unlefs it do as a fpunge return-
mt§ ing to 1ts own natural conftitution after external con-
firidion, Itwereahard thing to feign that any fuch
B3 thing-
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thing could be in the arteries. But I believe I can ea=
fily demonflrate, and have heretofore demonftrated
that the arteries are diftended , becaufe they are fill’d
like Satchells or baggs, not becaufe they are blown up
like bladders. Yet notwithftanding Galens Experi-
ment, in his Book, that blood is contain’d in the 4rre-
ries, isotherwife, after this manner. He did cut the
arterie beinglaid open in length , and into the wound
he thruft a reed or a hollow pipe and ftop’d the wound
that the blood could not leap out. 5o Jong (fayes he)
as the arterie 2 thus, all of it will beat, but (o foon as witha
thred yon have above the arteries and pipe contratted the tn-
wicle of the arterie with anoofe , and ffop'dit with heed, yon
JBall not fee the arterie beat any more above the nosfe. 1 have
neither tryed this Experiment of Galens, nor do I
think it can be tryed and the body kept alive , by rea-
fon of the preruption of the blood out of the arterie,
nor can the pipe clofe the wound without a /igarure 4
nor do I doubt but that the blood will ftream further
through the concavity of the pipe. Neverthelefs G-
len by this Experiment feems to prove , that the pulfi-
fick faculty ff-:}ws through the tamicles of the arteries
from the beare, and thatthe arteries whilft they are di-
ftended by the pullifick faculty are fill’d, becaufe they
are diftended as bellows, notdiftended becaufe they
are fill’d like baggs. But the contrary is manifeft,
bothin cutting ofan arterie, and in wounds : For the
blood is poured out of the arteries with a forcible leap.
ing, fometimes farther, fometimes nigher, leaping by
fits, but the leaping of it is alwayes in the Diaffole of
the arterie , not in the Syffele. By which it appears
clearly , that the arterie is diftended by the impulfion
of blood. For of it felf it cannot byits diftention
throw the blood out fo far, it fhould ratherattra&
Air into it through “the wound , according to thofe
' things

118

;ﬂ]!i':

b
Tion
g
pulf
fldy
D
Jalle
Wi
J:"I-'I"i'
ity
ek,

ifﬁa
gl e
ke



| The Pwoeme. 7
things which are commonly fpoken. Nor let the
 thicknefs of the arterial tanicles cofen us in that, that

1 the pulfifick faculty flows from the beart by the tunicles

themfelves , for in fome creatures arseries do differ
nothing from weins, and in che moit remote parts of a
man , and the diffeminations of the arreries, asinthe
| brain, hand, &c. nobody can diftinguith an arrerse
from a vein, for they have both the fame tunisles.  Be-
fides in an Aseurifm, which is begot by thearrolion or
incifion of an arterie it has the fame pulfation with an
arterie , and yet it has not the ranicle of an arterie.
Moft learned Rivlan doth witnefs this with mein his fe-
venth Book. Nor let any manbelieve, thattheufe of
pulfe and refpiration is one and the fame, becaufe
that the pulfes are greater, more frequent, and fwift.
er , for the fame caufes as refpiration is , to wit with
| running , anger, bathing , or any other thing which
heats, For notonlythat Experiment is falfe { which
Galen endeavours to convince ) that by immoderate
“} repletion the pulfes are greater, and breathing leffer
‘§ but likewife in boys, pulfes are frequent, and refpira-
tion the while very feldome. Likewife in fear, care,
and anxity of themind, asalfo too in fome feavers che
pulfes are fwift and frequent, and refpirations more
feldome. Thefe and the likeinconveniencesdo follow
upon the opinions which are fet down concerning the
pulfe and ufe of the arteries.  Likewife thofe things
which are afhrmed concerning the pulfe and ufe of the
beart are no lefs entangled with very many and inex-
tricable difficulties, They do commonly affirm that
the beart is the ftore-houfe and fountain of vital Spi-
rit,by which it gives life to all the parts, and yec they -
deny that the right ventricle makes Spirits , but only
gives nourifhment to the /uags ; from whence fuy they
filhes have no right vensricle of the hearr, and indeed in
BO 4§ s B 4 | thole
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thofe which have no /ungs it is wanting , ‘and that the
:jg!':r ventricle of the hearr was meerly made for che lungs
aKe, ;

1. Why I befeech you ? [ince the conflitution of
both the wentricles is alike their fibers fram’d alike, and
fo of their tesdsns , Portals, veffels , ears, and both of
them are found full of blood in diffe&ion, 'alike black-
ith, alike knotty : why 1fay fhould we think that they
were appointed to fuch diverfe different ufes , feeing
a&ion, motion, pulfe, isthe fame in both? If the
three chree pointed porrals in the entry of the right ven-
tricle , be a hinderance of the return of the blood into
the vens cava , and if thofe three femilunary portals in
the orifice of the arteriofa vena were made to hinder the
regrefs of the blood ; fince they are fo likewife inthe
left ventricle , fhall we deny that they were likewile
made to hinder thé egrefs and regrefs of the blood
there? |

2. And fince they are almoft altogether- after the
fame manner, both'in their form and pofition in the
left as in the right, why do they fay that herethey hin-'
der the egrefs and regrefs of the Spirits,| and in the
right hinder the egrefs and regrefs of the blood 2 this
fame organ does not {eem to be fit to hinder the motion
of the blood and Spirits alike.

2. And how isit probable, as Realdus Columbius does
ebferve , that there needs fo much blood to the nutri-
tion of the /ungs,(ince this veflel, (thatis to fay) the ve-

#a arterofa, is bigger then both the branches of the di- =

ftributives defcend:ng into the crural vein ?

4. And I befeech you fince the /uxgs are fo near,
and the veflel is fo great, and they in continual mott-
on, what needs the motion of the right ventricle, and
what is the matter that nature for the nourifhing of
the lungs was forc’d to joyn another wvemricle to the
Peared v o Mgt nag When
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.| When they: fay that the left ventricle draws. matter
¢ | out of the lungs, and the right bofome of the hearz, tO
make Spirits , thatis to fay air and blood , and does

| likewife diftribute the fpirituous blood into the aort4,
and that fumes are fent back by the Fenal arterie into
i§ the lungs , and the $pirits into theaarra, what isit
N that makes the feparation , or haw comesit to pafs,
ghat fpirits and fumes pafs fometimes hither fometimes
| thither  without permiftion and. confufion ? if the
: § three-pointed mitre-fafhioned porzals hinder not the
return of fumes into the /ungs, bow fhall they hinder
the return of air 2 And how thall the half-moon partals
1 8 hinder the regrefs of the fpirits from the aorsa, the Di-
| gffole of the hears purfuing ? and by what manner of
way do they fay that the fpirituous biood isdiftributed

| through the Venal arterie into the Jungs out of the Zeft
ventricle, and that the three-pointed doors do not hin-
der ? feeing they affirm thatthe air does enter through
the fame veflel out of the /ungs into the left ventricle,
¢ lito the regrefs of which they would bave thefe three-
. pointed doors to be ahinderance, Good God how
. B thall the three-pointed doors hinder the regrefs of air
and not of blood 2 Further they having deftined the
vena arteriofs being a large veflel,” made with the tanicle
of an arterie, for one only and aprivate ufe, thatiste
B fay to nourifh the lungs , Whydo they affirm that the
i.WVenal arteric beng fearce fo big, having the ranicle of 2
wéin foft and loofe, to be made for more ufes , to wit
‘Mthree or four ? For they will have the air pafs through
Wit, out of the lungs into the left ventricle, and they
« Bwill have the fumes likewife to return through it out
Mof the heart into the lungs , they will have a parc of the
fpirituous blood to be diftributed by it, for there-
Birething of them : They will have thefe to fend fumes
from the bears, and the other to fend air to the bears ]:}?T
.. the
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the fame pipe ; when notwithftanding nature did not
ufe to frame one veflel , and one way, for fuch con-
erary motions and ufes, nor is it ever feen to be fo,

If they do affirm that fumes and airdo go and re-
torn by this way ; as through the tranfpirations o
Byonchia of the hver ; why cutting up the arteria venofa

- ¢an we find neither air nor fumes ? And whence is it

that we fee that arteria venofa alwayes full of thick
blood, and neverfull of air, (ince we fee air remain-

ing inthe longs ?

I any would try the Experiment of Galen, and cut
the windpipe of a dog being yet alive, and forcibly fill
the /ungs with air ,  and being filled bind them ftreight,
afterwards cutting up his breaft he fhall find great ftore

. of air in the Jungs, even to their utmoft tamicle , but

nothing in the arteria venofa, nor in the left vestricle of
the beart. But if ina living dog eicher the bears did
areract it, or the Jungs did pulfe ic through, they
fhould do it much morein this Experiment, Yea in
the adminiftration of Anatomy blowing up the lungs of
4 dead body , who doubts but the air would enter this
way, if there were any paflage ? But they do fo much
eiteem the ufe of this arteria venofa for the conveying
of air from the lungs tothe bears , That Hier, Fabr. ab
ag9. pend. does aflert, that the lungs were made for
this veflels fake , and that it is the chiefeft part of the
lnngs.

But I befeech you, if the arteria vesofahad been made
for the conveying of air, why has it the confticution
of a'vein ?

Nature would ftand more in need of pipes, and of
anaular ones 5 indeed fuch as the Bronchia are , that
fhould be alwayes open, and never lye flac, that they
might be altogether void of blood ; left the wetnefs
(hould hinder the paffage of the air, as it is manifeft,

-' ( when
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( when the lungs are difeas’d by the ftuffing or leaft en.
try of legm into the Bronchia) when we makea whifts
ling or a noife in our breathing.

- That opinion is lefs tolerable ; which ( fuppofing
that an airy and bloody mateer is neceflary for the ma-
king of vital Spirits ) does affert, that the blood is

~drawn through the hidden pores of the mediafin of the

beart , out Of the right wenrricle intoO the left, and that
the air is drawn through a greacveflel , the arzeria ve-
nofa, out of the/ungs s and for that caufe, that there
aremore pores in the zptam of the bears, fitter for the
production of the blood. But by my troth there are

| no fuch pores, nor can they be demonftrated.

For the fubftance of the feptwm of the beart is thicker,
and more compa® then any part of the body , except
the bones and merves, But if there wereholes, how

¢ were 1t pofiible, (" fince both the wentricles are diftend

ed at one time ) that the one can draw any thing

| from the other | or that the /efs can draw blood from

the ighs ? And why fhould not I rather believe that
the right draws Spirits from the lefz, then that the Zfe
through the fame holes fheuld draw blood from the

d right ? Butitistruly wonderfull and incoherent, that

at the fame inftant the blood fhould be moft conveni-
ently drawn through hidden and obfcure paffages, and
air through very open ones, And why, I befeech
you, have thiey their refuge to hidden, invifible, incer-
tain , and obfcure pores for the pafiage of the blood
into the lefr ventricle , when there is fuch an open way
through the arteria venofa ? Truly it is a wonder to me,
that they would rather invent or make a way through
the feptum of the heart, which is grofs, thick, hard, and
moft compa® , then through the patent Vs Fenofuns,
or clfe through the fubftance of the Zungs , thin, loofe,
molt foft and fpongious, Befides, if the blood could
; oy pafs
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pafs through the fubftance of the feptum , or be imbib’d
by the ventriclesi, whatneed were there of the branches
of the Coronal arterie divided for that purpofe ? Which
is very worthy to be obferv’d, ifin a Birth ( when all
things are thinner and fofter) Nature was forced to
bring the blood through an oval hole, out of the Vena
Cava through the Arteria Venofa, how can it be poffi-
ble that fhe fhould pafs it fo conveniently , and with
no trouble, through the feptum of the beart , being
now made thicker after growth ?

Andreas Lanrentinsin his Lib, o, Chapy 11. Duaft. 12,
being back’d with the authority of Galen, and the ex-
- perience of Hollersus, affirms, that whey, and the at-
ter, out of the cavity of the breft , being {upp’d up by
the ArreriaVensfa, can be expefled through the /eft ver-
tricle of the hears and the artéries , together with the
Urine and the Excrements ; As likewife for the confir-
mation of it he relates the Cafe of a certain Melancho-
lyman ; who was freed from a Paroxifm by the emifli-
on of tronbled, ftinking, tart #rize, by which kind of
difcafeat laflt dying, and diffe®ing the body, no fuch
fubftance as he pifs’d , did either appearin the bludder
or in the reins, any where , but a great deal in the left
ventricle Of the heare , and concavity of the breaft,
whence he wannts that he foretold the caufe of fuch di-
feafes. But I cannotchufe but wonder , fince he had
guefs’d and foretold that Heterogeneous matter could
be evacuated by the fame paflage , chat he either could
not or would not fee or aftirm, that through the fame
wayes the blood could be conveniently , according to
Nature , brought out of the lungs into the left
wentricle,

Therefore from thefe , and many fuch things as
thefe , it is clear, thacthofe things which are before
fpoken by former Authors, concerning the motion and

ufe
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| .
' ufe of the beart and the arteries, do either feem in-

1! convenient or obfcure, or admit of no compoffibi-

| lity, if one do diligently confider them ; there-
fore it will be profitable to fearch more deeply
 into the bulinefs, and to contemplate the motions

= | of the arteries and hesrt , not only in man, but

i alfo in all other creatures that have a bears ; as
likewife by the frequent diffe&tion of living things,
and by much ocular teftimony to difcern and fearch
the cruth, i) 7 ‘
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E XERCISE s

' The motion of the Heart | and
| Blood, in Living Creatures,

CHAP. I
The Canfes which mev’d the _Author to write

e

2SN Hen firft T applyed my mind, to obfervas

5 tion, from the many diffe®ions of Li-
ving Creatures as they came to hand,
that by that means I might find out the
ufe of the motion of the Heart and things
' conducible in Creatures 5 T ftraighe-
wayes found it a thing hard to be attained, and full of
diﬂll’culty , fo with Fracafforins 1 did almoft believe,
that the motion of theHeart was known toGod alone :
For neither could I rightly ditingu.(h, which way the
| Diaflsle

, .
[
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Diaftole and Syffole came to be , nor when nor where Ji
the dilatation and conftriction had its exiltence. .Andghat
by reafon of the quicknefs of the motion , whichih
fome creatures appeared in the twinckling of aneye,

like the paffing of Lightning 5 fo tgan;
Contraftion. ~ fometimes the Sy fole did prefent it felf i
Extenfion.  tome from thisplace, and the Diaffole §

from that place , fometimes juft contra-

ry , fometimes ‘the motion was various , fometimes §i.
confus L1l

>d : whence I was much troubled in mind , nor §i

did I know what to refolve upod my felf, or whatbe= i,

lief to giveto others 5 ROr wonder’d I agthat whic
Andreas Laurenting writes , That the motion of the
heart , was as the ebbifig and flowing of Esripu 10
Ariffotle. At laft ufing daily more fearch and dilia
gence , by often lookinginto many and feveral forts
of creatures , I did believeI had it the nail on the
head, urwinded and freed my felf from’this Labyrinth;
and thought I had gain’d both the motion and "ufe of J4;.
the heart , together with that of the arteries , whichT .
did fo much delire : Since whichtime I have not been
afraid, both privately to my friends, and publickly in
my Anatomy Lectures to deliver my cpinion,

Which, asit commonly falls out, pleafed fome,
and difpleafed others; Some there werethat did check
me, {poke harfhly, and found faulc that T had depart=
ed from the precepts and belief of all Anatomifts ; O=
thers avouching that it was a thing vew , worthy of
their knowledge, and exceeding profitable, requir’d
it to be more plainly delivered ro them., At laft;
mov’d partly by the requefts of my friends , that all

men m-ght be partakers of my endeavours, and partly §.

by the malice of fome, who being difpleas’d with what
1 (sid, and not underftanding it aright , endeavoured

to traduce me publickly , 1 was forcéd to recommend
thefe
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tichefe things to the Prefs, thatevery man might of
ime, and of the thing it felf, deliver his judgement
Mifreely. But fo much the more willing I was to i,
iy lbecaule Hieronym, ab Agq. P, having learnedly and
it accurately fet dowrin a particular Trearife, almoft
[",,f"a_l]_thc parts of tiving creatures , left the heart only
“lantouched, = Laftly, if any profit or advantage
Udmight by my induitry in this accrew to the repub-
I5iick of Literature, it might perchance be granted
Welthat I had done well, and others might believe thac
i1 had not fpent my time alcogether to no purpofe,
“*hand as the old man fays in the Comedy,

thé| - _

il Noman (o well ere laid his connt to live,

Jiaf) < Bt that things, age, and ufe, fome new thing give,
sl T has what you thought you knew, you fhall not kpow,
At | And what you once thought beft, yon foull forge.

thif * ‘This may perchance fall out nowin the motion
‘URof the beart , thar from hence the way being thus
tipervious, others trufting to more pregnane wits,

wifmay take occafion to do better, and fearch furcher,
5‘1[1

i — -
e
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ek har manner of motion the Heart has in the difefTion of
UR  living Creatnres.

5 *
if Flrf} then in the hearts of all creatures, being difs
la {ected whillt they are yer alive , opening the
t#lbreaft, and cutting up the capficle, which immediates
ffly environeth the bearr , you may obferve thac the
wilbears moves fometimes, fometimes refts : and that
s there isa tinie when itmoves, and when it moves
KeEnot, ;

Luﬂ[ ' & Ti]is
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This is more evident in the bearts of colder crea.
turcs , asthe Toads, Serpents, Frogs, Honfe- Snails
Shyimps, Crevifes, and all manner of little Fifes.
For it fhews it {clf more manifeftly in the hearts of
hotter bodies, as of Dogs, Swine, 1f you obferve at-'
tentively till the beart begin to die, and mgve faint-
ly., .and difeis as it were departing from it. Then
yon may. clearly and plainly fee that the motions of
it are more flow § and feldom , and the reftings of
it of a longer continuance : and you may obferve
and diltinguifh more ealily, whatmanner of motion
it is, and which wayesitis made , in the refting of
it aslikewife in death, the hears is yielding, flag-
ging weak, and lyes as it were drooping.

At the motion ,  and whilft it is moving , three
things are chiefly to be obferved.

1. That the beart is ere@ed , and that it raifesit
felf upwards into a point, infemuch that it beats the
brealt at that time , fo as the pulfation is felt out-
wardly.

2. That there is a comtraction of it every way,:
efpecially of the fides of it, fo that'it appears lefler,’
longer,and contraded. The beart of an Eel, taken
out, and laid upon a trencher, or upon ones hand,
doth evidence this : It appears likewife in the bearts
of litele Fithes , and of thofe colder Animals whole
hearts are fbarp at top, and long. \

3. That the bears being grafp’d in ones hand |

whil® it is in motion, feels harder. This hardnefs
arifes from rention, likeas if one take hold of the

rffm’m;f.r of ones arm by the Elbow whilft cthey are mo+ |
ving the fingers, fhall feel them bent and morere- |

filting.
4. *Tis moreover to be obferved in Fi%, and
colder Animals which have blood , as Serpents, Frogs,

at }

top

Rt
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at that time when the heart moves it becomes whi-
tith , when itleaveth motion it appears full of fan-
guine colour. From hence jt feemed tome, that
the motion of the heart was a kind of fention in eve-
ry partofit, according to the drawing and confbritti.
04 Of the fibers every way ; becaufe it appear’d that
inallits motions, it was erected, received vigour,
grew leffer, and harder , and that the motion of it
was like that of the mufcles ; where the contractionis
made according to the drawing of the nervosus part:,
and fibers, for the muftles whillk they are in motion,
and inacion , areenvigorated, and ftrecched MG
foft become hard, they are uplifted, and chickned,
fo hikewile the heart.

From which obfervations ‘with good reafon we
may gather thac the bearr ar thattime whillt it isin
motion, {ufters conftri@®ion' . and is thickned in its
outlide, andfo fireightned initsventricles , thruft-
ing forth the blood contained within it: which
from the fourth obfervation is evident, becaufe that
i the tention it becomes white baving thruft out
the blood contained within it and prefencly after
i it relaxation, and reft , a purple and crimfon co-
lour recurns to the hearr, 'Bat of this no man needs
to make any farther feruple | fince upon the infli&-
g of a wound into che cavity of the ventricle, upori
cvery motion , and pulfation of the bears , in che
very testion,) you fhall fee che blood wichin contain«
ed to leap ouc,

So then thefe things happen at one and the fame
time, the semion of the heart , the ereflion of the
pesnt , the beaving ( which is felt ontwardly ) by
reafon of ics hitting againft che breaft, the incraffy-
tion of the fides of iz, and the forcible protrufion of
tae blood by conftri®ion of the ventricles,

3 Hence

i
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Hence the contrary of the commonly receive
opinion appears, which is, that the beart at tha®
time when it beats againft the breaff, and the pulfa-
tion is outwardly fele, it is believ’dthat the ventri-
cles of the heart are dilated, and replete with blood,
though you fhall nnderftand that it is otherwife,
and that when the beart is contra®ed it is emptied.
For that motion which is commonly thought the Ds-
aftele of- the heart., is really the Syffo/e , and fo the
proper motion of the heart is not a Diaffele but a Sy-
ffale, for the beart receives no vigour in the Diaffole,
but in the Syfole , for then it isextended , moveth,
and receiveth vigour,

Neither is that to be allowed , though it is con-
firmed by a comparifon allcadged by the Divine Ve/-
(alins , of a wreath of Oziers , meaning of many
twigs joyn’d together in fathion of a Pyramide : that
the beart doth not only move by the {treight fibers,
and fo whilft the topis brought near to the bottom,
the (ides of itaredilated round about , and do ac-
quire the form of a littie gourd, and fo take in blood,
(for according to all the drawing of the fibers which
it has, the bearr is ftiffped, and gather’d togetber )
But that the outfide and {ubftance of it are rather
thickned and dilated , and that whilft the fibers ate
ftretched from the top of the corner to the bortom,
the {ides of the bearr do notencline to anorbicalar fi-
gure y but rather contrary , as every fiber circular
iyes plac’d, does in its contradtion, encline to
{treightnefs, and as all the fibers of the mufcles whillt
they are contracted and (hortned of their length,
fo rowards the fides they are extended , and are
thickned after the fame fafhion as the bodies of the
maicles.

d

To this add, that not only 1n the motion of the !
beart, |
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heart , by ereition and-incraffacion of the (ides of

- it, 1t fofallsout, that the vericles areftreightned,
but moreover all the (ides inwardly are girt toge-
ther as it were with a mefe , for expelling the blood
with greater force , by reafon that thofe fibersor
little tendons | amonglt which there are none but

| ftreightones, (for thofein the outfide are circular)
called by Aristotle Nerves , arevarious in the ven-
tricles of the bearts of greater creatures, whilft they
are contracted together +with a moft admirable
frame.

Neither is ittrue which is commonly believ’d,
that the bearr by any motion or diftention of its own
doth draw blood into the ventricles, but that whil {t
it ismoved and bended , the blood is thrult forth,
and when it is relax’d and falls , che blood is recei-
ved in manner as follows.

——

m——

CH.L& P11 K

What manner of motion the Arteries have in diffeltion of
living creatures.

Here occurs in the motion of the hears thefe
things further to be obferv’d, which have re-
lation to the moving and pulfation of the arcerses.

1. That whilft there is a tention , contra&ion of
the heart ,-and a percuffion of the breaff, and an ap-
parent Syfole , the arteries are dilated , do beat,
and are in their Disffole, 1n like manner when the
right ventricle theults our the blood contained init,
the arterious veinbeats and is dilated , together with
the relt of che arteries of the body,

. 2, When the left ventricle cealeth to move, beat,
C 3
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and to be contracted , the beating of the arterier
ceafes : nay when thesenrion is but faint, the pulfa-
tion of the arteries is hardly to be perceived, and fo
likewife in the arrerial vein, when the right ceafes,

3. Likewife cutting or piercing any arterieinthe
very teution Of the left vemtrisle the blood is foreibly
thruft out of the wound , fo cuttingthe arterial vein
at the fame time , and in the teation and contra®ion
of the right ventricle, you fhall fee the blood to butft
‘out forcibly from thence.

So likewife in Fifbes, cutting the conduis pipe,
which Ieads from the heart to the gills,” at which time
you fhall fee the hearr ftiff, and contra&ed , from
thence you fhall {ee the blood forcibly thruft ou,

Laltly, asin the cutting of any arterie, the blood
leaps out fometimes farther , fometimes nearer,
you fhall find the out-leaping to be juft with the 4»+
verial Diaftole , at which time the beart ftrikes the
breaft, and at that time then when it appears that the
beare 1s in its temtion , and contra®ion, it isin its
Syftole , and that the blood isthruft out with the
fame motijon, ;

From hence, thisagainft the Common rule ap-
pears to be clear , that the arrerial Diaffole isatthe
fame cime with the §yfole of the hesrs ,- and that che
arteries are fill’d and diftended, by reafon of the im-
miffion and intrufion of blood made by the con-
ftriion of the ventricles of the heart , as likewife
that the arreries are ftrecched, becaufe they are filld
like Bags or Satchels,and are not 61°d becaufe they
are blown up like Bellows : and for the fame caufe
do all the arrerics of the bud}; beat, by reafon of the
tention of the left venricle of the bearr. asthe arterial
zein from the tention of the right.

Laftly , That the pulfation of the arteries arifes

' from




Dfthe motion of the Deact, 6. 23

"1 from the impulfion of blood from the lefs ventricle s
- | juftfo, as when one blows irito a glove, he fhall fee
all the fingers fwell up together , and affimulate
| this pulfation. = As alfo according to the tention of
‘| the beart , the pulfations are greater , more vehe:
1 ment , more frequent, f{wifter, keeping the num-
"1 ber , quantity ; and order , of the beating of the
al heart.
‘ Nor is it to be expe@ed , that becaufe of the mo-
| tion of the blood there fhould be a certain diftance
:: | of time betwixt the conftridtion of the bears | and
‘| the dilatation of the arteries, ( efpecially of thofe
"1 that are furtheft diftant ) that they be not at the
i {ame inftant , becaufe that ina Bafor ( as likewife
| ina Drum, and long pieces of Timber ) the {troke
§ ‘ and the motion are alike foon at both extremes :
L fince the cafe here s juftasin the blowing up of a
tF Glove, ora Bladder. Hence Arift. 3. Anim. C.9.
“R de refp. C-ZP. 15. The blood (fays he ) of all lving
treatnres, beats within their veins, ( meaning the arte-
KR pies, ) andwith a continnal motion moves every where ;
[o do all the veins beat together, and by twrns , becarfe
¥ 8 they have their dependance npon the bearte  But it does
w8 abwayes move, wherefore they likewife move, andin vrder
W toits motion when it doth move.
i We muft obferve with Galen , that the arreries
B were named veins by the ancient Philofophers. 1
W chanced on a time to fee and have inhand, an acci-
{8 dent which did moft plainly confirm thisto me to
4@ be true : A cerrain perfon had a great fwelling
k@ which did beat on the right fide of his riroat near to
i@ the defcent of the fubclavial arterie , into the arm-
I8 pits, call’d Anenrifma, begotten by the corrolion of
the arteric it felf, which grew bigger and bigger
‘gvery day, being filled with the immiffion of blood
G4 from

fa
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 from the arterie at every pulfarion 5 which was found
upon the cutting up of his body after he was dead.
In this man the p#/fe of his arm upon that fide , was
very weak , by reafon that the greater portion and
influx of blood was turned into the fwelling , and
fodiverted,

Wherefore, whether it be by compreffion, ftuf-
fing, orinterception, that the motion of the blood
through the arteries be hindered, in that cafe the
- furthermoft arreries do beat lefs , feeing the pulfe of

the arteries is nothing but the impulfion of the blood
into the arteries,

I

-

CHAP. IV.

What manner of morion the Heart , and the eays of it,
pave in living Creatures.

Efides thefe , there are to be obferved fuch
things as belong to the ears, which Gafpar Bau-
hinus P.C. Anat. 22,21, and Foban. Riolanus | men
very learned, and skilfull 4natomiffs have obferved,
and advifes us, that if in the live diffe&ion of
any animals you have good regard to the motion of
the beart ; you fhall fee four motions, diftin&
both in time and place : with Jeave of {uch emineng
men be it fpoken, there are four motions diftin&
in place, but notin time; for both the earsr move
together, and both the ventricles move together, fa
that there are four motions diftiné in place , only
at two times, and it ischus,

There are as it were at onc time two ‘motions,
pne of the ears, and another of the vestricles them-
{elyesy for they are not jult at ong infigne, but the

‘ J motion
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imotion of the ears goes before ,- and the motion of

| the beart follows 5 and the motion feems to begin at
 the ears , and to pafls forward to the wen icles ;

when all things are already in a langnifthing condi-
rion, { the bearsdying away, asitisbothin Fifes,

| and other colder ammals which have blood.) there
.| intercedes fome fhort relting time betwixt thefe
| two motions , and the beart being as it were weak-
| ned, feems to anf{wer themotion, fometimes fwift-

er, fometimes (lower ; lalt ofalldrawing towards

| death, it ceafes to anfwer by its motion , and only
| by nodding its head feems as it were to give con-
i fent, and'moves {o infen(ibly, -thatit {eems only to
| give afign of motion to the ears: So the beart firft
| leaves besting, before theears, fo that the earsare |
| faid to out-live it : the left wentricle leaves beating
+ B firft of all, then its ear, thenthe ?'fg.l':f; ventricle, lait

| of all ( which Galen obferves ) all the reft giving off

L and dying, the right ear beats {till : fo that life

feems to remain laft of all in theright, And whilit

p by lictle and lictle the beart is dying , you may fee

after two or three beatings of the ear, the beart will,

| being as it were rowfed, anfwer , and very flowly

and bardly endeavour and frame a motion.
. But this is chiefly to be obferved , thatafter the

B beart has left beating, and the earsare beating ftill,

| putting your finger upon the ventricle of the beart,

every pulfation is perceived inthe wentricles , juft
after the fame manner as we faid the pulfstions of
the ventricles were felt in the arterjes , a diltention
being made by impulfion of blood : ard at this time,
the ears only beating , if you cut away the posst of
the heart with a pair of Seiffors ; you fhall fee the
blood flow from thence at every pulfation of the
ear , 1o that from thence it appears which way the
' i3 blood

L
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blood comes into the ventricles, notby attra&ion or
diftention of the heare, but fent in by che impulfiod
of the ears.

Itisto be obferved , thar all thofe which 1 call
pulfations , both intheears | and in the bearr ; are
contra®tions, and that the carsare evidently firft
contraed , and afterwards the bearr it felf.” For
the ecars whilft they move and beat, become whitifh,
efpecially when there is little blood in them , for
they are fill’d as the ceflars and treafiries of blood,
by the compreffive motion of the veins, and the
tending of the blood to its proper Centre. Nay fur-
ther , itis moft evident, in the exds and exrremities
of them, that the whitenefs arifes meerly from the
contra&ion of them,

In Fifbes , and Fragr , and the like, having but
lone wventricle of the heart ( for in lieu of one ear
they have a litele bladder
beart full of blood ) you fhall moft evidently fee the

bladder firlt contra®ed , and the contra®ion of the |

beart to enfue,

plac’d atthe bortom of their

Notwithftanding T thought fit to infert thofe |

things which were of acontrary courfe, the bears
of an Eel, as alfo of fome Fifhes, and living crea-
tures being tane out beats withoutesrs, nay though J&
you cut it in pieces , you fhall fee cthe pieces when if
they are afunder contra® and dilate chemfelves, fo !
that in {uch, after the motion of the ears, the beart i

does leap and beat : But this perchiance is only pro-

perto fuch creatures , which are more tenaciouns of
life, whofe radical moift#re is more glutinous, fatter, !
tougher, and not fo eafie to be diffolv’d. This al= {f
fo does appear in the flefh of Eels | which after chie o

) Ei ;I.- _ill'j

<kinning, exenteration, and cutting in pieces, re-
gains motion. ¢

This |
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This 1s certain that upon a time trying an expe-
miriment #pon 2 Dove, after that the hears had quite Jeft
imotion , and that the ears had a while given over,
Il wetted my finger with fpittle, and being warmed
#kept it a while upon the beart,’ by this fomentation,
Alas if it had received ftrength, and life afrefh ,. the
slbeart, and its ears began t6 move, to contrad, and
yfopen , and did feem as it were recall’d back again
- -firom death.
But befides all thefe T have often obferv'd that af-
ter the beart it felf, and even ics right ear , had at
rJbe very point of death left off beating , thére ma-
Mifeltly remain’d in the very blood whichis in the
Might ear, an oblcure morion, .and a kind of inunda-
tion , and beating , thatis to fay, fo long as it
[eem’d to be poflefi’d with any blood or fpirir.
| A thingofthelike nature, inthe firft generation
Pf a living creature moft evidently appears in a
wliHens egg within feven dayes after her ficting , firlt
Mdf all thereis in it a drop of blood , which moves,
s Ariftorle likewife obferv'd , which receiving en-
jcreafe , and the Chicken being form*d in pare, the
Mrars of the heart are falhioned , which bearing there
fis alwayes life ; thenafterwards within a few dayes
fl:be body beginning to receive its lineaments, then
§ikewife is the body of the heart framed , but for
iflfome dayes it appears whitifh and without blood,
Mhor doth it beat and move as the reft of the body ;
Qs alfo 1 have feen ina child after chree moneths,
e beart to be al(o form’d, but whitifth, and with-
gbuc blood 3 in the'cars of which notwithitanding
liere was great ftore of blood , and of a crimfon
-olour : folikewifein the egg when the Chick was
ghew form*d, and encreafed | the heurs began like-

wife to encreafe , and to have ventricles in which it

began
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| 28 Qnatomical Crevciles
g began to reccive blood and pafs it through. .
1 So that if a man will more narrowly pry into}
Lol the truth, he will not fay , that the beare is the firfifim!
e thing that lives , and laft thatdies, but rather thefui:
i | ears (and in Snakes, Fifhes, and fuch like crea-fium
tures, the part which is inftead thereof ) and thatje.
it both lives before the hears, and dies after it. fe b
Nay it’s doubtfull too, whether or no beforefuil
them alfo the fpirit and blood have an obfcure beat~}u i
ing, which to me it feem’d to retain after death, oril
whether we may fay that with this beating the life} iy
begins, feeing the Sperm, and prolihque Spirit, of ful«
all living creatures, goes from them with a kind of §iini
leaping , as if it felf were a living creature. Sofiu:
Nature in deathmaking as it were a recapitulati-fi
on, returnsupon her felf with a retcrograde moti- Jain
on, fromthe end of her race to the beginning of it, §us
from whence (he fir iflues thither (he returns, fee-J§uf
ing the gengration of living creatures, from not i
T being a living creature , isto be a living creature, i
1 as from a non.entity to be an ent.ty, {o by the fame §ik
| fteps, corruption pafles froman entity , to a non- §
. (entity ; whenceitis, that that whichin living crea- fu
iy tares is lalt made, fails firlt, and chac which is firfk §f
? made, fails laft, {iin
f
r

Vipg
1%

I have likewife obferv’d, that there isreally afiy,
bearc in all animals, and not only ("as Arifforle g
fays ) in the greater fort, and fuch ashave blood, !T.-:‘.
but likewife in leffer , and fuch as have none, as’
thofe that are crulted without, or have thels, as!
houle-Snails, Crabfifs , Crevifes, Shrimps , and ig
many others, nay in #afps, Horsets, and in Guats,
by anoptick glals made for the difcovery of the lealt §uy
things, in the upper end of that place which is called §u,
‘thfil’f ta:ll, Ifaw che hbearr beat , and [hewed it O [0
others, Buat fuy

.
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But in thofe creatures which have noblood | the
‘rﬁ;m;_rr beats very flowly, and with deliberate ftr GLes,
Whs it does in other creatures which are dying, and

tds contrated leifurely , as in Suais is ealic to dif-
ithern , whofe hearr you (hall find in the right [ide at
{he bottom of that Orifice , which it feems to open
tnd fhut for taking of air, and from whence it calts
isbuc foam , diffecting it at the top near the place
otfwhich is anfwerable to the liver.
ftl- Bug ic is to be obferved likewife, that in Winter,
ind colder feafons | fome creatures which have no
flood, fuch as is the Snail , have nothing which |
Sofzeats, but do rather feemto be like plants ; as like-
fwile the relt , W hich for that caufe are cailed Plant-|
ifamimals. It 1s likewife to be obferved , that inall
thcreatures which have bearts , there are ecars like-
tfwife , or fome thing anf{werable to them, and
wherefoever the bearr has two wentricles then are
wWo ears , butrnot -:r;mtrarllgir But 1f you oblerve
the fathioning of a Chick in the eg g, hrlt of all
there isin it as 1 {aid only a bladder'or drop of blood,
which beats , and encreafling afterwards the beart 1
iillperfe&ed ; fo in fome creatures ((as not reaching
a further pecfe@®ion ) there is a certain little blad-
s Wlder only like a point , red or white , as the begin-
..-.;nmg of life, asin ch*.r, walps, Snails, Shrimps, Cn.--
1Bvifes.
fl There is found bere with us a fort of very little
fFilh , calied 1in Englifh M_rm-rp, and in Low
Darch Ees Garneel , uﬁmlig1 taken in the Sea, and
lin the River of Thames , all the body of which js
fitraniparent: Thislirtle Fifh I'have often [hewn in
@water to{ome of my fpecizl friends, fo that we
could clearly difcern the mortion of he beart in thac
creature, the outward parts nothing stall obftrug-
. ing
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ing our (ight, asif irhad been through a window. e
InaHens egg 1 (hewed the firft beginning of the
Chick, like alictle cloud , by putting an egg of
which the (hell was taken, into water warm angd}, .,
clear, in the midft of which cloud there was a poingf ..
of blood which did beat, fo little, that when Lo wagly, i
contracted it difappeared , and 'vanifh’d out of outl. .
ight , and inits dilatation , fhew’d it felf again,|
red, and fmall, as che point of 2 needle ; infomuchf >
as betwixt being feen, and not being feen, as it

s
were betwixt being , and not being , it did repre=f
fent a beating, and the beginning of life, 1

UL

CHAP. V. .

The altion and office of the motion of the Heart. |
Confidently believe then , that out of thefe and ™

the like obfervations , it will be found that thef ™
motion of the beart is after this manner., ) bl

Firlt of all theear contra®s it felf , and in that 5
contraction throws the blood with which it a- |,
bounds, asthehead-fpring of the veins, and the cel|
lar and ciftern of blood, into the ventricle of the heart, i
which being full , ftraightway the: beart raifes 1
felf, ftretches all the rerpes , contra®s the vemri=|l ¥
cles, and makes a pulfation : by which pulfation it
continually thrufls that blood, ( which by the ears § 1
isfentiny forth into the arteries, the right ventricle 4.
into the /uugs , through that veflel which is called !
the venaarseriofa, butisindeed both in its place and W
function, and every thing elfe, an arrerie . the/leff [J
ventricle into the aorra, and fo by the arteries into | i
the whole body, « S

| -
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| Thofe two motions , the one of the eqrs , the
" other of the weniricies , arefo donein a continued
¥ motion, as it were keeping a certain harmony, and
I number , that they are both done at the fame time,
#and one only motion appears, efpecially in hotter
| creatures , whilt they move with a fudden motion.
| Nor is this otherwife done, then when in Engines,
one wheel moving another , they feem all to move
“Wrogether . and in the lock of a piece, by the draw-
‘Jing of the fpring, the flint falls, ftrikes the fteel,
“Rfires the powder, enters the touch-hole, difcharg-
és, the balls fly out, piercesthe mark, andal] thefe
motions by reafon of the fwiftnefs of them , appear
in the twinkling of an eye: So likewife in the de-
glutition , the meac or drink ischrown into the
jaws , the larinx is fhut clofe ; by its own muftles,
and the Epiglotess, the top of the weafon, is lifted up,
and opened by ‘its mufcles , juftasafack is raifed to
Wbe filled, and opened that it may receive ; it thrails
‘Mdown the meat or drink being receiv’d, by the
“Welowarting mufcles, and with' the long mufeles {ucks it
fldown 5 yet notwith(tanding that all chefe motions
"Bare made by feveral and contridiltin@ organs whillk
“Wthey are done in harmony and order , feem but to
““Wmake one motion and action, which chey call fwal-
‘Rlowing, ; R :
#I' Soit comes to pafs clearly, in the motion and
"Maction of the hearr , whichisakind of {wallowing,
and transfufion of blood out of the veins into tlie ar-
teries., And if any man carefully oblerving this,
fhall diligently fearch the motion of the besrt in the
diflecion of any living thing , hefhall fee not only

Hilirhat which 1 bave faid , ‘that'the beart ere@s it felf,

‘Bland makes one continued motion with the ears of ir,
but likewife a certain motion and inclination {ide-

wayes, -
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32 Quatomical Crevciles

wayés, and an ebfcure leaning thatway , in order
to the draughe of the right ventricle, fo carrying ot
the work. As we may fee when a Horfe drinks,
and fwallows the water , at every gulp the wateris §™
fup’d down into the belly , which yields a certain (7",

noife and pulfe to him that heeds him, and touches .

him ; even fo it comes to pafs, that whilit fome

portion of the blood is drawn out of the weiss into,
the arteries, there isa beating which is heard within

the breaft.

The motion of the heart then is after this manner, §°

and the eransfufion and propulfion by mediation of
the arteries is one of the a&ions of the beare, fo that
the pulfation which we feel, is nothing elfe but en-
ly the impulfion of the blood by the hears, -

But whether or no the hearr contribute any thing
elle to the blood, belides the tranfpofition , local mso-
¢ion, and diffribution of it , we muit enquire after-
wards, and colle& our of other obfervations. Let
this fuffice for the prefent , that it is fufhiciently
evidenced, thacin thebeating of the hears the blood

is transfufed and drawn out of the veins , into the ¥

arteries, through the ventricles of the beart , and {0
diftributed into the whole body.

But thisall doin fome manner grant and gathet
from the fabrick of the bear: , and from the figure,
place , and #fe of the Portals | yet ftumbling as ic
were in a dark place, they feemto be dim-fighted,

and clamper up divers things , which are contrary g
and inconliftent, and fpeak many things at ran- § &

dom ( as we fhewed before. ) Onething feems td

me to have been the chief caufe of doubt and miftake

in this bulinefs, whichis, the contexture ina m:n §~

of the heart and lungs ; For when they did fee the
vewa artariofu , and the arterie venofa , coming like=§

wife

pd
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cfwile into the lungs, and there to difappear,it conld

A0t [ink with them either how the right ventricle
< lhould dittribute the blood into the bugy, or how
islhe lefe ventricle thould draw it out ef the vena Ca-
2. This Galens words do teftific in his book De
§lac. Hip. & Plar. 6. Where he inveighs againft
whCrofiftratss, concerning the beginning and ufe of
wlhewveins, and the conco®ion of the blood. 7«
i Wvill anfwer ({ayes he) that it is (6 ordained, that the
Weod be prepared inthe Liver, and [o cayried to the
M Teart, there to receive its proper form and abfolute per-
“Wettion : which truly (eems not without reafon 3 for no
RSt and great work_ss done (wddenly, at one attempr,
Wnd gains all its refining fromone infiruments Which if
: fﬁ;ﬁu Joew wus ansther wveffel which draws ont the
tlood, being abolutely perfeited from the heart, and dif-

Ro/es of it as the arteries do of the (pirits through the whole

"Roay.
§ See here an opinion which carries reafon with
"Bt lefc and reje@ted by Galen, becaufe ( befides
lot perceiving the paffage, ) he could not find a
freflel which from the beart fhould diftribuce the
@lood into the whole body.
' Butif at that time in the defence of that opini-
Qo (which is now ours, and in all things elfe
“Wgrecable to reafon by Galess own confeffion )
"®ne fhould with his ﬁyng:r have pointed out the
' lireat arzerie difpenfing the blood from the beare
ato the whole body , what would that Divine
1am , molt ingenious , and moft learned , have
“Wofwered ? T wonder whether he would have faid
s"8hat the arreries diftribute fpirits and not blood ?
! ertainlg he fhould not by this {ufficiencly have
: an Erofiftratses, who didimagine the fpi-
b :
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rits to be contained in the arteries only § but
fhould in the mean time contradi® himfelf , and
bafely deny that ,
he {tiffly maintains to be true, proves it by many
and firong arguments, and by experiments demon-
firates it, thatblood is naturally contain’d inthe
arteries, and not (pirsts,

But if that Divineman, ashe does often in the
fame place, do grant that all the arzerses of the bo-

dy do arife from the great arterie, and it from the)|

beart, and profefling likewife that thofe three poin-
red doors plac’d in the Orifice of the A¢rta do hin-

der the return of the blood into the beart, and thati

aature had never ordain’d them for the belt orour
intralls, unle(s it had been for fome {pecial Of-

which in one of his own Books

fice, I fay, if the father of the Phylicians fhould
grant all thefe things, and in the fame very words

as he does in

his forementioned book, 1do not fee |

how he could deny that the great arterie was fuchy

a vellel as did carry the blood, after it had received

its abfolute perfedion, out of the heart into the)
whele body : Or perchance he would {till conti-}

nue to be doubtful, cas all the reft [ince his time to
this very ddy) becaufe not {ecing the contexture of
the heart with the /ungs he was ignorant of the ways
by which the Blood could be carried into the ar-
* yeries, which doubt does not a little perplex the
Anatomifts when always in diffe&ions they find the
arteria vemfa and the leftventricle full of thickknots
ty black blood,fo that they are forc’d to affirm that
the blood fwets through che enclofer of the heart
from the right wentricle to the Jefr 5 but this way I
have fufficiently refuted already, therefore there:
sault another way be prepared and laid

-

w2
¥ o

open,

which t




DE the motian of the Deart, 6. kL
. Whith b#i'ngfﬂund, thtrc .i:'\an, I imﬂ'ginf‘ bE ﬂﬂ
"} difficulty, which can hinder any body from grant-

™ ing and confefling thofe things which I propoun.

"If ded before of the pulfation of the bearz, and dif-
‘§ penfation of the blood by the arreries <frito the
whole body.

C HAPD. VI,
B 'y which ways the blood is carried o af the vena cava,

into the arteries, or ont of the right ventricle of the
heart into the left,

v "-Stnr:e it is probable, thatthe connexion of thé
"8 \beart with cthe ungs has given this occalion of
- miftake, they are to be blamied in this, who whilf
they defire todgive their verdi®, to demonftrace,
§ andunderltand all parts of living creatures, ook
Y but into mad only, and into him being dead too,
and fo do no more to the purpofe,than thofe,who
feeing the manner of Government in one Com-
mon-wealth, frame Politicks, or they who know-
ing the nature of one piecé of Land, believe that
they undérftand agriculture,or as if from one Par-
‘® ticular propofition,they thould 50 about to frame
Univerfal arguments, _ |
~ Neverthelefs were they but a5 well pra@ifd is
the diffetion of creatures, as they are in the Ana-
A tomy of mens carcafes, this bulinefs, which keeps
them all in doubt dnd pérplexity, would in my -
pinion feem clear withour all difficulty, |
_ Firltofallin Fifhes baving but one wentricle of
the heart (as having no langs) the thing is cléas
& 2 enough;
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enough. For itis certain, that it may be confir-
med before our eyes, that the bladder of blood,
which they have atche bottom of the heart,anfwer-
able to the ear of the heart, fends the blood into
the heart, and that the hears does afterward,
through a pipe or artery, or fomething anfwering
to an artery, openly transfufe it, both by our own
view, and alfo by cutting the arterie, the blood
leaping out upon every pulfation of the beart.

You may likewife fee the fame afterward eafily in
all other creatures, in which there is but one wexs-
tricle only, or fomething anfwerable to it, as in
the Z'oad, Frogg, Serpents, houfe- Snails, which al-
though they are faid in fome manner to have lsngs,
becaufe they have a voice (ofthe frame of whofe
Iungs | have many obfervations by me, which are
not proper for this place) yet from our owneye-
(ight it is clear, after the fame manner in them
that the blood by the pulfation of the hears 1s
brought out of the veins into the arteries, the way
of it open, patent, manifeft, no occafienor doubt
of difhiculty at all. For the cafe is juft fo with them
as it might be with a man, the enclofure of whofe
beart were pierced through, or taken away, and
fo both the ventricles become one, I believe no man
then would doubt which way the blood fhould go
out of the veins, into the arreries.

And feeing there are more creatures which have
no /ungs, than there are which bave, and more
which have but one wventricle, than there are which
have two, we may very well averr for the moft
part, and almoft in all, that the blood is transfus’d
out of the weins, into the arteries, throngh the bo-
f>m of the hears by an open paflage. *

uk
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But I conceiv’d with my felf that it is plainly
| feen too in thofe Embryons which have bearts.

. Ina birchthere are four veffels of the heart, the
'} wenacava, the venaarteriofa , arteria venalis , and
the wrta, Or arteria magna, and are otherwife uni-
ted thenin one come to age, which all Anatomilts

' | know well enough,

The firft touch and union of the vena cava with
| the arteria vemofa , which comes to pafs before the
| wena cava opens it felf into the right ventricle of the

"B beart , or fends out the Coronal vein , alittle
above its out-going from the /iver , difplays unto
“§ usits orifice {ide-wayes, that istofay, ahole,
wide and large, ofanoval figure, made through
* § paffageable, fromthe vena ceva into that artere :
Infomuch as throngh that hole the blood may
frecly and abundantly pafs out of the vena cava,
into the arreria venofu, and the lefe ear of the heare,
and fo to the left vestricle. There is morcover
againft that place which looks towards the arteria
venufa a membrane thin and hard , like a cover,
which afterwards in thofe which grow to riper
years, covering this hole , and growing together
| every way, does quite ftop it, and
takes away almoft all fign of it, This * Septum.
* membrane, 1 fay, is fo ordained, that
hanging loofely with its own weighc, itmakes
way into the lungs, and hearr, and 1s turned up,
giving paflage to the blood which Aows from the
wena cava , but hinders it from flowing back into
the cava again. Sothat from hence we may ima-
gine inan Embryon , that the blood ought conti-
nually to pafs through this hole into the arteria ve-
nofa, out of the vena cava , and fo into the left :m;
X D 3 0
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28 Quatomical Crereiles

of the keart , and after it isenter’d, that it can. gt

never return., |

The other union is that of the vens arteriofn,
( which comes to pafs after that that veis coming
out of the right vemtricle , is divided into twe
branches ) and it is as it were a third tr#nk,, or
arterial conduit-pipe ; divers from the two former,
from hence crookedly drawn , and perforate into
the arteria magna; fo thatin the diffe@ion of Em-
bryons , there appears as it were two ortas A
two roots of the great arterie. This conduit like-
wife in thofe that come to riper age 15 attenuated
by lictle and little, and fades away , and at laft is
quite dried up, and loft, like the Umbilice! vein,
This arterial conduit-pipe hath no membrane to hin-
der the motion of blood backward , or forward,
for there are in the orifice of that vexa arteriofs,
of which this conduit -pipe as 1 faid be-
fore is abranch, three * doors of the
falhion of a = which appear outward-
ly and inwardly, and do eafily give paflage to the
blood flowing into the right ventricle by this way,
buton the contrary hinder any thing which may
flow from the arterie or the lungs into the righe
ventricle , which they fhut very clofe: So that
here'we have reafon to think , thatin an Embryon
when the bear: contra@s it felf, the blood muft
alwayes be carried out of the right wventricle intp
the arteria magna by this way,

In an{wer to that which is commonly {poken,’
that thefe two conjun&ions, fo great, fa open,
fo wide , were made for the nourifhing of the
{nngs , and that in thofe'who arrive to riper age,
when the /ungs by reafon of their heat and morion

* Valvule,

require
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iflrequire more abundant nutriment, they fhould

QI be tane away , and made up, isan invention im-

il probable, and inconfiftent. ~And thatis likewife

il falfe which they fay of the heart of an Embryon,

i that it is idle and does nothing , moves aot atall ¢

'® whence it comes to pafs , that Natore was forc’d

»§l for the nourifhing of the /ungs to make thofe pafla-

ol ges ; when by our own eyes it is made plain to

# us , that both in an egg whereon a Hen hath fate,

Ml and in Embryons newly cut out of the womb , the

8 Jeart doth move asin thofe of riper age ; and like-,

{ll wife, that Nature is prefled with no fuch necefli-

it ty : Ofwhich motion not only thefe my eyes have

¥ often been Witnefles , but likewifs Arifforle him-

M felf affirms 5 The pulfe ({ays he ) appears at the

AW very beginning in the conftitution of the heart , which 1

Bl found in the diffeltion of living creatures and by an egg

¢l inthe forming of the Chick, But we alfo obferve,

@ that chofe pallages are open and free, as well in

§l men, asalfoin other creatures, not only to the

@ time of the birth , whichthe Anatomifts have ob~

@l fervid, but likewife many monetbs after : yeain

sl fome for many years, if not all their life-time, as

@ inthe Goofe, and very many Birds. Which thing

8l perchance did deceive Borallus, fo that he aftirm’d,

| That he had found a netw paflage for the blood,

W out of the vena cava into the left ventricle of the

o8 Bears. Andl do confefs , That when I my felf

ficft found this in a Rat of full growth , thatIdid

| imagine fome fuch thing. From which it isun-
deritoed , that in the unripe births of mankind,

and likewife in others, in ‘which thefe unionsare

@l not taken away , this very thing falls out s that

@l the heart by its motion brings forch the blood from

| S D 4 A the
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the vewa cava openly , and by very patent wayes,
by the drawing of both itswentricles. For the
#ight receiving the blood from the ear, throfls it
forth through the vena arteriofa , and its branch
called canalis arteriofus, into the great arterie,
Likewife , the lfrat the fame time by the media-
tion of the motion of the ear, receives that blood,
which is brought into the /et ear through that
oval hole from the vemacavs, and by its tention
and conftrition thrults it through the root of the
aorta into thflgrmt arterie likewife. Soin Emﬂ?‘}'-
ons whillt the lungs are idle , and bave noa&ion
normotion ( asif there were none at all ) Na.
ture makes ufe of both the vemtricles of the keart,
asof one for tranfmiffion of blood. Andfo the
condition of Embryens that have luigs and make
10 ufe of them , isliketo the condition of thofe

creatures which have none at all.
Therefore in thefe likewife the truth appears
as clearly , that the hears by its pulfation brings
forth, aud transfufes the blood out of the vens ca-
v4, into the great arterie, and by as open ways 25
if both the ventricles ( as1 faid before) were made
pervious to one another, by taking away the par-
tition berwixt them. Therefore fecing for the mof
part thefe ways are open inall creatores ar fome
times, whichdo ferve for tranmiffion of blood
through the bears, it now remains that we enquire
either why in fome creatures, as inmen, and chofe
hotter, and of riper age, we do hold that not to
be performed through the fubRance of the langs |
which nature did before in an Embryon through
thofe paffages cat that time when there was no ufe
Of lungs, ) which fhe feems to have made of force for
waat
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5 fwant of paffage through the /ungs. Or why it is
better that Nature (for Nature always does thae
itfwhich is beft) hath altogether fhut up thofe epen
ways, of which fhebefore made ufein the Embry-
iwfoz , and inthe birth , and in all other creatures
-Bdoes make ufe of,nor in cthe lieu of them hath found
Jout any other paffage for the blood, but hinders it
altogether after this manner. _
So then the bufine(s is arriv'd to this,that to thofe
who fearchfor the veinsin men(by which the blood
- Bpafles out of the vema cava in the left venricle, and
1finto the arteria venofa ) it were more worthy their
wBpains, and wifelier done, if from the diffetion of
r, fliving creatures they would fearch che truth, whyin
oreater, and more perfed creatures, and thofe of
riper age,nature would rather have theblood to be
fqueezed through the ffreymer of the lungs |, than
ithrough moft patent paflages, as in other creatures:
s@and then they would underftand thac no other way
gnor paflage conld be excogitated.
Whether this be, becaufe chat greater and per-
il feGter creatures are hotter, and when they come to
be of age, their heat is apter to be fuffocared and
+fBto’ beinflamed, and therefore the blood is ftreyn’d
ol and fent through the /ungs thatic muy be temper'd
@by breathingin theair uponit, and freed fromo-
if@ver-heating and fuffocation, or fome fuch other
x@Bthing. But to determine and give a reafon of this
1s nothing elfe but a fearch for what the lusgs were
made, And thus much concerning them and theie
ufe, and all manner of cooling, of the neceflity
and ufe of air, and the like, of feveral and diffe~
ans made in awimals. Por this caufe al-
y obfervation I haye found outa great
A many
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many things, yet left I fhould feem by firaying

from my Purpofe, of the motion of the hearr, to il
go befides my intention, and leave my task to
confute the bufinefs, and declineic; I fhall leave

thefe things ficter to be fet forthina Treatife by

themfelves; and that I may return to my former i
purpofe, I will go onto prove what remains. And
firft Iprove, thatinthe more perfe® Animals,and} Ti
thofe come to age, as in Man, the blood may pafs §i
from the r:‘ghr ventricle Of the beart, by the vena arsfjin
teria, 1nto the /#ngs, and from thence through the fax
arteria venofa 1nto the left ear, and from thence into fax
the left vestricle Of the heart, and then that itis {o, 1

C H.A P VIL

T hat the blood does pals from the right wventricle of it
' the beart , rbraﬂgﬁ; the [treyner of the lungs , in=fiit

to the arteria vewofa , and left ventricle of thef™:
beart. I

| g 10
T is well enough known that this may be, andfji
l'thatthcre is nothing which can hinder if wejju
confider which way the water pafling through cheff’
fubftance of the earth, doth procreate Rivuletsii
and Fountains ; or if we do confider how fwegtjjisi
paffes through the skin, or how srine lows throughil
the fErepner of the reins : It is to be taken notice ofjj&
in thofe that make ufe of the waters of the Spaw,0ry|t;
de l¢ Madonna, asthey call them in Padwa, or 0={liy
ther brackifh or vitriolated waters; or thofe whoiji
in carrow(ing {will themfelves with drink, that Jajji
anit iy

’.-'
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fifan hour or two they pifs all this chrough their
whbladder, This great quantity ought to ftay a
iwhile in concoction, itought to flow through the
liwer, ( asthey confefs that the juyce of the nou-
rithment we receive doth twice aday ) fo ought
it through the weins , through the fFreyner of the
fireins, and through the #retersinto the bladder.
| Thofe therefore which I hear denying, that
ifiblood , yea the whole mafs of blood’, may pafs
through the fubftance of the lungs , as well as the
nutritive juyce through the Lwer, as if it were
impoflible , and no wayes to be believed 3 Itisto
be thought that thofe kind of men | I fpeak with
the Poer, where they like, they eafily grant,
whereithey likenot, by no means: Here where
need is, they are afraid , but where no needis
they are not afraid coaverr. The freyner of the
{iver,-and of the reins too , ismuch thicker theén
that of the /ungs, becaunfe they arefar thinner wo-
given ; and of a fpongious fubftance; if they be
Scompdred to the hver and reins. Hhi
In che fiver there is no impulfive, no ftrength
forcing , in the Zwngs ; the blood is thruft againft
Mthem by the impulljon of the right ventricle of the
beart , by which impullion there muft neceffarily
ffollow a diftenfion of the veflels, and porofities
ofthe lungs.  Belides, the /angsin refpiration rife
: s Galende wfu part. By which motion it

Miollows of neceflicy , that the porofities of them
gand their veflels are open’d and fhut , asic falls
out in f{ponges , and all things of a fpongy fub-
tance' when they are conftri®ed and dilated
igain 5 Onthe contrary, the /izer is atreflt , nor
l's iz feen at any time to be fo conftrided and di-
laged. © 7 SAebi T Lok Laft
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Laft of all, Since through the liver , there | "
none but affirms , that the juyce of all things we '}If*f
receive may pafs into the vena cava , bothin Men, {""
Oxen, or the greateft creatures, and that forl "™
this reafon , becanfe it muft pafs fome way into}./
the weins if there be any nutrition , and there is{"
no other way , and for that caufe they are forced}" ',
to affirm this : Why fhould they not likewife be={""'
lieve this of the paffage of the gluud through chef™ '
lungs in men come to age, upon the {ame argu=f™'
ments ? And with Columbus , 2 moft skilfull and
learned Awatomift , believe and afferc the fame [*
from the ftru@ure and largenef(s of the Jungs ; bes '™
caufe that the arteria venofa, and likewife the vensff !
tricle, are alwayes full of blood , which muft**
needs come hither out of the wveins , by no otheg '
path , butchrough the /angs 5 as both he and we! il
from our words before , our own eye-fight, an({.j
other Arguments, do believe to be clear. )
But feeing there are fome fuch perfons which!|[7#
admit of nothing, unlefs there be an authoriegf*
alledged for it , let-them know , that the vergf™"
fame truth may be proved from Galens own words, 9%
that isto fay, not only that the blood may be "
transfufed eut of the vena arteriofa, into the arres }I"™
riavenofs, and thenceinto the lefr ventricle of thef '/
beart , and afterwards tranfmitted into the -mﬂﬁ iy
ries ; but alfo that this is done by a continued [
pulfe of the heart , and motion of the Jungs |[i¥
whil{t we breath, Thereare inche orifice of the [
venaarteriofz three fhuts , or doors, made like 4 [0
=, or half-Moon , which altogether hinder thi:-:j' !
blood fentinto the venas arteriofa to return: to the "lfﬁlr
= e

heart, which all know.
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Galen exprefles the ufe and neceflity of thofe
hts, inthefe words , De ufupart. 6. Cap, 10. In
o (fayes he) there is a mutnal Anaftomsfis or apez?g
offi

0
| weins 5 together with the arteries , in their x{
M1 they borraw both blood and [pirit fromone nnarbcrtg)v
Vifible and wvery narrow paffages. But if the wery
Bluth of the Vena Arieriofa had always [Fosd open | and

1 lature bad found no device to [bus its when it was re-
Mlifite, and to open it again, it conld mever bhave come to
5 that by tho(e invi :é%r and little kifles, the Thorax
. f?murm&cd the blood could be transfufed inte the ar-
ies . For everything is not from any thing extratted

M emitted after the fame manner 5 for as that which is
bt 25 eafilier attratled than that which 5 beavy, by
“Matation of the infiruments, and by the conftriction us
veexed ont again’ [0 awy thing is eafier attraéted réroﬂgh
Woroad paffage, than through anarrow paffage , and (o
Wit forth again.  But when the T horax is contralted
+ Arteriie venofe which are in the Lungs, being one-
MBlry fide pulfated , and compre(’d togetber firongly, do
‘Waeeze ont very guickly the (pirit that isin them, and do
ow threugh thofe fine tonches a part of the blood which
Mely conld never come to pafs , if throngh thar great o-
wng 5 [uch as is the Vena Arteri