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o ROLTRE: .
. RicuTt HONOURABLE
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Vifcouﬁ!: of TARB A T

My LoRr'p, '

HE following Treatife receiving
the Approbation of a moft inge-
nions Piece, it has encouraged the

making and publifbing this Tranflation,
to [upply the Scarcity of French Copies,
and to [atisfie the Curious, who do not

_underftand that Language. And [eeing

the Author of the Eflays, lately Deceafed,
had the Honour of your Lordfbip’s Ac-
QHJE#tsﬁcé,“ﬂbeftm the Favonr of your

good Opinion, I prefume your Lordfbip

will be eafily induced to take this Tranfla-
tion under your Patronage and Broteftion.

ooy A 3 The



The DEDICATION.

The worthy Author was pleafed to write
t0 me [ome other of bis Thonghts, about
the [ame Subjet; but 10 my great Regret
his Letter did unhappily mifcarry, other-
wife I might likewife have gratifiea the
Publick with thofe Sentiments of bhis.
My Lord, I prefumeto prefix your Lord-
_(bip’.f Name tathis, which I know will be
the more acceptable, becanfe 1 fbun that
Flattery which is but too common in many
Dedications : And do with all Supmiffion

fubferibe my felfs
M: v Lor ﬁ,
Your Lordfhip’s

moft humble Sc:'vant,

J. ScoucArt.
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PUBLISHERs
AdVCT tlfcmﬁnt

T OV Y B

READER.

Hofe that judge of a Book by the

Title, are Difcouraged at an Inar-
tificial one; and on the contrary, be-
lieve the Work valuable that is fet off
with a well contrived one. We might
doubt of their acceptance of this little
‘Treatife, if many others which have
appeared with the fame Modelty, and
have peverthelefs had a great Succels,
had not favourably difpofed the Reader
for the word Eff4ys. Sm{:e thoft of the
A 4 Ha-
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Famous-Mowsaigne,-how-many others.
have appeared 10 Phyfick and Morality,
which have gain’d ‘the Applaufe of the
Learned?~ 1 hope-therefore hat they
will siot be prejudiced. againft this’ pre-
{fent Treatife, becaufe it promifeth no-
thing but Effays, and that they: will
haveithé patitrce to fec'what it fays.




HE

PREFACE.

The A U TH O R’s

HE knowledge of the Li-

ving Body 75 extremely

neceffary  for Phyficians :

Withont it they practife at

random. . This is 2 Flam-

beau which gives them: Light sn the Cau-
fes of Difeafcs, and in the Choice of
Remedies. . Awd all that anderftand
nothing of ity can reafonably be com-
cluded no other than Empiricks. ._
The Judicious azd Ingenious Men
have always acknowledged this. For this.
it is they ‘have ever fludied Anatomy
with the greateft ‘Application. In Ages
paft they thought they had attain’dto a Per-
fection in i, ‘But inthis they have found,
' {0




the PREF A CE.

¢5 the (bame of Phyficians, zhat they

have made but a wvery [mall Pro-
grefs.
Former Ages were: fa prepoffeffed in fa-
wour of the Ancients, that they never ap-
plyd themfelves to learn any thing but what
thefe had difcovered., Hippocrates and

Galen only were- then- ftudied: " They.

fought in their Writings, all that they
were obliged to kwow to render them ac-
complif’d in their Art. They imagin'd
they knew ally and: took thofe for Vifio-
naries, who' pretended to know more than
thefe : And this is the reafon they have

been [o extremely barren in their Difco-;

ries. |
But, Thanks to the Penetration ﬁf an
excellent Philofopher of \this Age, it bas

been difcovered that the Living. Body,

is only & Machine. « Men  have applied
heir Minds to difcover-its Springs.  In
¢his Harvey and Pecquet bave been fuc-

cefsful. The Circulation of -the Blood.

bas Iinmortalizd the oney and the Reler-

vatory of ' rher Chyle ana the Duttus
| Tho-
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The PREF ACE.

Thoracicus, bas given the other an Ever-
lafting Reputation.

Their Example has animated all Aha-
tomifts. They found they had made fmall
pragref 5 in the knowledge of this Machine,
They were perfwaded that they needed but

Jearch to make Difcoveries. I effect the

Bartholin’s, zhe Wharton’s, the Steno’s,
the Willis’s, ke Gliffon’s, the Lower’s,
the de Graaf’s, ¢&c. and above all the
Malpighii have [earched wvery narrowly
into the Stru@ure of the Living Body.
The Difcoveries which they have made
give us an 1dza of an Animal, altogether
different from what the Ancients had of it.

It might [eem that after them, there
remained nothing to be Difcovered. Ne-
verthelefs there are Treatifes frequently
publifbed, which tontain fome new thing,
and I doubt not but an bundred years hence
they may make fome new Difcovery.

The Contrivance of the Body, is necef-
[ary for explaining the Office and Fun&i-
on of its Parts; and if what we fancy to
be the Contrivance, is not [ufficient f};r

rpe



The PREFA C E;

the Explication of the Operations of the
Body, nor the EffeCs of its Particular
Members azd Parts, we may conclude
there is [omething of this Contrivance
yet to be Dilcovered: The beft Anato-
mifts ingenuonfly acknowledge, that they
fail in many Particulars ; there are there-
{ore many Dilcoveries yef o be made.
Some of them will be found 1n thefe El-
ays.; and to .me they feem 1mportant
emough to make me believe that theywill
w10t be unacceptable. I do not concerve the
fame hopes of my Sentiments, concerning
the nature and ufe of the Liquors which

are found in the Living Body. Lo thofe |

who are prejudicedy  the Novelty of the
moft part of them, will make them [eem
extravapant. But L hope thofe who do
not condemn 4n (pinion, withowt having
examined, it, will da.me the favouro be-
lieve, -that if they find them Errongouss 1
was-not haftily miftaken without gooa and
vrobable inducements, |

£ L fballanly beg of them to Readthe firft |

Freatife of hefe, Eflays, beforephey.reas
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The PREFACE,

the veft. It gives the 1dza which I maké
to my ﬁff of the Elements, dﬂdriy;}ﬁa’ﬂ_ﬁ
it, they will not Goncerve [0 diftinitly what
is contain’ d.ini the reft. o
There is agreat Conmexion berween ab
the Tredtifes of thefe Ellays: Thofe who
swould under [and, them well, will #ot do ill
to vead them in Order. The Order whith I
give them will [eem Fantaftical 0 thofe
who are atcuftomed to read; Courfes  of
Anatoiny written according to the Ordi-
nary Method.  But they uio (ball obferve
that eacly, Treatift [erverh for the under
Panding"Of that which’ followeth, will
acknowledge that I have given them s
Natural Order. | "\ |
Perhaps ir inay ‘be thaughe frange, that
I ”"ff*é‘?. ?i‘ﬂ mention of AuLhers iz ibe places
where 1 fet down their, Dilcoveries.  They
may perhaps think that Ido'it on Defigr, 1o
attribure 1o my [elf the Glory of them. In
this ‘they wonld do me a great Injury, 1
an_not fﬁi_éafé as 10 acquire Reputation &t
the Expence of that of others. ~Bat 1 have
2ot nam’d thofe who have made the Dilce
veries,




The PREF ACE.

veries, becaufe every Body knows them,
and it would be of no ufe for the under[tand-
ing of thefe Eflays, if they had been quoted.
There s an excellent Apatomift as
Montpellier, who is_called Monfienr
Chirac. The firfF reafon which hzs made
me mwave the Names of others, has no
place as to him.  Neverthele(s, I bave not
Nand'd him any where.  But Il do hins
Fuftice here. It is he who has written to
me, that all the Glandules were nothing
but heaps of Circumvolutions of Vellcls;
after which 1 have told him, That by
chance I have obferved fomething like
to this in the Proffate of 2 Dog. =~
Moreover, almoft " all Authors place
their Names in the Frontifpiece of their
Works. Thisprobasly flows from the good
Opinion that every one has of hisown Pro-
dutions. Ewvery Body # fond of them.
There is [carce a filly Scriblery who does
zot imagine that his Work has [omething
of Tranfcendent in it.  Though for the
moff part it is nothing bmt a Mutilation

of good Authors. .
By
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The PREF A CE.

By this you may know the reafon why
I do net a5 others. I have no [uch Opi-
wion of this Work as to imagine it will
do me any great Honowr : Befides I Wrise
but to expofe my Thoughts zo ozbers, to
uk | the end, that if they be wrong, they may
w | Correct them, and if they be right, they
wt | may help forward to better.

——
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like | THnugh the Author’s Modefty would not

allow him to put his Name to thefe
: ESSAYS, yet He being now dead, and
* | They having received their Approbation of
M | the Learned College of Phyficians, the Tranf-
lator thought fit to do him Juftice, by put-
ting his Name to this Edition.
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ESSAYVS
ANATOMY.

Discourse L
Of ‘the Elements of a Living Body.

B

SECT. ML

\Of the fir/t Elements.

HE Idea that we have of Matter
and Motion, leads us to think,
that all Bodies are compofed of
Infenfible Corpufcles, of different

Magnitude and Figure. If it fall out that
many of thefe Corpufcles are united, they
compofe little Malles, which we call Mole-
cule, And if they continue feparated from
@ne another, by reafon of great ﬂgitatign,,
they



, OF the firft Elements.
they compofe a Matter which we {hall nomi-
ate the e fthereal Maiter. >~
Notwith{tanding the Adoleculz are formed
by the meeting together of the-parts of ‘the
Aldiereal Marter, yet there js amongft them
an almoft infinite Diverfity; as well in refpect
of their Magnitude as their Make and Figure.
This will be fufficiently evident to thofe who
(hall confider, that the partsof the orithereal
AMatrer are very different from one another.
For this Reafon it is that the Aolecule which
are-made- up-of them; are {o different one
from another. Now fince we have no rea-
fon to deny, but that they are of infinite
kinds, ‘we*may. ‘well think that they differ
among(t themfelves an infinite number of
. - ai ig——e gy -0 i g S A
ways, as well in refpet of their Magnitude,
as of their Make and Figure. :
bl | To examine well the differences of their
Srrufture and Figure ; ‘all the Molecule may
be conveniently reduced to five kinds. The
fir fhall be'of thofe which have fharp Angles
on ' theit' Surface”with much ‘Solidity : We

“The fourth fhall be'of thofé which are long,

and their Exrremities like thofe of anOval:
: We

i fhall call thefe kinds of Molecule, ' Acids! The |
' (econd Hall be of thofe which' have many |
Pores, greatand open: Thefe we {hall name |
Aleai?s. The third fhall be of ‘thofe which |
ate branched, which we fhall call “Sulpburs. |
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Of Acids: 3
We fhall name thefe Phlégm.”” And in fine;.
the fifth fhall be of thofe, which have nog
fharp Angles on their Surface, which are not
very Porous, which are not branched, and
which are not Cylindrical with Oval ends 3
but which are either round, or Oval, or
rough, &@ve. and thefe we fhall term Earzh,

The e £Lthereal Matter flows without cea-
fing through the Pores of the AMblecule : 1g
flls alfo all the fpaces where there are no
Molecule; and thefe Molecrle compofe all
thofe Bodies which we call Terreffrial.

A living Body is one of thefe ‘Terreftrial
Bodies which are compofed of = Molecrle :
Thevefore Aiids, Alcali®s, Sulphurs, Phlegm
or Earth muft needs beinit. Since therefore
we have propofed to give a clear 14ea of its
Elements in this Difcourfe, we fhall examine

the nature of Asids, Alcal’s, Sulphurs, Phlegm
and Earzh, |

Sect. Il
Of ACidSa

O underftand well the Nature of Acidsy
we muft examine their Figure, their
Struture, and their Magpitude. As to their
Figure, when I examine the matter more
narrowly, I obferve that ghere is' amongft
B2 them




.3 Gf ACldS

them almofk an infinite difference. - There are
Conical, Triangular, Regular and Irregular
of all forts: There are of them whofe An-
gles are very fharp,and others of them whofe
Angles arelefsdharp. Therearefomethat have
many -Angles, and others that have not fo
many. Aad fince there may be amongft all
this an Infinity of different Modifications, we
make no fcruple to fay, that :there is almoft
an infinite.difference amongft Aeids, by rea-
fon of theix Figure ; which makes me think,
that it would. be a fruitlefs: labour to endea~
jour to know, all the diiferences; which are
amongft the «deids, by reafon of their Figure.
The multitude. of them being Infinite, we
cannot hooe to know them alk ;We fhall
therefore content our f{elves to know in gene-
val; that all ithe /cids haye;: fiarp Angles on
heir Surface, without enquiring ‘whether the
spirit of Sulphur, for example, has its parts
Conical, Pyramidal,cf many fides,or otherwife.

Asto the Stru&ure of Acjdss forafmuch as
it confifts in the ranging of the Particles of
the o Lthereal Matter; we need not doubt but
that the Diverfity which is amongft them in
this refpedt, isalmoft Infinites {In kfiect; the
ranging of thefe Particles depends upon their
Magpitude, as well as:on;their, -Figure and
their Motion; :

Now there-is-an Infinite difference in the-

Mag-

——
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OF Acids. 5

Magnitude and Figure of the parts of the
eLrhereal Matter, and they move an infinite
number of ways: There muft therefore be
an Infinite difference in the Strufure of Jfeids,
Neverthelefs, forafmuch as hardnefs de-
pends on the Strufture, becanle the more hard
a Body is, it has the fewer Pores, or its Pores
are the {fmaller, we may {uppofe that we
know in general the Strulture of Acids, i
that they being the hardeft of all the AMble.
cule, they muft' have the feweflt Pores) or at
leaft {uch as are the fmalleft. It thall {atis-
fie us to know this, without troubling our
felves to no purpofe, todifcover all the Mo-
difications which'may 'be 'in the Porcs of
Actds. |
As to the Magnitude of their parts, the dif-
ference is alfo infinite ; fo'thatito confider
them in this relpect; ‘it is impoflible to detér=
mine all-the Diverfities. 1€ we confider in
the mean time, that we find Acids whofe
parts are fo.fubtil and fo delicate that they
are exhaled byafmall Fire 5 as for example,
the parts of the Spirit of Zenas, whillt we
find others fo gro(s and Mafly, that they do
not exhale but by the force of a''vehement
heat,’ fuch as the Oyl of #itriol; the Spirit of
Alumy &c. we may well reduce, by this
means, the Acids under two kindsy by-divi-
ding them into" Fixt and Folarile. ' "The Fixe,
D= are
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6 Of Alcali’s.

are thofe which do not exhale, but by the
force of a vehement Fire, and the Folariles
on the contrary fhall be thofe¢ which exhale
by a moderate heat.

SecT. ML
Of Alcali’s.

Ince Alcali’s are nothing but the moft po-
i) rous Molecule, to know them the better
we need only examine their Figure, their
Pores, and their Magnitude.

We may fay here of Aleal’s, what we
have faid of Acids in fpeaking of  their Fi-
gure, viz. That they are fo many, that it is
impofTible to know them all. The realon is,
becaufe their compofition dependsupon the
motion of the Particles of the e£thereal Matter.

For fince thefe Particles move every way,
they may in uniting themfelves compofe
Moleculz of all forts of Figures, as well Re-
gular as Irregular. So that the Underftand-
ing, finding it felf unable to examine them
all, and wanting moreover means to accoml-
plith it, muft content its felf to know that
there are Alcali’s of all forts of Figures with-
out being follicitous to know the Figure of
each Alcals.

It is convenient however to obferve here

' ' that
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of Alcalis. o

that fome Alcali’s have the Figures of Aeids 5
that 1s, that many .Aleali’s; have ftharp Angles
on their Surface, - But becaufe they havenot
Solidity, they do not produce the fame effect.
In {peaking of the hardnefs of Acids, we have
infinuated that it depends upon the fewnefs or
{mallnefs of their Pores.  Seeing then the
Alcali's are incomparably more Porous than
the Acids; they mult of neceflity have very
little hardnefs in comparifon of the other,
{o that if fome AMblecule partake of an Aid
becaufe of their fharp Angles, and of an Al-
cals, becanfe of the great number and wide-
nefs of their Pores, they cannot produce the
fame effet which Acids produce, becaufechey
have no Solidity, and in certain rencounte:s
they have not the eflect of Alcals’s, becaufe of
the fharp Angles of their Surface. We fhall
call thefe forts of Alecule, Alcaline Acid
Particles. ,

The Pores of Alcali’s are alfo different from
one anotheraninfinite nuniber of ways, which
is the caufe we cannot determine them 5 from
hence it comes, that not being able to know
in particnlar the Strulture of the Pores-of
Aleali?s, we fhall content our felves to fay,
that they have the widenels and Figure that
is needful to produce fuchan effelt; whm we

‘are toipeak m aPiiznomenonthat dt;nenc'a up-

on Lhcm swhich will ferve onthe like occalions.
b 4 As
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Of Acids with Alcali’s.

As to the Magnitude of the Alealine parts,,
tho® the Diverfitics that are amongft them
be infinite, yet we fhall divide them into Fixt
and Volatile as we have done the Acids. With
this exception, that the Fixt Arids do exhale
by the action of a quick Fire, whereas the
Fixt Alcalfs do not exhale at all.

We diftinguifh therefore Aleali’s into Fixe
and Polatile;, the Fixe are thofe which' fubfift
in the Fire, and change rather into Glafs,
than exhale. And the Volatile are thofe which
exhale by a moderate Fire; as for example,
¢the Spir. of Sal. Arm. the Volatile Alcal. of
Harts-horn. '

Sect. IV
Of the mixture of Acids with Alcalt’s.

A Fter having treated of the Aidsand Al

"\ cali’s, we muft mingle them together,
to fce what will follow 3 and that we may
purfue a method that may give no occafion of
quarrel, we fhall fay nothing in this Chap-
ter, which does not follow from what has
been faid in the foregoing.
" If we confider that a pure Alcali is compo-
fed of nothing’ but the moft porows Molecule,
it muft needs be granted that'a great deal of
the Aithereal Marter palles through the pores
of its parts. From
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Of Acids with Alcals. - ¢

From hence it follows, that tothe end a
Body may fubfift for a long time in the hud-
dle of eAfthereal Matter, the Pores which are
on its Surface muft be no greater than thofe
which are in the middle. The reafon is,
that if the Pores of the Surface were nota
little near equal, the parts of the e£rhereal
Matter, which fhould enter on one fide, could
not get out on the other with the fame free-
dom as theyentered. They would therefore
force by their great agitation all that fhould
oppofe their paflage, and confequently break
the union of the parts; the meeting together
whereof made the Porestoo fmall to permit
them toé pafs through them. Here recourfe
cannot be had to the grofler parts’ of the
eEthereal Matter, which remaining on the
Surface of the Body might keep its parts uni-
ted, by refifting them uniformly with as much
force as the e Lthereal Matter that pafles with-
in: Becaufe all the partsof the e fithereal Mat-
ter whicharelefs grofs than what runsthrough
the parts of the Body, do not enter, and con-
fequently reft on the Surface. But in as much
as they have lefs force than what is within,
they are obliged to give way, and let them
at this place make all kind of havock, by dif-
ordering all the parts of that Body, and
breaking wholly the union of it. So that in
that place where the Pores are narrower than

| N



10 Of Acids with Alcali’s.

in the reft, there will never fail to follow a

- diffolution of the parts.

This diffolution or difordering of the parts
falls out ordinarily by the mixture of fome
Heterogeneous body, whofe parts enter into
the pores of its Surface ftop them, and con-
fequently render them fmaller. So: that the
Etbereal Matter not being able to get out at
this place, as frecly as it entered, forces the
Obiftacle,diforders the parts of this Body, and
makes it paffage, till it can continue its way
through all with an equal facility.

When this motion which diforders the parts
of a Body is fenfible, itis called Fermentation,

and the Body by whofe mixture it falls out,
iscalled the Ferment. There are reckon’d |
five kinds of Fermentation, The firftis called |
Bubbling. ~ It is when the mixture of Bodies |
excites {fometimes a vifible motion of the |

parts, accompanied with fmall Bubbles, and

{fometimes {mall Bubbles of Air only. Thefe |

Bubbles are produc’d by the detachment of

fome moit delicate parts, which minglewith |
fome parts of the Air, which is always to be |

met with amongft the parts of Liquors. For

in feparating, they featter the other parts |

through which they pafs, and cauflea foffi-

cient quantity of Air to be gathered together |

in thefe places, tomake up a little Bubble,
which by its Lightnefs afcends to the Sorface
of the Liguor. The

M
il
i
the
i

L



Of Acids with Alcali’s. T1

- The fecond is Elevation, which is when by
the mixture of certain Bodies, the Bodies are
blown up and fwelled, or (to {fpeak more pro-
perly) rarified. Which is done when the
diffolution is not indeed fenfible, but when
the parts of the Diffolvent are {o figured that
they cannot aflociate with others without ta-
king up together more place, than when they
were {eparated.

The third is Sparkling, which is when the
mingled Bodies diffolve with a kind of hifling,
accompanied with f{mall and interrupted
founds. Then the parts which are difordered
encline and bow by the action of the Ferment.
Thefe parts thus bended, make a {pring and
excite thereby in the Air all thofe little mo-
tions, which may produce in us the Senfation
of Sound.

The fourth is Effervefcence, which is done,
to fpeak properly, when by the mixture of
Bodies there is made a diflolution of parts,
accompanied with fome degreeof heat.  For
if the diffolution be not made but by a great
effort of the eEthereal Matter; the motion
which the parts acquire becomes great enough
| toexcite in us the {enfation of heat.
| In fine, the fifth is Exbalation, which is
k | done when the difordering of the partsis ac-
| companied with Fumes. Which falls out
# | when by the diforder, fome fubtile parts ac-
[i quire
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12 Of Acids with Alcali’s.

quire motion enough to afcend vifiblyin the
Air, whiles the more grofs parts remain in
the Mafs. i |

After all thefe Refle¢tions, it may eafily
appear that a Fermcatation muft follow upon
the mixture of Awds with Alcal’s: For |
Acids being pointed and Alcal’s porous, if |

they be mingled together, the points of the &

Acids will enter into the Pores of the Alsali’s,
and render them confequently {maller. So |
that the < £rhereal Matter cannot get out at |
that place with the fame facility that it enters.
It will therefore diforder the parts amongft
which the points of the Acids have been re-
ceived, and this diforder or fermentation
will laft till the e£thereal Matrer can pafs |
through all with an equal facility.

Moreover according as the Pores of the |
Alcal’s are great or fmall, and the points of
the Acids in comparifon of the Alcali’s great
or {mall, the Fermentation will be a Bubbling, |
or an Elevation, or a Hiffing, an Effervefcence
or Exhalation. Sometimes two of thele kinds
of Fermentations will be obferved at once, as
the Hiffing and Bubbling, the Exhalation and |
Efervefcence, &c.  Sometimes three of them,
fometimes four, and {ometimes all of them.
For according as the Pores of the Alcali’s are
a little more or lefs ftopt by the Angles of the: |
Aetds, the o Ftbereal Marrer will move with
more
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imore or lefs force the parts of the Body
which is Fermented.  And it is from this
greater or lefler Agitation and Commotion

ithat all the kinds of Fermentation derive their

\Origin.

|« From:all this may be eafily gathered that
the Fermentation muft laft, when it is once
begun, till the eErhereal Marter can pafs with-
ont hindrance through the Pores of the 4l-
ical’s which are mingled with the Aids.
%Which is done when the parts have been fo
difordered, as that all the pores which were
before. formed, are deftroyed, and others

formed of a near equal widenefs. For'when

“ |things are brought to:this State, the fubtile

‘matter meets no ftop fin its paflage. ' There-
fore it \pafles ftraight forward withott mo-
ving any part of the Body throngh  whofe
‘Pores it pafles. ' . s
When the parts of thefe Alcal?’s have been
idifordéred thus by Aeids, they recover their
firt calm; and are {o nnited with them; that
ithere refults from both a Body of a third fpe-
cigs,~which is neither Acid nor Alcali, but a
icompofure of both, which we fhall call a Salr.
Soithat S4lts are nothing but porous Bodies,
whofeSurface is made all rough by the points”
of the Aeids which are faftned to it. -
There is no property obferved in:Sal,
which is not 'a Confequent of what'we Ii}q;e
gi017 ' o ofaid,
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14 Of Acids with Alcali’s.

{aid, as we could demonftrate, if we did treat
here of Salt as it ought to be treated in Phy-
fick. But fince we {peak of it only as a refult
of the mixture of Alcal’s with Acsds, wefhall
{ay only, that as there is an almoft infinite
dwerﬁty of Alcali’s and: Asids, f{o there are
fo many differences to be found amungﬂ: Sales’
that it is impoflible to determine them all:

Neverthelefs it is fit to take notice that mofl: |

of thefe differences depend upon Aeids. For:
fince Salts donot aét on Bodies, but by-the '
points of Aeids, which are raifedon the Sur-
face of the Alcali’s5 all'the difference: which' |
is to be met with in thefe properties, depends
upon the Acid pointsj which at fometimes
one way, fometimesanother, as they are more'*
or lefs fharp, in a greater.or lefler number.
There - are notwithftanding Salts which?|
differ amongft themfelves by their Alcali’s, as"
may, eafily appear by what we have: above
faid. = For ifa certain .4cid be mingled with"
a Polatile Alcaliy it is not to be doubted, bug
there refults frum this mixture a Sal, whlch |
will be different from the Salt refulting from: |
the mixture of the fame Acid with a Fixe Al="
calt,: For that the Polatile .Alcal?’s have their
parts- incomparably more delicate than the’!
Fixt Aleali’s. From:whence it follows, that®
the parts of the Salts muft be alfo incompara-
bly {maller, which- fuffices to make a diffe-»
rence between the Salts. From

Gt
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Of Sulphurs. 15

From what we have {aid we may divide

 Salts into Fixt and Wolatile: The Fixt Salts
| are thofe which have their part fo grofs, that

they do not exhalé with any heat, as Sea Salr,
Vitriol, Saltpetre, &c. And Polatile Salts are

| thofe which do exhale by a moderate heat,
' as the Flowers of Sal Armoniack,

Secr.. V.
Of Sulphurs.

"E ‘have faid nothing hitherto of the

V' Figure, Struturé and Magpitude of
Acids'and Alcali’s; which may not as well be
underftood of the Figure, Struture and Mag-
nitude of Sulphars. In effe@, if it be’confi-
dered attentively, it -will'eafily appear that
there is' an infinite diverfity of Salpburs, by
reafon of their Figure. ' For if one Salphur
have parts more branched’than another'; if
it have parts whofe branches ‘are fhortér or

' longer, or otherwife ranged than another, ‘it

will be infallibly different, and confequently
capable of producing different effeéts. " "And
foralmuch as there miay be amongftall this
an Infinity of Modifications, it feems to me
moft evident, that there ‘may be alfo an'Infi-
nity of differences amongft Sulpburs in refpect
of their Figure. '

There
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6 “0f Sulphurs.

There is no lefs diverfity amongft them in |

refpe@ of their. Struture. For fince Sul-
phurs are made by the Colletion of parts of
the o£thereal Matter, {ince thefe - parts may
be colletted an infinite number of ways, it is

‘clear there may be of Sulphurs an infinite va-

riety as to their Structure. _

If further we confider their Magnitude,
we perceive there is no lefs difference a-
mongft them as to this. For fince matter is
divifible i7 infinitum, there may be an Iafinite
difference amongft the parts, fomeof which
are grofler than others, becaufe there is no
Magnitude which may not be augmented,
without acquiring in the mean time the
Magnitude of another which is a little grofler
than it.

We cannot therefore, what Method foever
we take, place Sulphurs under certain kinds,
by confidering fimply their Figure, Structure
or Magnitude. Neverthelefs, fince we have
reduc’d Acids and Aleal’s under two kinds, by
dividing them into Fixt and Folatile ; notwith-
ftanding the infinite difference there is a-
mongft their parts, we may do here the {ame

thing as to the Sulpburs. And fince there are |
Sulphurs which do not exhale but very diffi- |

cultly, and others which exhale by moderate

heat; we may be allowed to call the former

Fixt Sulphurs, and the later Polatile Sulphurs.
The
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Of the mixture of Su.]hurs, &re. 19

The Fixt Sulphur s exhale very difficultly for
that their parts are. grofs,. and furrouaded
with thick branches. For then as foon as
they are agitated, they communicate almolt
all their motion, to the parts. of the Bodies
which  environ, them: So ‘that they cannot
acquire Matter fufficient to exhale them with-
out :an extreme heat..  Whereas the Folarile
Salphurs having their parts very delicate, and
their Branches moft fubtile and clofe, they
move eafily: -And therefore amude:ate heag
can give them. agitation fuflicient to raife
them into.an E}.halauon

“SeEcT. VL

Of rbe m:.‘xrr;re of SulpHuts with Acids
“ and Alcalis.

Fter having examined the nature of Sud-
phurs, it will not be amifs to mingle
them with thofe Elements, whofe nature we
know, and fee what will be the Iflue.
Since.Arids-are Molecule, which have ma-

:ny {harp Angles on theic furface and Sulpburs

are Molecule branched; 'if. wa-mmgle an < cid
with a Sulpbur, the Acid- muft goagulate the

Sulphur. When we mu..gif.: an decid with'a Sul-

phir, the Acid doesin a manner, mix its.points

—among[’t the Eranches of . .the.Sulphur 5 by

. wi u:l.
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18
which means it holds the parts and gathers
them {o together, that by little and little

Of Phlegm. =

they lofe their motion, and co-dgulate. So it
may well be faid in general, that Aeids co-
agulate Sulphurs.' o

If the nature of Alcali’s be well ‘confidered,
it will eafily appear that they muft at on
Sulphurs in a way quite oppofite to that of the
Acids.  For 'if Acids co-agulate Sulphars by
implicating their points in their Branches, the
WAlzals which are without poifts muft diffolve
them. When the ‘Aleali’s mingle with the

Sulphurs, they do asit were feparate the parts, -

by placing themfelvesamong(t them. They
free them of one'another, fo'that having no
more union, the whole becomes more Liquid.
And fo it may well be faid in general, that
Alcal?s diffolve Sulphars. =~

ST ML
Of ‘Phlegm.

T Efides Acids, Aleal®s and Sulphurs, there

are alfo oblong and fmooth Aolecule,
whofe two ends are blunted, almoft like the
Extremities of an Egg.  Thefe parts compofe
the Phlegm or Water, when they are gather-
ed together ina confiderablé quantity.

«“ The difference which may be amongft
‘ Phlegm,

I o L — |
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Of the mixtare of Phlegm, &, 19

" Phlegimy as ito their Figure, is fo fmally that

it does ot deferve our ‘Confideration : ‘For

-as they dreall dblong and fmooth, the more

ot lefsthiey are fo, the more or lofs capable
are they of producing Efftéts, and‘confe-

quently the differences may be great.

The {fame thing may be fa:d as to their
Magnitude, which~is never fo different; as
thﬂrf:b’y to’ dlihngul[h them into Fixt and Vo-
latile. On'the contrary, for that their parts
are fleck and. oblong, ‘they never intermix fo
ftrongly with other Principles, but that a
little motion will extricate them, and confe-
quently a very' {nall heat raife them mfo 4
Vapout.  So that to confider them, after this
manner all Phlegnms muft be Polatile,

SecT. VHL

Of the mixture of Phle m with Acids;
Alcal: Sy ‘and Sulphurs

(e Acids dre the moft folid and moft an-
) gulous Molecale, all that can befall them
by the mixture of Phlegs is diflolution. When
we ‘confider that parts{o Figured as to have
irany anglesion ‘their furface, when they are
gathered together, do feldom touch but by
the points of their angles 5 it will eafily ap-

pear, that haying {o flerider an ugion, 4 hr-
s 2 tle




20 Of themixture of Phlegm, e
tle-force will fhake them., -And foraimuch as
the diflolution of a Body is nothing but the
diforder of its parts, the Phlegm having fuffi-
cient force to diforder the parts,-the Arids
muft be diffolved. © - 13
Befides the - diflolution of Acidsy' which. 1s
made by the mixtore. of Phlegm, theirforce
is extremely (weakned, which is not by the

divifion of their angless but rather becaufe -

the.  Phlegm, which keeps the parts of the
Acids diftant one from another, has not the
{ame force to aét uponcertain Bodies, that
we-obferve to be in Acids, otit. ©113i

. Al that we have faid of the mixture of
Phiegmwith Acids,. mult-alfo | be underftood
of the mixture of Phlegm with Alcali's. | For
the fame reafon which has made us conclude
that Phlegms -diflolve Acids, -mufe make us
fuppofe that they diffolve Alcal’s, yetit is
rrue that Phlggw muft diffolve Alcali’s with
(omewhat lefs troublé than they @6 Acids, for
that the Alcali's being only porous parts, they
touch -them in more. places thanithey | do
Acids ;' So that they require lefs forceito dif-
order them. Their diffolution muit-alfo di-
minih theiradlivity, by the fame.reafonthat
the diffolution of Acrds by amixtureof Prlegm,
does weaken their force. For if the parts of
watcr cannot pivoduce-the fame effect with

the parts of Aeids, nelther can the fame parts
| of
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Of the mixture of Phlegm, &c.  21:

of water do' the office of the Alealvs. "The
fame thing undoubtedly - may be faid of Salrsy:
becaufe the Saline Particles not being joined to-
gether, but by the points of their Acids, they
may be difordered by the lealt force, fo that
the Phlegm ftriking againfb.them, fhakes and
{eparates them one from another with great
eafe. . The Phlegm muft alfo weaken the Salts
after the fame manner that they diminifh the
force ofithe Aeids and the Alcal?s.
But: the Phiegms muft produoce on the Sal-
phurs anefteCt guite contraryito what they
produce on the Acids,the Alcali’s and the Salts:
Becaufe the Sulphurs having their partsbranch-
ed, their:branches'do fo engage amongft one
another, that they do not leave betweenthem
Interftices or Spaces large enough to give way
tothe partsof the Phlegm: So that the Phlegms.
not béing able tothruft themfelves inamongft
the parts of the Sulpburs; and moreover not
being:able to {eparate the parts which clofe
one upon another, without explicating them-
felves when they are encountered, inftead of
diffolving them, they force them clofer toge-
ther." For the parts of the Phiegm ftriking
on all fides the parts of the Sulphurs, withont
{eparating them from oneanother ; and 1ot
being able to enter intq the pores which they
leave between them, they prefs them, theone
againit the other, and 'in foms manoer en-
Ch3 creafe




22 Of 'Earth.

creafe their union.  Henceit is'that Oyls' do
not mingle with water.,. :

9 vl 9, 8
Of Earth,

“E. have not only remarked -Aeids, Al-

cali’s, Sulphur, and Phlegm | amongft

the Molecule but 'we have found alfo!a fifth
kind of Particles, whichis differentfromthe
reft.: Thefe are they which have not {harp
angles ‘on their furface, but are rough and
uncqual ; which have fewer pores than the
AlgalP’s, and are lefs Tolid than the “#ids;
which have not the branches of the Swulphur s,
nor the figure of the Phlegm; in a word,which
have nothing peculiar, hut a furface very un-
equal, with a very confiderable folidity,
which we call Earth, 90l
When we confider their Figure, ‘Struflure,
and Magnitude, we can fay nothingof them
but what we have faid already of the Figure,
Strudture and Magnitudeof Acids, Alcali’s,and
Sulpburs : And this has obliged usto diftin-
guifli them into Fiat and Polarile. So we find
that there may be parts of Earth grofsenough
to fubfift in the Fire, which we «call Fixt
Earthy and there may be fome alfo, which
cannot fubfift in the.Fire, but do exhale bya
moderate

| mof
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Of the mixture of the Eatth, . 23

moderate heat, and thofec we call Folarile
Earth, YR

SEC T, KL

Of the mixture of the Barth mith the
other Elements.

F we reflect on the nature of Aeids, Alcali’s,
Sulpburs, Phlegm and Earth, we' fhall find
no great: Matter refulting 'from the mixture
of Earth with thereft : For itcannot diffolve
them nor co-agulate them, nor excite in them
any Fermentation. ‘So that all that it does, is
to trouble the purity of other Elements with
which it is mixt; and confequently to diminifh
their force.: Neverthelefs, as/'the moit parg
of Bodies are compofed of many of our Ele-
ments, and{ometimes of them all, the Earth
is not intirely ufelefs; fince it finds a place
amongft theiother Elements, ‘and fills the fpa-
ces which they leave between them, and by
this means renders the whole Body more folid
and firm. |

C 4 SECT




24 How'todifcover the Elements

SEeT. Al

Of the manner of knowing the Elements
which enter into the Compofition of par-
“ticnlar: Bodies. NN

T fignifies nothing to know that there are
Ards, Alealt's, Sulpbursy &c: we'muft know’
which-of themare in particular'Bodies, « “T'o
come to théknowledge of this; ‘we make vfe.
of Chymifiryy becaufe it {eparatesitheElements
one from another, .and exhibits them as far:
as is poflible in their Elementary purity.

It accomplifheth this by the means of Fire,
which is an univerfal Diflolvent.. The Firey
by its great fubtilty, enters into thepores of
Bodies, and byits great agitation moves their
parts and breaks their union.. Soithat in con=
tinning to agitate and difunite them, thofe
which are moft #olaile {eparate from the reft;
and the more Fixt-abideinthe Fire. Aften
which we {epatate them from .one: another,
by the mixture of fome other Bodysiand in
fine, collect them in their Elementary purity.

For example, if I would know of what prin-
ciplesa Plame is compofed, I takea fufficient
quantity of it, beat it in a Mortar, and with-
opt any-more adoe, put it in a Cucurbite. [
place my Cucurbite on a Furnace, and after-
wards

w
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i particular-Bodies. 25

. wards iput -on the 'Cueurbite an Alembicks
and to the Pipe of this Alembick, I put 2 Re-
4 cipient. vligive it Fire as it ought to have,
| w hichi 'afting upon:my Cucurbite, makes to
| af cend by Vapour into the Alembick, all that
' is Polatile.in the Plant. - Ordinarily if it be an
' O dorous Plant, we find fome drops of Sulpbur
w hicho{fwim upon the Water, - ‘We call thefe
S ulpbur s Effences. Befides thefe Sulphurs, which
are known for {fuch; not only becaufe they ea-
fily kindle when they are: caft into the Fire,
but becaufe 4cids -co-agulate them, and 4l-
cali’s diflolve them. | There are fome Aeids,
ot {pme Holatile Alcali’s, which are diffolved
in the Water.. We know them by means of
the Fermentation which they excite, either
with:Agids, or with Alcali’s.: - For if they fer-,
ment with Alcali’s, wedo not fail to conclude;
that they are Acids ; and.if they ferment with
Acids, we! concludeithey are Alcali’s.. . Thus
wedifcover that in thePlant there are Phlega,
Wolatile Sulphurs, Folatile Acids or Alcal’s.
v After this, that:we: may know what there
is of Fixt 5 I take what remains in the -bottom
of my Cucurbite, and.expole it to the Fire 3

. | ifit take flame, 1 conclude that in- the Plant

there are fixt Sulphurs, which could not af-
cend by Diftillation. - Afterwards 1 seduce
the whole to afhes, and to know of what thefe
afhes -are compoied, I make 3 Lee of them.
‘ . The




26  How to difcéver the Elements

The Water diffolves all that there is of Avid,
Aleali and of Earth. 1 pafs my diflolution
th¥eugh Brown-paper,-to the end I'may have
nothing but the Salts, ! Aeids, or Alcali’s dif-
folved in Water.” And the Earth being too
grofs to pafs through the pores of the Paper,
remains within, and then I {ee how much

Earth enters into the Compofition of the: §i

Plant: I take after this.my diffolution which
Hetsupon the Fire.w The Fire byits aftivity
miakes all the water to exhale, and what there
is of fixt, remains in the bottom of the Veflel.
] examineit, and feeif it be an Alcali; by mings
ling it with an uid; or if it be an' Aeidy. by

mingling it with an Alcalt, by the Fermenta- |

tiot which it will excite with the one:or with

the other. But ifit*do not ferment-atall, F,

aeither with Acids nor with Alcali’s, 1.con-
elude that it is fixe Salt.

Thus I know all the Elements which enter §
into the Compofition of a Plant, and howwe | .
may operate almoft upon all Terreftrial Bo- |
dies,’ t6 extrat thieir” Elements. Chymiftry |
is'the ‘only Science whereby we may know |,

aright-of what Bedies are compofed.
+"7'he mioft part do- not grant this, becaufe

they imagine thatithe Fire alting upon Bodies |
changes all their parts; fo that'the divers |

Flements which we extrad from' Bodies by

the hélp- of Chymiftry, - were not there in
their




i particulay Bodies. 29
| their opinion, fuch as they are when we ex-
| traét them. - But I'have great reafons to be
 of another Opinion': '1° Becaule the Fire daes
| not change Acids into Aleaki’s, nor . Acali’s into
Snfpburs For though the- Fire by its great
' agitation’ may produce - fome ‘change in- the
parts of 2 Bedy 5 yet it is Inconceivable that
i it can change the Principles by defpmlmg
| them of their own Nature to cloath them
with the natureof another.  Thasthercfore
 though jt were even true, thatthe Fire fhould
' produce foine change in the ‘parts of Bodies
upon which we operate to extract their “Eles
ments 5iyet~it s certain that what'is cxtra-
éted of /ﬂl‘ﬂfﬁ, was there under the fornyof
Alcali , "what is extracted of HAoid, was there
under the' forn of Acid, &gpw (G 1A sad ol
But that which ubl:ges he! chteﬁy to think
that the Fire makés no change i the Eleracnts
# | of Bodies'which are extrafted by ¢ hj,rnn{’frir,
% | is, thatifwe takethe Spiticof Salt and mind
| gle it with'the Fixt dlealiof Taiiar, we miake
17| atrue Saltofits and if'we take! the Spirit of
W | Nitre, and'mix it with the Salt of Tarrar, We
. thake a true Nitre of it/ Nevértheléfs'all Per—~
| fons skil’d' in Chymiftry} know very well
i85 | that the Fire muft be blown with an extreme
¢ | violence to diftil the Spirit of Salrand theSpi-
if | rit of Nirre. So if the Fire fhould produce ai;
1 change in the Elements that are drawn ﬁnm
o Bodies
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28 How to difecower the Elements, Ce.

Bodies by its means, it would be chicfly in the

Diftillation of the Spirit of Salt and Spirit of
Nitre, where it muft act with all its force.
...Neverthelefs ,- Experience makes appear
that there is no change produced, and that
the Spirit of Salt and Spirit of Nitre were fuch
in the Szl and in the Nitre, asthey are when
the Fire has feparated them, from the other
Element, with-which they muft be mingled to
conititute- the S«/t and the Nitre 5 {ince we
make a troe Salt-and-a true Nitre; by ming=
Jing them with-that other Element, which is
the Salt of Tartar. v daid

. We areconvineed by true Philofophy; that
‘Qdours are nothing but the mofk fubtil parts
that proceed from OdoeronsBodigs,and {pread
in the Air by way of Exhalation. - We are not
ignorant likewife that it is from the different
Magnitude and Figure of #he parts, that all
the diverfity of Odours does proceeds So that
there muft be a certain Magnitude and Figure

in thefe partsto excite a particular/Odour. |
‘And if it fall out that this Magnitude or Fi-. |
gure be changed; letthe cavfe of the change § .

be what it will, the Odour which thefe part®
fhould excite after this in us wosld /ot be the

fame. But we extra by Chymiftry the O- |,
dorous parts of Odoriferous Bedies, without |
making any change in them: Singe they €x- |

cite in us the fame Odours which the: Bodies
do
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do from: whence they were-extradted. - Wit:
- nels the:Effence of Rofemary,  Gilly-fowers, Cil
| wamony &o. from whence'we may with reafon
| conclude, that the Fire does'not produce any
| changes in the!Elements which are extragted
| fromBodies bythe help of Chymiftry. -'
And fince many different Liquorsare to be
found im-Animals, which:are’ compofed of
| divers Elements; ' we (hall make ufe of Chy-
miftry to feparate them from' one another;
and to examine them apars; thit we may know
+ | the nature of each in particular.: After this
" | we fhall eafily fe¢ what may:be their ufes in

' the animal: Qeconomy, and. what effects'do
i | depend aponthemi v oo oo osiE

it

a | -

EE'E Drscoursgslll |

i | -/ Henkftrikea Lanceinto any outward
LOH I - opartof a living' Animal, | remark that

i+ | therecomes-from the wound .1 have made 2
& | red Liquor, which I callBlood. = (5.5 -

@ | . limaginethatit is very important to know
i | the pature of it aright,: for I fiad it fo fpread
0 | through: allthe Body, that! there is no:part
"t | which ‘is‘nor watered with it..© Which .obli=’
© | Besme, 10 gather alittle of it ina Veflcl and
oIS ' to
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30 Of #ke Blood.

to know: if it be not fome of our Elements, or
if it be not a Compofition of them. ['mingleit
firft with Acidsyand find that they co-agulate
ity -in fuch a mannér . notwithftanding ' that
they co-agulate bt a part of it; and what
remainsis very Liquid and Tran{parent,which
we call Serofiey. | In the fecond: place I take
the Serofity and, minhgle-it with «Aeids, and 1
find that thereisrmade by this'mixture a lit-
tle Fexmentation: /| ¢ 3 ot

From hencel ¢onclude; that there are in
the Blood much:-Sulphur, dnd: fome  Aleali s

that the Swlphuts are that which has been co: |

agulated by the Aesds 5 and chat’ the Alcali’s
are that which ferments with the #eidsywhich
we mingled with the Serofity.

[ do not fatisfy my felf with this; T take
Aleali's and mingle them with the Blood, to
confirm what I conjefture by fome new Ex-
periment: And it falls out that the Blood is
extremely diffolved by this mixture. Andas I
know that the.effeCt of Alcali’s on Salphurs is
Diflolution, I am-confirmed the mote in the

apition I have, that in the Blood there isa

great deal of Sulphiat.' _
. The fmall. Fermentation which the Acids
Have excited in the Serofity, makesme think:

that there is in the Seroficy {fomething more’

than .Akalfs; and bywconfequence that there
i$ phrough all the Blood fome other Principle
53 than
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iy than Sulphurs and AlcalPs. To know there-
 fore the truth of .the ‘matter, I take a ¢onfi-
| derable quantity of Blood, 1 put it in 'a'Cu-
- curbité,- 1 place my Cucurbite in a Furnace to
| diftil fome part of it by Sand. 1 adapta
1} Head to my Gucurbite, and to the Pipe of

¥ the Head I EPPIY a REEipiﬁﬂt- I tdke eare to

Iute the Junctures well, and give it a little
Fire¢ at firft, and augmenting it afterwards by
degrees, 1 'dry gently all'the Blaod which I
had put in my Cucurbite.

Whilft the Blood is thus drying, there arife

0§ fome Vapoursin the Alembick, which gathef:

ing in' its cencave Surface, run in dropsof
Water through the Pipe into the Recipient.
I take this water and tryit, by putting it on
my Tongue. A little {favour that it excitss
there, makes me judge that it is not pure
Phlegm’s 'VPmingle Alcali’s with it, and I re-
mark no Fermentation. <« Which makes meé
think, that what isin this Water is not Aid,
58 T'mingle afterwards 4ids withic, and T'pér-

i} ceive by the light Fermentation that arifes

from this ‘mixture; that thére are Aluline
parts extremely Polarsle mingled with much
& Phlegm. ' oy '
| 1takeout (afterthis) that which is dried
in my Cucurbite, and I'put it in a Retort,
| which T place on a-Furnace proper for this
gt Ufe, 1" give it Fire by degrees, and there
il cotnes




32 Of #he Blood.
comes ont of my Retort a ftinking OyLwhich
is the Sulphurcous part.of the Blood. With-the |/
ftinking Oyl there comes out 2 great, quan- 0
B tity.of whitifh Particles, which ftick to the | U
i neck of the Cornute, and to the concave (Sur- | b
| face of the Recipient, as ifit werea moft de- | &
licate hoar Froft. s |
I examine the ftinking Oyl, by the mixture *

of Acids and AlcalP’s,.. The Acids co-agulate | 1

| 18 it, the Alal?s Liquify it, for which ReafonI | i
. doubt not but itis a true Swlphur. ;ldothe {u
B fame with the whitifh Particles, which Trub | ¢
L oif from the neck of the Cornute, and the | )

. A {ides of the Recipient, and I leatn: by the
o, great Fermentation they make with -Acsds, | i
i that it is nothing but an Alcals, which rifing § U
| & by a moderate heat, is very Folatile... Lihave § ¢
il therefore three Folarile Principles whichcom- § Ji
pofe the Blood, wiz. ‘A moft confiderable | 1
quankity of Phlegm, much of a Falatile Sul-
ghur, and yet more-of a olatile Alcali. -That | i
| I may know now what remains in the bottom f
§ [ of the Cornute, -1 put it ina Crucible, and §w
g Calcine it by a wheel Fire. Thereis fome §
{mall matter that yet Exhales. And.infine, §1
after the whole have been well Calcin’d,l make § |
a Lixivigm of it, which I filter.  Imakea part § (
ofthe Water té evaporate,which makesupthe § L
Lixivinm. 1 put the reft ina cool place, and
there Chryftallizes fomewhat about my Vellel
nformofaSalt, I take
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I take this: Salr and mingle it with Alea-
s and .Aeids. The Alcali’s do not move it»
but the Acids excite a Fermentation, yet lef®
than what .they do with the Polatile_Alcali of
Blood. . Which makes me think that it is @
Fixt Alcali_ with which there may be fom®
Actd mingled.

After, this, I obferve there remains fome
Terreftreity in the Paper through which I
filtered the Lsxivinm, from whence I had ex-
tracted the Fixt Alcali. ~ So that after having
examin’d all, I find that the Blood isa Com-
pofurc of Folatie Alcali, Fixt Alcali, Polatile
Sulphur, Phlegm, Earth, and it may be fome
little Acid mingled with the Fixt Alcali.  So
that it abounds more in Sulphur, inVolatile Al-
cals, and in Phlegm, thanin any other Princi-
ple. - For there is little of Fixe §Salt, and al-
moft no Terreftreity.

We may eafily underftand by this, the rea-
fon why through a Microfcope there areto be
feen in the Blood many {mall red Globules
which {wim in a Chryftalline Liquor, while
the Blood is put into fmall Pipes of Glafs.
The Sulphurs which are more difpofed tokeep
themfelves united to onc another, becaufe
their branches are embarrafled, do {wimina
Liquor compos’d of Phlegms and Alcali's, The
Phlegms by their motion prefs thofe branched
Parricles onc againft another, and oblige them
D o




34 Of the Blood.

to form {mall Sulphurcoas Globules, after the
{ame manner that the Air makes the drops of
water Sphzrical. And the Alcal’s make the
fmallnefs of thefe Globules and oblige the Sul-
phureous parts of  the Blood to affemble in
{mall Bodies, by keeping them feparated one
from another.

We fee alfo the reafon wherefore curdled
Blood, after having been wafhed in cold wa-
ter, feems all Fibrous: For cold water dif-
(olves the Alcal’s and carriesthem away. Af-
terwards it affembles the Sulpbars, which fall
down to the bottom of the Veflel like a Glai-
rous matter, compofed of fmall Fibres like
Glue.

For the fame reafon alfo it is, that when
Blood is put into hot water; as foon as it comes
out of the Vein, there gathers about {mall
Rodsheld therein a Mucilaginous andGlairous
{ubftance. For the Alcalis {pread through
all the water with the Sulphurs, and firike to-
gether againft the Surface of the {mall Rods.
The Alcal?s never fix to them, becaufe they
have not proper Particles for it 3 but the Sul-
phurs infinuate the Extremities of their Bran-
ches into the Pores of the Wood, which are

opened by the heat of the Water: So that
finding them{elves engaged, they continue fix-
ed there, and the other Sulpbareous parts of

the Blood which fwim in the Water join to
| the




.Of the Glandules. 35

the ficlt, fo that iz five, when the Water is be-
come Cold, we find the Sulphurs of the Blood
upon the Surface of the Rods, like to a Glair,
or Mucilage.

[ r—

TRC———

Discourse IIL
Of the Glandules.

F we follow the Arteries and the Veins,

we find a great number of their Branches
end at certain round Bodies involved in a moft
delicate Tunicle; from which Bodies there
goesa Canal, and from thence flows a Liquor
quite different from the Blood.

Anatomifts call thefe round Bodies Glan-
dules, There are three confiderable things to
be remarked in them. The firft, that each
Glandule receives a Branch of an Artery, which
carries the Blood to it, and that there goes
from it a2 Branch of a Vein which carries the
Blood away. The fecond, that there goesa
Canal from each Glandule from whence flows
a Liquor different from the Blood. And the
third, that the Compofition of Glandules is of
two forts, fome are nothing but a heap of
{mall Veflels contorted, which recuniting,make
the Canal through which there flows a parti-
cular Liquor. And others, ar¢nething but a

D 2 meeting




Of the Glandules.

meeting of little Veficles. In fome placesthefe
Velicles are angular, and there 1s a Commu-
nication between their Cavities: So that they
end allinto two or three, whofe prolongation
makes the Canal, from whence flows the Li-
quor which is different from the Blood. In
{ome othersthere are feparated Velicles,which
fend out each one. in Particular a little Canal.
Thofe, which are nothing but a heap of Con-
torted Vellels we thall call #afcular Glandules,
and thofe which are compofed of nothing but
a ‘heap of Veficles, we fhall name Peficular
Glandules.

If we confider thefe three things delibe-
rately, we will eafily difcover the nature of
Glandules. The arteries bring the Blood,which
after having watered the Veflels or Veficles of
the Glandules, returns by the Veins which go
from them. Now the Glandules are nothing
but a Compofure of {fmall Veflels or, Veficles,
fullofa Liquor different from the Blood. But
becanfe' we have not hitherto difcovered any
Veflel which brings any thing to the Glandules,
but the Artéries which carry Blood thither,we
may well think that this Liquor isa certain
portion of Arterial Blood, which hasbeen fe-
parated fromic by the Vefiels or Veficlgs, and
has been collefted into their Cavity, from
whence it comes that this Liquor flows always
from the Glendule by the little Canal” which
comies
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comes from it, and which we fhall call the
Excretory Canal. .

The difference that is between this Liquor
and the Blood, ought not to keepus from ba-
ing of this {entiment.. For fince the Blood is
compofed of heterogeneous Principles, a cer-
tain portion of one, or many of thefe Prin-
ciples, may be feparated from the Blood into
the Cavity of the Veflels or Veficles of the
Glandules, ~ And. feeing the principles of the
Blood are not to be met with there,whether in
number or proportion, f{ufficient to make
Blood, the Liquor that refultsfrom this Meet-
ing, mult be a Liguor quite different from
Blood. |

‘Thus the Liquor. that flows from the. Glas-
dules by theirExcretory Veflels muft come from
the Blood. And that which confirms us yet
more in this Opinion, is, that we canextract
nothing from this Liquor by Chymiftry, which
we do not draw from Blood: which is a
plain Evidence, that this Liguor is nothing buc
a Meeting of certain principles which have
been feparated from the Blood, by means of
the Glandule.

As to the Liquor which one Glandule {cpa-
rates from the Blood, we obferve thatitis
always the fame. Neverthelefs, we muft not
for this imagine that all Glandules {epavate the
fame Liquor. We find by Experience feveral
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38 Of the Glandules,

very confiderable differences between the Li-
quors which proceed from different Glandules :
And this abundantly fhews, that for the moft
part, that different Glandules draw difterent
principles from the mafs of Blood.
Rut as this does not entirely fatisfie the
mind, it will not perhaps be impertinent to
enquire into the manner, how the Glandnles do
{eparate from the Blood, the Liguors which
dow from them. The better to fucceed in this
enquiry, I fhall obferve that the Arteries bring
the Blood into the Body of the Glandule, that
the Blood is 2 Compofure of heterogeneous
parts, that fome of thefe heterogencous parts
go out of the Cavity of the Arteries, and ga-
ther into the Cavity of the Vellels or Velicles,
which compofe the Glandule, From whence |
conclude, that there are paffages from the
Cavity of the Arreries into the Cavity of the
Vellels or Veficles of the Glandules, and fuch
Paflagesas that noother principle of the Blood
can pafs thither, but thefe which are abfolute-
ly neceffary for making up the Liquor which
flows from each Glandule in particular. W¢
fhall call thefe forts of Holes, or Paflages,
Pores.

To effet this, thele Pores muft be propor-
tioned to the Magnitude and Figure of the
parts which are feparated from the Blood,
that they may be gathered into the Vellels or

¢ ' ' Velicles
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velicles of the Glandules, whilft parts of ano-
ther Magnitude and Figure cannot pafs
through them : For then the Blood coming
to run in the Arreries, which are {pread
through the fubftance of the Vellels or Veli-
clesof the Glandules, fuch of its partsas can
pafs through the Pores, when they come thi-
ther are engaged in them. And becaufe the
Blood continues to move in the Arteries, the
parts which are engaged in the Pores through
which they can pafs, are thruft forward, and
being followed by otherswhich have the fame
fate, they are in fine prefs’d forward intothe
Cavity of the Veflels or Veficles of the Gle-
dules, - There they mingle with many others
which are come thither after the {fame manner,
and compofe with them the Liquor which
flows from the Glandule through its Excretory
Vellel.

But fince the Liguor which runs from one
Glandule is made up of Heterogeneous parts, it
muft needs follow that the Pores of each Ar-
tery are not all equal. So that according as
the Liquor of one Glandule is compofed of
Sulphursy Alcali’s, or Phlegms, there muft be
proportionably in the Arteries of that Glan-
dule, Pores fitted to let Alcali’s, Sulphurs or
Phlegms pafs through them.

We may affirm, That not only the Pores
of the Arieries of the Glandules are notall equal
D 4 amongft
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40 Of the Glandules.

Bl amongft themfelves; but alfo that thofe of
F the Arteries of one Glandule are fometimes en-
£ tirely different from thofe of the Arzeries of
§ another, Thereafonis, becaule there comes

{fometimes from one Glandule a Liquor entirely
& different from that which flows from anether.
i ' 'Hence it is to be obferved, that there are

-

R e T T Ry e F

joined to anyother. " Thefe are called Conglo-
bated Glandules, becaule they are confidered as
little Globes, which feparate a Liquor from
| the Blocd. But when‘there is a Meeting of
i them, and that they are all folded up within
f one Coat, and that all their Excretory Velicls
i are united in one, and fo compofe one Canal
throngh which the Liquor runs, which they
have all with one accerd feparated fromi the
Blood, they are called Conglomerated Glandules.
The greateft part of the Conglomerated Glan-
dulesave Pafculary and the moft part-of the
Conglobated ‘are Veficular. . -As thofe may {ee
awho will give themf{elves the trouble to make
the enquiry. Sometimes there are Conglobated
G landutes which are Pafeular in fome Animals,
and Veficalarin others. |
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Glandules to be met with alone, without being ‘ .




Of the Nerves,

Discourse 1IV.
Of -the Nerves.

HE Covering. of the Brain and of the
Cerebellum, as well as the inner part of

the Marrow of 'the Back- bone, are made up
of nothing but a heap of {mall round Bodies.
It is obferved that they receive Arteres, they
fend out Veins, and there goes from them a
{mall white Fibre, The Arteries do bring

| them Blood 3 after that it has watered them

it returns by the Veins. . But fince it is not
| found in the Veins with the fame qualities
which it bad in the Arteries, we may well con-
jeture that it hasleft fomething in thefe rm.ud
| Bodies, which occalions all this Chang

In fhort, this Change does not bcfdll the

Ih | Blood, bu" either by the Addition of {ome

new matter, or the loﬁ of fome of its parts:

¢ | It will eafily appear that itis not from the ad-

dition of any new matter, if we conlider that
| thefe little round Bodies receive nothing but
from the Arteries.

l  For if they made this alteration in the
| Blood by communicating unto it any new Li-
quor; they would receive it elfewhere. .1 he
teafon is, becaufe the Blood pafles continnally
through thefe round I Bodies, and is alfo can-

Linuauy




_-.
A el B 1[I i

Wl - T
- = - s -
T T I — S

= .
S

e

-
'
e e

W N iy N e T N it B B T,

42 Of the Nerves.

tinually changed: So they muft inceffantly
Communicate unto it this Liquor, which can-
not be, if they do not receive it from fome

inexhauftible fource.
{ource is not known, we may reafonably con-
clude that this Change does not befall the
Blood by the addition of any new matter.

[t moft needs then be occafioned by the
1ofs of fome of its parts. ~And becaufe this
change is fenfible, it muft be by the lofs of
a confiderable number of its parts; which
{ince they cannot ftay in thefe round Bodies,

ecanfe they are perpetually parting from the
Blood, they muft needs go through fome paf-
{age to be carried el{ewhere.

When we examine narrowly thefe round |
Bodies, we find nothing in each of them, but
Arteries, Veins, and a {mall white Fibre. The
parts which are feparated from the Blood, do
not go bythe Artery, finceitis by the Artery
that the Blood comes to the round Body; |
neither do they go by the Fein; for if fo, there |

wounld be no difference between the Blood of 1"

the Artery and that of the Vein. It remains
therefore, that they pafs through the {mall

white Fibre. And thus we find that the Co- |
vering of the Brain is nothing but a com- | b
pofure of fmall Glandules, which do receive §°

Blood from the Arterses, which {end it oft by

the Peins,and which have their Excretory V el !
‘._.:-Il" i i
4 )

Since therefore this |
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'l?gfels from whence the Liquor flows, which
" they have feparated from the Blood.

?f " Thereare two forts of Subftance taken no-
¥ ‘ tice of in the Brain, the Cerebellum and the
”]' ESpfﬁﬂ! Marrow. The firft is that Glandulous
I Subftance, which compolfing the Covering of
b the Brain and Cerebellum,is called their Cortical
%V Substance. In the Spinal Marrow, it is found
't“;;in the middle covered with the other Sub-
?h | ftance.  And the other, which is a white Sub-
@1 ftance, more firm than it, isnothing but the
® | Collection of the Excretory Vellels of the
[h; Glandulous Subftance, They call it in the
o ! Brain and Cerebellum, the Callons Body, or
| the Mayrowy Subitance 3 and in the Back-bone
™! it has no Name.

PEE The Vellels which compofe the Callous Bo-
"f dy of the Brain and Cerebellum, are fointer-
"} woven, that they refemblea Net. Ithasnot
“J§ as yet been difcovered, whether they are in-
ti| ferted one into another, or whether the Nets
E"‘rﬂf be made only by their pafling one over ano-
1054 ther.

WS} In fine, they gather into little Bundles,
wl} which are found fhut up into Membranous
-} fheaths. According as they advance into the
9} Body of the Animal, they are divided into
%} many fmall branches, and after this manner
191 fpread themfelves all over the Body, fo that
V&} there are very few parts in the Body of an

o
|7

& Animal,
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44 Of the Nerves.

Animal, which do pot receive their portion
of them.

In the Nerves the Excretory Vellels of i
which they are compofed have no Communi- § |
cation; yet arc obferved to be interwoven, Ju
But they extend themfelves in length, one §
above another, asif they were {mall Bundles §
of little Cords. W

1fay, this happens in the Nerves, but it Wl
may be oblerved that it is quite ofherwife in il
certain Tumours faftned to the Nerves, which S
are called Olive Bodies, or Ganglons. For
thefe Olive Bodies are only formed by the in- it
gerweaving of the Nervous Vellels ; juft as the §r
thread wherewith a {ling is made, feems to §i:
take uvp more room in the Body of the fling i
where theStone is plac’d, than in the ftrings §fz
which are on either fide.

)

il

]

]
"
W

Many Nerves meet together in divers places B
of the Body of an Animal, and are fo inter- fy|
Jared one with another, that the Anatomilts § 1
czll thefe Meetings together Plexus.  They W

part afterwards from thefe Plexus, and {pread i
ropnd about. | m
fi mmuft carefully be oblerved, that when
many MNerves mect in one, there isnot an Ana-
fromofis of the Vellels that Compofe them, M,
hut only of their Coats. And when a Nerve |,
is divided into many branches, its particular B,
¥z{izis are not branched into many, bot the W
di- |

En,
-
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n| divifion is only in their cover,’ and the Veft
' fels which are in one Bundle, are parted into
of | many Bundles.

-}~ Infine, the ufe”of the Nerves is to diftri-
1§ bute the Liquor ‘which runs into the Fibres,
% | into all the parts where they terininate. As to
s § this ‘Liquor, it muft needs bé"compoled of
the moft fubtile and moft Volarile patts of the
it Blood:_ 1Tt is look’d tipon asa very fubtile mrd
i | which pafles through the Fibres of the Nore

¢} and that not without reafon, * ¥For I1m_a ic
o L efcapes our eyes, and that we are not able'to
i { difcern it by the'help of the beft Microfcopes
he | we may well think’ thdt it is the moft {ubtile
m‘uf all the ‘Liquors which ave feparated from
g i the Blood through the {?Iana*u!fs of the Body
g fof'an Animal.’ “This Liquor is called the -
mal Spirits, becaufe of its great fubtilty, and
« | becaufe it is the Soul, which makes Animals
- | to live.

its{* Though nothing of this Liquor can bz ga-
#f {thered to examine its nature, by mingling it
d fwith Acids and Alealp’s, yet we are encli ned
tto think that the Polatile Alcali prevailsin it
en fwith an extremely Polarile Sulpbur.  The rea-
u tfon'is, becaufe all Polatile Alcali’s taken in-
.1, fwardly, do encreafe the Animal Spirits, the
vt (Polatile Salpburs ‘do almoft the fame thing,
1 jand there is nothing which does fo much en-
(he fﬁihﬁ their quaatity, as Sulphurcous Volasile
(il LAl ri.-i.-_.,
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Alcali’s, 1as all Volatile Alcali's Aromatiz’d | Tl

£ tito
r'fhe Effect of Alcal?s upon Sulphsrs, con= i,
firms us in this Opinion.: For Alcal?’s do dif= i
IR {olve Sulphurs, by feparating their parts one ye
from another, and by this means hinder theit fymy

——
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{ branches from intermixing, For this caufe| 1}
i the Interftices or Intervals of the brariches are §i/
| replenif’d with Aithereal marter, as well asfhle

Bl the Pores which remain between the Sulphurs e,
1 and the -Alcal’s ; which being larger thanfy
;; if the Liquor were fimply Alcaline o Sulphis=Yres
i reons, doalfo contain within them much morey,;,
i of efithereal master.  And for as much as thisg,
i oAthereal matter is highly agitated, it MOVESH (o
i with much force all the parts of this. Liquor,ir
i which contributes not a little to its activity dlat
| 1;;: and f{ubtilty. whig

| — R Tud
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Hen we follow the Nerves and Arte ;HJD'

ries, we find that the moft, part off,

their branches do terminate in Carnous Bofy o
| dies, which are covered over with a mof{,
il delicate Membrane, and are called Mufeles. i

Thel by
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M They are compofed of three parts: 1. We
difcover in them a great many Arteries and
Ul Peins. 2, Nerves; and 3. Small Fibres, which
tlk are neither Arreries, Veins, nor Nerves, but
wth certain {fmall long Filaments, very fine and yet
ity very ftrong. | |

uk}  Themanner by which they are ranked in
@t the Mdufeles, has{omerhing n it very remark-
laf ble..~ At firft we find them all gathered toge-
il ther, andthen they refemble 4 ftring 3 after-
ﬂﬂﬁ“ wards they feparate from one another, and
ik receive amongft them divers branches of 4r-
Wik teries and Peins : At laft they unite together,
5} and make again'a Cord. The firft and fecond
ol Cords are called Tendons, or the Head and
porsy Tasi of the Mufcle.  And that part which is
mj} placd between the Head and the Tail, and
i which is the place where the Fibres of the
__| Tendons feparate from one another, and where
) they receive the Veins and Arteries amonglt
 them, is called the Belly of the Aufcle.

Thefe Fibres are all parallel both in the
- Tendons and in the Belly.  Some of the Tendons
| are longer than others, and in the Bedy all
A are of the fame length. By the order they
o are plac’d in, they make an Obliguangular Pa-
wl4 vallelogram in the Belly of the Aufcle. And
0% they are fo clofely preft together in the Zen-
s} doms, that they refemble two Strings ; which
draw the Qbliguangular Parallelogram by its op-
Tie] polite
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4_3 Of the Mulcles,
polite: fides, as may be feen in this Fi-
gul’ﬂ.

}

A B. reprefents a Tendon, or the head of 2
AMufele, B C. the Belly, and C.D. the other
Tendon, or the Tatl.

The Arteriés and Peins which are {pread
through the mufcle, are only to be found in
its Belly 3 if they be found fometimes in the
Tendons, they are fo few, that they are not
to be regarded.  So the Tendons are nothing
but the Meeting together of the fimple Fibres,

which we therefore fhall call the Tendinous

Fibres ;. whereas the Interftices, which' are

amongdt them in the Belly of the mufcle, are]

all replenifh’d with Feins and Arreries.
Hence comes the difference, which we ob=
ferve between the colour of the Teydons and

rhit of the Belly of the Mufcles. The Ten- |

dons are Brown,, and the Belly is Red. [« This

is the part of Animals compofed of Tendinous |
Fibres, |

"
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Of the Mulcles. 49

M Fibres, Veins and Arteries, which we call

' Hfﬂr.

Therefore we muft not imagine that Flefh is
Red of its felf, no more than we are to be-
lieve that a Glafs, full of red Wine, is red of
its felf. But rather asthe Glafsappears Red,

| becaufe the Liquor thatis within it is of that

colour,, even fo Flefh, and all the other parts
of the Body of an Animal, appear Red, only
becaufe of the Rednefs of the Blood which is
contain’d in the Fens and Arteries of thefe
{orts of parts.

This truth is demonftrated by an Experi-

wrf ment which renders it Inconteftable. That is,

if you make Ipjettions of warm water into
the Arreries, which {pread their Branches

| through the Flefh, after you have repeated

frequently the Injection, the Fiefh becomes of
the colour of the Tendons.
The Mufcles are not only compofed of 4r-

| teries, Veins and Teudinons Fibres,but the Nerves
uuf allo make one of their parts. They march
i firft upon their Coatand pierceit. When
‘el they have pierced it, they divide themfelves
! in moft delicate Branches, which are inferted
.ol into the Zendinous Fibres. Sometimes the
¥ Nerves enter into the Tendons, and fometimes

into the Belly of the Mufcles. But in what part

ifl foever they enter we find always the extremi-

i

L ties of their Branches to end at.the Tendinous
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Of the Mufcles.
All thefe Tendinons Fibres have a Cavity that

goes through them, likeunto a Tube or Pipe.

Indeed this Cavity cannot be feen by the eye,
bat there isan Experiment which abundantly
fhews the neceflity of it, that it cannot be
contradiéted by thofe who will hearken torea-
{fon. The Experiment is, that always when
a Mufele ats, its Fibres are confiderably fhort-
ned, and at the fame time grow thicker. Ne-
verthelefs we cannot conceive how flexible Fi-
bres can grow bigger, and be fhortned, at the
fame time, but by the means of fome Liquor
which fills a Cavity that pierces them from

one end to the other.
After this it will not be very hard to difco-

ver how all thefe things muft aét.  Each Ten- §

dinous Fibre receives a Branch of a Nerves
and each branch of a Nerve fheds animal Spi-
rits into the Cavity of the Tendinons Fibre.
The Animal Spirits are the moft fubtil and
the moft agitated parts of the Blood. When
they enter into the Cavity of the Tendinons
Fibres they blow them up and fhorten them.

Even as the Air which is blown into a bladder, §

fells it and fhortens it at the fame time.

1f we confider after this, that the Belly of §

the AMufcle is ftuff>d thronghout with Arteries |
and Peins, we will grant that the Tendinous §
Fibres cannot be blown up 'without diminifh- |

ing the ‘Cavities of the Arrertes and Fensg
from
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Of the Mulcles. g3

from whence it follows that the Blood is dri-
venout of them. Itis for this Reafon that
in fome Animals the Mufcles become white al-
ways when the Animal Spirits do dilate the
Tendinous Fibres.

In fine, if we take notice that when the
Blood ﬂ:nps in the Arteries and Veins, the Ten-
dinous Fibres donot receive enough of motion
from the Animal Spirits to thruft forward
that Blood which ftays amongft them; from
hence it follows, that in fuch rencounters they
cannot-dilate nor become fhorter.

Hencg we may conclude, that there are two
things abfolutely neceflary for the blowing up
of the Zendinous Fibres of the Mufcles : the
firft is, that the Animal Spirits muft have their
free courle through the NVerwe which goes to
the AMufele. ; For fince the Tendinous Fibres are

not blown up but by them, it is clear, that ifdse

their courfe be fo interrapted that they can-
not flowinto their Cavity, they cannot dilate
them.  Experience confirms this, in that i
you cut or tie a Nerve with athread the
Maufcle which receives branches from it, be-
comes flaccid, and do what you will its F:bre.r
do not {well.

The fecond thing needful for the blowing
up of the Fibres, is the free courfe of the
Blood through the Arteriesand Peins of the

Maufcles, For fince the Tendjnous Fibres can-

| ] not
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§2 Of the Mufcles.

not be dilated without ftraitning the Arteries
and Peins, and the Arteries and Fews cannot
be ftraitned without voiding the Blood that
fills them, it is vifible that if the Blood ftop
there, it will hinder the Tendinous Fibres from
being blown up.

This is fo true, that if you take a living
Animal and tie the Aorta four Fingers below

the Heart, it becomes paralytick from theli. -

gature even to the Extremities of the feet.
When the Fibres of a Mafcle are blown up
by the Animal Spirits, there are two powers
which concur to reftorethem to their firft
eftate. The firft is the fpring which thefe
Fibres make: For fince their Pores acquire a
difpofition by their being blown vp, the -
thereal matter which does inceffantly pafs
through them, makes an effort to reftore

@them to their former eftate.

The iccond is the Effort of the Arrerial
Blood, which being forcibly pufhed by the
Heart, blows up again the Arteries and Feins,
and at the fame time ftraitneth the Tendinoxs
Fibres. And asthe Arteries empty themfielves
of Blood when they are ftraitned by the fwell-
ing of the Fibres, {o the Fibres empty thems
{elves of the Animal Spirits, when they are put
again into their ordinary ftate, as well by the
force of the Arterial Blood, as by that of thei
Spunginefs. -
As
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Of the Mulcles. 53

As to the reft, the Tendons of the Mufcles
are ordinarily faftned to fome Cartilage, or to

| fome bone. Which is the Caufe why the

fhortning of the Tendinons Fibres makes thag
part move to which the Tendons are faftned.
It isto be remarked likewife, that one of the
Tendonsis faftned toan immeveable part,and

| the other to 2 movcable part; from whence

. it follows, that when the Mu/fcleis thortned

the moveable part is drawn towards the im-

moveable.
But for as much as thereis fcarce any mo-

i tionin one part which has notits oppofite mo-

tion, fo there is {carce any Mulcle which has
not its oppofite Mufcle. Thefe Mufcles which
ferve thus to make oppofite Motions, are cals

| led Antagonifts.

It isto be obferved, as to the Antagonift
Mufcles, that when the one'is fhortned, the
other is extended. For fince their ation is
oppofite, and that that of the one cannot fub-

w f fift at the fame time with that of the other,

.« the fhortning of the Mufcle which acts, muft
«li Deeds produce the extending ofits Antagonift.

:PEI -

But for that the fhortning of one Muicle

.am: | draws the Fibres of its Antagonift beyond their

| ordinary length, they muft needs {pring back.
! It is for this reafon that the aétion of one Muf=

cle which has been lengthned by the contract-

i ing of its Antagonift, is done with eafe enongh.

E 3 For




%4 Of Cartilages, Bones, Membranes.
For the Tendinous Fibres can be eafily con-

trafted again, however they have been length-
ned, though there be few Animal Spiritswhich
flow into their Cavity, becaufe the force of
the Spirits is augmented by that of thefpungi-
nefs of the Fibre, |

e - T T B

Discourse VL ¢
Of the Cartilages, Bones and Membraries.

X 7E findin the Body of an Animal many
parts which feem to partake of the
nature of a Bone, and of the nature of Ten-
dons, in that they are not altogether fo hard
as the former, and are lefs foft than the other.
They call them Cartilages.
- The firft thing which makes me conjeture
that Cartilages are nothing but a compofure
of Tendinous Fibres which are hardned by be-
ing replenif’d with Volatile Alcali’s, is, that
ghere is no Cartilagein which many Tendi=
nous Fibres are not loft. That which makes
my conje€ture probable, is, that we fee plainly
that the fubftance of the Clartilages is nothing
but a heap of ' Fibres. ' And that which puts
thething outiof doubt, is, thatin young Ani-

mals many> partsiwhich were Tendinous be-
come at lepgth'Gartilagigous 3 and that we

obferve
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Of Cartilages, Bones, Membranes. ¢4

obferve frequently in old Animals, that cer-

| tain Tendons are chang’d into Cartilages.

As Tendons are chang’d at length into Car-
tilages, the Cartilages are likewife changed
into Bones. If therefore we have concluded
the Cartilages to be nothing but a compofure
of Tendinous Fibres, becaufe the Tendons are
fometimes chang’d into Cartilages ; we are
obliged by the fame reafon to judgethat Bones
are nothing but a Compofure of Tendinous
Fibres, which after having been hardned to
become Cartilages, are afterwards fo far
hardned as to make Bones.

The Obfervations which are made upon
the Pones of Fetus's do give us an ocular De-
monftration of this Truth. In fhort,we obferve
there are a great many Tendinous Fibres, and
particularly in the Scull. It appearsin the be-
ginning, as if it were nothing but a Mem-
brane compos’d of Tendinous Fibres. It be-
comes afterwards Cartilaginous, and in fineis
chang’d entirely into Bone. After which it
cannot be doubted, but that Bones are a heap
of Tendinous Fibres, which are hardned after
{uch a manner, that they acquire the firmnefs
of Bone.

Tendinous Fibres are hardned, by being
replenifh’d  at length with Folatile Alcals’s.
The Fibres of the Nerves do fhed into their
Cavity Animal Spirits. -That which is more
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g6 Of Cartilages, Bones, Membranes.

{fubtile of them, efcapes by the Pores, and the
grofler remains.  So that at firft thefe Fibres
are filled with Polatile Alcals's and Polatile Sul-
phurs. Whillt there are Sulphurs there, they
appear under the form of a Cartilage ; but
when the Sulphurs are confumed, whether by
nourifhing the Fibres, or by efcaping through
the Pores, or in fplitting them{elves, they ap-
pear under the form of Bones.

From hence it comes that there areno parts

in the whole Body of an Animal, from whence
we extra& fo much of Folatile AlcalPs as from
Bones.
" 1In fine, we remark that Bones are all cove-
red over with a Membrane, which they call
the Perioffewn. This Membrane is fo ftrongly
faftned to the Bone, that in certain places it
is impoffible to feparate it, but by cutting or
yenting of it.

When we do examineit narrowly, we find
three fortsof parts which enter into its com-
pofition; to wit, a great many Tendinous
Fibres, many branches of Nerves, and fome
Arteries and Veins. So that after we havedu-
1y confidered all, we find that the Perioftenns
is nothing elfe but a Web of Tendinous Fibres
‘of the Bone, Nerves, Veinsand Arteries.

And becaufe all the other Membranes have
communication with the Bones and with the
Tendons of Mufcles, and becaufe they have

Tendinous
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Of the Lmphatick Veflels. g~

Tendinous Fibres, Nerves, Arteries and Veins,
we judge that all the Membranes which are
obferved in a living ‘Body, are nothing but a
Texture of Tendinous Fibres, Arteries, Veins
and Nerves.

m

Discourse VII.

Of the Lymphatick Veflels, i of
the Lympha.

T isfound that from all the Parts of an Anis
mal, certain fmall Veflels do proceed,
which Anatomifts call' Lymphatick , becaule
they are full of a clear and tranfparent Li-
quor, which they name Lympha.
The Membranes which compofe them are

~ fo delicate, that they are invifible when they

are not replenifh’d. They areinoculated into
one another, and fo compofe pretty large
‘Truoks, which are inferted into the Veins.
Thole which come from the Head, and
Neck, areinferted into the Subclavian, or
the Jugulars. And the moft part of thofe
which derive their Origin from the Inferiour
parts, and the Zifcera of the lower Belly,
do difcharge themfelves into one Ciftern pla-
ced upon the Vertebre of the Loins; from
whence there goes a Veflel,” which after’ha-
ving
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3 * Of the Lymphatick Veflels.

ving pafled over the Perrchre of the Thorax,
empties its Lymphz into the Subclavian Vein.

This Ciitern is called the Refervatory of the
Chyle, becaufe the Chyle, which is formed in
the Stomach by the Digeftion of the Meat,
comes thither, and the Veflel which goes from
this Refervatory is called Caralis Thoracicus,
becaufe it is found upon the Fertevra of the
Thorax.

That which is moft remarkable in thefe
Vellels, is a great quantity of little Valves,
which are placed at very {mall diftances from
one’ another. They are fo difpofed as that
they permit the Lympha ealily to run towards
the Veins, but they hinder it from coming
back again, and from flowing towards the
parts from whence the Lymphatick Veflcls do
proceed.

From whence we may certainly conclude
that the Lympha does not come from the
Veins but from the parts from whence the
Lymphatick Veflels do derive their Origin:
Which agrees-exaétly with experiences; for
if you tie with-a thread any Lymphatick Vef=
{cl, the Lympha does fo abound between the
Ligature and the part from whence the Vellel
comes, that it blows it up predigioufly ; and
is fo emptied between the Ligature and the
Veins whither it is going to difcharge it felf,
that there it becomes invifible: From whence
it

.......
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Of the Lymphatick Veflels. &g

it follows that the ufe of the Lymphatick Ve
fels is, 'to'carry into the Veins the Lympha
which they have received from all the parts of
the living Body.

We have not hitherto difcovered any Vef=
{fel which brings any thing to the parts”of
the living Body, but Arteries and Nerves,
The Arteries bring Blood and the Nerves
Animal Spirits. It muft needs therefore fols
low, that the Lympha comes either fromthié
Arteries alone, or from the Nerves alore, or
from the Arteries and Nerves together. “It
does not feem to come from the Arteries a-
lone 5 for if you cut the'Nerves which goto
one part, there does not flow fo much Lym-
ph4 in the beginning, and diminifhing by lit-
tle'and'little, in fine, it ceafes entirely. "7 Néi-
ther does it come from the Nerves alene,
fince if you tie the Arteries which carry'the
Blood to one part, it ceafes by Hrtle and litccle
to furnifi Zympha.  [tmuftneeds be theréfore
that ‘the' Lympba comes partly from the Ar-
teries, and partly from the Neérves. “Afid con-
fequently it'muft be comipofed of'a patt bf the
Arterial Blood and of the‘Animal Spivirs.

The Lymphatick Parts which come' from
the Blood, pafsafter the faime manner, as the
particles of the Liquors' which law'from the
Glandules.” For as thefe'pafs frem-the Blood
by fticking in certain Pores of tHe Artérics;

- even
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6o  Ofthe Lymphatick Veflels.

even fo the Lymphatick particles finding in
the Arteries fmall Holes through which they
may pafs, they ftick in them: But becaufe
they are followed by others which prefs them
forwards, they get out and pafs into the Fi-
bres of the parts from whence the Lympha-
tick Veffels come,

Thofe which come from the Nerves do not
get out this way. The Nerves infert their Fila-
ments into the Tendinous Fibres of one part,
and fend out the Animal Spirits into their
Cavity. The Fibres have Pores through
which they efcape, and mingle themficlves
with what runs from the Arteries, to compole
the Lympha by their mixture,

Since we have prov’d in the difcourfe of
Nerves that the Animal Spirits are nothing
but a Sulphureous Alcali, we may well {uppofe
that the Lympha is nothing but a Compofure
of Volatile Sulphurs, Volatile Alcali’s, and 2
little Phlegm. The Volatile Sulphurs, and
Volatile .Alcali’s are the Animal Spirits which
enter into its compolition; and the Phlzgm
with the fixt Salpburs are thole of its parts
which come from the Blood by the Pores of
the Arteries.

Unerring experience confirms this Opinion.
That is, if you gather of the Lympha in aSil-
ver Spoon, and place the Spoon on the Fire,

as foon asit begins to warm, there goes from
- the
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OFf the Lymphatick Veflels, 6y

. the Lymphaa {mall Vapour, and then it har-

dens Jike the white of an Egg that is boil'd.

I fay this Experiment confirms, that the
Lympha is nothing but a Compofure ofa great
deal of Fixt Sulphur, alittle of Volatile, alittle
of Phlegm and much Volatile Alcziz. For the
Lympha is fluid whilft the Volatile Alcal’s keep
its Sulphurs diffolved, and it hardenslike the
white of an Egg, as foonas the Fire has ex-
hal’d them. Forthen the Fixt Sulphurs be-
ing alone, do fo entangle their branches one
with another, that they cannot move fo as
to compofe a Liquor. ' As to the Volatile Sxi-
phur and the Phlegm, it'cannot be denied but
there are fome of them in the Lympha ; be-
caufe the Animal Spirits which compofe 3
part ofit, are made up of them, and the Va-
pours going from the Lyinpha, when fet on
the Fire, do‘fufficiently refemble the Vapours
of Water.

We conclude from this, ‘that the ufe of the

. Lympha is to nourifh the parts, between
i whofe Fibres it pafles.

As will appear moft
plain when what we are going to fay of Nu-

| trition fhall be confider’d.

It is an Indifputable truth, ‘that many Par-
ticles of our Bodies are feparated and do ex-
hale; and becaufe thefe parts pafs through
the Pores of the Skin, like Wind impercepti-
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62  Ofthe Lymphatick Veflels.

- The parts whichpafs from oge Badies by
Tranfpiration, are ordinarily Sales; diffolved
in Phlegms, with which thereare {pme: Sul-
phurs mingled. - They are feparatedfromthe -
Blood by the means of an infinite number of
fmall Glandules, which are lituated under the
Skin, and whofe excretory Vellels end at{mall
Holes, which are on the Surface of the Body,
and which we call Pores.

T hefe Glandules which we fhall call Subcu-
taneous, o receive Arteries, fend forthVeins,
and have {fome Filaments of Nerves..  So that
judging of them by others, we may well {up-
pofe their ufe is, to feparate the faling parts
from the Mafs of Blood, which-are formed
there by the Conjunétion of the Asidsand Al-
cal’s,  Whence I conclude, that. the: parts
which pals away by Tranfpirationy: are parts
of the Humoursof the living Body, and not
Particles of its folid parts.

. The Acids which are mingled with the Hu-
mours: pafs away, not only when: they are
join’d -with the Alcal’s, but alfo when they
aré join’d to the Sulphurs. The Author of the
Animal Oeconomy, has put a confiderable nom-
berofiGlaadules iathe Membrang,which cover
the thin Leaves-af Bone in the Nofe; which are
proper to feparatefrom the Blood the Sulphurs
united with Aeidss And chisis the reafon that
there runs from:the \Noftril§:a/ Glewy and |
whitith Liquor. By |
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Of the Mouth. 63

By this we fee after what manner the _4.
cali's, Sulphurs and Phlegms of onr Humours are
confum’d. Which makes me think that they
would be very foon fpent entirely, if they were
not repair’d.  And itis this reparation of the
Humours which we call Nutririon,

The Animal Body is never better nourifh’d,
than when all its parts are full of Humours
which Circulate, or are in motion. And be-
canfe it is the Lympha which flows amongft
the Fibres of the folid parts and fills ap their
Interftices, it is this alfo which isthat Hamour
whofe abundance makes Nourifhment.

e - s

Discourse’ VIII
Of the Mouth,

H E Mouth in all Animals isa certain
hollow place inthe head, through which
Nourifhment is conveyed toithe Bodyi  In
which four ‘principal things-are taken notice
of ; namely, the Tecth, the Palate, the Spit-
tle and the Tongue.

But before we begin to enquire. into thefe
things, it will not beimpertinent toobferve,
that the Mouth is made by the upperiand
underjaws: T he moft part of Animals open
the Mouthiby putting down the nether Jaw,
and
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62 Of the Mouth.

and they fhut icby takingit up. "The contrary
is obferved in Crocodiles, Serpents,.and’Li-
zards. | ¢ aulnd
The fides of the Jaws are pierced with ma-
ny Holes of a confiderable depth. They re-
ceive into their Cavities the roots of thofe
little Bones, which are more fmooth, white
and hard than others, which adorn the entry
of the Mouth like to a Pallifade, and are cal-
led Teeth. |

That part of the Teeth which enters into
the Holes of the Jaws, is called their Koot,
and that which ftands out is more particularly
nam’d the Teeth. The Roots are ufually much
longer than the Teeth themfelves, which is
the Caufe they ftick fo faftin the Jaws.

Some have three Roots or points, others
two, and many of them but one. When we
break the Teeth with a Hammer, we find
in the Body of them'a hollownefs, which ex-
rendsits felf to the very Root.

The Teeth are not only fixt to the Jaws by
their Root, but they are likewife faftned to
them by a hard and firm Flefh which: covers
their fides, and whofe Fibres are extended
from one end of the Jaws to the other. This
Flefh is called the Gums.

Moreover the Teeth are of three forts.
Thofe which are plac’d in the entry of the

Mouth are broad; and their extremities made
| with

The
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with an edge. They are called Dentes Znci-
fivi. Theother which are farther within the
Mouth, and which the Cheeks cover have a

«§ ‘thick, ftrong and large Body, and their ex-

| tremities broad and unequal, which makes
' them fitto break and bruife 5 whence they are
called Dentes Molares, or the Grinders. And
there are yet others which are very ftrong,
and bave their Extremities pointed, and are

1 molft fit to hold any thing faft. There is al-

| ways oncof them placed on each fide, between
the Incifivi and the Grinders, and they are

b called the Dog-Teeth or Eye-Teeth, becaufe
i | theyreceive a branch of a Nerve from the
i § Optick Nerves.

The Number of the Teeth is not always the

s | {ame. Some men have 14 in each Jaw, fomie
¢ § have 1y,and others 16, Ufually they reckon

four Incifive; two ‘Dog-Teeth, and - eight
w § Grinders, as well in the upper asthe nether
Jaw.
. The ofe of the Teeth is to chew the Food.
The Incifive cat it into little Morfels, and the
| Grinders break and ‘bruife it very fmall, to
4 § the end it may pafs forwards, and the Dog-
s Teeth cut it in picces, when the Incifive are
not {trong enough todo . |
5§+ ThePalate is that part 6f the Mouth which
| makes its Roof, and which is extended from
| the upper Jaw-hone even to the bottom of the
F Mouth.
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66 Of the Mouth.

Mouth. - The furface of it is unequal, and its
Fore-part cut into {mall narrow furrows,
plac’d near one another, from the Incifive
Teeth to the middle of ‘the Mouth, and its
hinder part is of a pretty even Surface.

It is furnifh’d entwardly with a very deli-
cate Coat under which there is another more
thick and ftrong.  Whenthisis raifed we dil-
cover an almoft infinite number of fmall Glan-
dules. Thefe, being form’d like the ftones of
Raifins make up the Body of the furrows of
the Palate. Their Excretory Veflels do pierce

- the Membrane which covers the Membrane

which covers the furrows, and fhed into the
Mouth a pretty clear and fomewhat vifcous
Liquor, The hinder part of the Palate, whofe
Surface is even, hath under its Membranes
{mall Glandules of the. bignefs of Millet feed.
They differ from thofe which make the fur-
rowsof the Fore-part in this, that they are
not ranked about their Excretory Vellels, as
the ftones of Raifins about the ftalk of the
Grape: but they pierce the Membrancs of
the Palate by as many Excretory Veflels, as
there are Glandules. - All thefe Glandules of
the Palate receive Arteries from the Carotides,
fend Veinsto the external Jugulars, and re-
ceive Filaments of Nerves from the ‘Seventh
Pair.

We find at the bottom of the Palate three
remark-

it

mi
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remarkable Bodies, to wit, two Glandules»
on each 'fide one. They call them the 4I-
mondsy and between thefe Glandulesa fmall
piece of Flefh of a Conical Figure, which they
call the Vwula,

The Almonds are Veficular Glandules of 2
Yellowifh colour. - Though they feem two in
number, yet they are but one, the middle
of which is covered by the Membrane of the
Palate, and the Extremities appear liketwo
Yobes. This middle part which makes the
Communication of the two Lobes, is both
©§ more ftrait and more delicate, than the two
¢§ ends of this Glandule.

5 Each Lobe has a Sinus or Cavity, which is

¢f divided in many Apartments, the Excretory

| Vellels of thefe fmall Veficles tend thither, and
fhed a glewy and whitith Humour, which is
§ not unlike to the Snot of the Nofe. They re-
©f ceive Arteries from the Vertebre, they fend
#§ Veinsto the Jugulars, and their Nerves come

kf drom the third, fourth, and fifth Pair.

| Asfor the Uwala, it is nothing but a fmall
5§ bagof the Membrane of the Palate. It hangs
between the two Lobes, which make the Al-

ug monds. This Bag is full of aninfinite nums=-
-§ ber of fmall Velicular Glandules; which are of

the colour of the Flefh, becaufe of the great

| number of Arteries which they receive from

d¢f the Ferteore and the Carotides, and .the many
; F 2 Veins
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veins which they fend to the Jugulars.’ Their
Excretory Veflels do pierce on all fides its out-
ward Membrane, and wet it with a Tranfpa-
rent and fomewhat vifcous Liquor.

The Mouth is not only watered with the
1iquor which flows from the Glandules of the
Palate and the Vuula, but there are likewile
four other great ftreams which empty them-
felves into it.  They difcharge themfelves of
a {weet and Tranfparent Water, in which
there is fome Vifcofity remarkable.  This Li-
quor is called the Spurtle.

We find within the Mouth two {mall Holes,
the one on the Right, the other on the Left
fide. They pierce the Cheeks towards the
Molar Teeth, or Grinders: And becaufe we
find them always wet, we make no doubt but
they are the opening of two ftreams of Spittle.

And if we put a Bodkin into them, we find
that it eafily pafles into a fmall Membranous
Pipe, which extends it felf along the Cheeks,
and is.divided into many fmall Branches when
it comes under the Ear. This Veflel is always
found full of Spittle, and the {mall Branches

which are at the root of it lofe themfelves in
a heap of Vafcular Glandules. Thefe Glan-
dules are placed about the Inner-part of the
Ear, and are called Parotides. So that the
{mall Excretory Vellels which® go from each
Glandule, coming to be inferted one into alnu-
ther,

feen

the
ped
fem
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ther, make up Veflels fomewhat larger. Thefe
larger Vellels joining together compofe a
greater, which encreafeth according asit ap-
proacheth nearer the Mouth, whereit empties
the Spittle which the Parotides have feparated
from the Blood.

- Moreover the Parotides veceive their Arte-
ries from the Carotides, and fend Veins tothe
External Jugulars; there are amongft them
many Branches of Nerves which come from
the hard Part of the Seventh Pair,

Theopening of the other two ftreams which
difcharge the Spittle into the Mouth, is to be
feen under the point of the Tongue towards
the Incifive Teeth. They are fo {fmall that
they cannot admit a Hog’s Briftle.  They ap-
pear at the end of two flethy Papilie, which
ferve them for fmall Sphinéters. They ex-
tend themfelves along the Tongue, and when
they come near its root, they aredivided into
many Branches which lofe themfelves in a
'§ beap of Glandules, which are called the
s8  Aaxillar Glandules.
wl  They are placed within the under- Jaw, and
ng extend themfelvesfromthe rootof the Tongue

‘B asfar asthe Chin. The part of this Conglo-
‘f merated Glanduole which comes neareft the
kW Parotides, is grofler and more red than the

| relt. Asit advanceth towards the Chin, it

wf diminifheth, fo thatit becomes by little and
' B3 litcle
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70 Of the Mouth.

little more narrow and flender. = There is ob-
ferved towards its middle part a little com-
preflion, which joins its fore-part to the hin-
der. And afterwards, after having encreafed
confiderably, it extends its felf as far asthe
Chin in the Form of a Quince.

All the Glandules which compofe it are
nothing but a Complication of Veflels which
are inferted into one another, and make by
their Concourfe two confiderable "Canals.
‘Thefe Canals extend themf{elves on each fide,
along the Tongue, and end at the two Pa-
pille faftned to the Gums, near the two Inci-
five Teeth, within the Mouth.

The Maxillar Glandules receive their Ar-
teries from the Carotides, and fend Veins to
the Jugulars: Their Nerves come chiefly
from the third, fourth, and feventh Pair.
They feparate the Spittle from the Blood, and
the Veflels, of which we have been {peaking,
empty it into the Mouth. .

Befides the four ftreams of {pittle,we obferve
alfo many {mall Rivulets of it within the un-
der Lip, and along the Gum on the infide the
Mouth., It comes from fome Glandules la-
tent amongft the Carneous Fibres of thefe
parts, and whofe Excretory Veflels pour inte
the Mouth the Liquor which they have fepa-
rated from the Blood.

The
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The little Vifcofity that is obferved in the
Spittle, makes us imagine it is compofed of
fome Sulphnrs, fome Acids, and much Phlegm,
mixt with fome Salt. It mingles with Vi¢tu-
als in the Mouth, and facilitates the Chew-
ing by Moiftning of them. It renders them
more fluid, and by confequence ficter to con-
vey through the Paflages which mult carry
them elfewhere. It may be faid alfo that by
its Acids and Salts, it opens their fmall parts
and makes the beginning of a dillolution. By
the wonderful Forefight of the Author of the
Animal Oceconomy, the Sulphurs are made to in-
clofe the Aeids to the end they may not corrode
the parts which mult be watered with Spittle.

The neceflity of the mixture of Spittle with
the Victuals appears in that all parts concor
to the making of it. The Victuals prefs the
Palate, and fo oblige the Spittle, whichits
Glandules contain, to run‘into the Mouth, by
the little Excretory Vellels, which pierce its
Membrane. The Crotaphite AMufcle and the
Maffeters, by ftraitning and dilating them-
felves prefs the Parotides, and through their
Veflels make two little ftreams of Spittle to
run which enter on the right and left Side in-
tothe Mouth. The Digaftrick by its contraction
and dilataticn agitates the Maxillar Glan-
dules, and prefies the Spittle out of them,
which -runs through their Excretory vellcls
F 4 like




T = T

e =

——
o

N e

P !
A

-0 Of ¢he Mouth.

like two little ftreams, which difchzrge them-
{elves into the Mouth. And {leeing in the
time of chewing all thefc parts aét at once
as is faid before, it muft needs begranted that
this mixture of the Spittle with the Vidtnals
1s moft neceliary. -

In the laft place the Tongue comgs to be
examined, which isa picceof Flefh almoft of
a.Conical Figure. + 1ts Root 1s faftned to the
furtheft part of the Mouth by a. little Bone
which is called Os Hyoides: And. from the
Root as far asthe middle it is faftned by its
under-part to the Mufcles, which fill the Ca-
vity of the Under-Jaw ; but its point is free,
and does not cleave to any part.

Under the free part of the Tongue there is
2 imall Line compefed of {mall Teadinous
Fibres, which reach from one end, as far as
the place where the Tongue difingages it {elf
from the parts which fill the Cavity of the
Under-Jaw. This- fmall Line 1s calied the
Bridle,

The Os Hyoides is plac’d in the further part
of the Mouth at the Root of the Tongue. It
is in form like a Fork extended, whofe Arms
cleave toa heap of Cartilages, called the La-
rynxc. 1t is compofed of many little Bones,
which are join’d by Cartilaginous knots.
sometimes there are but three of them, and
at other times they reckon. thirteen, hix -GE
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each fide, - As for the Bone in the midft to
which the Tongue is faftned, it is large in
Comparifpn with the reft, which are very
{lender. Itis likewife fomewhat broad, ri-
fing towards the Tongue and hollow towards
the Larynx.  On its raifed fide it has two
{mall appendages which are ordinarily Car-
tilaginous. They call them the Horzs of the
Os Hyoides.

There are five pair of Mufcles which make
it move with the Tongue. The firft is the
Gemobyoidens which has its rife from within
the Chin, and reaches to the Root of the
Os Hyoides. Thefe Mufcles ferve to raife it
by the fhortning of their Fibres. The fe-
cond is the Sternobyvidens. 1t comes from the
top of the Stermum, afcends along the Arte-
r1a Traches, and is faftned to the Root of the
Os Hyoides. This pair of Mulcles draws it
downwards. The third is the Milobyoideus :
It arifes from within the Under- Jaw towards
the Hammers, and is inferted into the Root of
the Os Hyosdes, which draws it up taking it
by the fides. The fourth pair is the Coraco-
sl byoidens. 1t comes from the Coracoide Apo-
«B pPifis of the Homoplate. Thefe have two Bel-
B lies, and are inferted into the Horns of the 0s

#yoides, which they draw downwards, taking
it by the fides. The fifth is the Stylo-Cerato-
byoideus, it arifeth from the Apopbyfis Siyloides,

and
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and is inferted into the Horns of the Os Hy-
oides : Thefe Muicles reftore it to its ordinary
Situation, when it has been mov'd by others.
They are pierced to give pallage to the Di-
gaftrigue.

As for the Tongue, it is covered with an
outer Membrane, or Cuticula. We find un-
der it a fort of vifcous Subftance. It is mo-
derately thick, white on the fide that touches
the outer Membrane, and black on the other.
it is call’d the Rericular Body.  This Reticu-
lar Body is perforated like a Sieve, and there
arife from each of its Holes fmall Conical Bo-
dies of an indifferent hard Subftance. They
appear in an extraordinary manner on the
Tongues of Cats. They are very long and
crooked towards the point of the Tongue,
like fo many little Horns. We find them alfo
on the Tongues of Oxen and other Animals of
the fame bignefs. When thofe {mall Conical
Bodies are pluck’'d off, they leave confidera-
ble Holes in the Reticular Body, and their
covers remain in the outer Surface of the
Tongue.

Under the Reticular Body, there isa Coat
woven of Tendinous Fibres, and Filaments of
Nerves of the fifth and ninth pair, upon which
appearsa prodigious quantity of fmall Nervous
Papille. Each of thefe Papille is covered with
ene of thofe Conical Bodies of which we have

fpoken.
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{poken. They pierce the Reticular Body, and
terminate upon the Surface of the Tongue.
Upon the Tongues of men there are none
of thofe Conical Bodies which are chiefly feen
on the Tongues of four-footed Creatures. But
the Papille pafs as far as the outer Coat of

'§ the Tongue, which they raife in {mall

Knobs, and thereby render its Surface very
unequal. |

There are reckoned three kinds of Papille
+§ both on the Tongues of men, and on thofe of
:§ Oxen, @c. Thefirft are like the Horns of
*§ Snails, having on the top a {fmall round head.
They are not numerous; fome being placed
on the fides of the End of the Tongue, none
of them above, but many of them are found

y § onthe fide of its Root. The fecond are di-

vided into {mall Fibres, which lofe themftlves
in the rifings of the outer Coat of the Tongue,
and they are plac’d on its upper part. The
Third are Conical, and we find them placed
i confufedly amongft the reft. They rifeall from
| the Papillar Bodies, they pierce the Reticular
Body, and go to the outer Membrane of the
Tongue, which they raife in Knobs in men,

'§ and there they rencounter the roots of the Co-

nical Bodies in Oxen and other Animals which
have them.

In fine, the Tongue has five orders of Fibres
by which it makes all its motions, befides n:ll'n.}i'ia
: wiiich
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716 Of the Mouth,

which ave performed by the Mufcles of the
Os Hyoides. The firlt is of thofe which are
extended in a ftraight line from its Root to
the End, paffing through the middle of its
Body: By their Contrattion they ferve.to
draw its End towards the Root. The fecond
is of thofe which pafling from its Root as far
as the End, furnifh its two fides. By their
Contra&ion, they move the Tongue to the
right and left. The third is of thofe which
pafling from one fide to the other, are inter-
laced with the firlt and cut them at right An-
gles. When they are fhortned they make the
Tongue round. Thisappears much more to-
wards the End of the Tongue than elfwhere,
The fourth is of thofe which coming from its
Root embrace a part of the Tongue ; they are
interlaced with the Fibres of sthe firft and
third Order, cutting them obliquely. The ef-
fect which the fhortning of them produceth,
is that they draw the Tongue backward,with-
out any confiderable Contraction, And the
fifth is a few Fibres which derive their Origin
from the Chin, and are inferted into the un-
der part of the Tonguc, paffing a confiderable
way intoits Body. When they are fhortned,
they draw the Tongue without the Mouth.
Towards the Root of the Tongue, we find
many {mall Glandules, fituated among(l its
Fibres. They have Excretory Velks, whid‘}
fenc
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:§ fend forth Spittle into the Mouth, whofe
Apertions appear in many places of its Sur-
face. Befides thefe, there are likewife fome
others obferved fituated on the fides of the
Tongue, they call them Sublinguales. They

il have many Excretory Veflels, ‘whofe Orifices

doappear on the Gums towards the Hammers.
There runs from them, as from the reft, a
clear Tranfparent, and fomewhat vifcous Li-
quor.

The Fibres of the Tongue fhew us that its
ufe1sto order the Meat in the Mouth, and to
make it pafs by its different motions under the

.| Grinders, there to be divided and broken.

And by all thefe motions it ftrikes the Palate,
agitates the Maxillar Glandules, its proper
Glandules being preft from time to time, it
! obliges all its Glandules to fend forth a

.§ confiderable quantity of Spittle into the

¢ Mouth. Thus is it a chief Inftrnment of

Chewing. ;

¢§  Andin fine, when it is drawn back and rai-

1 @ fed at thefame time by the Mufcles of the O
{ Hyoides, it prefles the Meat into a Pipe, cal-

led the Oefophagus, which comes to the Ca-

vity of the Mouth, and by this means ferves

A for {wallowing.
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78 Of the Oelophagus.

Discourse IX.

Of the Oefophagus.

Hen we trace the Victuals, we find

they go from the Mouth into a hollow

Pipe which is extended along the Neck and

Breaft, pierces the Diaphragma and is infert-

ed into the Stomach. Tiscall’d the Oe/fo-
phag iis.

I¢ is very true that the Victuals pafs overa
Cartilage, which covers the Orifice of a Pipe
that enters into the Breaft, This Cartilage
ordinarily lies high, and the Viftuals prefs it
down, when they are thruft by the Tongue
into the Oefophagus. *Tis call’d the Epsglottis.
But becaufe the Victuals pafs over it, without
ftopping there, and it has no ufe asto them,
we fhall not ftop at it here, but fhall referve
it to another place.

Next after the Epiglortss appears the Orifice
of the Oefophagus which is.cail’d the Pharynx.
It is ordinarily fhut, and does not open but
to give pallage to what is thruft forward that
way by the Tongue, or to let out what is
voided by the Stomach into the Mouth.

It opens and fhuts as there is occafion, by
the help of feven Mufcles. The firft is called
Oefophagans, It is ftrongly faftned to the ]Egt}
ides
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fides of the Seutiform Cartilage, and covers the
Oefophagus in its winding.  Its ufe is to fhut
the entry of the O¢fophagus.

The others are double.  The firft are cal-
led Spheno-pharyngas. They take their begin-
ning from within the tharp Apophyfes of the
 Os Sphenoides; and are obliquely inferted inzo

the fides of the Pharynx, which they open by
drawing it upwards. X

Thefecond are the Stylo-pharyngei.  They
arife from the extremity of the Apophyfes Sty-
i loides of the Bones of the Temples, and are
| inferted into the fides of the Pharynx, which
they dilate by drawing its fides to the right
and left Hand. 13 301

The third are the Cephalo-pharyngai. They
»§ derivetheir Original from the Articulation of
t § the Head with the firflt Pertebra; and {pread
their Fibresinto the {ubftanceof the Pharynx,

. § which they fhut by contracion of their Fibres,

Moreover, the Ogfophagus extends its felf
| moaftraight line from the Pharynx to the Sto-
mach. - It is compofed of three Coats, which
! may be called; the inner, the middle, and the
¢ outer Coat. The inner is made up of nothing

5§ but Tendinous Fibresdiverfly interlaced. The

middle is made up of Carncous Fibresy of

7 B which they reckon two Orders, both' in Men

and in other Animals. In Men the Fibres of

o thefirft Order reach all along from the Pha-

ryanx
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yynx to the Stomach, and thence are named
Fibri Longitudinales ; and thofe of the fecond
Order are like {fo many lictle Circles which
encircle the Oefaphagus, abuve which the Lon-
gitudinales are placed. 1heyare called Carcu=
laves.  In Animals, which eat with the Head
downward; they have another Polition.: The
two Ordersof Fibres go {pirally round about
the O¢fophagus.  And for as much as the one
o from the rightto the left, whilit theothers
pafs from the left to the right, they do in-ma-
ny places pafs onc over another. = There is
fomewhat fingular in this pafling, to wit, That
the Fibres which pafs in one place over the
others, gounderthem at the next meeting, at
the fecond they goover ; and at laft pafs un-
der them again. - The outer Coat is compo-
{ed of Tendinous Fibres, more fine and flender
than thofe of the inner.  The innerand outer
Coat ferve for Tendons to:the middle.  So
that we may confider the O¢/opbagns as a¥uf-
cle, whofeinner Coat is the Head, the mid-
dle the Belly, and the outer Coat the Taik
So that in Men the Oefophagus is fhortned by.
the fwelling of the Fibri Longitudinalesy and
ftraitned by the fhortning of the Cereulares,
This Contration and Compreflion of the Oe-

fophagus is called its Periftalick Motion.
In Beafts, the fhortning and firaitning of
the Ocjophagus is much gueater than in: Meny |
becaufe |
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becaufe the Mufculous Fibres defcend {pirally
and crofs one another. For when they fwell,
and by confequence are fhortned, thereby
{hortning the Oefophagus alfo, they make its
Cavity lels, becaufe by their Action they
wreath it.

Theufeof the Periftaltick Motion is to help
forward what has once pals’d the Pharynx,
that it may not ftop in the Cavity of the Oefo-
phagus. So that we may boldly fay, the O¢/o-
phagns was fram’d in this manner, on purpofe
to thruft the Meat forward by its Periftaltick
motion into the Stomach:—__

In Beafts the Periftaltick motion of the O¢/o-
phagus ftraitens its Cavity much more thanin
Men, becaufe they Eat ordinarily with their
Head downward. There istherefore occafion
for more force to make the Meat pafs through
the Oefophagus into the Stomach.

Laftly, This Periftaltick motion is called
Vermicularis, becaufe the Oefophagus moves as
Worms do, by ftraitning and fhortning its felf
in one place, and fwelling in another, which is
continued from one end to the other by Undu-
lation. The caufe of this may be, becaufe the
Filaments of the Nerves enter obliquely into
the Tendinous Fibres of the Coats. For asfoon
as the Animal Spirits were entered into one Fi-
bre, they would be fhut up by blowing upthe
end of the Nervous Filament from whence
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82 Ofthe Stomdch,a7d of Chylification.

they come. -And fo fhutting the door upon
others, they would hinder thems more from
flowing in,till the Fibres were reftored to their
former Eftate by the force of their fpring. And
in as much-as the Fibri Longitudinales ave all of
a piece,and the Circular ones com municate all
together by the fmall Tendinous Fibres, the
animal Spirits pafling farther into the Fibre
Lonoitudinales,and running into the neighbou-
ring Circular ones, they would produce there
the fame effect which they had donein the for-
mer. So that continuing to run thus from one
end of the Ocfophagus to the other,they would
produce a Vermicular or Undulating motion,
by which- one place becomes more ftraitned
and fhortned, then is reftored into its former
eftate,whileft this ftraitning and fhortoing de-
{cends farther, by degrees to the end.

e ——————
—
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DiscoursE X.

Of the Stomach, and of Chylification.

H E Qefophagus is inferted into a kind of

- bag inade almoft like a2 :Bag-pipe 5 and
this is calid the Stomiach. 1tis fhort and open
at both ends. The place where the O¢/fophagus
joynsit, ‘is, on the left fide; cali’d the upper
Orifice of the Stomach; and the other place |
w here |
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Of the Stomach,and of Chylification. 83

where it is open, which is on the right, is cal-
led the Pilorus. :

Theinner Coat of the Oefophagus lies with-
in clofe about the upper orifice for the fpace
of three inches.

We find that the Stomach is made up of
three Coats; the outer-and-inner are woven
of: Tendinous Fibres, and the middle is made
of Carneous Fibres. All between the inner
Tunicleand the middle isfil’d with finall Vefi-
cular Glandules. Their Excretory Veflels pierce
the inner Tunicle, and form inits Cavity a
imall Down, whence it is call’d the Puivet Tu=
nicle., |

When we examine the Compolition of the
middle Coat, we find ordinarily threeorders
of Fibres in Beafts, and two in Men. The firfk
isnothing but the continnation of the Zongi-
tudinal Fibrcs of the Ocfaphagus, which extend
themfelves from theupper Orifice of the!Stos
mach as far as the Pilorus. » And the other is
nothing but the Continuation of the Circular
Fibres of the Ocfophagus, which are cut by the
Lorgitudinals at right Angles. Thus they ap-
pear in Men, inDogs, Cats, @¢.. Befidesthefe

. two orders of Longitidinal and Circular Fibres,

there are two Bundles of:Fibres extremely
clofe, which extend themfelves to the right
and left- aboye the Stomach; from its upper
Orifice as far as the Pilorus: - They are nothing
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84 Of the Stomach,and of Chylification.

but the Spiral Fibres. of the Oefopbagns which
are feparated into two Bundlesat: the pper
Orifice, and parting the one from the other,
they pafsalongabovethe Stomach.,and arere-
united at the Prlorus.

All thefe differentiorders of Fibresare'made
to produce a Periftaltick motion’in “the Sto-
mach. ' It is by means of this motion that the
Victuals which enter the Stomach by 1ts upper
Qrifice, are fent out by the Prorus.

Moreover the Stomach receives Arteries
from the Cealiack, fends: Veins to the Splenick
and to the #enz Porta, the Parvagum furnifhes
it with two confiderable branches of Nerves,
and many Nervous Filaments come from the
Mefenterical Plexus: and in fine, it gives rife
to fome Lymphatick Veflels which go into the
Refervatory of theChyle.

There needed be no more faid of the Sto-
mach, were it not that we obfcrve that the
Viftaals receive confiderable change during
their ftay there. “In fhort it isobferved that
they become Liquid and of a whitifh colour.
This Liquor is called the Chyle,and theaction
that produced it is call’d.Chylification.

To begin to cxamine the nature of Chylifica-
tion, Tobfere it produceth fluidity in :the 'Vi-
&tuals ‘which werefolid, We have learned
from Phyfick that Fluidity confiftsin the divi-

fion and various motion of the Particlesof fluid |

Bodies.
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Bodies. : So that by Chylification the parts of
the Viituals mult be feparated from. one ano-
»§|  ther and diver{ly moved.
s This f{eparation of the parts of Food can-
. not be dene but by bruifing or Fermentation.
i We know nething in the Stomach that can fo
-1 perfeily break and grind the Victuals as te
*{ change them into Chyle. ', We muft conclude
If then, that this Separation of the parts of the
Aliments is made by Eermentation.
g We have obferved in. our Difcourfe of the
t} Elements of theliving Body, that Fermenta-
3] tion is only made by the mixture of two Bo-
y | dies of a different nature, and that it is done
t§ for the moft part by the mixture of Asids and
k§ Alcal?ss Neverthelefs, fince Aloald’s are need-
¥ | ful to diflolve Swulphurs, Phlegms to diflolve
| Salts, and Acids to diflolve, Alcali’s, we cannot.
» | affirm that the Ferment which by its mixture
i makesthe diflolution of Food in the Stomach,
g isonlyan Asid, an disaliy ax 2 Pblegm ;, f:emg
. by Chylification, be!:h Ssaft.n, Sulphny s and Alecali’ s
E are diflolved.
| . But the Ferment muft be compofed of Prin-
ciples capable of making a Fermentation, fuch
« b asdillolve Sulphurs, Alcali's and Sales. ﬂnd {ince
il | we have aflerted that .4leals’s diflolve Sulphurs,
d | Acids Alcal?s, and Phlegms Saltsy we muft fmm
thence m?t:«:ﬂ'mslljv concludethat theFerment of
Chylification, is a compofure of Arid, Alcals and
Pﬁ:kgm G 3 If
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36 OF the Stomach,and of Chylification.

If the Ferment of the Stomach be {uch, ‘as
foon as the Viftuals fhall begin to mingle with
it, its Acids will act upon their Alcals’s, and
by the ‘Fermentation which they fhall-excite
with them, ‘will "begin to diflolve the whole
Mafs of Victuals. "The Alcali’sof the Ferment
coming afterwards to 'pafs amongft the Sul-
phuredus’ parts of the Food will ‘keep them
{eparated from one another.

And in fine, the Phlegms, after having dif-
{olved the Sales,will find place amongft all'the
pattsof the Victuals, whofe anion will be-bro-
ken by the Action of the Acids and Alcali’s.

“Some difficulty may be raifed upon what we
have faid, that the Ferment - of the Stomach
was compofed of* Aeid and Aleals’; becaufe
thefe two Principles cannot fubfift ‘together
without a Fermentation, which would' change
them immediately into S4/r. ' But if we confi-

der, that certain Acids may have their Angles
very pointed,and the fides of thefe Anglésvery
{lender, and ‘that the Pores of an Alcali may
be large enough to let the Athereal ‘matter
pafs through, though an'Angle of ‘thefe’ Arids
be thruft in there,” wé fhall eafily comprehend
after what - manner-an' A4eid may ‘be mingled

withan Aleali withont exciting Fermentation,’

and> without uniting clofely ‘with it.” For in
chis cafe there will' ‘be Intervals large enough
betiween the Concavity of the Por¢s.of the Al

cal’s, -
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cali’s, and the fides of the points of the Acids
which are placed there, to give paflage to the
matter which flows through their Pores. And
fince it 1s the obftacle which this Athereal
matter meets with inits paflage, which makes
it feparate the parts of Bodies, it isclear that
it needs not here produce any Fermentation.

When therefore the Viftnals defcend into
the Stomach by their weight, they prefs the
fmall Glandules, which are placed between its
inner and middle Coats. And being nothing
but little Veficles, as foon as they are preft
they empty themfelves, and Diftill into the
Cavity of the Stomach,a fufficient dew of Fer-
ment,which mingles w1th whatis foundthere,
Ferments it, diffolves it,and makes it Liquid. "

That which is Liquified gets ‘above, and
obeying the Periftaltique motion of the Sto-
mach goes out by the Pilorus. So long as this
Fermentatron lafts there goes away always
fomewhat of this'fort, and whenitis finithed,
the Animal ‘muft eat or he is expofed to hun-
ger, which proceeds hencebecaufe the Fer-
ment being altogether pure in ‘the Stomach it
frets theinward Tunicle.

The Ferment of the Viétnals never entirely
diflolve the parts, there are always fome of
them which efcapeit. This is theCaunfe that
the Chyle is not to be met with at the going
out of the Stomach,and that it is mingled with
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88 Of the Inteftines.

many grofs and ufelefs parts, It is for this
reafon that nature has made the Chyle to pafs
through a long Pipe of Inteftines, in which it
is mingled in divers places with different Li~
quors, which ferve to feparate what is good
from what might be hurtful to the Preferva-
tion of the living Body.

-

Discoursk: XL
Of the Inteltines.

HE Chyle in going out of the Stomach
pafles into a Duct or Drain. join’d to the
Pilorus, called the Guts, or Juteflines. This
Duétus makes many Circuomyolutions ;- And at
laft, after a great many windings, terminates
in the Fundament. oid
Anatomilts divide them into fix parts, to
which they give different Names. . The ficft,
which they call the Duodenum, begins at the
Pilorus, and ends at a place where 2 yellowifh
and oleous Lignor is difcharged into the Ca-
yity of the Jmteffines. It is ordirarily fil’d
with the Chyle asitcomes from the Stomach.
The {fecond; which is ufually found almoft
empty, is called Zuzeftinum Fejunum. It begins
at the end of the Duodenum, and ends where
the Excremeants begin. - They {ay, ’is ten or
twelve Palmsin Iength. The
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Of  the Inteftines. 39

~Fhe third is called Ilen. - It begins at the
the end of the Fejumum, and ends at the {mall
end of a Gut, which is faltned to the Cavity
of thereft, like the bottom of a Sack. Thus
far the Imcfiinﬂs are very delicate and their
| Cavity but {mall ; wherefore they are called
- the Small Gurs. The fourth is called the Ce-
cum, whichis the fmall end of a Gut faftned
| tothe reft, of which we have made mention.
{ Thefifthis called the Colon. 1t begins at the
Cecum, and makes 2 great Circuit about the
other Guts : We find at its entry a Membra-
| nous folding; which is fo framed, that it per-
| mits the Excrements to pafs ea[ily from the
Ilion to the Cokon, but doesnot fuffer them to
pafs without difficulty from the Coloz to the
llion. The Cavity of the Colon is all divided

i § into little Cells, and it ends at the place where

the reft of the Guts go direétly to the Funda.
| ment.. This makes the fixth /oteftine, which

. 0 iscalled Reltum. TheCecum, the Color, and

the Rectum, are called the Grear Gurs, becaufe
| their Coats are ftronger and grofler than thofe

. | ofthe Small Guts.

| All the Inteftines are made up of three Tuni-
| cles, as the Oefophagus of the Stomach. The

¢ § inner is a Texture of Tendinous Fibres diverfly
¢ § interlac’d ; the middle has two Orders nf

| Carneous F:brﬁ.r of which the one is Circular,
t and. the other Longitudinal : And the outer
is
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90 Of the Inteftines.

isa Texture of Tendinous Fibres, Thefe Tu-
nicles {erve to make the Periftaltick, motion of
the Guts, after the fame manner as in the Oefo-
phagns and Stomach. This Vermicular motion
ferves to force what is lodg’d in the Guts
down to the Fundament, in order to Eva-
cuation.

Befides the three Tunicles of which we have
fpoken, we obferve in'the fubftance of the
Small Gurs, 2 heap of little Glandules, which
fend their Excretory Veflelsinto the Cavity of
the ‘Juteftines, and Diltill there a“clear and
granfparent Liquor. We fhall fhew its ule
when we fpeak of the changes which the Chyle
receives in pafling into the Inteffiucs. '

The Chyleisnot very Liquid when it comcs
ont of ‘the Stomach: It refembles fomewhat
pafte 'made of  Meal and Water; being of a
gravifh’ colour, like to it, and has much of Vif=
cofity ¢ But it continues not long fo,  For1it
has no fooner paft the Duodenum, buta yellow
and'extremely bitter Liquor, which is called
the Bile, mingles with it. "

Discourse
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Of 'the Bile and Liver. 91

“Discourse XIIL
Of the Bile and Liver.

| Hen we enquire by Chymiftry what are
| the Elements of the Bile, we find that
i itis compofed of much fixt Alcali, a little 70-

" latile, a little of Sulpbur, yet lefs of Earth, and

much of Phlegm.

From whence wc may conclude, that the
Bile, mingling its felf wich the Chul:, receives
in its AlcalP’s both fixt and Polarile, a part of

‘§ the Acids, which hold its Sulphars united 'to-

i pgether, and thereby keep up the Vifcality
which it.has in the Daodenum. = Sothat the Sal-

L8 phurs of the Chyle are after this more at liber-

ty, and more feparated one from another.
Wherefore they receive amongft their parts,

‘1 the Phlegm of the Bile, which dilate the whole

Mafs and give it a greater fluidity.

The Bile is difcharged .into the Cavity ‘of
the Guts, at the end of the Duodernum by a
{mall Hole, round which is obftrved a fmall
Spongious edge. If you put a Probe into this
imall Hole, it pafles into a Membranous Duct,
which reaches to the Liver. This Dutt 1s al-

ways full of Bile, and is therefore called Ca-
nalis Clolidochus.

The
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92 Of the Bile and Liver,

The Infertion of this Vellel into the Inte-
ftines is fomething remarkable. At firft it
creeps above the hinder part of the Duodenum,
and then pierces its outer Coat : Afterwards it
pierces itsmiddle Tunicle after havingdefcen-
ded for fome {pace between that and the outer
Coat: And at laft,after having gone fome way
between the middle Tunicle and the inner, it
pierces the innerat the place wherewe have
obferved the little Hole through which the
Bijle flows into the Inteftines.

The Obliquity of this Infertion ferves to
make the Bile run into the Inteftines. And the
{pongious edge which environs thelittle Hole
hinders the Bile from returning from the In-
reftines into the Duttus Cholidochus, . For the
{pongious edge is a {mallSphincier which keeps
the little Hole fhut, when the Bi/e does not
keep it open by flowinginto the Guts. And the
Periftaltick marion of the Inteltines palling to-
wards the little Hole, ferves {ucceflively that
part, of the Duttus Cholidochus which creeps
amonglt the Membranes of the . Duodenum
and thereby obliges all the Bi/e thatis in this
part of the Duftus Cholidoshrs to tun into the
Cavity of the Guts. - |

After having, confidered all this exactly , 1
follow the Duttus Cholidochus towards the Li-
wer, and find that it is forked there, andthat
one of its branches goes to a Bladder fituated

' near
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nearthe concave part of the Liver, whillt the
other'goesto the Liver. ‘They call the branch
which goes to the Bladder Duétus Cyfticus, and
that which goes to the Liver, Dutus Hepa-
ticwsy and the Trunck which arifes from the
joyning of both thefe which is inferted into
the end of the Duoderum, Dultus Communis.

The Hepatick Duct enters’into the Liver,
accompanied with two Arteries, two Nerves
and the Pena Porta.  All thefe Vellels are fhat
up in a Membranous fheath, which they call
Gliffon’s Capfula. As foon as they enter the
Liver, they are divided into many branches,
and thefe branches into others, and thus they
continue to divide till they be {pread through
all the fubftance of the Liver.

It is here to be obferv’d that all thefe Veflels
continue ftill vo be fhut up in Gliffon’s Capfula.
It accompanies them through all, and follows
all their ramifications.So that where-ever there
is a branch of an Artery, there is alfo a branch
of the Vena Porta, and one of the Ductus Cho-
lidochus, and the whole is thut up in a branch
of the Capfula. As for the Nervesthey follow
alfo the ramification of the other Veflels for
fome f{pace,and at laft form a finall net, which
enfolds the Arterses,

From this by the way we may conclude that
the Vena Porta doesnot beat in the Liver, as
fome Authors have imagined ; but that the
beating
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94 Of the Bile and Luver,

beating of the Capfula proceeds from the beat-
ing of the Arteries which are fhot up in it.

All thefe Vefiels enter into {mall Lobes, the
Meeting whereof makes up the Lsver.  Each
Labe is fhut up in a very delicate Membrane
which divides it from all the reft: | Neverthe-
le(s it ceafes not to adhere to them by {mall
Tendinous Fibres.  The Membrane which en-
folds each Lobe changes intoa partof the Cap-

fula, enfolding all the Veflels which enterinto

the Lobe.So that Gliffor’s Capfula is nothing but
the continuation and re-union of all the AZem-
branes which encompafs the {mall Lobes of the
Liver,

All thefe Lobes are made up of little Vafcu-
lar Glandules, which touch one another, Each
Glandule veceives a branch of an Areery and of
the Vera Porta,and there goes from it a branch

of the Duétus Cholidochus, which isonly acon-

tinnation of the Vellel of the Glandule. They
are faftned to thefe fmall Vellelsas Raifins to
the Stalk of the Grape. There goesalfo from
cach Glandule a branch of the Hepatick Fein;
which being united make up a confiderable
Trunk, which goes from the Liver at its con-
vex part, and entersinto the afcending Vena
C ava,

The Pena Porta and the Arteries bring the
Blood to the Glanduies of the fmall Lobes, the

branches of the Heparick Vein carry it away
again
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Of the Bile and Liver. 93

again into the Vena Cava, and the Duélus Cho-
lidochus tranfports the Bile into the end of the
Duodenum, which the Glandules of the {mall
Lobes have {eparated from the Blood.

Thisis what we have difcoveredsin follow-
ing the Ramifications of the Dultus Fepaticus,
Let us now trace the Duétus Cyfticus : And firft
’tis obfervable that it is ftraitned by a {mali
Fibrous Ring at its Infertion into the Veficle
of the Bsle. So that this Fibrous Ring per-
forms the office of a fmall Sphinier, which
fhuts the entry of the Peficle, and hindersthe
Bile which ufuvally fills it, from getting out,
unlefs it be forced. Afterwards I confiderthe
Feficula Fellis. It has the fgure of a {fmall
Pear, and receives drreries from the Arseria
Cltaca, which are called the Cyftick Arteries.
It is made up of two Tunicles, between which
there are a prodigious number of {mall 7%f-
cular Glandules; which receive branches from
the Cyftick Arreries.  The Excretory Vellels
of thele little Glandules pierce its inner Coat,
and make within its Cavity a {mall Down,
from whence their tlows avery clear and tran-
{parent Bile in form of a Dew. This Bile dif-
fers from that which flows from the Ductus
Hepaticus, in this, the former is of a deeper
colour. and abounds more in a fixt Alcali,
whereas this is more fluid, and has more of a

Folarile Aleali than the other.
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g6 Of the Bile and Liver.

All the Bile found in the Pe¢ficula Fellis,comes
not only from the Peficalar Glandules fituated
between its Tunicles § but a great part of it
from the Lobesof the Liver which are about
the Peficle. They &ifcharge themfelves into
its Cavity by two or three Dultus Cholidoch,
which areinferted into that parc of it that ad-
heres to the Liver. - Among(t the reft there is
one pretty large which pierces the Tunicles
of the Veficula Feliis near the Fibrous Ring.
The mouth of this Veflel is encompalled with
a fmall Spongious border, which ferves it for
a Sphintter,

There goes a great number of Lymphatick
?7%ffels, both from the concave part of the
Liver, and from the Pefiele, which enter into
the Rﬂfer?amry that is placed above the Per-
rebre of the Loins.

In fine,the Liver has three Ligaments which
keep it in its fitvation. The firlt keeps it
{trongly faftned to the Diaphragma, and pier-
ces into the fubltance of the Liver, even to
Gliffon’s Capfula. The fecond is of a good
length, faftned tothe Liver near the Bladder
of the Gall, and goes to the Navel. The
third is flack, butftrongand large. It derives
its Origin from the AMembrane which encom-
pafles the whole Liver, and which is a produ-
&ion of the Pmmmmm and goes from thence
to the Xiphoid C’szrrf&-’gt’.

Its
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Of the Chyle in the Inteftines, . o4

Its upper part is Convex,and its under Con-
cave, is divided into three or four ‘great Lobes,
and with its under part it embraces a part of
the Stomach. * So that when the Stomach is
full of Meat, the Bladder of the Gall being
then preft, the Bile goes out by the Cyftick
Channel, and runs in abundance into the Duo-
denum, to diffolve the Chyleasit comes from
the Stomach:

From ‘all this therefore, ‘'we’ may conclude
that the vlE'of the Liter is to {eparate the
Bile from the' Bleod, to perfett. the Chyle in
the Inteftines, by d:ﬂ"nhrmg its Sulphars by jts
A!::ﬁf; 5, and b},r diluting it with- 1{5 Pﬁafegm

FEl 2ok b
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DISCDURSE XIlI

Of the C bﬁﬁgss which the Chy le seceiues
“ Yinthe Inteftines.

Efdes eh Bils which is diﬁ?harged intu
the Diuodenum 5 there is-alfo another Lis
quor, clear-and :mnfparent as 'Water, which

« | advances thither ;" and which they call the

0

Pancreatick ?myce This Pancreatick Fuyce is
fomewhat of the fame nature with the Lymp br»z

.5,; ; that is, itiscompofed of S#i’pbar.a Pﬂfgms an

V ﬂm:m: Alealis,
H ﬁs




08 Of the Chyle in the Inteftines, &e.

As foon as-it falls into the Jureftines, it min-
oles with the Chyle. If it meets with any Acids
in the Chyle, which keep its Sulpburs united,
its Polatile Alcals charges its felf with them,
which frees the Sulphars from the other Prin-
ciples. The Sulphurs which are in the Pancre-
atick_Fuyce.,- thruft. themfelves jamongft the
parts of the Chyle. They moderate theFer-
mentation of the Alcal?s with the Acids, and
hinder it from.being done with top much Vio-
lence, which, would occafion much diforder.
And the Phlegm makes way. to the Alealt’s and
Sulphurs, and they, mingle more readily with
all the parts.of the Chyle.,.ii vl b '

From all this it clearly follows that the
Paucreatick Fuyce.perfects the Chyle and renders
it more Liquid. In men the Pancreatick Fuyce
and the Bile lénter- the Inteftine. at the fame
Hole. And in moft part of other Animals the
Duttus Pancresticus is inferted into the Fejunum
two Inches below;the dnfertion.of the Daétus
Cholidochus, ‘We obferve in this Infertion of
the Duttus Pancreaticns; almoft the fame cir-
cnmitances which have been.obferved in the
Infertion of the -Duétus Cholidochus. . About the
lictle | Hole from whence the Panczeatick Fuyce
flows-inta the Cavity of the Jutefiinés; there is
a- little Fibrous. edge, which- fenves.it, fora
Sphinélery and hinders any-thing from pafling
from the Znseftines into the Dulus Pancreaticus.
.. This
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Of the Chyle in the Tntelines, ¢e: 9

This Duct ismade of many others, which
{preadthrough-a Glandulous Bedy, called-the
Pancreasy, « ‘The Glandules which compofe it,
are Vafcular-of areafonable bignefs. Thete
goes from€ach a {mall Duék which is inferted
into the Duétus Pancreaticus; and Diftills into
1ts Cavity the Liquor which the Glandule has
{eparated from the Blood.:

‘The whole Pancreas is covered with one
Tunicle. It receives Arteries fro¥ the Arteria
Celiaca, it fends Veins to the Splenica,and fome
Ramifications of the Intercoftalss come - thi-
ther, and fpread through all its Body. - |,

It 1s {o neceflary for the confervation of a
living Credture, that the Chyle be freed of its
«Acids, that:the Author of-nature has plac’d
many heaps of Veficular Glandules between the
Tunicles: of the {fmall Juteftines.  They diftill
into. thefe - places a Liquor like unto the Pans
| creatick Fuyce, which by its mixture with the
\  Chyle, finifheth what the Bile and the Pancre-
atick Fuyce had fo well begun.

Thefe dmall heaps of Glandules are of diffe-
rent bignefles. - Some of them contain more
| than two hundred Glsendules; and others not
i thirty. ' Semetimes there are fonr of them,

i | fometimes five, and fometimes fix. Sometimes
@ f there aretwo of themin the Fejunun, fome-

| times three; and fometimes but one : we find

« B alwaystwo or three fuch heapsin the Zion:
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soo Of the Chyle in the Tnteftines, che.

All the parts of the Chyle are not fit to pafs
into the {mall Veflels which are called ‘the La-
teal Veins. Some of them being too grofs viz.
the grofs Excrentents.. The Chyle abounds in
parts fit to pafs into the Latieal Veins, after
that it has been.prepared by the Brle, and the
Pancreatick Fayte ¢ For this reafon it is thatits
mafs diminifhes fo much in the Znteftizium Fe-
janum, becaufe its' more {ubtile parts’ get out
and’ pafs into the Ladteal Veins. So it is ob-
ferved, there are more Latieal Veins of the Fe-
janam, than of all the other Jureftines. Atthe
end of the Fejumun {ome Excrements are found
mingled with many Chylous parts: The Glaz-
dulows jryce mingles withthem and diffolves the
Sulpburs from the Chylous parts which are
there. What has thus been prepared pafles
likewifeinto the Latteal Veins.  Thefe Exere-
inents afterwards pafsintothe flan, where in
divers places they receive again of the Glan-
dnions juyee, which produces the'fame efiect as
formerly. Infine,after they areentirely freed
of their Chylous parts,they pafs into the grea-
ter Inteffines. T hey are then compofed of parts
which the Ferment of the Stomach could not
diffolve, and of Salts which are formed by the
union of Alcali’s, of the Bile, of the Pancreatick
puycesand of the Glandulons juyce with the Acids
which wereengaged among(t the parts of the

Chyle,
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Of the Melentery, &,

Discourse XIV.

Of the Mefentery , rhe Lafeal Veins,

Pecquet’s Relervatory, 4#d the Tho-
racick Duét.

HE Inteftines adhere to the Circumfe-

rence of a Membranous Ruff, which they
call the AMefentery, The middle of it is fo
ftrangly faftned to the #errebre of the Loins,
thatit cannot be feparated from them, unlefs
you tear a part of it, orcntit.- It is compofed
of two Membranes, of which the upper is a
continuation of the Peritoneum, and the infe-
riour a Texture of L endinous Fibres which come
from the Pertebra of the Loins.

The Aefenterick Artery {preads many bran-
ches amongft the Membranes of the Mefentery,
ong part of which goes to the Inteftines, and
the other is {pread amongft the Fibres of the
Membranes which compofe it. The Veins
which come from the Inteftines are likewife
{pread between the Membranes of the Mefen-

v b 7€y, and many {mall Veins which come from

among(t their Fibres, go thither. They are
Cilled the Mefaraick Veins, They goto the
Vena Porta.  Many Nerves which arife from
the Pertebre of the Loins, and from the Inrer-

| coftal, are fo interwoven one with another
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102 Of the Mefentery, €.

uponthe Aefentery, that they form a Plexus
which is called the™ Mefenterick Plexns. Many
Nervous Fibres go fromit, which are {pread
amongft the Fibres of the Membranes of the
Mefentery, a part of which paflcs as far as
the Guts.

The middle between the Membranes of the
Mefenteryis fili’d with 'Fat. It appears chiefly
about the Adefaraick Peins.  1n the midft of it
we find a large Glandule,and fometimes two,
threc or four.  In Oxen and fome other Ani-
mals there are many more near the fmall Guts.
The knowledge of the ftructure of thefe Glan-
dules does admirably ferve to explain their
ufes. They are a heap of angular Velicles.
There is a communication between their Ca-
vities, This is found by blowing into them
after you have thruft ‘out all that fills them.
The Air paflis from one Veficle to another,
and makes themappear fuchas we have de?
fcribed them. < |

in fine, we difeover between the -Mem-
branes of the Mefentery certain {mall Vellels,
which come from the Inteftines and pafs into
the'Glandules of which wehave fpoken.

Thefe Vellelsare'ordinarily full of Lympha,
and fometimes we find them full of a Liquor
like Milk, whichvis the reafon why theyar¢
¢all’d the Latteal Veing. - "
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Of the Mefentery, .. 103

This Milk is nothing but pure Chyle, which
has paft from the Cavity of the {mall Guts
into that of the Lafteal Veins. There are four
Experiments which confirm us in this Opinion.
The firft is, that the Milk which runs into
the Latteal Veins comes from the Inteftines
this truth is evident. beyond exception; for
when the Latteal Veins are preft with the Fin-
gers, they empty themfelves of the Milk, and
we {ce itcomeafterwards from the fide of the
Inteftines to fill the Vein which has been emp-
tied. The fecond is, that Milk is not to be
found in the Latfeal Veins, except it be fome
Hours after the Animal has eaten. The third
is, that we find the Fejunum almoft always
empty, becaufe of the great number of La-
(teal Veins which go from i,

Further, the Lattcal Veins have many Valves
plac’d very near one another. They are fo
difpofed thatthey permit the Chyle to run ea-
fily into the Laéteal Veins in going from the
Inteftines to the Glandules of the Aefentery,
but they hinder its return. They go from the
Inteftines in great number, and they are In-
oculated many of them together according as
they advance. By this means they make up
fome greater Vellels which empty the Chyle

that they carry, into the Veficles of the Glan-
dules of the Aefentery. : 3.0
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ts[_gdr Of the Melentery, éf::

The Chyle goes into the Pefiddes of thefe
Glandules', there to receive  Animal Spirits,
which comnte thither in abundance by many
Nerves which proceed from the Plexws Adefen-
rericus. Thefe Spirits render the Chyle more
{ubtile and finid by their Polatile Alcali,. and
if there be any acidity in it, they corret it, by
receiving it into their Alcal’s and changing it
1nto Salt., '

After the Chyle has paft through the Fe/fi-
cles of the Mefaraick Glandules, 1t difcharges
it {elf into two or three Canals whichrife un-
der them. . They end afterwards in a Mem-
branous bag fituated above the Pertebre of the
Loins, they call'it the Refervatory of the Chyle.
The Refervatory is the fame with the Cificia of
the Lympha, of which we have fpoke before.
In this place the Chyleis mingled with much
Lympka, with which the Refervatory is always
full. It dilates it, and renders it: more Liquid,
that it may run the more eafily..

In fine, there goes from the Refervatory of
the Chyle, a Ductor Drain, whichis called
the Thoracick_ Dxét, becaufe it goes along the
Vertehra of the Thorax. Sometimes this Duélus
is forked, and its branches unite again, foms-
times it is altogether fimple, =~

The Thoracick Duét or Drain 1s inferted in-
to the Subclavian Vein 3 abové its Iofertion
thercis a P#lve, which like afmall Yault, co-
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Of the Heart. 105

versit, So that the Blood which runs through
the Subclavian Vein, tons hy without hindring
the entry of the Chyle.

When we blaw in the Thoracick Duét. we
percelve many Falves inits Cavity. They are
plac’d at very {mall diftances from one ano-
ther, and are {o difpofed that they permit the
Ctyle eafily to run rowards the Subelavian Vein,
but they hinder it from defcending into Peca
quet’s Rﬁﬁrtﬁamry.

From whence we may conclude that the
Chyle runs from its Refervarory by the Tho-
racick Dutt into the left Subclivian Vein, There
it mingles with the Blood, whofe courfe it
follows and goesinto the Hena C'ava, which
carries it into the right Auricle of the Heart.

The Auricle difcharges it into the right Zen-
tricle. .~ And as the Chyle makes then a part of
the Blaod, it follows its courfe, and circulates
with it through all the Body.

Discourse XV.
Of i the Heart.

WHen the Chyle is once entered into the
Subclavian Veinyit mingles its felf with
. the Blood, and follows its courfe. We muft
thercfore follow the Blood, if we would know
what becomes of the Chyle, The




106 Of the Heart.

The Circulation of the Blood fhews us that
it yuns from the Subclavian Vein into the Pena
Cave, and from the Venz Cava it paflesintoa
bag adhering to the right fide of the  Heart.
This little bag they call the right Anricle of the
Heart.  When this Awxricle is full of Blood it
contradts its felf, and in contrating fheds it
igto 2 ‘Cavity which we find in the Body of
zhﬂ Heart on its r ;ght fide. ThisCavity is

ed the right Ventricle of the Heart, Asfoon
oS the Ventricle 1s full of Blood, it contracls its
felf, and thereby empties by contraction.

It is here to be obferv’d, that at the opening
of the right Auricle into the right Pentricle of
the Heart, there are certain {fmall Skins, call’d
Valves. They are three in number, almoft of
a2 griangular F igure, whofe fides are notched.
Their Root joins to the opening of the Ai-
ricle, and they terminate within the Ventricle.
Their Extremity is upheld only by {mall Ten-
dingns Fibres, ftrong and of a good Length,
which without being ftretch’d are ftrongly
faftned to {mall carneons Supporters, plac’d
upon the concave {urface of the Pentricle. This
difpofition plainly fhews that thefe Valves are
fo many {mall doors, which the Blood opens
of its felf, when it runs from the Auricle into
the Fentricle; and which it fhuts aftev it is‘en-
tered there. Indeed as{oon as the Fentricle is
foll of Bloodit contr afts its (elf,and ehe Blond

= 1-.,!




Of the Heart. 16 7

is thereby preft equally onall fides. By this
means it gets under thefe Palves, lifts up the
end thereof towards the opening of the Ax-
ricle, whichis thereby fo clofe f{hut, that no
dmp of Blood can pafs that way. Thus the
Blﬂod fhuts up it felf, and cannot get out the

way by which it entered. Neverthelefs it
does not ftay in theright Pentricle of the Hearr,
it goes out by another door, to which theRife
of an Artery is {ftrongly faftned. This Artery
is divided into many branches, which diftri-
bute themfelves into the Lobes of the Lungs.
As it pafles from the right Pemtricle, it has in
its Cavity three Falves made like Crefcents, and
ranked each at the fide of the other. Their
Convexity cleaves to the Artery and turns to-
wards the Pentricle , and their Concavity is
difengag’d and turned towards the Artery.
This fituation fhews us that they do not op-
pofe the motion of the Blood when it comes
from the Pentricle to the Artery, but by rifing
up they ftop its courfe if it prefs from th
Artery into the Ventricle,

After the Blood has paft from the right ez~
tricle into the Lungs by the Pulmonary Artery,
it returns from them by a Vein, which is cal-
led the Pulmonary Fein. This P;sf:famrry Vein
difcharges its felf into a little bag, faftned to
the left fide of the Heart, which iscalled the
kefr Awricle,” As {oonas this Awricle is full, it
o contracts
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contralts its felf; and thereby forces the Blood
into a Cavity in the fubftance of the Heart,
plac’d on its left fide, which is called the left
Fentricle. As foon as this Cavity is full of
Blood it contracls it felf, and thereby throws
out all the Blood which it cantains.

That we may learn where the Blood goes
when it pafles from the lefc Femricle of the
Heart, we are totake notice that at the open-
ing of the left Auricle there are Valves fituated,
after the fame manner as at the openingof the
right Veutricle,  Their ufe alfo is the {ame.
They permit indeed the Blood to run from
the Auricle into the Fentricle, but they hinder
it from coming out of the Fentricle into the
Auricle when the Heart contradis ics felf. The
Blood therefore takes another way. It goes
out of the left Ventricle by another paflage,
which makes the beginning of the great Ar-
tery, call’d Adorta. Wefind in the Cavity of
this Artery next to the Heart, three Valves
made Crefcent ways, difpofed after the fame
manner as thofe of the Pulmonsry drtery.
They permit the Blood to go out of the left
Pentricle and to run into the Aorra, but they
hinder the Blood from flowing back from the
Aortainto the left Venrricle.

Thereis yet an important Obfervation to
be made upon the motion of the Auricles and
Fenrricles of the Heart ; which is this, The
' two
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two Auricles contradt and dilate themfelves at
the fame time] and the two' Penrricles in like
manner, With this Difference, that when'the
Auricles contract themfelves, the Pentricles are
dilated,and when the Pentricles contract theii-
felves; 'the Auricles are dilated in courfe.
Which ‘miakes us conjecture; that'the Heart isa
Mufcle, whofe Awicles may well be reputed
the Antagonift Mufcles.

Before we enquire if this conjefture be 2
truth, it will not be impertinent to obferve,
that fince’ the Awricles ‘centract themfelves at
the fame time, they doalfo at the fame time
pour the Blood into the Pentricles of the Heart.
By the fame reafon the Pentricles of the Heart
do at one time prefs the Blood into the Plwmo-
nary Arrery, and into the Aovea.

When we confider the Heart'narrowly, we
perceive that it is compofed of flefhy Fibres,
which, have all of them communication with
a Membrane made of Tendinons Fibres, This
Membrane is plac’d at ‘the Bafe of the Heart,
and ke€ps the Auricles fixt toit, Which makes
us judge that the Heart is a 2u/cle.

In'the Heart we obferve three orders of Fi-
bres,the firft is,of thofe which go in a ftraight
line from the Bafis of the Heart juft toits Ex-
tremity 5, lying in a {mall inmber over the
right Peitricle.  The{econd is of thofe which
go from the Bafe, and after they have exidenc-i-
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110 Of the Heart.

ded themfelves to the middle of the Heart;
return again to the ;B4fe from whence they
came.  The third is of thofe which go from
the Bafe and come to the Extremity, defcri-
bing about the Heart a fpiral Line. :There
they re-enter within the Heart, and return
{pirally towards the Bafe. Some of them end
in the Fentricles, where they make a Texture
of their Tendinous Fibres, which coversthem
on all fides. Some of thofe alfo which come
into the Pentricles make thofe little Eminencies
which are called Pillars. From the Extremity
of thefe Pillars;go:many Tendinous Stringss
which are joined to the Teeth of the Falves
that are plac’d in the opening of the 4u-
rigies, :
All thefe Orders-of Fibres ferve by the
thortoing of themfelves to contrat the Ver-
sricles of the Heart. The ftraight Fibres fhor-
ten it, the circular ones ftraiten it, and the
{piral wring it.... The\ Heart cannot be thus
thortned, ftraitned and wreathed,but the Zez-
tricles muft needs be contradted. Krom whence
we muft conclude, that the Heart isa Mulcle,
whofe action confifts in ftraitning the Gavities
which are amongft its Fibres.

As for the Auricles, they are alfo compofed
of Carneous Fibres, of which fome of them
are interwoven with others. They are exten-

ded for the moft part at full length, and [h[}ﬂ},
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Of the Heart. 118

of themr which are interwoven feem to crofs
them to become Circular, . The fhortning of
the firft diminifhes the length of the Aaricles,
and the {hortning of the other diminifheth
their breadth. Which thews us that the 4x-
ricles are nothing but Cavernous Mufcles,
whofe action confifts  in the contradtion of
their Cavity.

There is a communication between the Fi-
bres of the Heart and  thofe of the Awicles,
by; the interpofal. of the: Tendinous Fibres,
which, are united .in their purity at the Bafe
of the Heart. We may look upon themas a
L endon common to the Heart and the Auricles,
1he, Animal Spirits - therefore which- the
Nerves diftill into. this Zendon, do eafily pafs
from the Fibres of the Aears into the Fibres
of the Auricles;and from the Fibres of the Ax-
ricles into thofe of the Hears.

1f,we would yet form. to our felves an 7dsa
of the Heart as clear and diftin¢t as.may. be,
we may confider it as a ufcle with three Bel-
lies. Eachduricle makes one, and the Body
of the Heart makes the third, and the Mem-
brang which is at the Bafe of the Heart where
the Fibres of the Heart and of the Auricles
meet,\ would be the common Zendon. ,

The Heart receives Arteries from ithe .4-
arta, it {ends Veins to the Cava; it receives
Nerves from the Plexus Gardiacws and the
Far Vagum, In
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In fine, the Heartis'fhut up' in'a Membra-
nots ‘Bag called the Pericardinm,” "The' Pe-
vicardinm is ftrong and formed of a Texture
of the TendinousFibresof the Heart, of fome
Veins, fome Arteries and {fome Nerveés., ‘It 'con-
rains'always a little Serofity, which the {mall
Glandules that are plac’d amongft ‘the Fat of
the Bafe of the Heart diftill intoit. " " *

From what has been'{aid, we may conclade,
that when the Auwritles aré full of Blood, the
Ventrieles of the Heart areempty. -And be-
caufe the Auricles, asf{oon'as they are full of
Blood, contract themfelves ; the Blood which
they prefs into the Pentricles of the Heart, be-
ing aided by the fpring of their Fibres; dilate
them, and forces the Animal Spirits out ‘of
them, into the Auricles to compleat their con-

traltion.  But as foonas'the Aurscles arecon- -

tracted, the Blood which advances onall fides,
joyn’d with the force of the fpring of “their
Fibres, reftores them to' their former ftate.
And theSpirits pafling ‘in that moment from
the Auricles to the Heart,; fhutit" up, and
caufe its contraction.” For this Reafonit is
that the Auricles etnpty themfelves when the
Pentricles'of the Heart 'arefilled, ‘and’thé’Ax-
ricles fill themfelves when''the Perrriclss are
emptied. S

The Heart 'byits Contraétion ‘throws the
Blood from its Peniricles into the Arteries.
= BuE




Of the Heart. 113

But becaufe the Arteries become ftill narrower,
the Blood cannot be thrown out impetuoufly
without {welling them. When they are thus
blown up, they reftore themiclves to their
former ftate by the {pring of their Fibres, an
by this means make a part of the Blaod which
they have received run into the §
Heart. - And fince the Heart throws o
Blood into the Arteries by foveral ffrok s, ¢h
Arteries muft needs bz blown np aud [ az2in
as they fill or empty by the Siood 1 for
into them. . It is this motion of the Arteries
which they call the Pulfe, concerning which
it is to be obferved that the dilatation of the
Arteries accompanies the contraction of the
Heart, and the contraction of the Arteries ac-
companies 1ts dilatation. |

Thofe that will be fatisfied with what is
demonftrable, will allow the Heart to be the
office for prefling the Blood into the Arteries,
and the principal Inftrument of its Circulation.
Hereafter we fhall make appear the Falfity
of that ill-grounded Opinion, of the Heart’s

being the Organ of Sanguification : in the

e -

| mean time, leave thoft of that Opinion to
| enjoy the Satisfaction of being deceived.
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Of the Lungs.

Discourse XVI.
Of the Lungs.

WE have faid in the preceeding Chapter,
that when the Blood goes from the
right Pentricle of the Heart it pafles into the
Pulmonary Artery. This Artery is divided in-
to many great branches which enter into the
Body of the Lungs, and thefe branches are
again divided into others, and thefe into
others, till at laft the fmalleft of them are loft
into the fubftance of the Lungs.

The Pulmonary Artery is not {pread alone in
the Lungs. It is every where accompanied
with the Pulmonary Pein, abranch of a Nerve
which comes from the Par Pagum, a {mall
Artery which goes from the Aorta, and which
they call the Bronchial Artery,withafmall Vein
which is pafling into the Pena Cava, and
which they call the Bronchial Vein; and a cer-
gain Cartilaginous Duét, which is called the
Bronchie.

The Bronchie are only the Ramifications of
a great Cartilaginous Pipe, which extends its
felf from the bottom of the Mouth, as far as
the Lungs. It lieth above the O¢fophagus, and
is plac’d in the fore-part of the Neck. They

call itthe Arreria Trachea.
There
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Thereis at the top of the Arteria Trachsea
a horny part; called the Larysx, It is made
up of five Cartilages. That which takes upits
fore-part, makes that Eminence whichin men
they call ddam’s Bit. Its Figare is almoft like
unto that of the Buckler, which the Latines
call Seutum. . For this reafon they nameit the
Scutiform Cartilage. The fecond is called the
Annular, . It is made like the Ring which the
‘Turks make vfe of for drawing the Bow. It
is ftrait beforeand large behind. It embraces
the whole Larynx, and is faftned into the Scx-
tiform, _The third and fourth are called the
Arytanoides. They arethe productions of the
~Annular, placed on its hinder part, and fepa-
rated from one another by a {mall {lit. - They
make that part of the Laryax which they call
the Glorrs,  The fifth is a Cartilage faftned
abovethe upper partof the Seutiform C artilage,
‘They call it the Epiglotzis.. Its Figure is Tri-
angular, and.its fubftance fofter than-that of
the others, - Its Root cleaves to the Scurtfora
Cartilage, and the reft. of its Body is difen-
gag'd from any other part, . Itis ufually lifced
up.. This is that Cartilage which the Victuals
deprefs in pafling from the Mouth into, the
Oefophagus. When it is down it fhuts the en-

| try of the Tracheal Artery, and thereby hin-
| ders the Food from going into it.

X'hie Larynx is reckoned to have thirtéen
ot 12 Mufcles:
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116 Of the Lungs.

Mufcles. . There are four of them common
to it with other parts, and nine properly ap-
pertain to it. . The firft pair of the common
ones arc nam’d Sternothyroidei. They arife
from the top of the Steznum, lic above the{T7a-
cheal Artery, and are faftned to the inferiour
part of the Scatiform Cartilage. © When their
Fibres are contracted they draw the Scutiform
downwards.  The fecond pair is made of the
Hyothyroidei. They arife from the Root of the
Os Hyoides, and are faftned to the Bottom of
the Scatiform.  They ferve by the contraction
of their Fibres to raife the Larynx.,

Thefirft pair of Mufcles proper to the Larynx
is made of the anteriour Cricothyroidat. 'They
derive their Origin from the fore-part of the
Anmular C artilage, and end at the lower part of
the fame Cartilage. By their ACtion'they dilate
it. The fecond is made of the Pofteriour Crico-
thyroidei. ‘They arife from the top of the Ax-
nular at its hinder part, and come to the fides
of the Scutiform atits upper part. When they
act’ they ftraiten the Scursform,  The third is
made of the Cricoarytenoides. They derivetheir
Origin from the inner,and fide-part of the Ax-
aular, and are inferted into theunder-part and
the fides of the Arytanoides. “By their Contra-
¢tionthey dilatethe Gloress, Thefourthis made
of the Thyroarytenvidei. They come from with-
in, and from the middle of the Scwtiform, and
B " - ‘terminate
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the place where the Auzular is join’d with the
<Arytenoides which it ftraitenswhen it acts.

1 he Larynx covers the topof the Tracheal
Artery, whofe frame is very fingular. - Firft
we find it covered with a very delicate Mem-
bran¢, whofe Fibres are diverfly interwoven -
X'hen under this Membrane there are Carti-
laginous. Rings: Thefe Rings are entirely
Cartilaginous cxcept on their Back-fide, where
they are Membranous, and where they touch
the Ocfophegns. They are Membranousand
not Cartilaginous that they. may, give way, to
the O¢/ophagus, when any great and hard mor-
tel palles along its Cavity. = .

Thele Cartilaginous Rings are not all of the
fame Bignefs. "That which upholds the La-
rynx 1S greater and larger “than the next
to it, and this larger than the pext, and fo
forward. So that the nearer they approach

| the Lungs they diminifh in breadch, They are

all united together by carneous Ligaments,

| and it is obfcrvable that 'they are all equally

diftant one from another, = ¢
When they enter into the Body ofthe Lungs

| they are called Broachia, , There théy.ceafe to
| be Membrzanous on their back-part,. and be-
¢come entirely Cartilaginous.” "And whereas

I 3 in

117
terminate in the fides of the Arytenvides, By
their action they fhut the Laryzx. The ninth
Mulcleiscall'd the Arytenoidaus, It arifeth from
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<18 Of thesL.ungss,
in the Tracheal Arseryits Rings are equally

diftant from one another, in the Bronchie they
arejoined in fuch a manner as that a part of
the Inferiour Ring. enters into the Cavity of
itsSuperiour. ; ‘

The Cartilaginotis Rings of the Trachzal
Artery, and of the Bronckie, COVET 2 Tunicle
compofed of three principal Parts. . AS {foon
as you raife np onc of the Cartilaginous Rings

on find a Mufculons Tumicle.  1ts Fibtres arc
difpofed as the Fibres of the middle Tunicle of
the Inteftines, ~ The Longitudinales appear firft
and then the Circalares, which are plac’d €x-
aétly under the Longitudinales.  This Carneorts
Tunicle covers another Turicle which, is only a
Collection of {tall Glandules, juft as the Car=
aeons Tunicle of theStomach immediately co-
vers the Glandulons, " Laftly, under this Glan-
dulous Tunicle is amother, which isonly a Tex-
ware of Tendinons Fibres which come from the
Carveons Tunicle, “There are fome Filaments
of Nerveés, and fome {mall Arieries and Peins.
"I the Lungs the Trachaal Areery is divided
into many branches. Thefe branches are again
fub-divided into many more, and thefe again
into many others, and fo onward. till the laft
end in an-infinite number of fmall Peficles.

Thefe Veficles make the Subftance of the Lungs.

" The Peficles which arc gathered 2bout one

end of thig Brorichie are all encompalled with
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Of the Lungs. 119

one Membrane. This Mewbrane is nothing bt
the continuation of the outer Tuwicle which
covers the Trachaal Artery and the Bronchiee.
It 1s thefe /parcels of the Lungs thus diftin-
guilh’d from one another by, the fmall' Mewm-
branes which enfold them, that are cali’d the
Lobules of the Lungs.

Thefe Lobules are all faftned to large Trunks
of the Bronchie as grapes to the ftalk of the
Clufter.. It is from thefe Trunks of the Bron-
chie that the fmall branch proceeds, whofe Ca-
piliary branches end in their #eficles, The Lo-
bules are likewife join'd together, by {mall
Tendinons Filaments, which keep their Tunicles
contiguous. . Therefore to difcern them well
they muft-be feparated with the point of a
Pen-knife,

The Bronchie are every where accompanied
with Arteries and Veins : So we nieed only trace
the Bronchie to find the courfe of thefe Veflels.
By this means we find that their Extremities
are {pread into the Coats of the Feficles, which
compofe the {ubftance of the Lungs.

And becaufe the Brouchiz ave alfo accompa-
nied with a' Nerve which follows all their
Ramifications, and is loft into the #eficles of
the Lungs ; and becaufe the inner Zunicle of
the Bronchie is compofed of Tendinous Fibres,
in all appearance the #eficies of the Lungs are
made of nothing but a Texture of Tendinous

I 4 Fibres,
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120 Of the Lungs.

Fibres, Filaments of Nerves, fome Artevies and
fome Veins. | s Jed
When we blow into the Trachzal Arteryall
the Lungs {well, and all the Veficles are fill’d
with Air. From whence I conclude that there
is a communication between the Bronchiz and
the Zeficles. And fince we fee that the T racheal
Arrery communicates with the outward Air by
the Mouth and Noftrils,” we may with reafon
conclude thatall this Apparatus of the Trachaal
Artery and the Broackie has been made for con-
veying of the External Air into the Peficles of
the Lungs. 930 | '
But becanfe we find that the Longitudinal
and Circular Fibres of the Trachaal Artery and
the Bronchie, muft'by their altion'thorten the
Bronchiz and render their Cavity more nar-
row, we are obliged to think that the Exter-
nal Airis thruft out of the Peficles of the Lungs.
But fince they were' made to receive it, it'ap-
pears that it re-enters as foon ‘as’'tis out, and
gets oup as foom as it has re~entred, and con-
tinues thus to go <in’ and out, as long as the

Animal lives. ‘And it'is this Ingrefs of the Air
and it: Egrefs from'the Lungs, whichis cali’d
E:ff.u::;-! LR

*After wre have thus examined the Structure
of the Lungs, we have found indeed -the force
which thrufts out the Air, when it had entred
the Feficlzs, but e do not perceive what mla)y
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OF the Lungs. £y

be the force which makes it re-enter there-
This makes us think that' that force which
prefles the Air into the Lungs, is notto be
fought for in the Lungs themfelves, but in
fome other part.

In {earching what this force may be, I con-
fider that the Lungs are fhut up in a large Ca-
vity call’d the Breaft, and the Breaft is {o clofe-
ly fhut up on all fides, that the Air cannot get
into it but by the Tracheal Artery. By this I
perceive that if the Breaff dilate it felf it will
prefs the External Air into the Lungs to fill
the'place, which the fides of the Breaft aban-
don, when it dilates its felf, juft as the Air
from without is drawn into the Hollow of a
pair of bellows, by raifing the Boards.

Indeed we find that the Air enters into the
Lungs according as the Breaft is enlarged,
and goes out as it is ftraitned. But becanfe
it may be enlarged by the Air’s entring into
the Lungs, and diminifhed by its going  out,
for the better determination of the point we
muft examine the ftrutture of the Breaff.

DiscOUurse

- —

.-...-"

AR S s T 4. AR BN IR T ™o M- 1 A T TRy

- -
- =

I




Of the Breaft.

Discourse XVIL
Of the Brealft.

HE fict thing I meet with in examining
the Cavity of the Breaft, is a very flen-

der Membrane which covers it on all fides,;

and which Anatomifts call the Plewra, This
Membrane is doubled on the middle of the
Breaft. 1t extends its felf thus from the top
of the Breaft to the lower part of it,-and di-
vides it into two parts; of which the one is on
the Right, the ;other on the Left-fide; and
thisis call’d the Separationy the Mediaftinum,
or Midriffe.

On the out-fide of - the Pleara are the Ribs,
whichare inferted on one fide into the Fertebre.
They are bended in form of a Parasola;and are
united by a Cartilaginous knot,toa Bone which
covers the fore-partof the Breaft, calP’d Ster-
auwm,  The Ribs touch one another towards
the Vertebrz. They are feparated as they ad-
vance toward the Stermum. The {pace which
they leave between them is all fil’d with Muf-
cles, which keep them united to one another.
The firft which appear are eleven in number.
They derive their Origin from the top and
bottom of each inferiour Rib, and afcending
ebliquely from behind to the Fore-part, they
draw
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Of the Breaft, 123

draw the Superionr. Rib -to the Inferiour.
They are.called the fnner Intercoftal AMufcles.

Beyond the sumer Intercoftals are eleven
Mufcles, call’d the outer Intercoffals, They arife
all from the Inferiour and outer part of each
Superiour” Rib, and are obliguely inferted in
the fore-part unto the Superiour and outer
part of each Inferiour Rib. Their Fibres crofs
thofe of the szmer Intercoftals, in form of a Bur-
gundy Crofs.

Thefe Mufcles canbe of no other ufe by the
contraction of their Fibres, but to incline the
Ribs towards one another. ~ But for as much
as the Ribs are fo fitnated that they cannot
approach one another, -but the Cavity of the
Breaft muft be enlarged, we conclude that the
ufe of the Iutercoftal Muicles istoenlarge the
Breaft, by drawing the Ribs upward.

The External Imercoffals are covered with
many other Mufcles. We obferve amongft
the reft one of them which comes from the
Os Sacrum and the Thorny Apophyfes of the
Loins, and is inferted  into the upper Ribs
near their Roots. It gives to each one of
them a double Tendon, . >Tis call’d the Sacro-
Lumbay 5, when it afts it removes the Ribs
from ﬂm: another by, drawing them down-
ward. |

Thereis after this another, which derives
its Origin from the middle of the Stermmm. , 16
IS




Y24 Of the Brealft.

15 faftned to the Cartilages of | the true under
Ribs, and to the femnd and third of the ba-
ftzrd ones. They give it the Name of the 77i-
ang ular Mfcle,

After this appears a great large Muicle,
which arifes from the inner Bafe of the Ao-
moplue, and isjoined to the five true inferiour
Ribs, and to the two baftard inferiour ones
by five Tendons" which refemble the Teeth of
3 Saw, andis therefore call’d the Grear Teeth-
ed Mufcle.  And when it alts, it draws all the
Ribs towards the Homo-plate to which it fends
the Tendons.

Then when we go back towardsthe top of
the Breaft, we find a Mufcle which derives its
Origin from within the Clavicle near the Acro-
»on, and is faftned to the firft Rib near the
$leh i, Its ufeis to draw the firft Rib up-
wards towards the Clzvicle, . They callit the
Subclavian.

We find alfo another Mufcle which comes
from the Thorn of the three Inferiour Perte-
¢éra of the Neck, and the firft of the Back. It
1s terminated by digitation intothe three or
four upper Ribs. They call it the npper {mall
Teethed Muofcle,' It “draws the” Ribs into
which'it is inferted vpwards' towards the
Neck. : |

1n fine, thereds'yet one which ‘arifeth from.
the three Inferiour Perfebre of the Back and
tihe
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the firft of the Loins, it isinferted into the
three or four Inferiour Ribs by digitation. it
draws the Ribs into which it is inferted out-
ward. They call it the Inferiour {fmall Teeth-
ed Mulcle.

The Ribs are fodifpofed that they cannot
be moved upwards without enlarging the ca-
pacity of the Breaff. And fince the four 1aft
Mulcles of which we have fpoken draw the
Ribs upwards, we may truly affirm that their
ufe is to enlarge the Breaft, and the ufe of the
others to diminifh it.

The Breaft is thut up below by a mufcolons
wall, call’d the Diaphragm, This wall is not
always bended, as may appear, inthat when
the Animal is dead, it is Convex towards the
Breaff, and Concave on the other {ide; fo
that by its Convexity it takes up a part of the
Capacity of the Breaft.

Its figure is almoft round. We obferve in
it two effential parts, the Carneous and the
Tendinous.  The Tendinous occupies the
middle., ‘It is Tranfparent and woven of
Tendinous Fibres and Nervous Filaments.
The Carneous part encompafleth the Tendi-
nous. It extends its felfto the Sternum, to the
Ribs, and to fome Perrebre of the Back, as
well as to fome of thofeof the Loins, It is
ftrongly faftned to all thefe parts. Its Fibres
go Ina firaitline from the Tendinous part,
even to the places of their Infertion. From
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126 Of the Brealt.

From whence we may eafily conclude that
when the Diaphragm alls, the Carneous Fi-
bres by their contraction draw the Tendinous
part towards the fides, and caufe the Dia-
phragm to lofe its Convexity. And fince there-
by it leaves the place which it occupied in the
Breaft, this Cavity is conliderably enlarged.
Which makes us imagine that the Diaphragm
ferves by its action to enlarge the Cavity of
the Breaft.

The Diaphbragmis brought down allo by the
aftion of the Mufcles which make the Ribs
move upwards, 1 he reafon is that the Ribs
cannot move after this manner without draw-
ing the Diaphragm by its Extremitics, which
muft of neceflity make it lofe its Convexity.

We find therefore by the fearch that we
have made into the whole Breaff, that it is
compofed of certain parts which enlarge. the
Cavity of it, and of other parts which dimi=
nifhit. By this we {o certainly know the way
of Refpiration, that we cannot almoft doubt
but it is performed after the following man-

ner.

DI1SCQURSE
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Of Refpiration.

Discourse XVIII.
Of Refpiration.

WE diftinguifh two times in Re/piration.
The time of the entry of the Air into
the Breaft, call’d Infpiration; and the time of
its going out, call’d Ex(piration. The Infpi-
ratton 1s made, when the Subclavian, the
Great, the two {mall Teethed, and the In-
tercoftal Mufcles do unanimoufly draw the
Ribs upwards. The Diaphragm is extended
alfo at the fame time by the rifing of the Ribs
which draw it by its Extremities, and by the
Spirits which do then run into its Fibres. So
the Cavity of the Breaft is enlarged and the
external Air prefled by the Walls of the Ca-
vity of the Breaff. It cannot move then but
on the fide where it meets with the leaft refi-
ftance. It finds none at the entry of the 77a-
cheal Artery, and it rencounters every where
elfe. There it enters, and goes into the
Bronchie, from whence it pafles into the Vefi-
cles of the Lungs. It blows them up as much
as is needful to fill up the vacant fpace caufed
by the Defertion of the Walls of the Breaff.
Even as the motion given to the two Boards of
a pair of Bellows when they are raifed from
ong another, thrufts as much Air into the
Bellows
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128 Of Refpiration.

Bellows as is needful to fill the {pace which
the Boards of the Bellows have left.

By this means the Mufcles which ferve to
draw down the Ribs have their Fibres ex-
tremely ftretcht to thelength. The Fibres of
the Mufculous Tunicle of the Lracheal Artery
and of the Bronchie, are alfo greatly ftretche.
They both by their {pring rebound. The
Nerves fend fome Spirits into their Cavity.
They are thortned. By this Contraltion the
Ribs are forc’d duwnwards The Cavity of
the Breaft is diminifht, and the Cartilages of
the Brouchie do re-enter into one another. So
the Air which the Feficles of the Lungs did
contain is fo prelt that it goes out. It palleth
from the Feficles into the Bronchiz, from the
Bionchie into the Tracheal Artery, and from
tI“w;.nx,c out of the Body. And this we call
Ex[piration.

Since Re[piration is nothing but Infpiration,
immediately followed by Ex/piration, and this
Ex/piration followed as quickly by a new Zn/pi-
ration, and fo forward; we may very well
affirm that Refpirationis made by means of the
Mufcles of the Breaft, of the Diaphragm, of
the mufculons Tunicle, of the Trachaal Artery
and of the Bronchie. Thefe Organs act fuc-
ceflively. And the action of the one hinders
the action of the other. From whence we
conclude that we may reafonably, confider
them as Antagonift Mufcles. All
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Of Refpiration,

All the Blood which paffeth through the
rigiot Penericle of the Heart, goeth from thence
into the Lungs, and the Langs receive the
External Ar into their Peficles : So that we
may juftly fuppofe that this Air produceth
fome change in the Blood which paffeth
through the Lungs.

We find indeed a great difference between
the Blood which enters into the Lungs, and
that which comes out of them. That which
enters by the Pulmonary Artery is of a pretty
deep red, whereas that which returns from
the Lungs by the Pulzmonary Vein is of a bright
and faint Red.

See here a very conliderable change which
happens to the Blood in paffing through the
Lungs, which can be made no otherwife but
by the Air which blows up their Zeficles, and
by this means prefleth the fmall Arreries, and
the {mall Zeins which are fpread there. This
preflure mingles more exactly the Principles
of Blood, and obliges it to run quicker into
the branches of the Pulmonary Vein, and from
thence into the left Pentricle of the Heart.

But becaufe this exact mixture of the Prin-

ciples of the Blood and this paffage from the -

Arteries into the Pins, is not capable of pro-
ducing the change that we have taken notice
of ; fome Principle of Air extremely fubtile,
muft certainly mingle with it. This Princi-
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130 Of Relpiration.

ple may pafs through the Pores of the Arte-
ries, and infinpate 1ts {clf among the parts of
the Blood,.

That which makes the thing yet more pro-
bablg is, that the Blood which is expofed to
the Air.acgpiresa {urface extremely Red and
like in colour to that which comes from the
Lungs by the Pulmonary Feir. By which we
{ee thatthe Air produces in the Blood a bright
and florid Red lf)y being mingled with i,

Since therefare the Air preduces this effect,
we cannot in reafon daubt, but the change of
colour which happens in the Blood’s palling
through the Lungs, comes from the Air whigh
fwells its Pefieles. :

All the difference between the Blaod of the
Vewns and that of the Arteries, 1s the fame
with that ef the Blood which enters the Lungs,
and of that which gomes from them. . So we

may £ruly affjrm that this difference is made
in the Lungs and not in the Vearricles of the
feart, wherethe Blood does not recetve any
Alteration. Eorif you take Blopd eut of the
Vena Cava, and afterwards oyt of the Pulso-
nary Artgry, you fhall find po difference be-
tween thefe two Blaods; netwithitanding
that which .is taken out of the Pulmonary A=
tery has palt through the right Fentricle of the

Feart, - Laftly, if you take of the Bloed of
the Puleonary Veinand aftepwardsef the Aorta,
you
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Qf Refpiratiop. 131
yoy {hall fee that theletwo Bloodsare alike ig
all things, thopgh the one has bgen taken ag
its entry 1nto the fe/t Femricle of the Heary,
and the other at its going ouf. |

It remains as ygt Lo ¢xamine what aje the
principles of Air which produce the changg
that the Blood contratts in pafling through the
Lungs., When we confider the Airnarrowly,
we find among(k many principles which com-
pofe it a Nitrous Spirit {pread through all its
Mafs. There arcijn Phyfick:and Chymiftry a
prodigious number ‘of Experiments, which
render the thing certain. ' Aad, becaufe the
Spirie of Nitre prodyees in the Bload the fame
change with the Air, we haye realon to think
that the changg which, the Ain makes in thg
Bload as it pallesshrovgh the. Zures, procesds
from the Nitrons Spirit of the Aw’s mingling
With it. 116 .30 3151 Sid
. The Spirit of Nitre is compoled of A¢ids and
Algalds. The dlcalys yarifie the Sulpbers of
the Blood, and the Aids fermept with ics
Volarsle Aleglys, 1 The Blaod besomgs thergby
moye {ubtile, more agitated and more ra;
rified.

From all this we mgy eonclude that the
Refpixation ferves to make theplogd pafs from
the Pulmonary Artery into the Pulmonary Fein,
and to keep up the fermentationof it by means
of the Nisrous Spiris whéc,h mingles it felf -fq‘fi!"-%
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132 Of the Spleen.

it. And fince this Spirit heightens the Red
colour of the Blood, it may be alfo faid that
the Re/pirarion {erves to maintain it, and that
by its means the Lympha and Chyle which min-
gle with ‘it, take by degrees its Colour and
Nature.

Discourse XIX.
Of ‘the Spleen,

Hen we follow the Blood, which goes

out of the left Ventricle of the Heart,

we find that the firft Entrail, of thofe which
we have not yet examined, to which it goes, is
the Spleen. It isof ared Colour, of aconfi-
derable bignefs, plac'd in the lower Belly, on

the left fide, and a little lower than the Liver.

In the Spleen thereis an Artery and a Nerve,
which enter jointly into it, and a Vein whu:h
goes out at ‘the fame place. Thele Arteries
end in little Aembranous Cells; whole Figure
nearly refemblesthe Leaf of theFearn. The
Vein derives its Origine from the {fame -Cells.
This appears when'we blow into the Arrery,
or the Feiny for the-Breath pafleth into the
_Ct:ils. LTI

“ Thefe Cells are'all filled with fmall Glandules
hcaped Upon -one another._, like a Clufter of
Grapes.




Grapes. T hefe Glandules receive {mall Branches
of Arterses from the Trunk of the Splenical Ar-
tery, and Nervous Filaments from the Nerve
which enters with the Artery into the Spleex.
From each heap of thefe Glandules gaes a
root of a Pein, which being join’d together,
compofe the Splenick Vein.

On the Surface of the Spleen we perceive
many Lympbatick Veflels, which empty their
Lympha into Pecquet’s Refervatory.

By what we have {aid, it appears, that no-
thing enters into the Spleen, but the Animal
Spirits which come by the INerves, and the
Blood which comes thither by the Arieries.
There goes nothing out alfo but the Lympha
which runs by the Lymphatick Vellels into the
Refervatory of the Chyle, and the Blood which
goes by the Splemical Vein. The Lympha is no-
thing but the Remains of the Nutritive Fuyce
of the Spleen, and it appears.not to have any
other quality in this place, than what it has
every whereelfe. As for the Blood, it has the
{ame colour and confiftence which we obferve
in other Feins.

Thefe Obfervations do extremely perplex
us as to the ufe of the Spleen. For if the Ar-
tertes bring Blood unto it, it may be faid,
that this is but to nourifh it, and if the Nerves
bring thither Animal Spirits, this is but to

give the Nutritive Fuyce, the necellary fluiditys
| K 3 So
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o thit we find fdothing yet bt what fitaply
{etves to ché Nourifhiitent of this part,

Yet we canfiot {29 thit it 1§ éntifely ufelefs.
Fot %tis not 1ikely that an J{¥Ie patt thouwld
ftill be found ih the Body ¢f 4 living Crebtiré
always of the fame frameé 4nd in thé fHme fi-
tuation. Nature, it is liké, would not Rave
been fo éxalt ift this macter, if it ferved for
nothing. . 8o thdt icis Praobable it bas ifi the
Animal Oeconbifiy {othie ule which we do fiet
kKNow.

Bt becadf® 6n fuch otdafibhs we mult be
fatisfied with éénjectures till wé fitd betrer,
we hay fuppofe that a ferniefit diftils fréom the
Veficlés of the' Gliddulés and that it thihgles
with the Blood Which Hiileeh thfolisgh the
Spleén. * Thac the tawdre of this ferment is
{uich that it diféntanpiccth from the other
patts of the Blood, the parts which are pro-
per to compofk the Bile.

THe red{en which iakes Us of this opifiity,
18, becaufe all the Blood which gbes froni the
Spleer palles mta the 7éna Porta dnd from
thence to the Liver, where we kiibw 1t rids
it feif of thole parts which are fittclt to ¢ot-
pofe the Z#e. "But this fenrimeént, though the
moft probable, Has many difiictiities.

All khow that an Animal cad live mafy
years after the taking otit of the Spledr ; Bt
chis is Hothing as to its UM or Tintilicy, fifcs
¥ - the
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the cutting out of the Pancreas, whofe ufes
are known, and which is acknowledged to be
molt necellary for the maintaining of the Ani-
thal O¢coiomy, does net hinder a Dog from
living many years.

Pl s 3 e S TEEN, gy kil LB 1 ¢ 5 gl

DPiscourseE XX.
Of the Reins, and Uréters.

“Here are id the lower Bélly two Bodies
A iade like to Freich beanis plac’d upon_
the 16ins, on thé two fidés of the defcending
Aprta, dnd the afcending Vena Cava, Thele
Bodies receive Arreries from the Aorea, cali®d
the Enulgent Arteries, and fend Veins to the
Vina Cava, call'd the Ewniilsent Veins: And
thele Bodies are called the Resws.

We fidd them frft wrapt up in a Tunicle
which covers the whole Cavity of the lower
Belly. Next to this there is another Twunicle
which imrediatély covers them. And laft-
1y, when we hate taken off thefe two Zwui-
cles we difcover thé {urfice of the Reins, upon
which we have thie pleafure to obferve an
agtecable ramification of Sanguineons Veffels.
 Thefe Sangutiicons Veffels eriter into the
Reizis dpon theit Concave fide which looks to-
wards the 4or74 and the Pene Cava. Many
K 4 {mall
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{mall Nerves go from the Plexus Renalis ac-
companying them all along as they pafs. They
are all fhut up in a {mall Membranous Cover,
and the Nerves are loft in its {ubftance. Af-
-terwards thefe Veflels are {pread through the
outer fubftance of the Reins and enter into
{mall Glardules, of which this whole outer
fubftance 1s compofed.

Thefe Glandules ave faftned to the Veflels
as the Grapesto the Trunk of the Clufter, By
this means they make {mall Lobes wrapt up
in a particular, Tunscle.  This Tunicle enters
partly into the Capfula, and partly into the
Cavity of the Reszs, which they call the Bafon.
All thefe fmall Labes cleave to one or other of
thefe by {mall Tendinous Filaments,

From each Glandule goes an. Excretory Vel
fel. They defcend in aftraight line to the
Bafon, being plac’d one clofe by another,
When they come near to pierce the Tunicle
which makes itsinward Cover, many of them
join together and make up a great Pipe. This
Pipe has an opening by which it communi-
cates with the Bafon, about which opening
we find a little Rifing, call’d Papilla.

* The Cavity of .the Bafon is covered with
a very thick Twnicle. 1t is formed of the Ex-
panfion of the fmall Pipes which pierceit. It
15 afterwards fo much contralted towards the
Concave fide of the Reins, that it_takes the
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form of a Vellel of the bignefs of a Goofe
feather. It defcendsin the form of an S, and
goes into a Bag, placed in the lower part of
the Abdomen, under the Peifen, cali’d the
Bladder.

Thefe Veflels they call the Ureters, They
are wrapt up in the Peritonenm,and in a proper
Tunicle, which communicates with that which
immediately covers the Reins. Their Subftance
is Membranous and very Thick, Their Fibres
are fo varioufly interwoven that they keep
no order. |

The ufe of the Reins is to feparate a Saltifh
Serofity from the Blood, which pafleth from
the Glandules into the Bafon, and from thence
runs by the Ureters into the Bladder. ThisLi-
quor they call TUrine.

Discourse XXI.
Of the Bladder, 4nd of the Urine.

TH E Bladder is a Bag receiving the Urine,
feparated by the Reins from the Blood.
Its Figure is like to that of a Pear; and is fo
Situated, that its wider part, call’d the Bled-
der, is always upwards, and its narrower part
calPd the Neck of the Bladder, is always
downwards.

It
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1t is kept in this poftute by two conlidera-
ble Ligameénts. The fit(t goes from its bottom
to the Navel, add hidders it fronf falling
dswiwirds:  THe fecotrd is very fHoft. In
Men. it keeps it fixt upon the Rettum, -1t Wo-
aieh upon the Mariz, {0 that the Bladder
cannor thrh Cither to the Ieft of right fide,
This Beft i inferecd Hes ité fore-patt, and the

fecond theo its hindec part. _
“ Yhe Bladder 1S fiade up of thtee Tunicles,
Fhe fieft is BAly 2" produttivn of the Peri-
terem, which enwraps it outwardly. I€i15
eoripofed of Tendinous Fibres varioully in-
tebwoben.  [The thiddle Tanizle is hiade of
Enpsebus Eibtes, - Ofthefe they réckon three
Ordets. Thefirft is of fome large Fibees pla-
ced on the fore-part of ‘the Bladder, which
go in a [traitline from its bottom as far as the
Neck of it.  The fecond is of Fibres which
furround the Bladder Gitcularly, 4nd may be
called Circular Fibres. And the third. plac’d
ander the Ohtulir, 18 of Fibres which crofs
the former cbliquely, going from the leftto
she right, from the bottor of the Blaader as
£ s trsneck. | W fhall éall thein Trarfver{e
fihres.  LAftly, the inhed Tanick is cothpe-
red of Tendios Fibres, of fich 4 Texture 48
Ras hot been yet difcovered.  Wheh the Blad-
2ir {6 not Blawn tp, it i alt wrinkled, 4nd
within it is always covered with 4 Micilage.
' At
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At tHe fidck of the Bladdér there is a Mufcle
made of ftrohg and Cireadar Fibres, {tisa
Sphinkter which Keeps it always Mhut,

From alfl this we may conclide that the
Bladder is a Conicave Mulcle, whofe outer and
inner Tunitles aré Tendons, and the middle
Tﬂﬂfde, the Belly.

The Infértion of the Drerers into the Blxd-
dery fufficiently fhews that its ult is to be the
Reférdatory of the Urine, and that all we hava
obfetved in its frade, tends to no other end
biit to Keéep the Uriein its Cavity, afid to
thrd(t it forth when it'is therewich filled.

1 {2y that the Bladder is the Refervariry of
the Urine, becaufe the Ureters are inferted in-
to its Cavity aftér fuch 4 manner, &s' that the
Uride ¢dn eafily entet there, but catthor re-
turn again into the Urerers, They creep For
foitie Ipace between the otter and middle Tw-
nicles, afterwards they pierce the'hiddle Tu«
Micles, and creep a little farcher between it
and the¢inner, whiththey pierce towards the
neck of the Bladder. S6 the Urire can pafs
without much difficolty from the Orerers intod
the Bladder.
abihdance of Urire it ftraitens the énds of
the Urerers which creep amongft its Tunicles,
fg that the ‘Orine ift ‘the Bladder canhot enter
there,

The

But as the Bladder fivells by the-
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The Sphintter of the Bladder is the caufe
that the Urize makes fome {tay in 1its Cavity.
And Ieft in ftaying there its falts thould prick
the inner Tunicle, nature has conveyed thither
the Mucilage which anoints it on all fides.
The Longitudinal Fibres fhorten the Body of
the Bladder when the Animal Spirits contrack

them. The Circular and the Tranfverfe do

by their action ftraiten it. ~So when the Fi-
bres are filled with Spirits the Bladder is leflen-
ed in all refpects. And if then there be T-
vize in its Cavity, it makés way notwithftand-
ing the oppolition of the Sphiniter, and gets
out of the Body by a fmall Pipe call’d the
Tretara.

This. Pipe is only the Continuation of the
inner Tunicle of the Bladder. In Women its
opening is in the Pudendum, and in Men it ex-
tends its felf into the Body of the Yard, and
terminates in the end of the Balaznus.

By what has been faid we fee that the
Reins, the Ureters, the Bladder and the TUre-
thra, have been made to feparate the Trine
from the Blood, and to convey it out of the
Body, not only as ufelefs, but even as hurt-
ful to the maintaining, of the Ausimal Oeco-
nomy.

° To underffand thefe truths aright, it is to
be obferved that the Urize is compofed of
Jittle elfe but Phlegms and Folatile Salts ha-
ving
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Of the Bladder, and of the Urine. ‘144
ving but very little of Sulphur, Earth, and

fixe Salt,

The Nitrous Spirit which mingles with the
Blood in the Lungs is compofed of Acids and
Alcaly’'s. ' Its Acids coming to join with the
Alcald’s of the Blood make a Salt. And becaufe
moft part of the Alcaline parts of the Blood are
Volatile; the Salt which is made of them is
alfo Volatile. Thefe Polatile Salts might di-
minifh the natural Fermentation of the Blood
and ftopits Courfe. - To prevent this mifchief
the Author of Nature has plac’d the Reixs into
the Bodies of Animals, which feparate thefe
Saline parts from the Mafs of the Blood. And

feeing alfo a too great abundance of Phiegm,

would make the Blood too flow and hinder the
Spirus from acting, the Reins do not only fe-
parate the Salts, but alfo the Phlegms, which
are the two Principles whofe too great abun-
dance would be capable of choaking the or-
dinary Fermentation of the Humours, upon
which the life of Animals depends.

Moreover it is obferved that when the
Urine abounds with Aleali’s, that is to fav,
when its Salts are not ftrongly charged with
Aeids, it is thick and troubled. And whenit
has a deal of Acids, thatis, when its Salts are
well furnifht with them, it is more clear amd
Tranfparent. And when there is much S«
in 3 little Phiegm, the Urine is of a reddifh
Colour.
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Colour. And when thereigmych Phlegmand
little Salt, itis clear, and very near the erdi-
pary Colour of Water, |
There is found in the riz a little Cloyd,
made of fome parts of the Aducilage, which
we have faid 1s]n the Bladdew. The Salts of
the Urine difchage them by little and ligtle,
and carry them slopg with them. This
Clond appears when the Thine begins to cool,
becaule the coolnels condenfes it, and there-
by rendersit more vifible.
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