The nature of the nervous fluid, or, Animal spirits demonstrated : with an
introductory preface ... / by Malcolm Flemyng.

Contributors
Flemyng, Malcolm, -1764.

Publication/Creation
London : Printed for A. Millar, 1751.

Persistent URL

https://wellcomecollection.org/works/pwh4hcm8

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

T H E :
N A T U R E
OF:TI{E
NERVOUSP*FLUID,
£

ANIMAL SPIRITS,
DEMO.NSTRATED:

WITH AN

A B ODHCTORY PREFACE.

Corpus 1pfum fibi ipfi idem eft, & ex tifdem
conflatum. Corporis pars minima omnia
habet, qualia quidem & maxima.

Hippocrat. de Locis.

By MALCOLM FLEMY N G, M.D.

—3

LO®NDON:

Printed for A. MirLrLar in the Strand.
M.DCC.LI.

[ Price One Shilling. ]






T O

Di. PETER S HAW,

S IR,
HE following pages may plead

{fome right to your favour and
friendly regard, as they are intended
to explain, illuftrate, and eftablith a
Dodtrine, {et forth briefly and tranfi-
ently, amidft other things equally ab-
ftrufe and intricate, in a Latin epifto-
lary differtation I addrefled to you, and
publithed near twelve years ago : A
Doé&ring, which if it can be fairly
maintained, may be of no {mall im-
portance, as it tends to fill up a con-
fiderable chafm in our knowledge of
the Animal Oeconomy.

That this Doé&rine, fuch as it is,
may become more generally known
and attended to,and therefore of courfe
more thoroughly tried and canvaffed,
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I have now fent it into the world fingle
and uneclipfed by other fubjeéts that
might be more thowy, cloathed in an
Englifh drefs, and as clearly explained,
and ftrongly fupported, as I apprehen-
ded was at prefent neceflary. To an-
{fwer which ends the more effectually,
I have infcribed it anew to you, whom
I efteem and honour, not only as a
rare patern, but likewife as a zealous
encourager and promoter of medical
knowledge, and indeed of almoft

every kind of ufeful and commend-
able learning,

That you may long profper, and
continue to labour fuccefsfully for the
good of mankind, which you have fo
much at heart, is the ardent with of,

Sl R,
Your moft devoted obedient Servant,

Nowvemb. 16,
= i?i‘ [ "

Maléolm Flemyng.



(ivi)

PREFACE.

HAT the reader may clearly ap-

I prebend the [cope and intent of the

Jfollowing fhort treatife, I have

judged it proper to premife fome things, and

lay before him the occafion of my writing

it, and my reafons for publifbing it at this
prefent time.

In the year, 1740, I publifbed a Latin
Poem on Hypochondriacal and Hyfterical
Difeafes, entitled, Neuropathia, ufbered in
by a profe difcourfe in the form of an epifile,
addreffed to Dr. Shaw, explaining and en-
larging upon fome points relating to the
principal fubject, which could not be fo
fully and minutely difcuffed in a Didaitick
Poem, where a [ententious concifenefs muft
be kept up. In this difcourfe, after having
laid down the exiflence of a nervous Fluid,

4 as



(vi)

as a fundamental doétrine, and endeavou-
ved briefly to take off Dr. Cheyne’s objec-
tions againft it, I proceeded next to enquire
into the nature and conflitucnt parts of that
Fluid, in the paflage which you will find in
the orginal Latin at the end of this preface
a clofe tranflation whereof is as follows :

¢« Before I difmifs this fubject, I fhall

¢ briefly enquire into the nature of the
‘¢ animal fpirits. For all the authors I
“ remember to have read, and my books
¢ are not juft now at hand, give not fuf-
« ficient fatisfaction upon this head. On
« the contrary, I wonder that an eafy
¢« and obvious manner of reafoning did
¢« not come into their minds, to this pur-
‘ pofe ; asthe animal {pirits are the fineft
« and moft fubtle of all the liquids in
« the animal body, the nerves muft be
 nourifhed folely by thefe, it being im-
¢ pofiible for a canal to be nourithed and
“ repaired by a Fluid which is too grofs

¢ to
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( vii )
to enter into it.  But all the {olid parts
of the body are made up of nerves
compacted and prefled together, as ap-
pears from obfervations made on the
growth of the chick in the incubated
egg ; and that of the human embryo;
and is yearly evinced by Boerbaave in
his Przletions on the Inftitutions of
Medicine. Therefore, whatever is an
ingredient in the compofition of animal
folids, was before a part of the nervous
fluid. Since therefore thefe, as Che-
mifts well know, confift of earth, which
is as it were the dafis ; of oil and water,
which ferve as a kind of glue; and of
a certain falt peculiar to animals, mild
and neutral, which by diftillation in a
retort, is rendered alcaline and volatile,
intimately blended and united with the
other principles; it certainly follows,
that the animal {pirits contain all théfej
and that they are as it were the quint-

eflence of the blood and other juices ;
¢ the



i

(11

11

14

(44

£c

[ £1

44

14

L1

14

[ 11

L {4

11

L14

114

L 14

<

L

L 14

(wiii )
the vehicle of which is lymph or water,
extremely defecated and moveable, and
extremely attenuated by flowing thro’
veflels, which from large become gra-
dually fmaller, and are at length lef-
fened beyond all imagination ; rarefied
by heat, and approaching nearer to the
nature of vapour, than that of a fenfible
fluid ; which water is impregnated with
the before-mentioned earth, oil and falt,
all extremely attenuated and intimately
mixed together, and imperceptible to
all our fenfes, till, after the nutrition of
their proper canals being perfected,
they are fixed into a folid and confi-
ftent {ubftance. From all which it is
evident, that it is neither neceflary nor
free from error, to liken animal {pirits
unto the particles of light, urinous or
fermented fpirits, or any other liquid
whatever, differing from that ﬁe have

¢ juflt now defcribed. Nor po I THINK

L !

“ THAY



(ix )
“ THAT ANY ONE THING, EVEN IN THE
“ ELEMENTS OF GEOMETRY, MORE EVI-
€ DENTLY FOLLOWS FROM DATA, THAN
““ THIS POSITION FROM THE EXISTENCE
‘“ OF ANIMAL SPIRITS, BEING LAID
“ DOWN OR TAKEN FOR GRANTED.”

The reader will be pleafed to obferve,
that in this paflzge Boerhdave s [poke of
as then living and continuing bis yearly
lefures ; but be died in the latter end of
September, 1738, and therefore that this
difcourfe was written before bis death. And
accordingly it is dated June the firft, 1738.
- But by the accident of the Printer’s failing,
to whom the copy was delivered, it was not

publifhed till above @ year after.

When I was writing the above tranflated
paflage, I bad no books by me, that could
be of amy ufe with refpect to the f[ubjelt
I was upon, but Boerhaave’s Inftitutions,
Cheyne’s Englifh Malady, and the [econd
edition of Monro’'s Ofteology, fo which 75

| fubjoined



(x)

Jubjoined a defcription of the nerves : from
which lafl treatife, I tranflated and inferted
in my difcourfe bis account of the celebrated
experiment on the phrenick nerve. I bad

read, many years before, m.gﬁ of the authors
of note, that treated of the nerves and ner-

vous fluid ; and was pretty fure that none
of them bad [uggefted any thing, which at
any time bad made the leaff impreffion on
my mind, [o as to lead me into that opinion,
concerning the nature of animal [pirits,
which is there delivered. And this made
me the lefs follicitous to be at the trouble
of procuring them, and reading them over
anew on this occafion. As for the three
books I have mentioned, it is evident they

contain nothing that bath the leaft tendency
that way.

After my book was printed off and pub-
lifbed, being wholly taken up with the
praétice of phyfick and praélical fiudies, 1
thought no more on this theoretical fubjeét,

11/l
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till a few months ago, when the celebrated
Haller’s Phyfiology firft fell into my bands.
As I was no firanger to that author's lear-
ning and abilities in cvery thing relating
to the animal cconomy, I forthwith pur-
chafed it, and upon a careful perufal, found
it in the general, to contain according to
my own judgment, by far the fullef, as
ael] as the moff corre@ account of the
funétions of the buman body, that hath yet
appeared 5 a treafure rather than a book.
But it was with a particular eagernefs and
attention, that I read over and over his
paragraphs on the nerves and nervous juice,
my old favourite fubject. In thefe I found
him a zealous, as well as able flickler for
the cavity of the nerves, and the reality of
a nervous fluid. And bis fummary of the
arguments for the affirmative, appeared _,G
pithily drawn up, that I thought I could not
difpenfe with inferting a literal tranflation
thereof in the treatife.  Some fuch fummary

4 2 wWas
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was neceffary in its proper place, and I
could do ?mfbfﬂg of my own [o well.,

But the' be appears as fully convinced of
the exiftence of a fluid in the nerves, as the
abfirufencefs of the thing will permit a wife
philofopher to be, yet be 1s perfelily a feep-
tick with repect to its nature and confti-
fuent parts; and after recounting all the
different opinions of writers on that f[ubjeét
be could think on, declares bimfelf diffatif~
fied with every one of them. |

It 15 certain that be was apprifed of my
book, as it is not omitted in the f:zf&!ague
of medicinal writers be hath lately publifbed,
in bis edition of Boerhaave’s Method of
ftudying Phyfick, corrected and enlarged.
It would Likewife appear by bis manner of
mentioning it, that be had | perufed it with
Jome attention. But the paflage we are
now confidering, [eems to have made no
imprefion upon bim in its favour. I in-

chne



cline to believe, be might the lefs regard if,
becaufe I there take it for granted, that,
according to Boerhaave's doétrine, all the
folids in the animal body were originally
nerves s an opinton which be bimfelf dif-
putes, and contends that at leaft fome part
of them are made out of the cellular mem-
brane, without having ever been in a ner-
vous flate. But independently on fuch a
Suppofition, the [ole nutrition of nerves in
the adult animal body, which are to under-
go no _fubfequent change, is a fufficient foun~
dation for my reafonings.

 However that be, the modeft diffidence of
fo great a man, and bis backwardnefs to
draw any definitive conclufion concerning
the nature of a nervous flurd, with all bis
extenfrve and accurate knowledge of thefe
data, which were moft likely to yield a
[atisfactory and [cientifical one, [enfibly af-
fetted me, who bad, many years before, fo
bardily and peremptorily pronounced in

print



[ xiv ]
print upon the matter 5 and determined me
fo review and re-examine what I had then

offered to the p#éﬁr&.

And firft, I fet about enquiring whether
any author before the year 1740, being
that in which my book was printed, bad
broached the [ame opinion. I might fairly
go up as high as 1738, my papers having
been then delivered to the Printer ; and.
even to 1735, as in that year I bad printed
the firft book of the Poem, in which the
[fubftance of the doétrine is clearly delivered,
and applied to practical purpofes, as may
appear ﬁ‘wﬁ fome paffages thereof, likewife
fo be found at the end of this preface
copies of which firft book printed in 1733,
were read by many in Yorkthire, and par-
ticularly by the learned and celebrated gen-
tleman already mentioned, to whom the profe
difeourfe in the form of an epiftle was ad-
dreffed s and fome of them may be flill pro-
duced. With this view, and for this purs

pofes
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pefe, I confulted Bohnius, Verheyn, #he
lateft editions of Boerhaave’s Inftitutions,
and his PreleCtions on them as publifbed
by Haller with bis own additional notes ;
but could find nothing at all to that purpofe
in any of them. As thefe authors mention
and take under confideration, all the dif-
ferent opinions of former writers on this
Jubjelt, that are worth notice, I judged it
unneceflary to turn over any more.

But reading downwards, I bad the fa-
tisfaltion and pleafure to find my [yftem
adopted and followed by that unexception-
able judge of every thing, whether [pecula-
tive or prallical, that pertains to the me-
dicinal art, Profeflor MonRo, i bis mo/t
elaborate and infirultive treatife on the
nerves in general, added to the third and
fubfequent editions of bis Offeclogy, and
printed in 1741, the year after my Latin
book was publifbed ; a copy of which was
tranfmitted to him foon after its publica-
tion. In that treafife of the nerves fub-

Joined
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joined to bis- fecond edition, there is not

the leaft weftige of any thing tending to

unfold the conftituent parts of the nervous

fluid, as I bave already obferved 5 bur in

this, be not only adopts my doétrine, but
illufirates and confirms it by a variety of
arguments. He mentions not indeed my
name, becaufe be fets out with the refolu-
tion of mentioning no names at all, to avoid
animofities or difputes. * I have not, fays
“ be, named one author, flattering myfelf
“ that thofe I was under a neceffity to re= ’
“ dargue, might be the better concealed, by
“ my not declaring whom I approved of.”
In the preface to bis fourth edition, printed
in 1746, be expreffes the [ame thing in
other words, I have not only concealed
““ the names of the writers whofe fentiments

g

L3

were different from mine, but have fhun=
““ ned quotations from thofe I approve of,*
lef} the knowledge of the latter, fhould be
““ a key to difcover the former by’ Here,
with fubmiffion to my much efleemed mafler;
I cannot belp thinking the cautioufnefs that
8 | 7é-
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( xvii )
reftrained bim from doing juftice to thef¢
authars be believed were in the right, for
Jear of difobliging thofe he was fure were
in the wrong, to have been fomewbat outrée
or too far pufhed ; tho' perbaps it is more
excufable in a publick profeffor, than ﬁﬂy
other writer, It certainly bhath a natural
tendency to flifle or blunt the keeneft of all
ncentives, to labour for the advancement
of arts and [ciences, to wit, the defire of
bbmﬁ Jame, and of reaping the advantages
arifing therefrom. If fuch a condul? ob-
tained univerfally, the broackers of any
thing new, however ingemious or ufeful,
would feldom or never fee their names in
print, except in the title pages of their own
books 3 and compilers would have a manifeft
advantage cver original authors.

To place this my [yflem, for fo I bave an
undoubted right to call it, as, I hope, is
evidently made out, in a clear light ; to ren-
der it more confpicuous by its appearing

fingle and uneclipfed by more fhowy com-

b panions,
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panionsy the reverfe of which bath been its
[ate hitherto, ts my defign in the following
pages. I have, not out of offentation, but.
for the [ake of method, precifion, and force
or aweight, thrown them inta the form com-
monly ufed by geometrical writers. More-
over, I apprebended, that by this way of
ranging my thoughts, the reader will be
enabled more eafily to [py out any material
Jlip or fallacy in the reafoning, fhould there
be fuch, than be well could in an wuniform
difcourfe, not marked out into diflinét parts,
by the titles of Lemma, Propofition, or
Corollary. Aud as I perceived, that the
celerity of mufcular motion was a principal
ground of doubt acith Haller, and through
his authority would queffionlefs have the
Jame effect upon many others, I have taken
" it into clofe confideration, and endeavoured
to clear up that grand difficulty.

- If it flould be afked to what ufeful end
this abfirufe enguiry tends, I would readily
a?yfwfr, 10 round as it weére, and in fome

4 meafure
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meafure complete our idea of the animal

body, which the parent of medicine, the

divine Hippocrates bath compared to a cir-
cle : to explain the nature of the xd Evopuor,

the impetum faciens, or the immediate cor-

poreal caufe of motion, the effeéts of which
qwe fee and feel, while itfelf is hid from
our [enfes, and difcoverable only to the eye
of reafon and fcience 5 and, which is the
chief advantage of our theory, to fhew all
to be confifient with and am:’agaz;s to animal

nature, as confidered in 1tfelf; and as it

aere within its own eflate, without going
abroad for, and obtruding foreign and un-
neceffary beings or properties 5 but evin-

_cing by argument what Hippocrates fmelled
out by fagacity, to wit, that corpus ipfum

fibi ipfi idem eft, & ex iifdem conflatum.

But the utility of our enquiry doth not

Jlop bere. As the Jame impetum faciens,
or aftive flurd, bath a very large fharé of

influence on the diforders of the animal ma-

chine, the clearer, jufler, and fuller ideas

- ape have of its nature and conflituent parts,
b 2 the
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the more maflerly and cam_prfbfrg)ﬁfe will
our knowledge be of the various difeafes in
which it is materially concerned, and of
the methods and remedies requifite for their
cure.

D R DL R ELRDRE D AL D)

PA SSAGES referred to in the

PrREFACE.

Diflertation. epiftolar. pag. xxx. et feq.

Ntequam banc materiam miflam faciam, bres
viter de natura [pirituum animalium inqui-
rendum. Etenim quotquot autores me legiffe me-
mini, nec in praefenti funt libri ad manum, minus de
eare fatisfaciunt. Quin potius miror obviam quan-
dain, et facilem ratiocinationem iis in mentem non ve
nifle, quae eft bujufinodi : Quum [piritus animales
Sint liguida omnium in corpore animato fubtiliffina,
debent nervi ab its folis ali et nutriri 3 impoffibile
enim ¢ff canalem aliquem nutriri a liquore craffiore,
quam ut cum ingredi poffit. At wvero omues in
corpore partes folidae ex nervis compallis et coag-
smientatis fabricantur, ut ex obfervationibus cap-
tis de pulli in ovo incubato, et bumani embryonis
incremento patet s et quotannis in praelefiionibus
Juis theereticis confirmat Boerhavius.  Ergo quic-

quid
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quid folidaruin partium compofitionem ingreditur
fuit ante in nervorwm liquidis. Quum autem eae,
ut norunt Chymici, conflent terra, quae wveluti
bafis eft 5 oleo, et aqua, quae glutinis loco infer-
vit 5 et fale quodam animalibus proprio, blando,
neutro, quodque diftillatione per retortam alca-
linum, et volatile redditur, cum reliquis principiis
intime miflo et unito 35 utique [equitur ([piritus
animales omnia baec principia continere : ac pro-
inde effe velut quintam, ut loquuntur, effentiam
Janguinis et fuccorum relinquornm : cujus vebicu-
lum eft aqua, vel lympha puriffima, mobiliffima,
fluxu per wafa, quae gradatim ex capacioribus
auguftiffima, et wlira omnem imaginationem fub-
tilia deveniunt, admodum aitenuata s calore va-
refalla 5 et vaporis potius, quam fluidi fenfibilis
naturam referentes quae fimul imbuitur terva,
oleo, et fale praedifiis itidem tenuiffimis, maxi-
meque elaboratis, et fuballis, intimeque permiftis;
quaeque omnes [enfus fugiunt, antequam proprio-
rum cenalium nutritione peralla, in [ubflantiam
folidam et confiftentem tandem converfa fint. Unde
quidem patet nec effe neceffarium, nec erroris ex-
pers, [piritus bofce comparare cum particulis lu-
minisy cum [piritibus urinofis, fermentatifve, vej
cum alio quovis liguore ab eo difcrepante, quem
modo defcripfimus. Nec puto quidquam, vel in
elementis geometricis evidentius ex datis [fequi,

quam placitum bocce ex pofita [pirituum anima-
lium exifientia.

L
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Neuropath. lib. 'fﬁ verl. 241. et feq.

Praeterea longo fi duret tempore labes,
Debilitabitur ulterius, languenfque fatifcet
Daedala nervorum, et teneri ftructura cerebri:
Nimirum quoniam a crudo, vapidoque liquore
Nutritum debent omnem trahere, atque ali-

menta,
Omni etenim momento animali in corpore vive
Extenduntur, et elongantur tenuia vafa,
Vi propulforum jugi diftraéta liquorum :
Diduétis hinc a fe partibus attenuantur :
Finefque avulfi franguntur, et abraduntur ;
In cute fquamarum forma fpecieque cadentes,
Aeris attactu deficcati, atque coacti:
Interne vero liquidis mixti abripiuntur.
Aft interftitia, et defetus inde relictos
Non alius fupplere liquor, farcireve pofit,
Quam qui eadem penetrans pertranfit et alluit
ufque.
Nervi igitur tenues nimirum, et molle cerebrum
Nutritum a propriis liquidis quaerunt, capi-
untque ;
His etenim mage nequaquam fubtilia dantur,
Aft eadem vero male co&tay et inercia fi fint,
Debiliter compingantur, laxéque necefie eft,
Queis nervi conftant ftructi, cerebrumque ele-
menta :
Proptercaque ipfis robur virtufque fatifcat.

Ihid.
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Ibid, verf. 276. et {eq.

Scilicet ille liquor, qui fanis continet in fe

Attenuata, probeque fimul permifta elementa,

Nempe falem, blandumque oleum, terraeque
minuta

Corpora, fubtili lymphae fluitantia rore ;

Vi vitae valide conquaffata atque fubaéta ;

- Degener hoc morbo factus, vapidufque aque-
ufque ;

Paucaque completens elementa animalia pau-
it

Mobilitate celer nimia, nimiumque folutus

Difftuit, et nervis fubito nimis evolat ipfis.

Ert cerebri, nerviimque, valentibus et bene fanis

Quae contenta gradu quodam, atque elaftica
conftant

Stamina, pro fexu variaque aetate animalis ;

Compactifque vigent inter fe firma elementis 3

Debilitata mala labe, et compagine fratta,

Intempeftiva mollefcunt flacciditate :

Dum crudus, tenuifque humor nimisalluit emnes

Anfractus, tortufque vagos, cellafque cerebri.

Nervorumque tubos, et flumine macerat udo.

Quin et debiliter conjectis ipfe elementis,

Ut docui {fupra, teneras male nutrit, alitque

Nervorum et cerebri fibras, et daedala vafa;

Virtutem roburque evertens corpore toto.

O
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T HE
Nature of the nervousfluid or
animal fpirits demonftrated.

ASSUMPTION.

Nerves are hollow canals -or tubes,
the {fmalleft of all in the animal
body, which contain and tran{mit
a peculiar juice or fluid.

Y intention in this paper, is not
to demonitrate the exiftence of
a nervous fluid, but to invefti-

gate and find out the nature of fuch a fluid,
fuppofing it actually to exift. I pretend to
add nothing material to the cloud of argu-

ments, which great men have already ufed
| B in



(2)

in order to eftablith that pofition, and whicl:
I, for my own part, believe to be unanfwer-
able. But that the reader may judge for
himfelf, I thall lay before him the words
of the very learned Haller, in which their
fubftance is. briefly as well as pithily fet
forth. The pofition itfelf being too far
removed from felf-evidence to be termed
Axiom, nor with propriety to be ftiled
Poftulatum, as it requires nothing to be
done or executed ; and being fupported

with too many weighty arguments to be
dithonoured with the name of Hypothefis

or {fuppofition, nor to be called Propofition
in the geometrical fenfe of the word, be-
caufe a formal demonftration is not fub-
joined ; I have, upon thefe accounts, chofe
the appellation of Aflumption. The reader
may, if he pleafes, term it Datum, or a
thing given, or taken for granted. But I
proceed to quote Haller,

Parag..
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Parag. cccrxxxvi. « The controverfy
begins concerning the nature of that
fibre, which with others like itfelf, con-
ftitutes both the Medulla and nerves,
Many of the moderns have aflumed
that it is folid, fo as only to be moift-
ened by a vapour exhaling into the

cellular texture enveloping the nervous

fibres.

Parag. cccrxxxvit. ¢ The ftrong rea-
fons which we fhall adduce, do net
permit us to embrace this opinion.
The cortical part of the brain is vaf-
cular every where, and is continued to,
and coheres with the medullary part
by an uninterrupted inextricable con-
nexian, in fo manifeft a manner, that
there i no room for the leaft cavil to

make the thing doubtful. Then, a very

~ great quantity of blood comes to the Cor-

tex of the brain; fee Numb, ccexxxix,
B 2 ‘“ and
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and laftly, the Medu/la and Cortex con-

ftantly grow in all dimenfions in the
{fame proportion. From all which duly

¢ weighed, I conclude that the {mall vef-

fels of the Correx, of which it is folely
compofed, N. cccrix, are continued to
the fibres of the Medulla, of which that
is likewife wholly made up; and there-
fore, that they are not folid, fince, if
that were admitted, a very copious fluid
arriving at the Corfex through the ca-
rottd and wvertebral arteries, muit return

ufelefs, becaufe beaten back by the folid
Medulla. And befides, the proportional

increafe of the Corfex with that of the
Medulla, manifeftly points out one com-
mon caufe of both their growths. And
that is by N. ccxLix. the fuperior force
of the heart, which extends and length-
ens the blood-veflels, It remains then
to conclude, that the Medulla is likewife
made up of veffels, which may be di-
ftended by the fame force of the heart.’
CCCLXXXVIIL,



(44
£
£c
(11
(44
(¢
44
L1
[ 44
(44
ic
44
(14
€c
(21
fc
fc
(44
(14
£c

(44

(%5 )

cccrxxxvirr, ¢ The phenomena of
wounded nerves do not fuffer us to

believe them to be folid. For, if 2
nerve thakes when irritated, in the man-
ner of an elaftic chord, which trembles
when ftruck, it thould be compofed of
hard fibres, whofe extremities thould be
faftened to firm bodies, and bent; for
ftrings that are either foft, or unbent,
or not made faft, cannot found. But
all nerves are medullary in their origin,
and very {oft, and very far from héing
tended. For fome of them all over their
lengths are foft in every part; for in-
ftance, the olfattory nerve, and the foft
portion of the auditory nerve, from
which latter we might moft expe& vi-
bration, as it is the inftrument of hear-
ing, which is excited by found. Then
tho’ nerves are fomewhere hard, yet
they grow foft in the Zifcera, in the
mufcles, and the fenfories, before they

ceexert
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exert their fun&ions. Therefore ner-
vous fibres, as they are neither ftretch-
ed in their beginning, nor termination,
cannot vibrate through elafticity. ~ But
moreover, in peculiar and very remark-
able inftances, 1t is impoflible they thould
tremble, becaufe they are, for a great
part of their paflage, tied down firmly
to hard parts by the cellular texture;
for example, the nerves of the heart are
faftened to the great arteries and Peri-
cardium. And laft of all, the following
experiment demontftrates the nerves to
be entirely void of elafticity; to wit, a
nerve cut afunder neither becomes thort-
er, nor draws back its divided extre-
mities towards the firm parts, to which
it is faftened, but becomes fomewhat
longer through laxity, and thrufts out
its Medullz into a round tubercle,

cecLxxxix, ¢ Add to all this, that the

influence of an irritated nerve is never
« pro-
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propagated upwards, mufcles above the
place of irritation never being convulfed,
however much firmer the trunk of the
nerve there be. This is entirely foreign
to the nature of elafticity, for a chord
ftruck, propagates its tremors equally to
both ends from the place of percuflion.
This fhews that there is a fluid, which
comes from the brain, and flows down
through the nerves to the extreme parts,
the motion of which fluid being acce-
lerated by irritation, acts folely in the
direction of its current, and cannot pro-
duce convulfions upwards, as new fluids,
iffued from the brain, prevent that effect.
Nor is that experiment in the phrenick
nerve to be difregarded here, by which
it appears, that it being comprefled, but
at the {ame time rubbed downwards,
affifts the motion of the diaphragm, and
when rubbed upwards, ftops its motion
altogether : From which it is almoft

% evident, that by the former direGtion of

‘“ force,

5
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force, the progrefs of the nervous fluid
is urged on, and by the latter it is coun-
teraCted ; and that the nerve aés not
after the manner of a chord, which
could never tremble upon being com-
prefled, in whatever diretion the com-
prefling finger aQled.

ccexc. ““ I therefore think it almoft
abfolutely certain, that the nervous fibres
are hollow, and that they exercife their
fun&ions not by their {pring, but by
the motion of their proper fluids. Nor
is the extreme {malnefs of thefe canals,
which no microfcope can reach, an ob-
jection of any weight againft the expe-
riments above-mentioned ; nor the ab-
fence of tumor in a nerve upon being
tied, which is not altogether true; nor
other arguments of the like nature,
which only prove the imperfe&tion of

our fenfes, but avail nothing againft the
¢ adtual
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' actual prefence of nervous fpirits:” Thus
much from Haller %

To this excellent fummary let me fub-
Jmn {fome brief Reflexions. Here is a proof
drawn fmm the moft accurate and minute
examination of the parts concerned, and
helped out by an experiment, which is
diretly in point, to evince the exiftence
of a nervous fluid, that feems to be as
valid and cenvincing, as the nature of the
thing can well admit of, where the Tefti-
mony of our fenfes cannot reafonably be
expected. And it is, I think, much more"
to be wondered at, that, in fo abftrufe an
enquiry, human penetration fhould have
been able to proceed fo far, than that it
hath made no farther advances. At the
fame time, there are arguments produced
which abfolutely and beyond all manner

of doubt, demonftrate that the action of
the

* Primz linex Phyfiologiz, 1747,

C
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the nerves cannot poffibly confift in tre-
mulous vibration caufed by elafticity. To
acquiefce in an opinion fo ill founded and
{o eafily overthrown, argues either a grofs
ignorance of the animal f{tructure, or,
which is more culpable, a fupine or wil-
ful inattention to it.  Befides that, if fuch
vibrations were admitted, however com-
modioufly they might explain fenfation,

they could nowife account for mufcular
motion ; for what hath trembling to do
with traction or pulling ? fo that they, who .
,maintain the oppofite fide of the queftion,
before they can make a tolerable figure in
their own defence, have a double hard tafk
to get over ; to wit, firft, to fhew the un-
conclufivene(s of thefe arguments, which
tend directly, and as it were a priori, to
prove the nerves to be hollow canals; and
when that is done, if it could be done, to
point out a feafible way, in which fenfa-
tion and mufcular motion can be carried
on, without either a nervous fluid, or

elaftic
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elaftic tremor: The firft being what they
themfelves deny, and the latter proved
altogether untenible. To hit upon fuch a
medium, I humbly apprehend they will

* find it far from being eafy.

If the reader defires to {ee thefe Matters

treated of more at large, let him confult
Haller's edition of Boerbaave’s Praleétions,
with his own Notes ; and Mr. Monro’s ela-
borate and inftructive difcourfe on the nerves
in general.

As the nerves are admitted to be hollow
canals, it muft be granted, that they are
the fmalleft of all in the animal body, for
this very reafon that their cavities are

difputed.

1. E MM .A -L
"The animal {olids confift of phlegm

or water, of oil, of a peculiar

mild neutral effential falt, which
C 2 by
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by putrefa&ion and diftillation,

becomes alcalious and volatile,
and of earth, in the chymical
fenfe of the word ; to which laft
is owing their firmnefs and fta-
bility. Of thefe principles, in-
timately blended together and
incorporated, all the folid parts
of the animal body are made up
and compounded. _'

This is {fo univerfally acknowledged by
all, that are in any tolerable degree ac-
quainted with the animal ceconomy and
the rudiments of chymiftry, that T might -
fpare myfelf the trouble of a formal prdnﬂ

I fhall therefore be the lefs prolix upon
this head. |

That phlegm or water makes a part
of the animal folids,_ is plain to ocular

demon-
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demonflration, as even horns and hoofs,
where one would leaft expe& to find it,
by diftillation in a retort yield it in con-
fiderable quantity, It muft therefore be
found in a much greater proportion in
moifter parts.

That oil is another never wanting in-
gredient, is evident from the fame opera-
tion, by which a fetid empyreumatic oil
is obtained from every folid part of the
animal fabrick, without exception, unlefs
they are previoufly calcined, or robbed of
whatever can be extracted from them by
boiling water.

~ 'Fhat there is likewife a certain falt in
the compofition of animal folids, or at
leaft the conftituent parts of falt, is evinc'd
by the fame chymical Aralyfis, they yield-
ing a volatile alcaline falt by diftillation,
That this falt before putrefaction and di-
ftillation is neutral, that is, neither acid

nor
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nor alcalious, appears from this, to wit,
that no humor of the animal body in a
natural ftate, no decotion or gelly, ex-
tracted by boiling water from folid parts,
difcover any figns either of the one or the
other quality. Even urine, when re-
tained many days in the bladder through
difeafe, is not then become quite alcalious,

That earth is a principal ingredient in
the compofition of animal folids, (which
is likewife true of vegetables) appears from
there remaining after incineration or cal-
cination an infipid inodorus powder, nei-
ther diffolvable in water, nor fufible by
fire, which is by chymifts fo termed.
This earth is the firm ba/is of the other
parts, and conftitutes the compofition a
folid ; without it the animal fabrick could
not be organical. The other parts are
but the Gluten or bond of union, by
which the whole coheres, and acquires a

certain degree of hardne(s and rigidity,
according
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according to the greater or lefler propor-
tion of the earth to the Glufen. 'This is
illuftrated by the following plain inftances:
A hair in its natural ftate is tough; burn
it, it retains its fibrous form, but the
cohefion of its parts is loft, and you may
blow them afunder; the fire hath diffipa-
ted the water, and confumed the oil
that glued them together, Bones in their
own nature are hard and rigid, calcine
them thoroughly, tho’ they retain their

thape and figure, they will become friable,
and may be crumbled to powder between

the fingers. Dip the fame bone in oil, or
even in water, and its tenacity will be re-
covered in a remarkable degree. The pro-
cefs of making earthen and porcellane ware,
furnithes another confirmation of the fame

do&rine.

COROLILARY.

 'The above propofition being fo well

evinced by the moft diligent and accurate
enquiries
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enquirers into nature, that I believé noné;
but fuch as are difpofed to cavil, will call
it in queftion ; it may be fairly reafoned
from as a principle. But before I proceed
to another, that I may take away, as much
as is poffible, all occafions of cither miftake
or altercation, let me obferve that as the
nerves are folid parts; that is, not fluid;
they muft be acknewledged to contain the
fame principles with the other {olid parts of
the animal ftructure, tho they cannot be ex-

amined and analyfed a-part ; that is, fepa= |
which doth
not properly contftitute a nerve, taken in its
ftriGeft fenfe; as the membranes that in-
velope them, the cellular texture in their
interftices, minute vefiels, &c. To deny

rated from every other thing,

this, becaufe it cannot be plainly fhewn
and made manifeft to the fenfes, would be
mere chicanery. If they are fibres, whe-
ther hollow or impervious, they muft, ac-
cording to the laws of fair analogy, have
terreous elements for the bafis and ftay of

5 the
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the other principles that conftitute them,
to preferve their figure, continuity and di-
rection, and render their fan&ions perma-
nent, whatever thefe be.

LEMMA IL

The matter of the nutrition of the
{malleft veffels in the animal
body, is {fupplied, at leaft, in
a confiderable meafure, if not
principally, by the fluids or
juices, which pervade their ca-
vities,

Fluids, however mild, conftantly flovw-
ing with whatever velocity through foft
canals, muft create a perpetual abrafion in
their infides, which would of courfe wear
out and deftroy them, unlefs there was a
conftant fupply of matter to compenfate
that lofs: This is what is called nutrition.

D In
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In the {fmalleflt Veflels of all, as their walls
or coats cannot be compofed of other vef-
{els, for then they would not be the {mall-
eft; but every diftinct veflel muft be one
folid tube, the wafte by abrafion can be
made up only by one or both of the fol-
lowing ways; either the liquor flowing
through them leaves behind it as it goes
on, matter fufficient to replace what hath
been abraded; or their places muft be filled
up by particles from without, penetrating
through the whole thicknefs of the canals,
and fettling in the fame holes or vacuities,
~ from which the Ramenta were torn and
carried off with the permeating fluid. By
one or other, or both of thefe ways, and
by thefe only, can the veffel be preferved
found, and of the fame figure and dimen-
{ions, for any confiderable time,

Let us apply this dottrine more particu-
larly to the nerves, which, according to the
Aflumption, are the {malleft veflels in the

animal
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animal body. As they are diftin& fila-
ments, fheathed over with thick-woven
tenacious membranes, and tied clofely to-
gether in bundles, parallel to one another,
except where they are divefted of thefe
membranes, and f{pread like Mucus, as
the Retina is for example ; the only way
they can receive their nourithment from
without, is by a vaporous moifture, pene-
trating both through their membranes, and
the whole thicknefs of their coats, and
leaving nutritive particles fixt in the gaps
and breaches, from which the abraded
ones were torn and {wept off. And this
fupply muft conftantly keep pace with the
abrafion itfelf, if the nerves are nourifhed

no other way.

That this is neither the only, nor the
principal way of the nutrition of nerves,
will, I hope, appear from the following

confiderations.
D2 Firft,
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Firft, It 1s repugnant for it to be fo, to
the general manner of nutrition in the
other veflels of the animal body, as ac-
knowledged by modern authors, who have
gone fartheft into the confideration of thefe
matters. They allow a nutritive or plaftic
quality in the fluids, which immediately
repairs the breaches made by abrafion as
they go on, tho’ they have not taken the

nutrition of nerves into confideration,

Secondly, It is not agreeable to the fimple
and dire& procedure of nature, to have the
whole or greateft part of the matter of nu-
trition brought from without, when the
whole or greateft part of the wafte or Dif~
pendium is made within, '

Thirdly, The fupply from without by a 4
vaporous moifture, or any other contrivance
whatever, that can well take place in the
animal body, is too uniform to keep equal
pace with the abrafion made by the nervous f
| fluid,

3
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fluid, which upon different occafions is
very different in the fame nerves ; and al-
ways different in different nerves, according
to the nature of the functions they in-
fluence. Let us for inftance fuppofe, a
feamftre(s working twelve or fourteen hours
in the twenty-four. There s in that cafe,
a quick long continued motion of the ner-
vous fluid in thefe mufcles, which move
the fingers and arm; and yet the fupply
of a moift vapour can be little or nothing
more, than if thefe muifcles were at reft,
as the heat of the body is little or nothing
raifed. by that kind of work. The heart
in a perfon in health beats gooo times in
one hour ; but its nerves can be no more
liberally furnithed with a nutritive vapour
from without, than other nerves in the cir-
cumjacent parts, which prefide over much
flower functions.

Fourthly, It is inconfiftent with the ex-
treme fubtlety and tenvity, if I may ufe
the



((22)

the word, of the nervous fluid, to main-
tain that the canals, through which it
flows, are repaired folely or principally by
the appofition of particles from without,
penetrating through the whole thicknefs
of their coats or walls. As the nervous
fluid has impulfe and motion on its fide,
while the nutrient moifture is compara-
tively at reft, fuppofing the ultimate par-
ticles of both to be equally attenuated, the
nervous fluid will more readily penetrate
through the fides of its own canals, than
the nourithing moifture, either in the way
of nutrition or evaporation. It is hardly
to be fuppofed, that they are lefs divided
and comminuted, than the nutritive par-
ticles in the vapour; now that they are
arrived at the cavities of the fmalleft vef-
fels, and therefore have undergone the
whole procefs of the operations of the ani-
mal fabrick and ceconomy.

Lattly,
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Laftly, The uniform and proportional
growth of the whole brain, the medul-
lary, and the nervous {yftem, as it affords
an invincible argument to prove their tex-
ture to be vafcular, {o it carries {carce lefs
weight with it to incline us to believe that
the chief matter of their accretion, and
confequently that of their nutrition, is con-
veyed through the channels of their minu-
teft canals, and therefore is applied prin-
cipally to their infides; fo complex and
intricate an organifed texture, can hardly
be conceived to be increafed gradually and
uniformly, in fuch an infinite number of
diftin& meanders and recefles, by means
of a nutritive moifture foaking indifcrimie

nately through the whole mafs.

From all which I conclude, that the
chief matter of the nutrition of the ner-
vous tubes, is furnithed by the fluids which.
they tranfmit, and applied within their

cavities ;
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cavities; and that the vaporous moifture,
we have had fo oft occafion to mention,
is principally employed to keep the mem-
branes in repair, as their ftructure is lefs
organifed, and they lie moft opportunely
to receive its benefit.

PROPOSITION.

The nervous fluid or animal {pi-
rits, confifts of phlegm or water,
oil, animal falt, and earth, all
highly attenuated and {fubtilifed,
and intimately mixed and incor-
porated together.

All animal {olids contain thefe princi-
ples, and the nerves amongft the reft by
Lemma firft, and the Corollary drawn from
it: The nerves are nourithed principally
by the nervous fluid according to JLemma |
fecond: But that fluid cannot give to the |

nerves



( 25)

fierves what it contains not itfelf; there-
fore the nervous fluid muft contain fome
proportion of all thefe principles. The
nerves are the {malleft of all the vefiels in the
animal body, according to the Affumption;
therefore the fluid they tranfmit muft be
made up of parts highly attenuated and
fubtilized, and intimately mixed and in-
corporated together, in order to be fit for
being moved through fo minute canals,
freely and without obftacle. Which is
what was intended to be proved.

<l B o L8 B D I W B

It will no doubt appear ftrange, that
an enquiry feemingly fo abftrufe, thould
terminate in {o great fimplicity. But that
is the cafe with many truths of the great-
eft importance. It will likewife be natu-
ral here to afk, how it is poffible that
mufcular motion can be caufed by fuch a

fluid, with all the circamitances of force

E and
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and celerity, efpecially the latter, that it is
attended with? and other queftions of the
like kind. To which I have a right to
anfwer, that, from the nature of the {ub-
je& T have undertaken to treat of, 1 am
not obliged to fay any more than what is
already faid upon thefe matters, unlefs my
reafonings are found fault with ; in which
cafe, 1 fthould think myfelf under an obli-
gation, as well in point of deference to the
publick, as juftice to myfelf, to defend
them if I could, or give up the caufe. If
I am in the right, there is fome addition
made to the general ftock of natural know-

ledge ; and I may leave it to others to
proceed farther, as their abilities and op-
portunities may permit. This, 1 fay, I
have a right to anfwer. But I fhall take
this opportunity to add fome reflexions,
which at prefent occur to me, that have a
pretty clofe connection with our fubject.

In
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In the firft place, I pretend not to prove
that there is nothing elfe in the nervous
fluid, befides the principles I have enu-
merated. But thefe principles, I affirm,
. it muft confift of, if the nerves are canals,
and contain a fluid, There may be in
animal fluids in general, and that of the
nerves in particular, fome {ubtle =ther,
fire or {pirit, or whatever other name it
may be called by, diffufed through the
atmofphere, and perhaps over our whole
{fyftem, acting by laws unknown to us,
and in a particalar manner in organifed
bodies ; I fay, there may be fuch a fpirit
neceffary to caufe mufcular motion in co-
operation with the proper fluid of the
nerves, which is the produt of the ani-
mal fabrick and ceconomy, and yet all
my reafonings ftand good. Be that as it
will, certain 1t is that the nervous fluid I
have defcribed, if there is really a nervous
fluid, is at leaft a conditio fine qua non of

19 2 fenfation
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fenfation and mufcular motion. A nerve
comprefled between the fingers, or tied
round with a thread, immediately ceafes
to act; as foon as the compreflion or liga-
ture is taken off, fenfe or motion returns ;
which evidently fhews, that no =ther or
univerfal f{pirit is fufficient to excite the
functions depending upon a nerve, though
the nerve is entire, without the prefence
and co-operation of its proper liquid. To
thow that a fluid in the nerves is the im-
mediate caufe of mufcular motion and fen-
fation, and to explain and unfold the na-
ture of that fluid, confidered as an animal
production or juice, is enough for the
phyfician, without afcending higher intq
general and remote caufes.

The ready, and as it were inftantaneous
production of mufcular motion upon the
determination of our wills, and the amaz-
ing celerity thereof in a thoufand obvious

inftances, -as in a mufician, for example,

playing
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playing upon an organ or violin, or a
drummer rolling, hath induced ingenious
and f{peculative men to look about, and
fearch for fuch caufes as might be adequate
to that wonderful effet. I fhall therefore
take this point into confideration here, re-
peating fome things, which I have touched
upon ina Latin difcourfe, publifhed eleven
years ago ¥,

Time is infinitely divifible, as well as
matter or extenfion.- A mufket-bullet de-
fcribes a certain line in a fecond, fuppofe
an hundred yards, which is but a very
moderate length to affign it: An hundred
yards contain 3600 inches. It therefore
defcribes an inch, taking its velocity from
firft to laft at a medium, in the 3600th
part of a fecond ; the tenth part of an inch,
in the tenth of that time, and fo on. Now
every preceding part, however minute, of
this line of an hundred yards, muft be got

Qver

* Neuropathia, printed 1740.
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over before the bullet can arrive at the
next. Hence we fee that the divifibility
of time keeps pace with that of a line,
which mathematicians have demonftrated
to be infinite, and which this fingle ex-
ample is {ufficient to convince us of.

Time is meafured by motion, and mo-
tion in its turn is meafured by time. That
portion of time in which a body defcribes
a line of two inches, is double that in
which it defcribes but one with the fame
velocity ; and that velocity with which a
body defcribes a line of two inches, is
double that with which it runs over but
one, the times being equal.

Length and fhortnefs of time, and flow-
nefs and celerity of motion, are only rela-
tive or comparative terms ; there being no
abfolute univerfal ftandard above or below

which, any definite portion of time can be
called
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called long or fhort, or any definite progrefs
of motion, flow or quick,

In like manner, no part of matter or ex-
tenfion is abfolutely great or fmall, but re-
latively, as different portions thereof are

compared together.

Our fenfes are limited within a narrow
compafs, being folely, but perfe@ly adapt-
ed to that ftate, in which infinite wifdom
hath placed us, and to the parts we are
intended to act there. Our imagination
keeps pace with our fenfes, as it is only
the copy or picture of our fenfations.
Thus we cannot truly form in our minds,
the image of either a larger or alefs fpace,
than our fight can take in or perceive,
We can indeed think of fuch a fpace, and
talk and reafon about it ; but that is intel-
le&, not imagination. And we can frame
no image of a part of time, fmaller than

our perception of the progreflion of mo-
tion
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tion will permit. The more diftinétly we
can perceive the progrefs of the body
moved thro’ the fucceffive fmall parts of
the line it defcribes, the flower its motion
appears ; the nearer we are lofing that
perception, the motion appears fo much

the {wifter ; and when we actually lofe it,
the tranflation of the body feems not pro-

greflive but inftantaneous. This will be
very much illuftrated by the following
familiar example.

There is nothing more certain, than
that the production and diffufion of found

1s not inftantaneous, but requires a deter-
mined time to be propagated in, anfwer-
able to the diftance to which it is ex=
tended. By undoubted experiment, it is
found to move fomething more than one
thoufand feet in one fecond. But even in a
large room we are not fenfible of this pro-
greffion, and can perceive no interval of time

between the motion of a fpeaker’s lips, and
c our
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our héaring his words. The reafon 1s
plain, found moves above fifty feet in the
twentieth part of a fecond, which is a di-
vifion of time much too minute for our
{enfes to diftinguifh, or imagination to re-
prefent.

A fimilar manner of reafoning will, I
think, be of no fmall ufe to clear up the
grand difficulty in mufcular motion, to wit,
that coneerning its quicknefs and celerity.
If the interval between the exertion of
our will, and the execution thereof, by
the influx of nervous juice or animal {pi-
rits, into the mufcle or muifcles of volun-
tary motion, intended to be employed, be
{fo fmall a part of time, as not to be mea-
{urable by our fenfes and imagination, then
fhall the effe&t of our will appear to be
inftantaneous, But methinks this is not
{o extremely wonderful, that it fhould
prove a ftumbling-block to fo many great
men in this enquiry ; efpecially if we add

Iis t)
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to what hath been already faid, the fol-
lowing confiderations, firft, that fince the
nerves are always full of their proper fluid,
it is not neceflary that that portion there-
of, which actuates the muicles employed,
thould travel all the way from the fenforium
commune or origin of the nerves, to the
mufcles themfelves ; becaufe the parts 2
tergo, impel and puth on thefe that go
before ; fecondly, as in a ftate of reft the -
antagonift mufcles are equally ballanced
with one another, a very fmall additional

quantity of fluid will be able to conquer
the ALquilibrium.

From all which it appears plain to me,
that, tho’ our nerves were much longer
than they are, the contrallion of mufcles
employed in voluntary motion, may, and
even muft fucceed upon the exertion of
our will, in a much fhorter interval of
time, than can be the object of our per-
ception, and therefore feem to us inftan-

taneous.
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taneous. And from this fingle pofition
the greateft celerity of motion or aion
ever obferved in the human body, may be
eafily deduced ; fo great is the fimplicity
of truth!

We fhall for clearnefs fake, give one
example of the manner of making the de-
duéion, which, with a proper allowance
for diverfity of circumitances, may ferve
for explaining any other fpecies of volun-
tary motion how {wift foever, There are
few fuch motions in the human body car-
ried on with greater agility, than that
manner of beating the drum, term’d rol-
ling 5 this is performed by the alternate
acion of the flexors and extenfors of the
Cubitus or fore-arm, and the wriit: The
moft dextrous drummer cannot ftrike the
drum with one ftick, above .five times in
one fecond, and, I believe, even that is
more than can be executed : At every
firoke the ftick is both lifted up and im-

F 2 pelled
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pelled downwards ; and therefore, let us
reckon ten vibrations in the fpace of one
fecond. Let us fuppofe the hand that
halds the flick, to move four inches every
vibration, which is b}r much too great an
allowance, confidering, that the quicker
this alternate motion is, the hand defcribes
the thorter arches. Now, in the fame time
that the hand defcribes an arch of four
inches, the found produced by one ftroke
on the drum, moves above 100 feet, or
1200 inches ; fo that the motion of the

hand is more than 300 times flower than
that of found. But the mufcles which
influence this motion of the hand, move
much {lower themf{elves, as they are infert-

ed near the center of motion. And upon
this account, a confiderable abatement in

eftimating the velocity of the nervous fluid
is to be made.

The rapidity of the fucceflion of action
in one muicle or fet of mufcles, after that

. of
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of another, needs not create much diffi-
culty, if we attend to what hath been faid.
As the will can quickly and in appearance
inftantaneoufly actuate fome ‘mufcles at
firft, fo it can the next phyfical moment
a@uate their antagonifts, at the fame time
dropping or ceafing to influence the for-
mer motion ; which, it may again as
quickly produce, and fo on. The one
being ftopped, the other is equally at free-
dom to take place, as if non€ had imme-
diately preceded; and therefore, there is
nothing to hinder a rapid alternation, any
more than a fingle quick muotion.

Why the quickeft mufcular voluntary
motion in the human body, which is at
leat an hundred times flower than the
motion of found, may not be produced
by the influx of a fluid, fuch as I have de-
{cribed, into the organifm of a mufcle, I
do not fee. This difficulty feems to be
one of that kind of bugbears, which proves

{fuch
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fuch only, becaufe it is not clofely look’d
into. If it were practicable to magnify
_time to the fenfe, as microfcopes magnify
extenfion, we would as readily admit, that
the greatefl celeri}:j} ‘obferved in animal
motion, might be brought about by a fluid
confifting of animal principles, as we ac-
quiefce in the belief of the extreme exility
of animal tubes, which glafles demonftrate.
The latter furpaffes our natural imagina-~
tion and perception, at leaft, as far as the
former.

~ Baut after all, what can the moft fubtle
fluid in the animal body confift of, but
the fame principles which conftitute the
blood, out of which it is made, fufficiently
attenuated and fubtilifed by the organical
operations of the live machine ? Is not the
chick formed entirely out of the white of
the incubated egg ? Its fleth, bones, beak,
&e. and its {pirits into the bargain ? And
does not the white of the egg confift of

the
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the principles we have {o often mentioned,
to wit, water, 0il, falt and earth? And
are not thefe principles unchangeable in
their natures*by any degree of heat, or -
any folvent within t—hgﬁ%ody? Water muft
be admitted as the vehicle. And is it to
be fuppofed, that any ftrainers can purify
the animal lymph perfeitly, and free it
from all mixture of falt and oil? And what
is to hinder highly fubtilifed earth to be
incorporated and pafs with the reft? Why
. 1s the attenuation and mobility of fuch a
fluid to be limited, any more than the exi-
lity of the canalsyin which it flows ?

s

As to that ultimate difficulty, concern-~
ing the manner of the operation of our
will upon the fluids and folids of our body,
it is common to, and equal in all poflible
explications of animal fenfation and motion.
And as it may, I think, be rightly referred
to the pofitive laws of union, between our
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