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L

S the following Sheets were compofed
rather by Inmjunétion and LDuty than
Choice, it is hoped their Imperfections may
claim fome Indulgence from the Reader ; fince
Such Freedom can fearce be exhibited in the Pro-
Jecution of a Subjeé? fo difficult and confined, as
might be expelted, if it were more agreeable to
the Author, or lefs limited and particular in
its NVature.

" However, I flatter myfelf that fomething
New will be found in what I offer as my own;
which, perbaps, is capable of being further
improved hereafter, towards the Explanation of
the Mamner in which Mufcular Motion 7s
performed.
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IL

The Air is a principal Agent of Motion
thro' all Nature, and may be called the Spring
of all moveable Bodies. INo Animal can move
on the Earth, in the Atmofphere, or Waters,
without its kindly Affiftance 5 nor can there be
any Growth of either Animal or Vegetable
Bodjes, unlefs promoted by this moft ufeful Ele-
ment : In fbort the Phznomena in Nature
are numberlefs, that neceflarily require its Aid.
In this Light, I find it highly concerned in the
Ations of Animals y which, I think, will clearly
appear by the Ufe I make of it in accounting for
thofe of their Mufcles : And I find, that with-
out fuppofing it fo, no probable Conjectures can
be produced towards accounting for that Motion,
which a Review of the feveral Opinions of the
Authors mentioned in my firft Letture will fuf-
[ficiently teflify.

IIL

What the Soul is, or in what Manner fbe

makes bher Impulle on thofe Parts of Animals
that
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that are the immediate Inflruments of Motion,
we dare not attempt to guefs 5 toefe being
wrapp d up among thofe Secrets only known 1o
HIM that order’d all Things : But, as the
Bodies of Animals are mechanical, and there-
fore naturally fall within the Sphere of our
Underflanding, we may make Jome Astempts
towards explaining the feveralPhenomena that
belong to it 3 and therefore we can only confider
how its Organs are aftuated, and not what is the
Caufe of their Motiony and muft take it for
granted, that the Soul makes ber Iinpulfe on
the Organs, and then endeavour to [hew the
Nature of the feveral Conmfequences of that
Impulfe, as far as it relates to the Motion of
the Mufcles.

V.

And this is carried on, as the Reader will
Sfind, upon a Plan and Foundation not merely con-
jectural, as is the Cafe of moft Writers on this
Subject, but (1.) upon the Knowledge of the Stru-
ure of a mufcular Fibre (2.) upon a due Con-

Sfderation
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fideration of the Ufe of the Interftitial Air, and

its Counter-altion with that contain’d in the ner-
vous and mufenlar Syfbem 5 and (3) upon my
Obfervation  of the Circulation of the Blood,
in the minute Vellels of feveral Animals, and
their parallel Direttion to other Fibres: All
which Particulars are my own Difcoveries
and, being duly conneéted, feem to me the wnoft
likely, that have bitherto appeared, to give
Jfome Light into the Nature of Mulcular
Motion. |

V.

Thefe Things naturally lead me to confider
the animal Body as a Machine confifting of Two
complete Sets or Syflems of Organs, each per-

ot in itfelf, and each containing a Fluid pecu-
liar to itfelf, and different from the other. The
forft of thefe is that of the Lacteals, Blood-vef-
fels, and Lymphatics, continued to each other,
and containing its proper Fluid, the Mafs of
Blood, and its derivative Juices; and the

other is the Nervous and Mufcular Syftem,
which
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which are alfo continued to each other, and hav-
ing their proper Fluid the elaftic Aura or Air,
which are more fully explain’d and connelled
in my fecond Lecture, together with an Account
of Two Kinds of quilibria proper ro Mufcles,
deducible from thefe Syflems.

VL.

I have endeavoured, as much as pofible, to
be brief in my Explanation throughout the
Whole 5 awvoiding every Digreffion that might
in the leaft interrupt the Chain of my Reafon-
ing : And as I bave made fome Objections to
the [everal Opinions in my firf} Lefure, which
I think they feen’d liable to (in order the ber-
ter to arrive at the Truth, yet, with all poffible
Regard to their Characters and Learning), the
World is welcome to ufe me with the fame Free-
dom 5 and indeed I [ball be akways glad, if any
Improvement arifes from fuch Oéjections to my
Sentiment as the Fudicious may joftly make

defiring
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defiring no more at their Hands, than the fame
Candour, in their Inguiry into mine, that I

have [hew'd in my Examination of the Opinions
of others.

THE
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THE

CrouniaN Le&ures
ON

MUSCULAR MOTION.

LECTURE L
SECT. L

Read in January HE proper Motion of the Muf
7434 cular Fibres of Animals, and
- the Manner of its being com-
municated to, and continued
in them, is a Subje& {o abftrufe, that it is with the
greatclt Diffidence imaginable I have attempted its
Explanation. It is the laft Subje@ I would offer at,
of all that the boundlefs Scope of Nature affords
us. And, iadecd, no other Motive thould have en-
gaged me in it, than to comply with the Command
of the worthy Prefident and Council of the Royal
Soczety, for whom I bear the utmoft Eftecm.
B IL
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II.

In this Effay I have nothing in my View but the
Confideration of a mufeular Fibre, and that of a
nervous one, with the Manner of Mufcular Motion’s
being performed ; having purpofely negletted to touch
upon the Nature of Senfation, or indeed any Calcula-
tions of the Force or Powers of Mufcles ; becaufe they
arealready well treated of by feveral ingenious Authors s
and are capable of being handled upon Rules of fome
Certainty ; being a Part of the Subjett very different
from what 1 take to be the Purpolc of the Crounian
Leltures.

111

Since, then, thofc worthy Gentlemen have done
me the Honour of appointing me to continue thefe
LeQures on Mufcular Motion for the prefent Year,
according to the Will of the late Lady Szd/er, 1 fhall
endeavour, to the beft of my Power, to gratify them s
yet confefs myfelf very unequal to the Task 5 cfpe-
cially, as fcveral of the moft learned and ingenious
Phyficians of all Ages have hitherto undertaken it
with fo little Succefs. However, in order to render
what I fhall advance upon the Subje&t the more clcar
and fatisfattory to the Soczezy, fome of whom may
not have made this Part of Philofophy their Study,
I prefumec it will not be difagrecable to premife the
following bricf Hiftory of the moft remarkable among
the Opinions that have gone before us, by way of
Introduction 5 which will alfo ferve to facilitate the

Confidcration of this Subje®, to whofocver fh?)u
(4
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be appointed hereafter to undertake the fame Task,
by bringing the feveral Opinions together in a fmall
Compafs before him.

IV.

Moft Authors agree, That a Fiuid, commonly
calid Animal Spirits, flaws from the Brain, by the
Nerzes to the Muftles, in order to move them ; but
arc at a Lofs to know how it is petformed; and
alto, by what means thofe Spirits are fent, fo {wiftly,
into this or that Mufcle to b¢ moved,

V.

Some endcavoured to explain it, by fuppofing cer-
tain Valves placed in the Cavities of the Nerves,
(where they are divided into Branches *, to go to
diffcrent Mufcles) in order to ftop the Reflux of the
Spirits, and caufe them, upon being brought back
from one Mufcle, to be determin’d to the other, from
the Valve.

VL

Others, not well fatisfy’d with this Scheme, ima-
gined a double Tube, pafling from one Mufcle to the
other, fo placed, as that the Orifice of one, in its
Contraction, (being furnifhed with a particular Valve)
might be opened, and the Spirits immediately flow
through it, from the Mufcle to be relaxed into that

B2 to

* Cartef. lib. de Homine, and feveral of his Followers, were for
placing Valves only in the Divifions of Nerves; whereas Regius,

Philofopk. Nat. lib. 4. cap. 16. thought them to exilt clfewhere in
the Nerves.
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to be contradted; whilft, at thc fame Inftant, the
Valve of the latter is fhut, in order to hinder theit
Flowing-out again, that the Mufcle may be {well’d.
By this Swelling the Situation of the Parts being al-
tered, the Valve opens again, (the other Valve being
now fhut) and the Spirits flow freely back again to
the Mufcle to be contratted.

VIL

Cartefius’s * Opinion was not very different from
this : He fuppofes ¢ Several Openings in each Muf-
“ cle, through which the Spirits may pafs from one
“ into the other; which are fo difpofed, that, when
« the Spirits, which come from the Brain towards
<« one Mufcle, have a little more Force than thofe
¢ which go towards another, they open all the Ori-
¢ fices through which the Spirits of the other Mufcle
¢ can pafs into thiss and, at the fame time, fhut up
« all thofe by which the Spirits of this may pafs into
¢ the other; whereby all the Spirits, contained be-
¢ fore in both Mufcles, {wiftly pafs into one of them,
“ and fo fwell and contra& it, while the other re-
“ mains relax’d and extended.”

VIIL

Thefe Tubes, Valves, and Openings, are merely
conjetural ; having ncver been found by any Ana-
tomift, and being only Children of the Imagination
of fome Philofophers, produced to ferve their uncer-
tain Hypothefes.  Nor, indeed, would it be a difficult

Matter

* De Paffion. Anim. Part 1. Arc. 11,
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Matter to fhew, that neither of thefe Syftems can
account for Mufcular Motion; and that fuch a Stru-
&ure would produce Confufion, inflead of that moft
regular and uniform Proce(s we daily fec, in every
Adion of Life, if our intended Brevity would per-
mit it ; which muft be obvious to every one in the
leat acquainted with the Strufture and Situation of
Mufcles. Let us, however, confider other more par-
ticular Opinions in their Turns.

IX.

The firlt Ifhall take notice of is the memo- Dr.Croune’s
rable Do&or Croune s whofe Care for propa- %™
gating the Knowlege of this Part of Phyfiology, is no
lefs laudable than evident, in his Foundation of thefe
Le&ures. Hefhew’d agood Example in hisown Attempt
towards an Explanation of Mufcular Motion, in a
Treatife intituled, De Ratione Motus Mufculorum*:
Wherein, after a fhort Recapitulation of fome Opi-
nions before him, particularly of thofe of Cartefius,

Regius,

* This Trearife was publithed at Lozdon in 1664. in 4t0. and at
Amfterdam in 1667, i1 12mo. and its being publithed withou: his Name,
occafion’d a grofs Miftake in the Publifher of Dr. Willi’s Works at
Genevas Wh) printed it among that Author’s Traéts, notwith@tand-
ing there is a particular Tract in the very fame Volume, known to
be Willis’s own, intituled, De Motu Muftulari Medico-Phyfica. The
Editor’s Arology for fo doing is as follows: ¢ Traatum de ratione
< motus mufculorum, (etfi authoris anomymi) anatomie cerebri, ner-
¢ worumque defiriptioni ab excellentiffimo wiro D. Thoma Willis,
¢ M. D. celeberrimo, inflitute (ut alias, tum amaterie affinitate, tum
< ab operis preffantia petitas,miffas faciam) quod in prioribus editionibus
¢ magno cum doltorum applaufu, & fine ulla, quod [ciam, clariffimi

¢ D. Willis querela, appofitus reperiatur’ See the Genewa Edition
in 420, an. 1630,
But
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Regius, and Dr. Scarborough, he endcavours to found
Lis Recafoning upon Mcchanical Laws, in accounting
for Mufcular Motion; and lays it down asa princi-
pal Maxim, That the Motion of every Mufcle is be-
gun by a certain fpirituous Liquor pafling from the
Nerves 5 but is accomplifhed, or finifhed by two other
ncceflary Caufes which fucceed it. He defpairs that any
onc can cver arrive at the Knowledge of the Man-
ner in which the Soul a&supon the Body, and there-
forc avoids troubling himfelf about it ; bur produces
many Reafons to fhew, that whatever it is that gives
Motion to the Mufcles, muft necceffarily pafs by
the Nerves. This leads him to inquire into the
Structure of a Nerve; which, he fays, ¢ Is com-
¢ pofed of a certain medullary Subftance full of
¢¢ Juice, with a double Membrane which involves
¢ that Subftance; and alfo an infinite Number of
« little Cords within thefe Membranes and mcdul-
¢ Jary Subftance, extended from their Beginning to
« the very cxtreme Capillaments”, which arc di-
fperfed and inferted into the Parts of the Mufcle.

-~

X.

But Dr. Crowze refers to it himfelf as his own, in a Paper, p. 25,
inticaled, Az Hypotkefis of the Struéture of a Muftle, and the Rea-
foz oF its Contraction. [Read in the Surgzeon’s Theatre, anno 1694,
1695 . This (favs Profeflor Ward) is the Subftance, or Heads only,
of the Dolor’s Difcourfes upon that Subje&, publithed by Mr. Hoo#,
in kis Philsfopkical Collections, Num. 11,Sect. 8. P. 22.; which, being
afrerwards rranflated into Latin, was inferted in the A&a Eruditorum,
5100 1682, p. 194. wich the Tide De Moty Mufcnlorum. See that
learned Author’s Lives of the Profeffors™of Grefham - College,
£.523.
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X.

In fpeaking of thefe Spirits, he fays, That the a!i-
mentary Juices abound with very fubtil altive Parci-
cless wiilch, by their frequent Circulation with the
Blood, are graduaily freed from the terreftrial Parts,
whercin they were confined. Thefe arc in great
Plenty in the arterial Bloods which, being carried
through the Arteries of the Brain, depofites in its
mcdullary Subftance, by a flow Kind of Diftiilation,
‘a Fluid, which our Author calls a Merenrial Liguor,
that is {{ays he) cxquifitely impregnated with a vo/s-
tile Salt and Sulphur, which flows from thence into
all the Nerves of the Body, pafling every way through
them flow!ly, and at length falling into the Veins by
a gentle Circulation, till they arrive again at the
Heart : And that, by thefe fpirituous Liquors, ail the
Parts of the animal Body grow very turgid, and are
kept in continual Agitation, aflited by the Circa-
lation, and the Calor nativus. And this Agitation is
what he calis the very Life.

XI.

And although this Author allows the Nerves to
ebournd thus with thisrich rec?ify’d Fuice, yethic denies
taat they are regularly tubular, as Authors affirm. but
only 25 they arc defined above 5 and aifo thar eny
Kind of Cavity can exift in a Mufcle; and, conte-
quentiy, that taere can be no Infation of its Parts:
Bat is of Opinion, that in every Mufclc there we
tiree Kings of Spiritss one pecutiar to the 7endons
and their Fibres, another to the Mufeular Flefh, and
another which comes to the Mulfcle by the Nercer.

2 XII,

>

oS
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XIL

Thefe fpirituous Liquors, (fays he) together with
the Membranes of the Body, are the Inftruments of
Senfaticn aifo. For he concludes, that all the fen-
file Membranes of every Part of the Body arife from
the Meninges of the Brain; and that they are all
kept in a Kind of Tenfion, by thefe fpirituous Liquors
pafling conftantly thro’ them. In this State of Ten-
fion or Tone, hc thinks that they may be compared
to a Glafs, or Bell *, whofe Parts have a vibrating
Motion communicated all over them, by being
touch’d in One Part. Thus, ({ays he) by the Inter-
mediation of the Membrane of the Nerve that be-
longs to any particular Organ of Senfe, or by means
of the one common Membrane which involves the
whole Body, every Obje&t of Senfe is carried, as much
as can be, by right Lines, to the Brain; wherein the
various and diftin& Motions of Objefls are perceiv'd
by the Soul. Hence this ingenious Author would
endeavour to fhew how, in a Paralyfis, Senfation
fhould remain when Motion is loft, and the contrary:
For that if that Tone of the Membranes fhould at any
time be totally, or in Part, deftroy’d, by either Change
of Situation of their Particles, or by the Accefs of
too much Moifture, or any Divifion of their Conti-

nuity

* There feems but little Analogy between fuch vibrating
Bodies and Membranes. It is, indeed, the Property of a Bell or
Glafs to vibrate and tound, when firuck, provided it be pendulous,
or otherwife free: But, if any Part be touch’d, its Vibration and
Sound are impeded: How much lefs is a moiff Membrane, in the
Body, capable of Vibration ; fince it is in clofe, Contaét with other
Paris every-where 3 e
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nuity by an Accident, that then, indeed, that Vibra-
tion or Undulation of Particles, which caufes Senfa-
tion, would be interrupted ; like a cracked Bell or
Glafs, which, inftead of its agreeable fharp Sound,
exhibits a jarring difagrecable Noifc.

XIIL.

Our Author defines a Mulcle, as confiting of an
infinite Nun:ber of zendinous Fibres like Cords; which
are fo biended together at the Extremitics, as to re-
femble a thick Cord compofed of many others; but
that within the Body of the Mulcle thofe Fibres are
at fome Diftance from each other, and the Spaces
between them filled up with Flefb; which, with
Mcembranes, Blood-veflels, Nerves, and innumerable
Lymph=zduéls, conflitutes the intire Mufcle. This
Ficth, in the Spaces betweent he Fibres, he fays, is no-
thing ecifc than that Portion of Blood flowing thro’
thefe Interftices; which, being condenfed * by the
Coldnefs of the Fibres, is detain’d between them, and
conftitutes the Mufcular Flefh,

o XIV.

He has given an ingenious Scheme for explaining
the Manner in which a Mafcie is moved, after hav-
ing laid down the above Prefudia; the Sum of which

is, That a certain Power is detcrmined from the Drain,
by

* Tris to be fear’d, if Blood could be evafated, the Jeaft con-
denfed Particle would be futhcient to form, by degrees, Ablceifes,
o fome other Mifchicf.

C
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by the Will, with thefe Animal Spirits, through the
Nerve to the Mufcle to be moved ; which caufes the
firt Tumefcence of the Mufcle: And that the Soul
has an Imperium *, through the wholc Mafs of Blood
alfo; as is manifeft in the various Paflions of Anger,
Joy, Love, Bafhfalnefs, ¢&r¢. whereby fhe is capable
of determining the Blood to any Part in a greater
uantity than ordinary, and, confequently, to the
Mufcle to be moved: For, fays he, it is not abfurd
to imagine, that thc fame Ides, which excites the
Will to move a Mufcle, and the Spirits in the Nerve
to perform it, in like manner is capable, at the fame
Inftant, of detetmining Spirits to the Heart, by the
Nerve

* It will appear in the next Lecture, that the So#/ can have no
Imperium over the Blood, and only prefides over the volun:ary Actions
of the Body ; for the Heart drives the Blood indifcriminztely to all
Parts of the Body, for its Welfare, by a propelling Force, which is
involuntary : Nor can the Motion of the Heart be accelerated im-
mediatcly by the Will, but only by fome particular Act of the Body
before; fuch as an Increafe of Exercife by Running, &¢c. And as
to thole Paffions of Anger, Bafhfulnefs, Joy, . they firft occafion
quick and irregular Refpiration : This caufes a quicker Motion of the
Heart, which watms and rarefies the Blood more, whereby it is
driven with greater Velocity to all Parts, and among them to the
Cheeks. Thus Biufthing happens, not becanfe the Soul determined
more Blood than ordinary to them, but becaule its Momentum is
increafed involuntarily by the Shock or Surprizz previousto it: For
the whole Surface of the Body is affeCted in the fame manner, tho’
moft apparent in the Cheeks. [lence no Increafe of Blood can be
determined to one Part more than another; unlefs fome Impedi.
ment happens to its free Circulation in one Part, or the Refiftance
becomes lefs in another ; which we fhall hereafter thew. But befides,
one would be apt to think, if the Soul bad an Imperium over the
Blood, fhe might as well prevent the Effects of Poifon, or any other
Mualignity in it, and correct the Mafs ; as immediately determine it
in a more than ordinary Quantity to any particular Part of the Body.
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Nerve which is inferted -and difperfed thro’ its Auri-

cles, and caufing it to propel Blood mote copioufly
to the Mufcle.

XV.

The Ufe he makes of this is, That a third con-
curring Caufe of Motion in a Mufcle fhould be
brought in, in order to render it more complete ;
and that is, A Fermentation produced by the Animal
Spirits of the Nerves, and what he calls, the Spirits
of the Blood 5 which he compares to that of any two
chymical Liquors mixing together : And that when this
Agitation is begun in the Membrancs of the Mufcles,
the Fluids will be driven, by Their Nifus, in right
Lines towards the Extremities of the Mufcle ; but
that, finding the Spaces much narrower in them than
in the Belly of the Mulfcle, they are driven back to
the Middle into the Mufcular Fleth, where the Pores
are larger, and more lax 5 which makes the Mufcle
{well, by the Particles endeavouring to recede from
each other, and occupy a larger Space; as, fays he,
happens in all Fermentations: From hence, as the
Spaces dare made larger in this Mufcle, there is Room
made for the Accefs of more Blood from the Artery
in the moving Mufcle. Thus Mufcular Motion is
performed (according to our ingenious Author) by
three conjunét Caufes; viz. Animal Spirits flowing
to the Mufcle, Arterial Blood determined in greater
Quantity than ordinary, and a Fermentation * raifed

by

* We fhall find this learned Author’s Fermentation, as it ferves to
account for Mufcular Motion, feiz’d on by moft of thofe that followed
bim, without giving him Thanks for it.

C 2
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by their Admixtion, by which the Mufcle. is fwell'd
and fhorten'd.

XVL

Our Author has not only manifefted (in his Treat-
ife) much Learning, bar aifo a penctrating Genius,
in many curious Remarks and Obfervations difperfed
through the Wholes and merits the Regard of the
learned World no les than fome Authors we fhall
mention by-and by ; who, by pluming themfelves
with 4is Feathers, had monopolized much Efteem and
Attention from Mankind, by the Exhibition of this
Syftem, with very little Addition; and may indeed
be jultly faid to haveled feveral of them, by his Hinrs,
into their moft favourite Notions concerning My/fiy-
lar Motion.

XVIIL

srems.  Steno *, another ingenious Author, wrote his
Conjectures on this Subjeét much about the fame
Time with Dr. Crounes but had a very different
Notion from what we have juft mention’d concern-
ing the latter ; and which, for its Particularity, fhall
have a Place heres efpecially as it will appear here-
after, that he laid the Foundation, upon which
Borelli raisd his Hypothefis, as to what regards the
Struure of a Mufcular Fibre; -befides what Aflift-
ance he has had from Dr. Croune on other Accounts,

XVIIL

* De Mufeulis & Glandulis Obfervarionum Specimen,



[ 3]

XVIIL

This Author, afier having expatiated a good deal
upon the different Stru€tures of the Mufcles, and made
feveral learned Obfervations thereon, makes his gene-
ral Conclufion to the following Purpofe:

1. That Arteries, Veins, Ncrves, Fibres, and Mem-
branes are the conftituent Parts of a Mufcle: And
that, though fome Authors have pretended to have
found Lymphatics, he never could find any.

2. That there is no Mufcle whofe Fibres do not
terminate in a Tendon; which are colle&ted either
icto firm Tendons at one or both Extremities, or are
diffus’d into M¢mbranecs, or degenerate into-an oficous
Rigidity.

3. That thofe very Fibres (which, being clofely con-
ncéted together, compofe the Tendon), when join'd
more loofely, conftitute the Flefh or carnous Sub-
ftance; and that thercfore she Flefh is not a parricular
Parenchyma. In which Senfe a Tendon is a continued
Body from the Beginning of a Mufcle to the End.

4. That there is fcarce any Fibre in a2 Mufcle which
conftitutes a right Line ; but every one is divided into
three Lines at leaft, which comprehend two alternate
Angles. Nor are thefe three always right Lines; but
often the Flefh, as in the Sphiniers, and.fometimes
the Tendons, form curved Lines..

5. Thefe three Lines of every Fibre in the fame Muf-
cle, are not always of the fame Length ; altho’ there is
fcarce any Difference of Extenfion among them when
ating all together : That thefe Fibresare in the fame
Plane; and that, in this angular Order, they form
oblique-angular Parallelograms, or Rhomboidal Fi-

gures;
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gures; whofe two oppofite Parallels, in the Place
where they comprehend acute Angles wuh the other
Parallcls, are ftretched to the oppofite Parts without
the Angles. Here he makes a Remark, That in every
Tcndon, tho’ never fo flender, there are as many
Filaments as there are flethy Fibres in the Belly of the
Mufcle; and the interior Filaments are fhorter than
the cxterior.

6. His fixth Conclufion is taken up in the Divi-
fion of a Mufcle into Extremities and its Middle,
with fome Animadverfions on that Head.

7. He fays alfo, That a Membranc not only goes
round each Mulcle with a tran{verfe Diretion of its
Fibres, but that it alfo infinuvates itfelf in the fome
manncr between every mufcular Fibre,

XIX,

When he comes to fpeak of the A&ion of a Muf-
cle, he confeffes ingenuoufly, that he cannot attempt
explaining the Caufe or Manner in which it is per-
formed ; yet makes a Companfon towards an Expla-
nation, which he thinks not improper, but wherein,
I muft fay, I cannot find any Satisfation. Imagine,
fays he, a' Machine for driving Piles into the Ground

~drawn up by feveral Men, each having his particular
Cord which is faften’d to the main Rope: The Cords
imitate the Tendons ; the #eight fixed to the Cords,
the moveable Part ; and the Men, the flethy Fibres :
For, fays he, as Men (being renderd fhorter while.
they pull their Cords) move the Weight, fo the flefhy
Fibres, bcing contratted, by drawmg the Tendons,
pull the moveablc Part. There is no more under-
ftood by this Comparifon, than that the Contra&ion
of
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of the-Aelnv Fibres caufes the Tendons to come nearer
to cach cther, which every-body has f{aid; but the
grand Qucition is, How they are contratted? And
as to this pacticular Stru&ure of the Fibres, I believe
none but the Author himfelf ever fanfied he faw
them fo. For, fuppofing this angular Form in every

R AN

one =——. to be the real Struture, the

Contra&ion would reduce it to this Form‘——iz

But the Caufc and Manner how this is brought about
upon this Plan is inexplicable ; efpecially fince much
Force is required to draw the Weight or move-
abic Part. But cnough of this Author: Lct us now
proceed to give a fhort Sketch of the Opinion of a
much more famous Author, the great Dr. #illis.

XX.

He commends the foregoing Author very
much for his ingenious Conjecture aboutthe
Structure of the Mufcular Fibres; and gjves a Detail of
what that Author has faid concerning them, with an
Air of Approbation ; but attempts accounting for the.
Caufe and Manner of the Performance of Mufcular
- Motion, of which the following is the Sum :

XXI.

Animal Spirits are carried from the Ezncephalon,
by the Nerves, to every Mufcle; and are received
by the membranous Fibrille, and by thefe forwarded
into the tendinous Fibres; there to be referv'd as in a
proper Receptacie or Store-houfe. Thefe Spirits, as
they are of a moft ative and elaftic Nature, as often

2 as

PN

Willis.
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as it is neceflary, expand themfelves, and fly (wiftly
into the flefhy Fibres; and, having made their Impe-
tus, recede into the Tendons, by turns. Bur, while
thefe Animal Spirits pafs into the flethy Fibres, at
the proper Inftin& for performing the Motion,
they meet with very alive Particles of another
Kind fupplied by the Blood, which ferment toge-
ther ; fo thar, from their Strife and Agitation,
the flethy Fibres, which were before lax and porous,
are fil'd up, and are forced into Corragarions;
from which the Contra&tion of the Mauftle pro-
cceds. When the Contraction is finifh'd, the pure
Spirits, which remain, recede, for the moft part, inro
the tendinous * Fibres, the other Particles remain-
ing among the Flefh ; the Blood fupplying the Ex-
pence of thefc, and the Nerves of the others. And
as to the Inftin& or Difpofition to the Ordination
of Motion, our Author thinks that to be produced
by other Spirits, fent out from the Brain to the Muf-
cles when Motion is requir'd, which, by their vari-
ous Impulfc, ordain thofe Spirits, already placed in
the Tendons, to different Motions either of Expan-
fion or Recefs. This is the Scheme for the Perform-
ance of Mufcular Motion, according to this learned
Author; the chief Part of which is the Agency of
Fermentation s wherein there appears but very little
Difference between this and the Doétrine laid down
by Dr.|{Croune. There feems however fome Impro-

priety

* Here are clearly Dr. Croune’s three Kinds of Spirits; thofe in
the Mufiular Fle/h, thofe of the Tendons, and thofe fent from the
Brain; befides the Fermentation they produce by meeting in the
Belly of the Mufcle.
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pricty in imagining, that, when flethy Fibres are fill'd
or puffed up by Fermentation, they thould be fubjett to
any kind of Corrugation ; it being rather an Effet
of Emptinefs than Repletion in flexible Bodies.

XXIL

This Hypothefis, however ingenious in the Whole,
does not feem very fatisfactory ; and indeed it was
foon taken into Confideration by the famous Dr.
Mayow, who reje@s both this and the Opinion of
Steno; urging many Arguments againft the Sufliciency
of either in accounting for mufcular Motion. Let us
fee how far heexcelled them on the fame . Subjeék
himfclf.

XXIIIL

This ingenious Author * takes notice of sy

two Sorts of Fibres; wiz. mufcular Fibres,
and membranous Fibrille: The former he defcribes
with Stenos; being fatisfy’d with what that Author
has faid about them, as to their Stru@ture :—~The
latter, being the Fibrille, he fays, arc a wonderful
Scries of Fibres parallel to each other, and which
inter{c& the flethy Fibres in a tran(verfe Dire&ion, yet
fomewhat obliquely. This Obfervation he has made
upon boil’d mufcular Flefh ; and fays alfo, That altho’
it had been the Opinion before him, that Contra&ion
was performed by the mufcular or flethy Fibres, yet
it is his Opinion, that the Fibrille are principally
con-

* Trallatus quinque Medico-Phyfici. Vide De Moty Muﬁulanj,
cap. 2, 35 4 O D
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concerned in that Ac&tion : For that, in otder to a due
Contra&ion, if it was made in the flefhy Fibres, they
muft of Neceflity be much more fhorten’d than the
intire Mufcle itfelf; becaufe they arc not difpofed
according to the longitudinal Direétion of the Muf-
cle, but are inferted obliquely into the Tendons:
And alfo that the Mufcle would fwell to an immenf(c
Size ;. which, he fays, does not happen upon mufcu-
lar Motion. Hence he concludes, that the Motion
is performed by the membranous Figrille ;5 which,
being contraéted, draw the flefhy Fibres more clofely to-
gether, and render the whole Mufcle thorter and more
hard.

XXIV.

It is remarkable, that in Plaze 3. Fig. 2. of this
Author, the Figure he gives to reprefent the Situation
of the flethy Fibres, and the Fibrille that inter(e&
them, is copied by Dr. Stuart, Plate 2. Fig. 2. with
this Difference, that Mayow calls the minute inter-
feking Fibres, membranous Fibrille ;5 whercas the fot-
mer calls them nervous whire Fibrille * ; and, in
his third Figure, fuppofes each carnous red Fibre to
have a Chain of Veficles, which reprefent a String
of Beads or Necklace. Now, as to thefe Veficles,
our Author feems to have given the Hint to fome of

thofc

* Thefe are no more than the Fibres of the Membrane that invefls
the mufcular Fibres mention’d by Szeno, and which really exift; for,
in tearing afunder, with one’s Fingers, the Fibres of a boiled Mufcle,
they are very apparent; and feem to be what Berzowilli imagines to
bind his flefhy Fibres at equal Internodes, of which more hereafter;
}I:Zing firft thought of by this Author, (Mayow) as Agents in mufcular

otion.
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thofe that wrote on the fame Subjelt afterwards sy
For, where he fpeaks of the Manner of the Circu-
lation of the Blood thro’ the Mufcle, againft fome
Opinions before him, ¢ that it is extravafated from
“ the Arteries, and abforbed by the Veins,” he fays,
That the Veins and Artcries mcet by the Intermedi-
ation of Veficles, which he calls, Collectio Veficnla-
rum [anguiferarum * s that no fuch Extravafation can
happen, and that this Collettion of Peficles confli-
tutes the chicf Part of the mufcular Fleth; and alfo,
that thcir chief Ufe is, likc a Strainer, to fcparate
from the Mafs of Blood ceriain Particles, neceflary
towards the Contraltion of the Mufcles. This, if
maturcly confidered, will be found to fquare pretty
much with Keil and Stuart, as to their Peficles ; as

will hereafter appear, when we {peak of thefe feveral
Authors.

XXV.

Hc alfo agrecs in other refpe&ts with fome of his
Predeceflors ; particularly about the Neceflity of an
Effcervefcence, being raifed in a Mufcle, neceflary to
its Motion ; occafioned by the Admixtion of Particles

of

* Which indeed do not exift, but are however firft thought of
by this learned Author; wko alfo finds it neceffary to bring to his
Affiftance the Fermentation of the moft worthy Founder of thefe
Lc€tures ; yet differs from him as to the Nature of Animal Spirits ;
the latter giving them the Name of 2 Ligquor exquifitely impregnated
with awvolatile Salt and Oil ; and the former calling them wizro-aetial
Particles, which ferment by niixing with the falino-fulpbureous Par-
ticles of the Blood: Both which Terms fcem to be the Invention of
Dr. Mayow.

D2
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of different Natures, according to the Power of the
Will s which proceed from the Brain and Mafs of
Dlood. Thofe from the Brain, he fays, are #itro-
aerial Particles, and the true Animal Spirits; and
thole from the Blood he calls falino fulphureous 5 and
that the former, being fent by the Nerves, meet the
Jatter’in the Mufcle wherein they are fecreted, as was
faid before, and make the Emotion and Fermentation,
which is the Caufe of mufcular Motion.

XXVL

As to his Manner of mufcular Motion’s being
brought about, it feems to be intirely. his own In-
vention: He denies that it can be performed by
Inflation, either of the mufcular Fibres, or Fibrille;
the latter of which, according to him, are folid Bo-
dies, and can undergo Contra&xon no other way
than by Twifting or Com‘artzon‘ and that thofe #itro-
aerial Particles are very fit to affe@ the Frbrille in
that Manner, To prove this, he brings the follow-
ing Experiment: Let a fmall String of a mulfical In-
ftrument be held between the Fingers of cach Hand, at
a confiderable Diftance from cach other, overa lighted
Candle, fo as that it may become fufficiently heated
without burning: When throughly hot, it will be per-
ceived to contra& with a'confiderable Force, by twifting
itfelf ; and, moved from the Candle, will be eafily dif-
tendcd again, by untwifting. Thus, (ays he, the ziz7o-
aerial Particles iffuing from the Candle are the Caufe of
the Contraétion of thc String s as they are of the Fi-
brille being writhed and fhortened about the mufcu-
lar Fibres in the.Body ;s which being by that means

drawn clofer together, the whole Mufcle is fhorten’d.
This
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This Experiment, he fays, is the more to be relied
on, ‘becaufe, by Microfcopical Obfervation, he pre-
tends to have found thefe Fiérille exaltly like a fine
String of a mufical Inftrument. From this Syftem
he concludes, that, as fome Force is neceflary to dif-
tend the String to its former Dimenfions after Con-
traltion, if no Force is applied, it will always remain
contraéted ; and_that therefore, when there happens
a Paralyfis of a2 Mufcle; its Antagonift is convulfed,
oris {fpafmodically affe@ed. Thus much is {ufficient
to thew what our Author’s Notions were concerning
this difficult Subje&t. The next we fhall confider is
the famous Borellis a Man famous indeed for his
Calculations of the Powers of moving Bodies, but
much lefs fo for his Account of the Caufe and Manner
of the Motion of Mufcles. The following is the
Subftance of his Opinion concerning that Particular.

XXVIL

He fuppofes *, that, within the Mem-  Boreli.
brane which invefts.a Mufcle, the Fafci-
culi of mufcular Fibres have a prifmatical § Form ;

which is fometimes triangular, fometimes {quare, and
fometimes

* Joban. Alph Borelli De Moty Animalium, Pars prima, c. 2.
Prop. 1. & ¢. 17.-Prop: 114, 115, 116.  Pars sltera, c. 3. Prop.
22, 23, 24, &rc.

§ Our Author thought fo, becaufe he made his Obfervations upon
a dry’d Ham ; which, baving its Moifture exhaled, and its Fibres
being collected, by the Salt ufed in preferving ir, into Bundles, will
flake off in Parcels when boiled. Bu: it muft be obvious to every
one, that Salting, or Boiling, will alter the Contexture of Fibres {0
minute ; and, confequently, that no great Truth can be drawn from

fuch Obfervations.
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{fometimes hexagenals each of which is compofed of
many Filaments, or tendinous Fibres, which are pa-
ralicl to one another in every little Bundle or Fafci-
cule, and adhere together by a tenacious Gluzen, if
they are not continued to the Extremities of Tendons,
or Membranes; and fometimes are immediately con-
neéted to Bones, or carnous Fibres.

XXVIIL

That befides, thefe Bundles are every-where in-
vefted and bound together by innumerable tranfverfe
Fibres *, as it appears in a Mufcle boil’d, and imme-
diatcly dry’ds which nervous Fibres feem to compofe
ccrtain reticular Membranes, together with the Capil-
lary Veflcls § that bring Blood to them, and carry
it back again; and that thefe Fibres are nervous, he
conje&ures from thcir being very hard and tough.

XXIX.

His Defcription of a mufcular Fibre, which he has
obferved. after being boil'd, is, that it feems, by the
Help of 2 Microfcope, to be a Cylinder like the Twig
of a Trée, not hollow, as a Reed is, but is obferved
to be full of a mcdullary Subftance, which ought to
be fpungy like the Pith of Elder; becaufe every foft
Twig, which isfill'd with any adventitious Moifture,
grows turgid, and is ncceflarily porous, fince fiit is

fillld

* Thefe are no other than the Fibres of the invefting Membrane
mention’d under Mayow in Note (*) Se?. 24. \

§ This reticular Structure is made ufe of by Dr. Stuarz in his Ex-
planation of mufcular Motion ; which fee in his Turn.
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fill'd with Particles of Water as with Wedges, as
it appcars in a wct Rope. He feems to be further
confirm’d in this Notion, becaufe he obferved, in
the Fibres of a Piece of dry’'d Ham, certain fangui-
neous Darricles, or ftrait and tranfverfc Filaments,
difperfed like Porphyry ot Matble; which, fays he,
feems not poflible to be fo, if the internal Subftance
of the Fibres were not fpungy.

XXX.

From his Notion of this {pungy Contexture of the
intcrnal Subftance of a mufcular Fibre, heis led furs
ther to smagine, that it confifts of Pores of a rhombo-
idal Figure, fo as to refemble a Chain of Rhbombus’s,
which are capable of Contra&tion like fo many Bows,
by the Help of the moving Facultys and that cach
of thefe Machinule, or rhomboidal Pores of the
flethy Fibres, gre fo minuate, ¢hat their Length does
not, excced the twentieth Part of an Inch. Hence
his Definition of a Mufcle is, that its Texture is like
a reticular Bundie, compofed of rhomboidal Chains
contiguous to caci other.

XXXI.

A Nerve, he favs, is a Bundic or Capillament formed
of a Numbecr of fibrous Threads, conne&ed together
by a membranous Binding s and that every Fibre may
be hollow like a Blood-vefitl, altho, from the Imper-
feGion of our Sight, they may feem folid: Yet, if it
be not impoflible, that tiey may be Tubes, he had
rather belicve them littic Tubes fill’ld with a moift
fpungy Subftance analogous to green Elder, or the

2 like ;



[ 24 ]
like s becaufe the nervous Fibres are not only foft,
flexible, and moift, but al{o becaufe they admit humid
Nourifhment, and a Fluid drops from them ; all which
Properties require fpungy Porofities bedew’d with
fome Liguor.

XXXII.

As to the Manner and Caufe of mufcular Motion,
he allows, that a fpirituous Liquor, which in fome
Places he calls Subftance, or Faculty, pafles by the
Nerves from the Brain to the Mufcle; and that fome
Fluid, proper to the Mufcle, meeting it, fomething
like a Fermentation or Ebullition is excited, which
caufcs that {udden Swelling of the Mufcle. The
Examples he gives to render this familiar to the Reader.
are the Spirit of Vitriol poured upon Oil of Tartar,
or any acid Spirits mix’d with fix'd Salts. Hence we
fee from whom this Author has been furnifh’d with
his Opinions concerning mufcular Motion ; viz. the
Rbombus’s from Steno, with a very little Difference;
and the Fermentation from the memorable Croune s
notwithftanding his being frequently quoted as the
rcal Inventer of thefe Notions.

XXXIII.

Bernouilli, The celebrated Bernouill; *, altho’ con-
fefledly a Follower of Borel/i on this Sub-

je&, as it appears in his own Words, where he fays,
« In which (Account of mufcular Motion) I fhall
« tread in the Track of the incomparable foh. A/
« phonfus

* Differtatio de Motu Muftulorim. Vide Proem,
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<< phonfus Borelli, embracing his Hypothefis:” Yet
blames him for imagining that the Machinule in the
mufcular Fibres were of a rhomboidal Figure; and
will appear to have made no other Alteration, even
in what he finds Fault with in that Authot’s Rhom-
bus’s, than to cut off their lateral Angless and by
that mecans reduce them to elliptical Forms bound
together, at their Extremities, very regularly by tranf-
verfe Fibres.

XXXIV.

The Account he gives of the Stru&ture of mufcu-
lar Fibres is the fame with that of the foregoing Au-
thor, fo needs not be repeated here : We fhall there-
fore only give the Reader an Abftrat of fome Sec-
&ions of his Differtation on mufcular Motion, which
regard the Part of this Subjett we are at prefent con-
cerned in.

XXXV.

In his fecond Se&ion, after he has mention’d By-
relli’s Infpe&tion of a boil'd Mufcle, he fays, The Fi-
bres of the little Bundles are coleéted together by
tranfverfe Fibres, which are parallel to each other,
and form with the former a reticular Texture; to
which he afctibes no other Ufe, than to confine the
moving Fibres, left, in performing their proper Action,
they fhould be forced too far afunder * from their

natural

* We muft here affent to Bernownilli, that the membranous Fibres,
awhich not only inclofe -every Mufcie, bur proceed to inveft every
Fibre,
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natural Situation. Thus every moving cylindrical
Fibre, by the Help of this Ligature, is divided into
equal Internodes, forming Veficles, which are flaccid
when the Mufcle is inadétive, but when ading, are
diftended, acquiring an oval Figure like the Rings
of a Chain, which, fays our Author, Borelli falfely
calls Rhbomboidal Machinule : And alfo adds, that
thefe tranfverfe Ligaturcs are loofe enough to admit

a free Communication for the moving Matter to fill
the Veficles.

XXXVI.

His third Se&ion is chicfly taken up in the Con-
futation of Steno’s Opinion, That mufcular Motion
is perform’d without the Accefs of any thing what-
foever, but by the fole Difpofition in the Fibres to
change their Figure, from an oblique-angular Paral-
lelogram into a more ftrait one ; and oppofes to it that
common phyfical Axiom,  Ommne quod movetur,
movetur ab alio.” And, in the fourth SeQtion, aflents
to Dr. Croune, with Mayow, Willis, and Borells,
that Motion muft be caufed by a Fermentation raifed
in the Mufcle 5 believing alfo with the latter, that the
Nerves are a Congeries of Tubes fill'd with a fpungy
Subftance, which are always full of a very fpirituous
Juice, fupplied by the Brain, of fuch a Nature, as

(when

Fibre, ferve only to keep them in their natural Situation; but that
they divide them thus into Bladders at equal Internodes, we muft
deny ; inafmuch as we have been o happy as to feparate diftinét
mulcular Fibres, and demonftrate them before tfic learned Royal
Society, and to many Anatomifts fince thefe Lectures were read. For
their proper Defcription, fee Lec. 2. S¢&. 3, 4, . Tar. 1. Fiz. 1. &re,
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(when mix'd with the Blood) to be capable of raifing
a Fermentation : This is the Animal Spirit. So that,
when the Soul performs an A& of Volition, there
muft of Neceflity happen a certain local Agitation of
animal Spirits in the Brain, from the great Union
between the Soul and Body ; whereby the Beginning
of fome Nerve receives an Impulfe, which is conti-
nned to the Juices thro’ its whole Length: And fo,
from an Irritation at the Beginning of the Nerve, the
laft Drop of the nervous Juice is, by a gentle Vibra-
tion, thrown out at the other Extremity, and aifo
from the little Mouths of every other Nerve difperfed
through the whole Mufcle in the fame manner, ac-
cotding to the Power of the Will. And as a Spunge
filld with Liquor fuffers not a Drop to fall out, fo,
fays our Author, aitho’ thofe little Mouths of the
Nerves (in the Mufcle) are always opens yet the
Drops of the nervous Juice never fall from them,
without an ac&ual Impulfe or Concuffion ; becaufe
the fpungy Subftance of the Nerves ferves them in-
ftead of Valves *.

XXX VIL

When therefore, {ays he in his fifz/ Seftion, by
the Command of the Will, or from Nature’s Cuftom
{in involuntary Motion), innumerable Drops are
thrownfout together from the Orifices of the Nerves,
thro’ the intire Bulk of the Mufcle, which is always
thoroughly moiftened with Blood 5 then thefe fpiritu-

ous

* This is alfo taken from Ba;l[i, where he fpeaks of a Nerve.
2
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ous Particles ot Drops, by firiking their fharp Spicule
into the more fine Particles of the Blood, break them,
and give the confined condenfed Air Room to ¢x-
pand itfelf, and caufe the fubfequent Ebualiition and.

Inflation. of the Mufcle.
XXXVIIL

But, becaufé an ObjeQion might lic againft this
Syftem, as, How it comes to pafs, that the Mufcle
fhould fo fuddenly grow f{lender, and rcaflume its
former State; fince, according to our Author’s Do-
&rine of Fermentation, it fhould feem, thart, after
the firft Ebullition, the Mufele ought to.remain con-
ftantly {well’'d: he proceeds to remove that Obflacle
in his fxth Sc&ion, by having recourfe to the fol-
lowing Hypothefis: Let us fuppofe, fays he, befides
the thick Air we breathe, another morc fubtile Air;
which, however clflic, can by no means be per-
ceived, as Being capable of penetrating freely. all the
Pores of the Body. He thinks this Suppofition- net
at all abfurd, as believing that there is other Matter
of different Degrees of Subtility, between this groffer:
Air of the Atmofphere and the Materia [ibtilis; et
there thould be a Clafm.in any Parr of Nature ; and
thinks it muft be claftic, from the fame Caufe that
that of the Atmofphere is; to wit, from: the con-
tinual Motion of the ethereal Matter, which aiways
endeavours to drive the lefs agitated and.grofs Parti-
cles from each other, and thereby obtain for itfclf a:

free Paflage.

XXXIX.
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XXXIX.

This being pre-fuppofed, fays he, the Particles of
the fpirituous Juice of the Nerves are (o very {ubtile,
delicate, and tender, that theis Spioule, which at the
moft gentle Touch are blunted, are only capable
of opcning the moft minute Pores of the- Particles
of the Blood, from which immediately that more
fubtile elattic Aura, that was condenfed before,
ruthes forth, and expands itfelf, thereby {welling the
Whole at once; but, becaufe of the exceeding Mi-
nutencfs of its Particles, it frecly breaks out thro’ the
open Pores of the Mufcle, and flies off into the am=
bient Air. Hence the Mufcle muft of Neceflity grow
lax in- a Moment after its Intumefcence; unlefs new
Drops of the nervous Juice continually fall into ir,
creating a Succeflion of Fermentations, and fo keep
it in a conftant State of Inflation *.

XL.

This is the Sum of the Opinion: of that great Ge-
nius the famous Bernouilli, touching the Manner in
which mufcular Motion is performed : The next is
that of onc as eminent, the learned Kez//, but whofe
Scntiments of the Matter agree well with thofz be-
fore him. He defines a Mufcle to be *“ a Bundle of
¢« parallcl Plates of flefhy Fibres, which arc com-
¢« pofed of other fmaller Fibres, and cach fma'ler

« Fibre

* We fhall find the following Author fays no more than Bernous
illi;_ explaining it only a.different Way..
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<« Fibte to be a String of Bladders or Veficles, into
« which, he {uppofes, the Nerves, Veins, and Artc-
¢ ries to opem.
Keill, ¢ That the Contraltion, or Swelling of
- ¢¢ the Mufcles, is performed by the Blood
¢ and Animal Spirits diftending thefe Vcficles ;”
but endeavours to prove, by many ingenious Argu-
ments, that ncither the Spirits alone, nor the Quan-
tity of both together, diftend the Veficles; but that
both mixing and rarefying * together, caufc them to
fwell: For, ¢¢ That the Globules of Blood continu-
‘ nually circulating through thefe Veficles of the
< Fibres, which are, probably, capable of containing
« only one Globule at a time, in which Globule (he
“ {uppofes a Globule of Air) meet with the Animal
« Spirits which drop from the Nerves: That the
<« Spirits furrounding the Globule of Blood muft at-
< tra& the Particles of it, of which they are com-
< pofed, more firongly than the others of the Glo-
¢ bule of Bloods and, confequently, their Njfus
< to one another ceafing, the condens’d Globule of
« Air will expand itfelf with a very confiderable
¢« Force; whereby each Veficle of the Fibre will be
< diftended,

* What the foregoing Authors call Fermentation, Effervefcence,
&c. this Author calls Rarefaction. Bernouilli endeavours to explain
it by the Spicule of the nervous Juice ftriking againft the finer Par-
ticles of the Blood; and this Author, by the Attraction and Nifus
between the Animal Spirits and the ﬁrop of Blood when they meer
in the Veficle: So that, in the Whole, they may be confiderd to
{peak the fame thing (and even not to differ much from their Pre-
deceflors) 5 for it is no great Matter whether the Globule of Air is
freed from its Confinement, by Spicale opening the Pores of the
Blood, or by the Attraction of Particles to each other.
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diftended, and, confequently the Fibre fhorten'd,
« or the whole Mufcle will be contratted.

<« But, when the Particles of the Globule of Blood
“ arc mixed with the nervous Fluid, they will both
« together inclofe the Globule of Air again, and com-
¢« prefs it into as fmall a Space as it was in before :
« And thus the Contra&ion of a Mufcle muft imme-
« diately ceafe, unlefs freth Blood and Spirits, fuc-
« ceeding one another, continue the Swelling of the
“ Veficles *.”

o
-~

XLI.

This Syftem, however ingenious, as it admits of
fo many bare Suppofitions, upon which thefe Au-
thors found their Arguments, it will be difficult to
think it the true Explanation of mufcular Motion :
But admitting every Suppofition to be true, yet the
Time that this kind of Nifus, Artraltion, Rare-
fattion, Fermentation, &c. muft neceflarily take up
in the Performance, can no way be accountable for
the quick Motions performed by the Mufcles of the

Organs

* The only Difference that feems to be between this and the fore-
going Author is, that the Aura, after being let loofe, and fwelling
the Mufcle, flies off into the open Air, according to Bernosilli, and
the Mufcle ceafes to {well: Whereas our prefent Author fays, his
Globule of Air is again condenfed into as fmall a Space as before,
and the Swelling and Contrattion of the Mufcle ceafes: However,
their Conclufion is the fame for the Continuance of the Motion or
Swelling ; this Author requiring freth Blcod and Spirits fucceeding
one another ; and the foregoing Author the fame, in thele Words : ---
Mufealus iterum detumefcat, #nifi jugiter nove inflillentur Guttule
Succi nerwofi, qua novam & novam pariendo Ebullitionem, Mufculwn:
in continua Inflatione confervent.

5
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Organs of Speech, the Twinkling of Eye-lids, or any
others that are done as quick as thought, no more
than it can be reconciled to the Nature of involun-
tary Motion, in thofe;Mufcles that are not {ubject to
the Impulfe of the Will.

XLIL

His Explanation of Rarefattion, admitting we cx-
peéted no Ufe of it in mufcular Motion, {eems to
be very particular toos for we can fcarce have any
other Caufein View for RarefaGtion or Condenfation,
than Hear or Cold 5 which arc fufficient of them-
felves to prodace thofe Effects in the moft bomoge-
neous Fluid, without the Admixtion of any other.
Whether Rarefaltion can be effe@ted by any other
Caufc in the Body, will be hard to determine, if we
do not fuppofe thofe Spirits to be an acrimonious
Fluid, capable of caufing a Commotion with the Glo-
bules of Blood in the Veficles, which would amount
to a Fermentation s but our Author fays all is done
without Fermentation, by this methodical Nifus,
and Attra&tion of the Particles of the Spirits to each
other.

XLIIL

RQeing. 1 muft here infert another very remarkable
Notion propagated by Quincy, from a Hint

of Bellini, as it app?ars in hi:(’l Explanation of the
eighth Aphorifm of Saniforius’s fecond Seltion,
where he owns his being led by * Bel/inz, in his
Notions

* Opufeula de Villo contragili,
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Notions of the Structure and Powet of a diftradile
Fibre. He fuppofes the Parts of a diftrattile Fibre to
be made up of cerrain Machinule, like Syringes and
their Embolus’s, and their Motion to be analogous
to that of the Inftrument mention’d. ¢ The Obfer-
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vations and Expcriments ({ays he) which have been
made of late, but more particularly by Mr. Boyle,
about the Spring of the Air, have explained to us
the Contrivances and Properties of a §yringe; and
the Reafons upon which that Phznomenon of the
Difficulty of drawing back the Embolus, when the
Pipe is ftopped, depends s and the Neceflity of any
Liquor’s following it, wherein the Pipe is im-
merfed: The Reafon of which being well confi-
dered, it will be found, that all which is neceflary
for this Contrivance is, that the Embolus be (o
exaltly adapted to the inner Surface of the Barrel,
as to prevent any Air pafling between them when
it is drawn up; and that it matters not what Figure
the Barrel is of, fo that the Embolus is well fitted to
it. It cafily therefore might be contrived to make
a Cafc of Syringes, wherein every Barrel may
alfo ferve as an Embolus to its Exterior, which
immediately includes it. And, with this View, it
is not at all difficult to imagine a continued Series
of Particles fo put together, that the inner may
be moved and drawn upon one another, without
{uffering the Air immediately to enter into the In-
terftices made by their Diftration: Whereupon,
as foon as that Force which drew them is removed,
they will, for the very fame Reafon as the Ewmbo-
lus of a Syringe, rufh up again into their former
Conta@s,” This is his Notion of the Arrange-

F ment
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ment of the Particles compofing the main Subftance
of an animal Fibre, and of its Conftru&ion.

Now it is no difficult Matter to overturn this
Syftem, fince there are two principal Obje&tions to
be made to it, which prevent the Trouble of any fur-
ther Confideration. The firft is, That this ablolutely
is not the Stru&ure of a mufcular Fibre, as we fhall
make it appear in the following Letture: And, fe-
condly, There is a great Abfurdity in the Compari-
fon he makes between the A&tion of a Syringe and
its Embolus, and that of a flexile fibrous Thread:
For, as it is neceflary, in the A&ion of that Inftru-
ment, that its Sides fhould be inflexible, hard, and
able to bear the exceflive Force of Su&tion in the
Retracion of the Embolus, and the Force of the Ait
in its Repulfion, with how little Propriety can this
minute fupple Fibre of a Mufcle be faid to be capa-
ble of a like Action, or fuch a Wedge-like Con-
firuction as this Author thinks applicable to it.

When, in mechanical Reafoning, we find it necef-
fary to illuftrate an Opinion by a Comparifon, there
ought to be a true Similarity of Struéture in the Ob-
je&ts whofe A&tions are to be compared 5 otherwife it
would be altogether as prudent to liken a human
Blood-veficl to a Blunderbufs.

XLIV.

Moare.  The ingenious Profeffor * Monro, of Edin-
burgh, fuppofes the nervous Fluid to be

¢ an extreme fluid faponacecous Water, flowing in a
« con-

# Anatomy of human Bones and Nerves, p. 29. of the latter.
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conftant, equal, fow Stream, from the Encepha-
lon and Medulla [pinalis, in cach of the proper
nervous Fibres, &re. That it is fit for nourifhing
and reftoring the Particles that are conftantly carried
away from the Solids by the Vis Vite, Circulation
of the Liquors, and neceflary A&tions of Life ; and
that the conftant Flow of the Liquor of the Nerves

¢ into the Cavities of the mufcular Fzbr:lle occafions

the natural Contraétion of Mufcles, by the conftant
Nifus it makes to increafe the tranfver(e Diameter,
and to fhorten the longitudinal Diameter of each
Fibre ;and that it is only to allow the Mind a Power
of pouring a greater Quantity of this Fluid, with
greater Velocity, into what mufcular Fibres it
pleafes, to account for the voluntary ftrong Action
of Mufcles.”

XLV.
To this Opinion we will here fubjoin  Rebinfer,

that of Dr. Bryan Robinfin * ; who, after

taking much Pains to prove, that a Hair or Fibre de-
creafes in Breadth as it increafes in Length, and vice
verfa, concludes that, ¢ if a vibrating Motion be
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raifed in the ¢_Zther contained in the Fibres of
Mufcles, the Diameters of all the Fibres will be
increafed, and their Lengths leflen’d by that Mo-
tion : All therefore that is neceflary to give Ani-
mals a Power of moving their own Bodies, is to
give them a Power of raifing a vibrating Motion
in the ¢ Zrher contained within the Fibres of the

¢ Mufcles.

% Differtation on the ZEther of Sir ljaac Newten,
F 2
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« Mufcles. And this Power they have by the Me-
« diation of the Ncrves, which are folid uniform
¢ Threads, arifing from that Part of the Brain to
“ which the Soul is prefent, and terminating in

the Mufcles: For, a vibrating Motion, rais'd, by
« the Power of. the Will, in the c_Z£ther contain’d
“ in that End of a Nerve which terminates in the
“ Senforsum, or Place in the Brain to which the Soul
“ is prefent, will, in an Inftant, be propagated to
« the Mufcles fupply’d by that Nerve, and raife a like
¢« vibrating Motion in all its Fibres, from the very
“ great Communication there is between the Nerves
« and the flefhy Fibres of the Mufcles.”

XLVL

At to what Profeffor Monro fays of the compo-
nent Parts of the nervous Fluid, it would be fit for
the Purpofes he afligns, by a good. Analogy drawn
from Plants, viz. to nourith and fupply waftted Par-
ticles, as well as to propagate mufcular Motion; pro-
vided it was of a Conlfiftence fubtile enough to pafs
thro’ thofe extremely minute Tubes, and that the
Mafs of Blood was not the only Pabulum defign’d
by the Creator for affording Nutrition. There is
great Need, in whatever Fluid the Nerves contain,
of a Capacity of afting with the greateft Celerity
imaginable; and one would think a Mixture of a
faline and oleaginous Matrer not the moft fit for fuch
aljve Performances as the Will fometimes deter-
mines, and fome of which are as {wift as mere Ex-
plofions. However this be, our ingenious Author

1 has

113
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has not fo much made it his Bufinefs to account for.
the Manner in which this Fluid caufes the mufcular
Fibres to increafe and {well, in order to the Con-
trattion of the Mufcle, as to give the true Defcri-
ption and Situation of the ncrvous Syftem; than
whom nonc has done it better.

XLVIL

And as to the Opinion of Dr. Robinfon concern-
ing the c_Ztker, it can hardly give Satisfa&tion : For
fuppofing this ¢_Zther to be the Caufe of mufcular
Motion, there muft be a Modns Aionis to produce
the neceflary Effe&t; for it is not enough to fay a
vibrating Motion caufes the Mufcle to contrad, with-
out making fome Attempt to fhew in what Manner
it does fo. We can underftand as much, by faying
at once, The animal Spirits caufe the Mufcle to
move ; which was faid many Years ago.

But, from a very natural and obvious Argument,
onc may venture to doubt, whether the ¢ _Zzher
can have any Share in mufcular Motion ; for there
can be no Motion, whatcver, mechanically performed
in One Body, without firft receiving a certain Pro-
pulfion from fomething elfc; and the Body making
that Propulfion ought to be endow’d with Qualitics
neceflary for fuch a Refiftance, proportioned to the
Body acted upon: Now, if the' ¢_Zther (as Philo-
fophers have dcfin’d it) be a fubtile Matter pervading
all {ubftantial Bodies, of whatfocver Solidity, without
Lett or Hindrance, it cannot be faid to caufe

: mufcular
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maufcular * Motion, fince it can meet nothing to
oppofe its Paflage; and, confequently, can make no
Refiftance.
XLVIIL

* Whatever Neceffity there is for the Exiftence of the Ezber
in the Oeconomy of the World, we can hardly fuppofe it either
the Caufe or Inftrument of mulcuiar Motion ; for the Soul; or Mind,
feems to be the very Caufe of voluntary Motion: And as to its being
inftrumental, it will be extremely difficult to reconcile the Qualities
of the Erher to thofe of the Parts'we fhall, in our next Lecture, en-
deavour to prove are the Inftruments of that Motion.

The exceflive Diftance between the Subtility of this Element, and
the Groflnefs of the #ervous and mufecular Syftem, upon which they
are, by this Author, fuppofed to a&t, will admit of no Proportion :
W herefore, to fuppofe the Nerves can be imprefled by the Erber,
we muft pre-fuppofe Millions of Gradations of groffer Particles from
the extreme Finenefs and Subtility of this, down to the vifible Grofi-
nefs and Solidity of the Organs to be moved, in order, as it were,
to hand down the Impulle from the extreme {ubtile to thofe extreme
grofs Particles: All which raifes in me fo complex an Idea of that
Impulfe, that I cannot find it compatible with the great Quicknefs
of both the Refolution and Impulfe we daily fee in the Performance
of animal Motions.

There is another Argument, which feems very powerful againft the
Ather’s being inftrumental in mufcular Motion, drawn from fome
Confiderations on the Fire produced in the elefrical Experiments,
now verify’d by Mr. IWazfon, a worthy Member of the Royal Society,
provided this elecfrical Fire be analogous to the Zther; which is,
That it is certain, this Fire pervades animal or other Bodies, from
my own Experience 5 as I was one of feveral Peifons thro’ whom
it paffed, without having any fenfible Effet on me, in its Paflage to
the Point where it was colle¢ted into a Body: And alfo, becaufe
filver Lamine were moved by the excited Tube, even thro” the Sides
of a ftrong Flint-glafs Veflel well {toppd.

It feems, indeed, a very great Care in the All-wife Author of Na-
ture, that this elecfrical Fire thould not find Refiftance in animal
Bodies; becaufe, we fee, when all that paffed from the excited
T'ube, through feveral Perfons, was colle¢ted in one Column at the
End of a Gentleman’s Finger, it fired rectify’d Spirits of Wine, and
Oil of Orange-Peels; and, confequently, might produce as direful
Effe@s as the Fire of Lightning, when colle€ted and excited to vio-
lent Motion, and is refifted,
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XLVIIIL.

The laft Opinion I thall trouble you with  Stwars.
is that of my Predeceflor in thele Le&tures,
the late learned Dr. St#art; who (in his Explanation
of the Experiment upon the Frog, to which I rcfer
the Reader) concludes, “ That voluntary mufculat
< Motion is begun by the Impulfe of the Mind or
« Will on the animal Spirits, thro’ the Nerves into
« the Mufcles.” :

He fuppofes (with Ke:l/) the Stru&ture of a mufcu-
lar Fibre to be veficular, with a reticular Plexus of
Blood-veflels invefting each Veficle: His particular
Definition of it is this: « It is a nervous Fibre, pro-
“ duced from its Entrance into the Mufcle, along,
«“ or in the Axis of each carnous Fibre, in the Form
“ of a Chain of diftenfile Veficles, whofe Sides are
« coverd with a Net-wotk of elaftic longitadinal and
« tranfverf{e Blood-veflels, &c.” Here he makes a
Difference between the nervous Fibre in the Form- of
a Chain of Veficles, and the carnous Fibre, along
whofe Axis it is produced ; whereas Dr. Keill fays,
Each Fibre is a String of Veficles. Our Author en-
deavours to explain his Syftem by thefe little longi-
tudinal and tranfverfe Blood-veflels on the Surface of
each of thefe Veficles, which he calls the reticular
Plexus. 1 mauft confefls I do not well comprehend
his Meaning ; however, the Sum of his Accounc is
as follows: ,

“ In the utmoft State of Extenfion (of a Mufcle),
“ the longitudinal capillary Blood-veflels on the Sur-
¢ face of each Veficle in the Fibres muft be extended,
“ and therefore their tranfverfe Diameéters muft be

“ leflened 5
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leffened 5 that is, thefe Veflels thereby become
firaiter, and the Circulation in them therefore
more difficult ; and in this State alfo the tranfverfc
Blood-veffels of each Veficle will be forced into
ferpentine Flexures, which muft render the Paffage
of the Blood thro’ them fill more difficult.

“ If the Mind impels but a little more of the
nervous Fluid than ufual thro’ the flender Tubes of
the Nerves into thefc extended Veficles, they wiil
be uniformly dilated.

« By this Diftenfion of the Veficles, their Axes
being fhorten’d, and their Diameters lengthened,
the longitudinal capillary Vefiels in their Surface
muft be fhorten’d, and thereby their Diameters en-
larged, and the ferpentine Flexures of the tranf-
verfe Veflels will be extended; which, in both Kinds,
will leflen the. Refiftance they gave to the Tranfr
of the Blood 5 which, by the Diaflole and Syftole

of the Arteries, is continually urged on to its Pafi-

age thro’ them; and, being thus facilitated, every
Globule of Blood .in its Progrefs, by endeavouring

to fly off by the Tangents of thefe Veflels and Ve-

ficles, tends to expand them more, and -thereby
opens the Way for the further and cafier Influx of
the nervous Fluid, to which the Blood veflels con-
tribute, as fo many claftic Levers alted upon by

_the Blood in its Progrefs. Thus, by the Afliftance

of thefe three Powers, the nervous Fluid, Blood,
and Blood-veflels, the Progrefs from Extenfion to
Dijaftole of the Veficles is made, by which the
Mufcle becomes tumid and enlarg’d in Bulk, &e.

«_But, if the Mind defifts. fending this Recruit, or

fufpends it, ‘then. thefe circular arched claftic \;ef—
« fels,
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« fels, now turgid with elaftic Blood, whofe Ares's
“ have been thus forcibly enlarg’d, endeavour to con-
¢« tra&t themfelves every Way towards the Centres of
« their Area’s, which are the Centres of the Vefi-
“ cles; and the Mind giving no Refiftance, this Nifis
¢ takes Place, to the complete Contrattion of each
« Fxbrc, by which means the Limb affix’d is brought
¢ into complete Flexion, or Extenfion, accordmg as
« this or the other Antagonift has been acted upon.

< In this State the whole Mufcle becomes fhorter
« and lefs in all its Dimenfions; harder and paler by
« Expulfion of a great Part of its Fluids thro’ the
“ Vcins towards the Hecart, and thro’ the Extremi-
“ ties of the Nerves into thc Tendon and Peri-
« ofteum.”

Here he fuppofes the Spitits to fly off to the Ten-
dons and Periofteum.

XLIX.

None of all thefe Authors have confiderd the State
of a Mufcle when at Reft; which has contributed not
a lirtle to aflit my Explanation of mufcular Motion.
Our Author has nothing in his View, but the bare
Progge(s of the Motion from the utmoft Extenfion to
the utmoft Contra&ion of a Mufcle ; and, in the Ex-
planation, the whele Progrefs feems intricate and te-
dious. Again hc fuppofes thofe longitudinal and tranf-
ver{c Blood-veflcls to be on the Surface of the Vefi-
cles, which do not appcar by any Afliftance of the
Microfcope we can apply.

G I.
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He begins this Explanation with the utmoft Exten-
fion of a Mnfcle; and endcavours to prove, that, in
its Progrefs to Contraction, the whole Mufcle muft
grow larger in Bulk every Way, by fhortcning the
Axes, and lengthening the Diameters of the Veficles.
This he calls their Diaffole, which happens from the
Mind’s impelling more than ordinary of the ncrvous
Fluid 5 but fays, That, when the Will ceafcs that Re-
cruit, the complete Contraction follows by the Nifis
of the circular Blood veflels towatrds the Centre of
their Veficles,

LL

Now one would be apt to conclude, from this
Way of Reafoning, that the Veficles ought to lengthen
again by the Reftrition of the circular Blood- vefiels ;
for, as their Diameters were lengthened by the Con-
tta&tion of the longitudinal ones, {o, by the Contra-
&ion of their tranfverfe or circular Fibres, the Length
of the Veficle ought t6 be increas’d again ; and, con-
fequently, the Mufcle ought to return to its State of
Exrtenfion.

LII.

Here is one fhort Particular more, that {feems un-
intelligible, with which we fhall clofe this Introdu-
&ion: He applies his Experiment on the Frog, to
prove; that the complete Contrattion of the Mufcle
is excited from the Impulfe of the animal Spirits
into it; whereas here he fays, ¢ If the Mind ceafes
« her Impulfe, the Nijfus of the circular Fibres of

s «“ the
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¢« the Veficles takes Place, to the compicte Contra-
« @ion of the Mufcle.” I f{ubmit the Confideration
of thefe different obfcure Accounts to Underftand-
ings more penetrating than mine; and fhall take an
Opportunity of humbly offering, before this learned
Soczety, in another Reading, my own Attcnipt to-
wards an Explanation of mufcular Motion, purfuant
to their Command laid on mc for that Purpofc.

Tre End of the Firft Le&ture,

G2 LECTURE

"3
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LECTURE IL

Containing the Author’s Scheme of MUSCU-
LAR MOTION.

SECT. L

174374 trodultion to this, I enumerated

the chief of the Opinions that have
been exhibited concerning mufcular Motion, with
fome fhort Remarks, which I hope will prove fuf-
ficient to fhew they could not give the neceflary Sa-
tisfation : And indeed I am far from imagining, that
I have brought the Subje&t to a Ne plus, or that
what I fhall advance will prove unexceptionable to
every one; therefore if I have been fo fortunate as
to have hit off but one Step, by which any new Light
may arife in this obfcure Subjedt, it is all I can ex-
pe&t : In the Profecution of which I fhall avoid all
Suppofitions, as much as poflible, that cannot be
drawn from fomething experimental ; and fhall pro-
ceed in the moft clear Manner I am capable of, in
order to entertain you.

Read in February,IN my firlt Le&ture, which is an In-

I
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I

There is not the leat Motion performed in any
Part of an animal Body, which does not depend on
a mufcular Struture for its Progrefs, whether in the
Fluids or Solids, voluntary or involuntary ; and there-
fore whatfoever Explanation of mufcular Motion is
not reconcileable to, and accountable for, every Mo-
tion performed in any Part, cannot be the true Ex-
planation.

111
Of a muftular Fibre.

The moft minute muflcular Fibre *, that I was
able to f{eparate, feems to be tubular, but unequal ;
that is, having fome Parts of it more protuberant
than others, fo as to refemble as many Sailors Ham-
mocks one after another, and much in the fame
Proportion in general : We fhall call thefe Bellies or
Hammocks, Cells, for the better Explanation of the
Subjet. Now tho’ it is a received Opinion, that
Fibres are divifible 7z infinitum, that is, that each Fi-
bre is compofed of others, and thofe again of others,
and fo on; yet this mufcular Fibre, as it is a Tube,

and

* A mufcular Fibre of 2 middle Size isabout equal to the Hair of
a Child’s Head newly born, at the Strictures or fmalleft Parts ; the
Cells being thicker according to the Proportion at Tan.l. Fig. 1,
2,3,@¢. Yet fomeare larger, and fome fmaller ; the Cells however are
not to be difcerned with 2 Glafs of a lefs maguifying Power than
the Fifth of a double refle&ing Microfcope.
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and ferves to petform an Office peculiar to itfelf, it
cannot be divided, without deftroying its neceflary
Form; as a Trumpet, or any other hollow Veflel,
cannot be divided or cut into other Trumpets, &vc.
(let its Size be what it wiil) and is therefore, pro-
petly, an wultimate Tube or Trumpet, as this tubular
Fibre is an ultimate mufcular Fiore s and this is the
Cafe with the nervous Tubnli. Indeed the Parietes
of every muiftular and mervous Fibre may be com-
pofed of Fibres divifible, for what I know, 7z /nf-
nitum.
Iv.

Thele Cells are not regularly alike, fome appear-
ing three times longer than others, nor at the fame
Diftances from each other; nor do the Fibres them-
felves feem all of a Size, (Fiz. L. 1, 2, 3, &¢.) and
confequently ecach Fibre contiins fome more, fome
lefs of thefe Cells.

V.

The Cells communicate with each other by a Paffage
through the whole Length of the mufcular Fibre, till
both Extremities terminatein a Tendon or otherwi(e 5
which appear’d upon many Experiments both while
the Mufcle was moift, and after drying a little, hav-
ing feparated them in both Cafes; but after being
boiled or roafted, every Fibre, I examined, fcemed
to have loft its Cells, and becomg uniform; whence
one would be apt to think the Celis had burft by rhe
Rarefa&tion of the znflating Matter * they contain’d,

aad

* Se&t. X. a little further.
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and their Sides become uniform with the Patts that
were, before, more flender.

VI.

And as thefe Cells communicate one with another,
it may be reafonable to fuppofe, that there is no Ne-
ccflity for any more than one nervous Tube to cach
mufcular Fibre 5 fo that the Number of nervous Fibres
in that Bundle that goesto a Mufcle need only to be
equal to the Number of mufcular Fibresthatcompofe it.
From this Struure it is eafy to conceive, how the
mufcular Cells are capable of being fhorten’d, by
their being inflated * and increafed in Diameter:
And it is to be further obferved, that the Bellies or
Cells of ncighbouring Fibres do not lie regularly by the
Sides of each other, but promifcuoufly ; that is, the
Cells of fome lie clofe to the flender Parts of others,
and fometimes two f{lender Parts lie together, and
fometimes two Cells.

VII.

Of a mervous Fibre.

The {malleft nervous Fibre I was able to feparate
feems to be a Tube; therefore a Nerve may be de-
fin'd a Bundle of uniform Tubes, whofe Sides are

parallel

* The Authors, mention’d in my firft Lecture, make ufe of the
Word Inflatio, and its Verb, to fignify a Repletion of the Fibres,
or their fuppofed Bladders, Rhombus’s, &c. with Blood znd Spirits,
fermented together. On the contrary, I apply it to fignify a Blow-
ing up of the mufcular Cells with an elaltic A»ra only, denying that
any Blood or Spirits can get into them. See Se&. X. and XVIIL
following,
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paraltel to, and in Conta&t with cach other, begin:
ning in the Encephalon and fpinal Marrow, and tee-
minating in Mufcles, Membranes, Cutis, &c. for
the Propagation of Motion and Senfation *.

VIIL

But becaufe they have not been thought tubular
by fome ingenious Men, it will be neceflary to give
fomc Reafons for our thinking them fo. If they
are not Tubes, but folid Strings, there is no Way of
accounting for the Beginning of mufcular Motion,
but by their Vibration: Now nothing can be faid
to vibrate that is not elaftic, and firt in a State of
Tenfion ; but, from known Experiments, therc is
no Elafticity in the Nerves; nor can any Anatomift
fay he ever found a Nerve in a State of Tenfion.

IX.

The GrREAT CrEATOR fecems to have wifely
avoided any Tenfion in a Nerve, for feveral proba-

ble

* Altho’ I think it not the Bufinefs of this Le&ture to touch upon
- Senfation, yet I am induced in this Piace to make the following
Reflection : If the Sow/ dwells, or exifts in every individual folid
Part of the Body (which I am inclined to believe, rather then con-
fine her to any one particular Place), fure fhe may inftantly be ap-
prifed of every Comzadt producing the different Senfations, that can
happen, wherefcever there is a mervous Expanfion; without our
being under a Neceffity (by placing her only in the Brain) of
bringing to _her Affiftance an Undulation ot animal Spirits to and
from the Brain; a Vibration of the Nerves; or, with fome Au-
thors, contrary Motions of thofe animal Spirits in the fame Tube,
ferving to Motion and Senfation ; all which are produtive of many
Abfurdities, which we have not Room here to enumerate.
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ble Reafons: 1. The Origins of the Nerves in the
Encephalon and {pinal Marrow are a mere Pulp, very
foft and tender, before they umite to form the Nerve,
and very loofe in their Contexture; fo that a Velli-
cation in any one, producéd by Tenfion, would pull
it out by the Roots, and would difordet the Parts
of its Infertion too : 2. Suppofing the Places of the
Origin and Infertion of a Nerve to be firmly fixed,
and in no Danger from Vellication, there could fill
be no Tenfion in the Nerve, becaufe no Nerve could
be brought into right Lines; the very Struure of
the Parts, through which they pafs, would hinder it
for the Coutrfe of the nervous Trunks of the Limbs, .
being along the Interftices of Mufcles, o¢. if a Teafion
was produced in them, the Sides of the Mufkcles, by
which they run, would be preternaturally prefled,
and become fo many Angles or Centres of that Vel-
lication, to the great Detriment of their feveral
Fun&ions: 3. If a Vellication was produced in the
intercoffal Nerve ot Par vagum, which communi.
cate with feveral of the principal Nerves in the Body,
would there not be great Confufion brought about,
in all the Parts to which fuch communicating Nerves
lead 5 and would not their proper A&tions be much
impeded ?

From thefe and fuch-like Reafonings, we muft
conclude the nervous Fibres to be Tubes, capable
of tranf{mitting fomething to the Parts into which
they are inferted, from the Brain and fpinal Mag-
row.

H X,
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X.

Thefe nervous Tubes contain a Fluid *, whofe
Nature and Property is not fo much to nourith as to
inflate ;

* This Opinion leads me to the following Queries:

1. Is it not well known, that confined Air is capable, by a proper
Impulfe, of performing more violent and fwift Motions, than any
Succus or Lignor that can be conceiv’d ?

2. Are not animal Spirits a Quid occultum ? :

3. Is not the Blood the fole Mafs from which every Liquor of
the Body is fecreted ? If fo, may we not as rationally fuppofe, that
any exalted or refined Liquors, for whatloever Purpofes defign’d,
may be fent off through exquifitely minute Canals, to anfwer their
feveral Ends, immediately from the Maf5, as to imagine fuch are only
fecreted in the Brain? For, by the Affiftance of the {olar Microfcope,
fuch exquifitely minute Canals, as could not be difcerned even by
the double Microfcope in a full View of the Circulation in the
Mefentery of a Frog, appear’d to be fil’d with a clear Liquor pafling
rapidly from the Veflels wherein I faw the Blood circulate, and
which feemed ro me fome Hundreds of times {maller than thofe Vef-
fls from vhizh they fprung.  °

4. Is not the Blood full of Air, and is it not daily fupply’d by
Infpiration in the Lungs? If fo, why may we not as well {uppofe,
that the Blood carries to the Brain, and there depofites, a fufficient
Quantity of an Aura to fapply the Nerves and mufcular Cells, in
crder to their Motion, 23 we {hall explain it by-and-by, as that ani-
mal Spirics are fecreted there ? #ny Liguor, as we have faid before,
being lefs likely to ferve to fwift Motions than Air.

Now tiil the Negative to thele Queriss can be proved, 1 cannot
belo thinking, that nothing bur this inflasing Aura can enter into

[ foX

the Cavities of the mufcn’ar Cedls 5 and confequently mult confider
the Brain as deftined oniy for wealuring up this inflating Aura, and

~
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nervous Fibres as Pipes to convey it to the mufcular Fibres, into
viole Cells they alone can cpen that no Nuwition can proceed
ny other Way than immediacsly from the Bleod-velitls to the Paris
: refore in may, with e Probvability,
jpizal Marrow, Nerves, and
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inflate 5 and confequently whenever the Netves are
imprefs'd by the Soul, there is an immediate Infla-
tion of all the Cells, in the Fibres of that Mufcle
which is to perform a voluntary Motion,

XI

And thefe mufcular Cells, together with the ner-
vous Tube that opens into each mufcular Fibre, are
conftantly full of this snflating Matter to a cermain
Degtee; that is, fill'd to a Mediuwms between their
utmoft Compreflion or Emptinefs, and their utmoft
Capacity of Repletion. By this means, the mufcular
Fibres, when at Reft, are in a Medsum between Dif-
tenfion and Contration; but are diftenfible to near
a Third longer, and contractible to near a Third
fhorter, than when in a State of Reft ;5 the former,
by the Retraétion of Part of the inflating Matter
back into the Nerves ; and the latter, by its Impul-
Jion or Inflation into the Ce//s from the Nerves.

XIL

There is no Neceflity for imagining, with fome
Authors, that the Soul makes her Impulfe in the Head
rather than any other Part, in order to impel from
thence the inflating Matter of the Nerves. to.this or
that Mufcle: Becaufe, by fuppofing the Nerves al-
ways thus full, the fmalleft Impulfe on the Part of a
Nerve leading to this or that Mufcle will be fufficient
to perform what is neceflary 5 whereas, if we confine
the Power of the Will to the Brain, may there not
be Danger of Irregularities like Explofions, from
thence into the different Divifions of a Nerve, and

H 2 fo
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{fo of caufing confufed Motions in feveral Parts at a
time, like an Epilepfy? Or if an Impulfe be made on
the Trunk of a Nerve, the Divifions ought ail to
be fubje&t to the Effet of that Impulfe, It wil! there-
forc be better for our Purpofc to think the Mind
makes her Impulfe where the pleafes, and ciufes
that Part of a Nerve only that leads to the particular

Mufcle to be moved.

XIIL.

This {cems to be corroborated greatly by the Mo-
tions we fee in Infelts after being cut to Pieces, as
Worms, Flies, ¢ ¢. and in more perfe: Animals, as
Poultry, Frogs, ¢»¢. which move, and thew Signs of
Pain, a confiderable time after their Heads are cut
off 5 which could not happen, if the Impulfe was
only made in the Brain. We can carry this Argu-
ment yet further, even to human Nature, if what
Diemerbroeck* relates be true: He fays he faw a
- Man exccuted at Leyden, who, after his Head was

firuck off, rofe upon his Feet, and ftood for a little
Time. And Dr. Stuart’s Experiment upon the
Frog (which is, after the Head is cut off, and the
Limbs hanging loofe, to comprefs the {pinal Marrow
with the End of a Probe made flat, whercby the
Limbs are immediately contracted, and with fome
Violence) fhews, that if the Impulfe was made in
the Brain, the Motion would be confufed and gene-
ral; fince all the Jower Parts were moved by the

fingle

* Auat. corp. bum. lib. viil. cap. i. 42 werv.]
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fingle Impulfe upon the fpinal Marrow of the
Frog.

XIv.

Another Recafon for fuppofing the Soul capable
of chufing any Part upor: which her Impulfe may be
made, is, that if it was made in ‘the Drain alone,
there might be fome Impediment or Interruption to
her Intention, produced in the Ganglions of the
Nerves; which, fome Authors think, do the Office
of fo many Brains, but which, more probably, ferve
as fo many Fulcra or Stays to keep the Nerves firm,
and to favour their further Dirc¢tions to the different

Parts of the Body.
XV.
Of Interftitial Air.

The Air-Pump fhews us, that, in all flexible Bo-
dics, fuch as Fleth, fmall Animals, and the like, there
is a fufficient Quantity of Air, lodg'd in the Inter-
ftices betwceen the mufcular Fibres and the Blood-
veflels, &e. torefilt the Preflure of the ambient Air;
which Preflure being taken off in the Air-Pump, this
interftitial Air will expand itfelf, and (well the Flefh,
Animal, &v¢. to an incredible Size. "This may be
confidered as a general c_#quslibrium kept up be-
tween the ambient Air, and that in an animal Body,
for the Safcty and Prefervation of the Animal: And
thefe Air Globules, which we fhall throughout this
Effay call 7uterflitial Air, arc conftantly in a middle
State between their utmolt Contraliion or Condenfa-

5 tion,
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rion, and their utmoft elaftic Expanfion, cxcept
chang’d into cither State by fome adventitious
Caufe.

XVL

Of the Circulation of the Blood in the minute
Ve(fels.

The Blood appears, by the Microfcope, to flow
from Arteries into Veins inmvmediately *, Which is
cafily f{cen in the Webs of Frogs, Tails of Fifhes,
Mytuli, and the like; and, I doubt not, would ap-
pear {c in Mufcles, if they were thin enough to be-
come tranfparent for Viewing with Glafles.  There-
fore the Arteries and Veins may be confidered as
continucd Tubes, terminating in nothing ; but as the
Arteries arife immediately from the Heart, {o they
run to the Extremitics of the Lungs and Body, rami-
fving and decreafing in Diameter, till they become
invifible to the naked Eye, and gradually become
Vecins, which unite into Trunks, increafing in Dia-
metet till they arrive at, and open into, the Heart
again. So that Nutrition and the Secretions are car-
ried on by minute Twigs, from thefc continued cz-
pillary Canals 1 fent off to the Glands, and to the
Parts to be nourifhed.

XVIL

* Without the Intervention of any Veficles, fuch as Mayow fug-
gofied. See Tam 1. Fig. 3.
4 Where the Arteries degenerate into Veins.

3
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XVIL

And it further appears, by microfcopical Obferva-
tions, that thefe capillary Canals run parallel to, and
by the Sides of, the mufcular Fibres in general, or
to Fibres of whatfoever Nature, where thefe ‘capil-
Iary Canals exift, This feems a very wifc Contri~
vance in every Degrce; for if their longitudinal
Direction was crofs the other Fibres, the Circulation
could not be fo fmoothly nor fecurely carried on ;
and therefore would be liable to grcat Impediments,
from a tranfverfc Preflure of the mufcular Fibres up-
on them; whereas, in this parallel Direction, they
are fecured from any Impediment, but what pro-
ceeds from the Preflure of the Sides of the mufcu-
lar Cells upon their Sides, in the Performance of
mufcular Motion : We are here to take netice, that
the mufcular Fibres reccive Twigs from the Arteries
to nourith them, and from the Veins to carry back
the Refidunm into the parallel Canals, as we have
hinted before.

XVIIL

Hence we muft conclude, that no Peffe/, of any
kind whatfoever, opens into the Cavities of the Ce//s
of the mufcular Fibres, but Nerves,

XIX.
Of the Equilibration and Motion of JMifeles.

From what we have premifed, let us endeavour
to thew how mufcular Motion is performed, and
how
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how the feveral Principles juft laid down are appli-
cable to it.

XX.

The Force of the nflating Matter contained in
the Cells, is only equal to the Force of the znzer-
ftitial Air, while the Mufcle is at Reft. This may
be called the peculiat ¢ Zguilibration of a Mufcle in
itfelf ; but, by the Impulfc of the Will on the Nerve,
an additional Inflation is made to the Ceids,and then
their Force becomes fuperior to the interflitial Air
Globules; and again becomes equal when, that Im-
pullc cecafes, and the Mufcle is at Refh  Bur if,
upon the Ccffation of that Impuife in one Mauicle,
there is an Impul(e made on the Antagonift at the
famc time, in order to move it, then the Force of
this znterftitial Air in the ceafing Mulcle, exceeds
that of the inflating Master in the Cells, comprefling
their Sides, whereby they are lengthened beyond
their Tone of Reft; as we fhall morc fully explain
it, when we fpeak of the Aquilibration between
antagoniftic Mufcles.

XXI

From this Inflation, which is perform’d as quick
as Thought, the Cells inftantly increafe in Diameter,
and grow fhorter, comprefs the venal Canals, and
obftru& them. Hence the Blood ftops, and the
Arteries, by Propulfion from the Heart, increafe in

I o their
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their Diameters, while the Veins are fqueezed quite
empty, and the whole Mufcle is fhortened, and its
Acttion performed.

XXII.

The Degree of Contra&tion in a Mufcle is always
as the Force neceflary to perform fuch or fuch an
Adion ; and this is determined by the Degree of the
Inflation of the Cellss that is, if the Force requirced
be but inconfiderable, then the Impulfe of the Mind
will be but inconfiderable, and confequently the Ce//s
will have but an inconfiderable Inflation ; thercfore
the Preflure of the Ce//s on the minute Veins will
be in Proportion: So that of the arterial Blood, tho’
it flows always in the fame Quantity into the Muf-
cle; yet, becaufe the Preflure of the Cells on the
Veins is but {fmall, a proportional Part will go on,
and return by the Veins; and therefore the Reple-
tion of the Mufcle, and its Contraction, can be but
inconfiderable: Whereas, when a violent Motion is
to be performed, then the Degree of Inflatzon of the
Cells will be very great, the Blood totally ftopped in
the Veins, the Arteries increafed in Diameter, and
the Mufcle fhortened even to its ultimate State of
Contraction, if requifite.

XXIIL

While the Circulation is thus hindered in the a&-
ing Mufcle, there can be no Diforder occafioned,
cither in the Occonomy of the Circulation in other
Parts of the Body, nor in the particular Conftitution
of the Mufcle itfelf, The former Cafe is certain from
our daily Experience of Amputations; wherein,

tho’



a

[ 58]
tho’ a Limb be cut off, and the Space in it imme-
diately wanting, and although the fame Quantity of
Blood, fupply’d by Digeftion every Day, is carried
into the Veflels, yet their Diftenfibility is fuch, that
the only Change they can fuffer is further Repletion.
And as to the Mufcle itfelf, if, during a violent
Ad&ion, there fhould happen any Danger of Injury,
it would be perceived immediately by the Mind, and
remedied by ceafing her Impulfc on the Nerve and

Cells, and thereby granting a free Circulation in-
ftantly.

XXIV.

As to the Aquilibration between two antagoniftic
Mufcles, Dr. Stuart, in his LeGures *, thinks, that
« As each Antagonift has its diftinct Netve or Nerves
without Communication, and the antagonift Muf-
¢« cles communicate onc with another by one com-
“ mon Trunk of an Artery, and one common Trunk
of a Vein; they arc like two antagonift Scales 77
«Zquilibrio, over which the Mind has a diftin&
Power, by diftin&t Nerves, for determining the
¢ animal Spirits, and thereby the Blood, to either
¢« Side at Pleafure, without affetting the other : And
“ concludes from thénce +, that if what is taken
from one be added to the other, the Momentum
« of thc Motion will be doubled.”

[{4
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XXV.

* Le& 11V pag. xiiil Se@. g,
1 Sedt, 17, pag. X
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XXV.

Now there does not feem to be Occafion for
taking away any Blood from one Mufcle to be de-
termined to the other; nor has the Dotor explain’d
how it may be brought about by the Mind; nor,
indeed, can I conceive it poflible to hiader the
Motion of the Blood in the arterial Trunk, leading
to one Mufcle, while it is fent to the other s except
we could fuppofe the Mind capable of making a Li-
gature, or other Stri¢ture, on the Ramification lead-
ing to it, leaving the other open at the fame time.
But no Nerve can have fuch'a Power from the Mind
to act upon the main Trunk of an Artery ; and there-
fore the Effet of the Mind’s Impulfe upon the
Nerve can only be produced, as I have faid, on the
moft minute venal Canals ; where they are capable of
being prefs'd by the Bellies or Cells of the mufcular
Fibres that lic by their Sides, and where alone the
mechanic Strutture of the Parts admits of it: Be-
fides, the arterial Pulfation muft of Neceflity go on,
to carry Blood to every Part of the Body, being
propell’d by the fame conflant Force always, in
healthy Bodies. Hence the Convenience of this our
Syftem of mufcular Motion is apparent, fince it is
carried on at the fame time that the Heart and At-
teries do their Ofices without Interruption to either.

XXVIL

Again, if it was abfolutely neceflary to mufcular
Motion, that Blood fhould be taken from an Anta-
gonift, in order to be fent to the a&ing Mulcle to
break the ¢ Fquilibrium, fome Mufcles, that ferve

I2 to
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to involuntary Motion, could not have any Motion
at all, having no Antagonift. Thercfore, in gencral,
Motion muft be caried on more fimply, and in the
Manner explain'd above.

XXVIL

Yct an o Zquilibrium between a Mufcle and its
Antagonift is abfolutely neceffary; but it is only fo
in order to preferve the Equipoize between them,
while both are in a State of Reft. Now there are
two Sorts of ¢ _ZLquilibriums proper to Mufcles, the
one which is peculiar to each Mufcle in itfelf, ex-
plained before, and the other that which is between
two Antagonifts. Let usfeec how the latter is broke,
in order to Motion.

XXVIIIL

We are to confider two Antagonifts exally equi-
librated, before any A&ion is begun in either. The
Mind, now refolving to a&t with one Mufcle, makes
an Impulfc upon the Nerve leading to it.  The Cells
in that Mulcle are inflantly inflated beyond their Tone
of Reft, to thc Degrec ncceffary for the particular
Ad&ion intended : The Blood is ftopp’d, as mentioned
before, in the little wenal parallel Canals; and the
Mufcle is contra&ted beyond its Tone of Reft. And
at the fame Inftant that the Mind impels the iz-
feting Matter into the Cells of the Mufcle in Mo-
tion, fhe remits to determine any to the Antagenift,
which caufes a Ketraétion of it int3 the Nerves: By
this mcans; tae interflitial Air, in this, cxerts its
ciaflic Force, compreflcs the Sides of the Cells,

whercby
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wheteby they are reduced to oblong Forms, and the
whole Mufcle is drawn beyond its Tone of Reft.

XXIX.

It is thus alone the ¢ Zquilibrium is altered be-
tween two Antagonills in an Inftant, withoutr a Ne-
ceflity of taking one Drop of Blood from the one
to add to the other: And it is even {o far from it,
that, during all this A&ion, the Quantity of Blood
in both Mufcles, while one is contratted, and the
other dilated, is necarly equal; for altho’ the Blood
is ftopped in the a&ing Muicle, by the Mechanifm
above explain’d, and the Veins are all comprefled, fo
as to contain none during a violent Contra&ion ; yet
the Arteries may be faid to contain a double Quan-
tity, propell’d into them by the conftant Pulfe, as
they are elaftic, while the Circulation is carried on
pretty equally in the Antagonift; and confequently
both Arteries and Veins in this can contain no more
than the very Arteries in that : Therefore a Mpfcle is,
neither larger nor lefs, in general, by Contra&ion
or Extenfion, than when in a State of Reft, the Pro-
portion being conftantly kept up; that is, when
thorter, a little thicker; when longer, a little more
flender. :

. - XXX. :
Our Explanation of the ¢ Zquilibrium between
the interftitial Air, and the mufcular Ce/s, will ena-
ble us to attempt accounting for the {wiftelt gentle
mufcular Motions that can be perform’d; fuch as are
neceflary -in an Allegro Part on an Inftrument of
Mulfic.
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Mufic. Thus: The Mind intends moving a Finger
to perform a {wift Shake ; the firft Motion is a Pref
fure of the Finger upon the String, by the Con-
trattion of the Flexor of that Finger : The fucceflive
Motion then will be only a Remiflion of that Pref-
fure, without any Neceflity for a Re-a&ion in the
antagonift Mufcle, becaufe the Motion required is
but inconfiderable : And this Preflurc and Remiflion,
by being nimbiy repcated, will become a kind of
alternate Tremor of the Finger upon the String; bes
caufe, after the firft Inflation of the mufculat Cells;
which caufes the Contraltion of the Finger, the in-
ftant Remiffion of the Inflation becomes a kind of
Retra&tion of it, as I have faid before: Then the in-
terftitial Air follows it with an elaftic Expanfion be-
vond its Tone of Reft, and comprefles the Cells ; then
a new Inflation of the Cells fucceedss and, in fine,
an A&ion and Re-a&tion between the interftitial Air
and Cells is carried on as long as the Shake is re-
quired to continue: This amounts to an alternate
Syfole and Diaflole between them, like two Springs
acting by alternate Repulfion.

XXXIL
Of involuntary Motion.

The Performance of the common A&ions of Life
dcpending upon the voluntary Motion of the Mufcles
alone, Authors have almoft negletted to give any
Explanation of involuntary Motion; and therefore
have chiefly attended to the former: Whereas the
latter as weil deferves the Attention of the Learned,

3 and
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and depends as much upon the fame meéchanical Prin-
ciples and Structure, differing only in this, that vo-

luntary Motion is urged by the Will, and the other
is carried on without her Impulfe.

XXXII.

It appears, by what we have alrcady faid, that
the Difpofition of mufcular Fibres to contra& de-
pends on an additional Inflation of their Cells, but
that this cannot be done without an impelling Power
upon the Nerve to caufe it. Now, in the Perform-
ance of voluntary Motion, the Will muft be fup-
pofed to make this Impulfe; but we muft endeavour
to find fome other impelling Caufe of Motion in
the Mufcles of involuntary Motion to fet them to
Work: For the mechanical Struture of all Mufcles
is alike.

We will produce two Examples; the Hears, and
inteftinal Canal.

XXXIIL

By a very natural Analogy between Vegetables and
Animals; I am apt to belicve, the Parts of the Ani-
mal arc perfetly formed in the Qwaum, before its
Egre(s from the Owarium, only wanting Explica-
tion and Expanfion ; but that thefe two Effe@s can-
not be produced, till after it has changed its Place,
and is depofited in fuch 2 Receptacle as may favour
the Propagation of thefc Effe@ts. Juft fo it is by the
Sceds of Vegetables.

This being the Cafe, in order to come at our
Purpofe concerning invoiuntary Motion, wc muft
now confider the Fewrus in the Uterus, tho' vary

{mall,
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{mall, as having all its Parts complete, but motion:
lefs, or in a State of Reft.

XXXIV.

Now the Heart is the firft Part that can have any
Motion at all; and, being in a State of Reft, muft
be fuppoled in a Medium between its Dilatation and
Contra&ion. The fitft Motion in the Heart then
- will be a compulfory Motion, which is its ‘Diaffole ;
and the firt Motion performed by itfelf will be its
reflitutive Motion or Syfole. Till this is done,
there probably can be no Accretion of Parts, becaufe
nothing can be propell’d to the Extremities but by
the Contra&tion of the Heart. And this is much
catlicr brought about than many Authors have ima-
gined, and in the Manner following.

XXXV.

It is certain, that Fluids pafs from the Mother to
the Child very early, by the Veins of the Funis um-
bilicalis, and at length arrive at the Vena cava.

The Auricles and Ventricles are now in a State of
Reft; but the Fluids falling into the right Auricle,
with a Gravity and Force it was not liable to before,
it is fill'ld and dilated beyond its former Tone ;
whereby the mufcular Cells are laterally comprefled,
and become longer by the diametrical Preflure, and
the interftitial Air is alfo compreflcd into narrower
- Limits than before, and the whole Auricle is upon
the Stretch: Thus its Diaffole is compullory.

XXXVL
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XXXVIL

Now this fudden Repletion, at the fame time
that it dilates the Auricle, makes fuch an Impuife
upon its nervous Syftem, that an Inflation f{ucceeds
inthe Cells, whereby they increafc in Diameter (the
interftitial Air now concurring by its Nifs to re-
fore itfelf) ; and thefe two Powers together, which, in
petforming voluntary Motions, are Antagonifts to cach
other, are now forced to become joint Antagonitts
to the dilating Force of the intruding Fluid from the
Vena cava, whereby the Auricle is conrrafted, and
the Blood driven into the neighbouring Ventricle.
Thus is the Motion propagated from Auricle to Ven-
tricle, and frow the Ventricles to the Arterics thro’
the whole Body, which is carried on during Life.

XXXVIIL

And asto the Inteftines, asthere can be no periftaitic
Motion, till Deglutition is firft performed, it is carried
on by the fame Mechani{fm : For, when the fir® Food is
fwallowed, being driven into the Oefophagis, it forces
it open, and dilates the circular mufcular Fibres be-
yond their Tonc ot Reft, comprefling both the inter-
ftitial Air, and the Cclis of the Fibres; which, re-
floring themf{cives gradually, again contratt them-
felves fucceflively downwards, till the Food is con-
vey'd to the Stomach, and thence to the Inreftines -
And this is aifo carried on tiil Death, when once
begun. I fhall only trouble you with oue (horr
Sedtion more, wilich is:

K XXXV

oy
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" XXXVIIL
Of depraved Motions.

Palfics, Cramps, and Epilcpfics, may be accounted
for by this Syftem.

May not the mufcular Cells become rigid and hard,
and not be capable of bcing dilated to the Degree
neceflaty to carry on the A¢tion and Re-altion be-
tween them and the interftitial Air, in an cqual man-
ner; and therefore produce fuch irregular Attcmpts
to Motion, as would amount to a paralytic Zremor 2
Frequent Drinking fpirituous Liquors will render the
Cclls of the mufcular Fibres rigid, and caufe the fame
Effe@s s and in Fevers, with what is called a Subfultus
Tendinum, a common Symptom arifes, which is an
imperfctt Attcmpt to pull the Bed-cloaths, aicended
wish a Tremor. and procceds from the famc Caufe;
for the violent Heat of the Fever has render'd all
the Fibres and their Cells rigid, and, therefore, inca-
pable of duc Inflation ; for that Motion is not made
in the Tendon which we feel, but is produced by
the irrcgular Twitchings of the mufcular Fibres of
that Tendon,

XXXIX.

Or may not thefe Cells be too lax and weak,
and fo lofc much of their Elafticity, and yicld to
the Entrance of too great a Quantity of the zn-
Sating IMatter of the Nerves, whereby the inter-
ftitzal Air may be conftantly comprefled, and the
pecuiiar o Lquilibrium deprav'd, fo as to produce

&palms,
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Spafms, if partial; if total, an Epilepfy ? Painful
Cramps are occafioned by the Inflation of fome of
the mufcular Fibres, while others are not affeéed in
the fame Mufcle; and an uncqual Drag or Con:
tration is painful, when a total one is more toic-
rable.

XL.

And as to the Decay ofaLimb, it does not feem to me
to happen from the Want of a nervous Juice, by way
of Nourithment, as has been the common Opinion ;
but becaufe, whether they be Mulcles of voluntary
or involuntary Motion, the znflating Matter not
being able to reach the Cells, from an Obftru&ion
in the Roots or any other Parts of the Nerves, {o as
to fill them up to an ¢ Equilibrium with the inter-
Stitial Air, this Air will expand itfelf beyond its Ae-
dium, and comprefs the little Twigs of the paralle]
arterial Canals, that go off to nourifh the Ce//s of the
mufcular Fibres, and lie conftantly upon them, and (o
fiop their Nutrition from the Blood; while the pa-
rallel Canals themfelves, being too confiderable to
be affected by the Preffure of the interftitial Air, con-
tinue on their Stream: Thus a Decay of the Limb,
and Lofs of Motion, is effe&ted, while therc is a Cir-
culation continued thro’ the Body of every Mufcle in
the Limb. :

XLIL

The Hearts of certain Animals, taken out of the
Body, will continuc to movc a confiderable Time,
becault the A&ion and Rec-a&tion cannot ccafe at

K 2 once
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once between the mufcular Cells and the interflitial
Air, no more than a pendulous Body can ceafe at
once, after having been fwung beyond irs Point of
Reft. The Reafon is, that as long as the Heart re-
mains warm, the elaftic Force of the interftitial Air,
and that of the inflated Cefls, will have the fame
alternate Effe& upon cach other, till the external
Cold, and Want of the gradual Supply of the inflating
Matter, caufc the A&ion and Re-a&ion to become
unequal, and fo by degrees fix both: But, when the
Motion ceafes, it may be again excited for a little
time by Pricking. This fecms to make a new Im-
pulfe on the Matter yet remaining in the mufcular
Cells, which, a&ing by their Expanf on, will com-
prcfs the interftitial Air, and receive a Repulfe from
it fora few times faintly : But this Experiment will
not anfwer, when the Heart is quite cold ; but then,
if warm Watcer be pour'd onit, there will be Motion
again excited. This happens, becaufe the interftitial
Au-, before condenfed by the Cold, is now inftantly
rarefied and expanded, and thercfore prefles the muf
cttlar Cells 5 which alfo being warmed, the remain-
ing inflating Matter will exert itfclf in its turn, and
fo continuc an alternate Motion for a few times, till
the Heart grows cold again. But this Experiment
will not oftcn anf{wer; bccau{c, altho’ the fame in-
terftitial Air remains, it is a Doubt whether the Mat-
er of the Cells does not exhauft by degrees ; in which
Cafc there can be no mere Re-altion. I have two
or three times obferv’d, when the Skin of an Ox has
been taken off, the mufcular Fibres continued to
move in Spafms, and ceafed at Intervals; then re-af-
fumed their Motion, going on thus till the whole

Surface:



[ 69 ]
Surface grew cold, and the inflating Matter of the
Cells, for want of a Supply, was quite overcome by

the Preflute of its Antagonift, the interftitial Air.

XLIL

There might be many more Obfervations made
upon this Plan, with regard to the Difeafes commonly
called #ervous 5 but as thefe Leftures were confined
to Phyfiology alone, we fhall make no Excurfion
from the Defign of the Founder; and fhall be ex-
tremely happy, if this moft learned Sociezy fhall ap-
prove of this Effay I have now made, in Obedience
to their Commands.

The End of the Second LeQure.

LECTURE
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LECTURE IIL

SECT. L

Read in Otober, " N performing the Lelures of laft
1745 I Year, befides laying open the Opi-

nions of the moft remarkable Au-
thors who have endeavour'd to account for mufcu-
lar Motion, I have given my own Effay towards its
Explanation, which will appear to differ from every
Opinion before it. And as I have there produced
cvery thing I could {ay upon the Subjelt, touching
the Caufe and Manner of a Muicle’s being moved, 1
muft confine this Letture to the Defcription of cer-
tain particular Organs, which, tho’ not commonly
thought fo, I fhall endeavour to prove to be Mul-
cles: And thefe arc, 1. The Uterus itfeif 5 2. The
Fallopian Tubes ; and, 3. The Parts commoniy called
Ligamenta rotunda.

1L
Of the Uterus.

Whoever confiders the Offices and Ufe of the
Uterns, will hardlv hefitate to proncunce it a Muf-
2 cle
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¢le wita me.  Belides which, the very Strudure of
its Subftance, from many Obfervations, prove it fuf-
ciently, having difcerned its interlaced mufcular Fi-
bres, as plainly as thofc of any other Muftle in the
Body: However, its Definition and Ufe, as we fhall
now mention them, will ferve further to illuftrate
and confirm our Affertion.

Il

The Uterus is an Organ deftined, by the Wile
AvuTHoRr of Nature, not only to receive, cherifh,
and increafe the Ovusz, which contains the Fazus,
till it arrives at due Maturity, but alfo to promote
its Expulfion, when the Time of Geftation is ful-
filled.

Iv.

In a wirgin or empty State, it is very fmall, as it
appears at TaB. II. F7g. 2.5 and being laid open, its
Subflance and Cavity arc no morc confiderable than
Fig. 3.reprefents; yet, in proportion to its Size, its
Parietes arc thicker and more compadt, than at any
time during its Geftation, whatfoever may vulgarly
be thought of it by thofe who have only read of, and
not obferved it.  This Subftance, then, confifts of
flethy Fibres and Biood veflels, both Arteries and
Veins; and is cloathed internally by a Membrane,
whoie whoic Surtace is ter thick with valzulons Holes,
and externally by the Perztonezm: Thete, no doubr,
ferve to ftrengthen its Subftance, and hinder its mu(-
cular Fibres trom being driven too far afunder, by
the Diftenfion or Eularaemicent of the Blood-vefltis

{which
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(which arc very great and numerdus thto’ its whole
Subflance), while it is diftending gradually, by the
Increafc of the lymphatic Fluid *, and Growth of the
Fwtus, Placenta, ¢rc. in it.

V.

In this virgin or cmpty State, the mufcular Part
is fo fqueczed and compreffed together, that the Ar-
terics and Veins are quite clofed up, and utterly
incapable of rccciving a Drop of Blood during that
Statc ; cxcept fome few fmall Veficls, which only ferve
for the Continuation of Nutrition : But as foon as the
Owum islodged in the Uzeras, and begins to increafcin
Bulk by the Intrufion of the Liguor Amnis, it forces the
Uterus to diftend by degrees, till it arrives at the
Bulk we fee in the latter Months of Pregnancy. By
this gradual Diftenfion, the mufcular Fibres arc forced
furthcr afunder, and confequently the Blood-veflels
arc gradually frced from the Preflure, till at length
they increafc to their full Dimcenfions.

VI.

All this timc the mufcular Part, being compell’d
to dilatc, can perform no Funétlon proper to a Muf-
cle, until the Cervix Uter: is fo thortened, as to be-
comc thinncr than the reft of the Uterus; which
docs not happen till about the Complction of the

ninth

® Liquor Amnii. The Manner of the Sceretion of this Fluid,
which 1 much controverted, fhaill be foen accounied for in
"reants on the Nautrition of the Teres. which thall be putlithed in

onnn Fe g the Ditiafs of 11
Sexwz Fliye g toe Divafes of 1lomen.
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ninth Month (a little fooner, ora little later). Nowa
Word or two of the Cervix herc, fince we arc obliged
to mention it, will render our Explanation morc clear,
and will alfo thew the infinitc Wildom of the Great
CREATOR in the Formation of this Organ, for the
Purpofcs it is defign’d for.

: VII.

The Cervix of the Uterus is a compalt Part, na-
rowcr than the Body; and about an Inch long (morc
or lefs), as at Tas. IL.Iig. 3. It has two Orifices
proper to it while in this Statc ; the one called the
internal, which opens into the Cavity of the Uzerus;
and the cxternal Orificc, commonly called the Os
Tince, which opens into the Vagima. Its Subftance
is very hard and folid, and it has a very fmall Paffage
tfrom the onc Orificc to the other, having on its
Surface many Glands, which fecrete a denfe glutinous
Subftance, and many Striz, to which this Gluten
adheres; fo careful is Nature to keep the Utzerus
clofe, in order to prevent the Ingrefs of cven the

Air.
VIIL

Now this Cervix is made thus long and compad,
that its Rcfiflance to the intruding Waters of the
Amnium* fhould be greater than that of the Pariezes
of the Urerus, while it is dilating: This gives Time
cnough and Room for the [wtus to grow to Per-
fe@tion 5 and ncar the Time in which this is brought
about, then this, which was before a Cervix with an
Orificc at cach End, is now bccome fo much
L fhortened,

» e \
7 Apyiov, v. 75 The Name of cue of the Membranes thar cor-
tain the Child, ¢e.
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fhortened, -as to acquirc a greater Thinnéfs than

the Parietes of the Uteras, and confequently to bring
both Orifices into one.

IX.

By this time the Ferus being come to Perfetion,
and the Refiftance being lefs at this Orifice than at
the other Parts: The Urerus now begins to a& in its
mufcular Capacity, beginning by degrees to contra&t
itfelf alternately, till the Waters and Fezus are de-
termined downwards to the Orifice s which, the more
it dilates, the more Powcer the Urerus fill acquires,
by its natural Difpofition to contrad; until the Muf-
cles of the Abdomen are at length drawn into Con-
fent, and the Conatus, or Pains, as Women call them,
which begin by the involuntary Motion of the Uzerus,
are affitted by the voluntary Contra&tion of the ab-
dominal and other Mufcles towards the Extrufion of
what it contains *.

X.

Nor does the Uzerus reft, after it is rid of every
thing, but flill continucs alternatcly to contralt ;
until, in fome Days fooner or later, it has {queezed
out the Fluids from the Blood-veflels, called Lochia,
comprefled them clofe, and at length acquir'd its for-
mer Size and Compaétnefs, or very near it. This is

what

* This regards the natural Delivery of 2 Woman in due time. As

0 what relates to Abortions at different Times, it is a Subject re-
ferved for another Place.
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what caufes thofc Pains, which arc’ comménly called
After-Pains.

XL

Thus is this wonderful Phenemenon bronght about
by the mufcular Strulture and Mechani{m of the
Uterus; and it may fecurely be afirmed, that if 72
was not a very Mufcle, this Effeét could  not come
to pafs, no more than the¢ Blood could be driven
from the Ventricles of the Hears, if it were not a
Mufile, or the Urine from the Bladder (without a
mufcular Coat, 2082 Dezrufor Mufcle), which arc
forced to diftend by the Intrufion of Urine fronithe
Ureters, till, by its Repletion, the Refiftance becomes
lefs at the Otifice than in the Desrafor, This is
motc fully cxplained in my Defeription:of the Blad-
der 3. which: fce.

XIL.
Qf the Fallopian Tubes.

Thefe Qrgans.wereknawn to, and well deferibedby,
Dierophilus and Raflus Ephefius, as the late. Jearped
Dr. Donglafs has very juftly oblerved s altho’ they are
called by fallopins's Name by fome not well verfed in
the Hiflory of Anatomy. They arc foft pliable Bo-
dics, and are properly encugh called Tubces or Trym-
pets, becaufe they arif€ fmall on eaclr 'Side from the
Angles of the Uterys, and ran laraer by degree, till

L2 they

* Bidtiograrbie: Anatemn. Specimedy P 136,
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they approach the Extremity, and growing again a
little more narrow, terminate in ragged Fimbrie.

- XL

The Cavity of cach is alfo fo {mall at their Ori-
gin in the Angles of the Womb, that a fmall Hog’s
Briftle can hardly be introduced; but it enlarges gra-
dually, till, at the other Extremity, it is capable of
admitting the End of a Goofe-Quill.

XIV.

Thefe Tubes are in a ftrait Dire&ion for a little
Way :from the Uterus; but as they enlarge, they
grow into vermicular Curvesor Flexures, terminating
downwards, and a little backward, with their Mouths
opening upon the Owvaria, altho’ not at all attached
to them ; and are fuftained and ftrengthened by their
Situation in the Duplicatures of the Peritoneum on
each Side, which ferves to keep them in their curved
State (as the Mefentery fuftains the Guts) during the
unimpregnated Statc of the Uterus: And thefe Dupli-
catures (which alfo ftrengthen, and in fome mea-
fure cloathe, the Ligamenta rotunda, and which we
fhall fpeak to prefently) are what are commonly
called the Ale Vefpertilionis.

XV.

Thefe Tubes ate made up of mufcular Fibres,
which are partly longitudinal, and partly are fituated
obliquely, and fomewhat circular ;5 from which Stru-
&ure they have a Motion which may be called a
compound Motion, and which amounts to what we

count
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count the vermicular Motion in the Guts; but this
Maotion is not begun, till there is a Neceflity for it 5
which is as foon as an Qvaune is impregnated.

XVIL

At the Inftant that this Impregnation happens, the
Orifice of the Fallopian Tubc clafps itfelf clofe upon
the Part of the Ovarium ncxt to it, by contra&ting ; and
reccivesinto it the Qvum s which, as foon as it has cn-
ter'd, thofe oblique circular Fibres, or, as we may term
the Extremity, the Sphincter of the Tube, inclofes and
puthes it farther in towards the Ureras, which is by de-
grees forwarded by the periftaltic Motion of the Tube,
till at length it is pufh'd into its Recepracle the Uzeras,
in the Manner explaincd in my lalt Le&ture, where I
endeavoured to account for involuntary Motion :
And when the OQvum is thus f(cttled, then the Caufe
of this Motion ceafing, the Tube is at Reft ; and in
proportion as the Urerus grows more tumid after-
wards, both Tubes lofe their vermicular Flexures,
and at laft grow quite ftrait and pendulous, as at
Tas. III. 44, by the gencral Diftenfion of the Peri-
topeum : But when the Uterus is emptied, and again
is contraéted to its former Dimenfions, then the Dy-
plicature of the Peritoneum is contratted in propor-
tion, and thefe Tubces are confequently reftored to
their former vermicular Flexutes, and therefore ren-
dered capable of receiving an impregnated Ovausm, as

before.
XVII.

From hence it is ealy to conclude, that what has.
been thought, by many old Authors, and indeed by
fome
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fome Moderns, concerning Superfetation (any con-
fidcrable Time after the Urerus has received one (or
more) impregnated Ovam) is altogether groundlefs :
For, when the Tabes are grown flaccid, after having
conveyed the Qvaum to its Receptacle, and loft their
vermicular Flexures, they can no more embrace the
Owaria during that Pregnancy ; and alfo becaufe the
Owarium on cach Side is driven by the Diftenfion of
the Uterus to a greater Diftance (out of its former
Situation) from thec Pagina, and confequently out of
the Reach of Impregnation. '

XVIIL

Therefore, whenfoever it happens that two Fetus’s
are brought forth at different Times, they both come
within the common ftated Time of Geftation ; that
is within nine Montlis, or thercabout, from the Cops¢
that produced the Fecundation: In which Cafe, tho’
one may be perfedt, and come at the full Time, the
other is imperfet, and fometimes wafted, and comes
before the duc Time, being both begotten at tie fame
Inftant, or within a very little Time of onec another.
But becaufe one fhall have more Nutrition deter-
mined to it, the other lefs, the latter, which is al-
ways fituated neareft the Orifice, will of Neceflity
fuffer Abortion. Thus, different Emiflions of Chil-
dren happen, not becaufe they are begotten at dif-
ferent Times, but becaufe, Nutrition being unequally
diftributed, the defrauded Ferus is cxtruded by the
other, who often keeps his Place till he arrives at

duc Perfetion.

XIX.
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XIX.

Bcefore we quit this Part of our Subjedt, it will not
be unfcafonable to mention a Cafc herc, which was
in fome mcafure, objclted to what I had laid down
againft a Poflibility of Supcrfctation, when I read
this Le&ture.

A Gentlewoman in Charles-Town in South Caro-
lina, about the Ycar 1714, was brought to Bed of
Twins, onc immecdiately atter the other, in the fame
Labour. Thc onc proved to bec a Negra Child, and
the other a white onc; which very much furprifed
thofe that attended about her.  So flagrant a Lefti-
mony of her Infidelity to her Husband, madc her
confefs before them, that a Negro Scrvant, imme-
diatcly after her Husband had lcft her one Morning,
camc to her; but fthe pleaded, as an Excufe, that he
threatened to kill her, if fhe did not comply with
his Defirc; and that accordingly fhe was forced to
admit him into Ded.

XX.

Now, in ordcr to rcmove this Objeétion, it muft
be obferved, that what I have afferted is, that when
the Fallopian Tubes are grown flaccid, and have
loft their vermicular Flexures, and the Owaria arc
driven to a greater Diltance from the Pagina by the
Enlargemcnt of the Uterus, that then they are out
of the Reach of Impregnation.

Whercas, in the Cafc before us, there could he
no fuch Change brought about in the Urerus ; for,
aitho’ one Tube had reccived an impregnated Ovams
by the Cost of the Husband, and convey’d it to the

Uterus,
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Uterns, whereby it may heve loft its Flexures, Yet
the other Tube had not; nor could the Uteras be
enlarged by the one in fo fhort a time; for it appears
the Negro cohabited with her immediately after her
Husband ; fo that the Qvum impregnated by him was
from the other Ovarium thro’ its neighbouring Tube ;
which might have happened in a fecond Cosz with
her Husband, as well as with the Negro.

From this Stru¢ture and Office in thefe Twbes, we

may venture to be of Opinion, that they are truly
Mufcles.

XXI.
Of the Ligamenta rotunda,

There have been various ConjeQures concerning
thefe flender Bodies amongft Authors ; but the greater
Part accounted them as Ligaments.

Spigelius, and after him Diemerbroeck, had a No-
tion, that they were Fafz deferentia, which they
thought carried feminal Matter from the Ovarium
to the Clitorss in Females: But this cannot be the
Cafe ; firft, becaufe they have no Cavity, that I could
find, and are thereforc impervious to any Matter:
Again, their Situation would not aimit of it, fup-
pofing they were tubular, becaufe they arife from
the Angies of the Uterus a little below, and for-
ward of the Ligaments that fufpend the Cvaria, as
at Tab. Il Fig. 1.(f); and, pafling along thro’ the
Duplicature of the Peritoneum on each Side, rife
over the Edges of the Os Pubis nearly in a Line
above the Fore Parts of the Acetabulas and then

running
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mnning thro’ the Rings in the Periton.ciin, and Tea-
dons of the oblique Mufcles, &r¢. turn downwards
and forwards, towards each other,on the Offa Pubis,
till they are loft in the Fat of the AMons Venerss,
and fometimes in the Groins; and confequently could
not ferve to any fuch Ufe, having no Communi-
cation with either Quarium or Clitoris.

XXIL

The celebrated Winflow thinks them vafcular
Cords, arifing from the Communication of the fper-
matic and hypogaftric Veflels; and fays,. they
ought to be efteemed as a particular Continuation of
the Spermatics; and that he {ufpe@s they furnifh the
Matter which is fecreted from the Lacune. Now
thefe Cords are made up of mufculax Fibres alone
for, by the moft firi& Examination I could make, the
Fibres appear to me flethy, and have a longitudinal
Direttion from one End to the other ; and as to their
being vafcular, it is impoflible, from their Situation,
they fhould be fo, becaufe they have not the leatt
Communication with thefe Blood-veffels he men-
tions, and have only minute Twigs, as every other
Mufcle has, for their Nourithment: And as to the
Lacune, which are Glands on the Sutface of the V-
gina in feveral Parts, they are remote enough from
any Communication with the Fibres of thefe mufcu-
lar Cords, where they are loft in the Fat of the
Groin, and Mons Veneriss and therefore muft be
dcfigned for fome other Ufe,

M XXIIL
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XXIIL.

From what I have faid of thefe Cords, I muft con-
cur in the Opinion Pefalius had of them, concerning
their being Mufcles, who is quoted by Santorini on
that account; and thefe, with our celebrated Ana-
tomift, Do&or Nichols, are the only Authors that I
know of, that have mentioned them as Mufcles; yet
none, [ believe, have afcribed the fame Ufe to them
that I think they are employed in; and that only
refpets the diftended Uzerus, as follows:

XXIV.

While the Uterus is in its contratted State, thefe
mufcular Cordsare alfo in a State of Reft, forming the
curved Dire&tion we have mentioned, as at Tas. IL (f);
‘and asthe Uterus grows larger by its Pregnancy, they are
pull’d upward and outward over the Offz I/ia, being
more and more ditended, in proportion with the
Uterus, till they form nearly right Lines from their
Origin to. their Infertion, and are in many Women
in the lat Momh 15 or 16 Inches long, more or
les (See Tas. 3.dd,). Whereas, when they are
in their State of Reft, they fcldom exceed from 7 to
o Inches. From hence it may be rationally con-
cluded, that when Delivery is over, they aflift the
Uterus, by their equally contrating on each Side,
the more regularly to contra itfelf, becaufe many
Evils might be produced by an unequal Contraltion
of it; but, as they are Part of its Difeafes, they can
have no Place in this Le&ure. And as the mufcu-
Jar Cords can in no wife be faid to fufpend the
Uterus, we cannot confent at all to call them Liga-

ments 3.
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mentss nor can we conccive any Ufe of them while
the Uterus is unimpregnated at any time. Thcrefore
wc muft think they are Muyfeles, referved for the
Purpofc juft mentioncd ; and ncither 2a/z deferentia,
Blood-veflels of any kind, nor Ligaments.

XXV.

Thus I have finithed the Task, which the worthy
Prefident and Council of this lcarned Sociezy were
plcafed to charge mc with : I return them my Thanks
for thc Honour they have done mc; and make no
Doubt but, whofocver fhall be appointed to fucceed
mc in thefe LeGtures, will add confiderably to what-
ever T have been able to advance upon thefc Subjets.

The End of the Third LeQure.
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Fiz. 1.1, 2, 3, 4, Thew the Forms of feveral mufcular
Fibres, confiderably magnify’d by the double Micro-
fcope, where they appear to differ in Size, as well
as in the Number and Diftance of their Cells, as
it is mentioned in their Defcription before.

Fig. 2. is a View of feveral mufcular Fibres, with
thofe minute Blood-veflels which 1 have called the
Parallel or Capillary Canals (fce Lel?. 11, Set.
XVI. and XVIL) lying in thcir parallel Dire&ions,
in order to anfwer the Ends of Nature ; whick
are cxplaind in the Courfe of that Letture,

Fig. 3. is a Reprefentation of the Circulation of the
Blood in a little Piece of the Mytulus, not ex-
cceding a Quarter of anInch every way in its na-
tural Dimenfions; wherein it appears, that thofe
minute Veflels are in a Dire&ion parallel to other
Fibres of whatfocver Nature.

Fig. 4. thews Part of a Capillary Canal, with Part
of a Mufcular Fibre on cach Side; to demonftrate
how the minute Twigs arc fent off from the Canal
to the mufcular Fibres to nourith them, as is hinted
in the laft Section above-mentioned. This is
view’d by the grecateft Magnificr of the double re-
fleGting Microfcope.

TarprLe
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Fig. 1. is a View of the Pelvis, with the intctnal
eminine Parts of Generation 7z Sitn.

a, the Body of the Utzerus. v '

b, the Reétum, -turned over the upper Pertebra of
the Os facrum.

¢, the Bladder.

d, the Fallopian Tube.

e, the Ovarium.

f> the flender mufeular Cord, commonly called
Ligamentum rotundum, rifing from the Angle
of the Uteras on cach Side, and ending by feve-
ral Fimbrie atg in the Fat of the Mons Veneris.

b, the Meatus urinarius. .

7, the Orifice of the Vagina deprived of the Inte-
guments.

Fyg. 2. is a View of the Shape of an unimpregnated
Uterus, all the Appendices being cut off.

a, the Body of the Uterus.
b, the Cervix.
¢, Part of the Vagina.

Fig. 3. thews one Half of the fame Uzersus, the other
being cut off lateraily and longitudinally, whereby
its Cavity (4), the inner Surface of its Cervix (4),
one Lip of its Os Tince (c), and Part of the inner
Surface of the Vagina (4), comc into View.

e, the {mall Paflage from the Angle of the Urerus
into the Fallopian Tubes.
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Shews a View of a pregnant Uterus of f{even
Months.

a, the Body of the Uzerus.
bb, the Fallopian Tubes relaxed and pendulous.
c¢, the Ovaria allo pendulous.

dd, the Myftular Cord, called Ligamentum rotun-
dum, upon the Stretch,
e, the Bladder.

F, F, the Offa innominata.
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