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M| [ertationswas one of the firft,
who leaving the O/4 Conjec-
tural Method of Phyfical
‘Writers, ftruck into a New and more
Solid Way of Reafoning, grounded up-
on Obfervations and Mathematical Prin-
ciples,

wry,:,:;‘i HE AuTHor of thefe Djf-
", ;

Hr ftudied many Years abroad, where
his great Learning, and {uccefsful Prac.
tice, procured him the Efteem of al]
Foreigners, and fpread his Reputarion
into as many different Countries, as the
Variety of Students of Phyfic in Hol-
land owed their Birth to, every one

A 2 ~ car-



PREF ACE.

carryng home a high Opinion of D

PrrcAIrRN’s ufeful Knowledge in tha
Science.

Tuese Qualifications in his Art raj
{ed him in a little Time to the Profef:]
{orfhip at Leyden, unto which he was
chofe in the Year 1691, as much tc
the Reputation of the Scorzifh Nation as
his own.  Here he began his excellent
Leltures, in 2 Manner, which confirm-
ed his Auditors in the juft Notions
they had conceived of him, as of one:
who was to banifh the Old falfe Max-
1ms of Phyfic, and lay more certain
and infallible Fundamentals of the:
moft comprehenfive Art the Mind of
Man is capable of attaining. It were
needlefs to inform the Reader what
Ervors he reformed, what #ew Lights
be {pread over the Face of Phylic, and
what admirable Hints he gave for its fu-
ture Improvement, fuch as the Genius
of a fecond PITCAIRN, or a prefent

MEAD,




PRE FACE.
Mr.AD, might indeed carry to that de-
{irable Pitch, which other Learned Men
have hitherto laboured at in vain.
There is no Page in thele Differtations
wherein fomething of this Nature may
not be obferved, and the Book it {elf

will be the beft Evidence of the Truth
we aflert.

Hz continued in the Chair at Leyden
fometime, and publithed a great many
of the following Pieces in that Place,
all which were admired by the Learned -
of the Faculty; and tho’ fome of his
Opinions met with Adverfaries, the
Dotor had no Occafion to give him-
{elf the Trouble of a Vindication, the
Juftnefs of his Reafoning raifing him
up Advocates wherever Truth prevailed
over Sophiftry, and good Senfe was

preferred to the Jargon of unintelligi-
ble Terms.

HE had in all Probability continued
longer at this Place, but fome private

A3 Con=



PREFACE

Concerns obliged him to retire into his
own Country, where his Fame had al-
ready made Way for an honourable En-
tertamment among all Perfons of the
beft Senfe and Quality. Here he con-
tinued his Practice with equal Applaufe
and Succefs, keeping at the fame Time
a Correfpondence with moft of the great
Men of the Faculty in all Parts of Exrope,
whom either his Writings or Conver{a-
tion at Leyden had made his Friends and
Admirers. Indeed he was the freeft
and moft communicative of his Advice
of any Perfon, perhaps, that ever made
{o eminent a Figure in his Profeffion;
never refufing either tofatisfy by Letter
the Curiofity, or inform the Mind of
the Enquirer. His Friendfhip with the
great Berriny, and Monf. HecquerT,
muit never be forgotten; and it is evi-
dent from their Writings, that they
{eemed to be proud of that Name, and
took all Occafions to do Juftice to the
Merit of their Friend.

| Tars



PREFACE.

Ta1s may lead us into fome Part of
his private Charalter, of which there
are too many Witnefles living to make
us {fay any Thing but ftrict Truth.

In the Bufinefls of his Profeflion he
was always ready to {erve every one to
the utmoft of his Power, and even to
contribute to their Health at the Dan-
ger of his own. He wasa Man of too
good Senfe to be a Humourift in Phyfic,
or refufe Attendance out of Pique, or
Prejudice, or Affectation : He under-
ftood the Value of Life too well to
facrifice it to Caprice and Humour.
There 1s one Thing more remarkable of
him; That he was not at all concerned
about Fees, and frighted from his Du-
ty by the Sight of Poverty in his Pa-
tient, nay, he went with greater Chear-
fulnefs to thofe from whom he could
expet nothing but good Will, than to

A 4 Per-



PR EFACE

Perfons of the higheft Condition, Be
fides, in Cafes which feemed to requir
that Affiftance, he not only gave awa
his Skill and Medicines, byt extendeq
his Generofity for the Provifion of othe;
Conveniences for the Sick, and lef:
the Marks of his Charity, as well a
of the Liberality of his Art, behinc
him. The Virtue of Charity was really,
{o much his own, in the Ufe of it, that
he contrived a moft fecret and decent
Manner of conveying his Benevolence,,
and relieved man ¥ who knew not thejp

Benefa&or,

IN fhort, he was one of the greateft
and moft ufeful Men in his Profeffion
this Age has produced, of a free and uni-
verfal Genius, g good Orator, Poet, and
Philofopher. He was of 4 pleafant,
engaging Humour, Life {ate very ealy
upon him in all its Circumftances, He
defpifed many, but hated none. He
loved his Friends. and laughed at his

Ene-



PREFACE.

Enemies. Thus he drew out Life to
above fixty Years: And it was not
long before he - died, that he gave us
that excellent Pilture of himielf in a
Copy of Verfes, which are at leaftequal,
both in their Eafinefs, Simplicity, and
Elegance of Thought and Stile, to any
of CaTuLLUS, and far fuperior to any
modern Compofition of that kind., They
have been printed by Mr. Prior, * who
honoured them with an Imitation ;
how near the Original, the Reader may
judge.

Ad AMICOS.

.D VM ftudeo fungi fallentis munere vite,
Adfectoque viam fedibus Elyfiis,
Arltoi florens Sophia, Samiilque fiperbus

Diferpulss Animas morte carere cano.
Has

* Gualterns Danniftonns ad Amicos.



PREFAZOE

Has ego corporibus Profugas ad Sidera mitto,
Siderague ingreffis otia blands dico ;

Qualia conveniunr P; vis, Queis

lebant

fk.faz Vo=

Vitar faciles molliter jre vias,
Vinagque Ctelicolis mediu intey Zaundia libo,
£t me quid majus Sutfpicor effe virp,
Sed fuerint » #llz, forfan, quos Spondeo, ecal;,
Nullague fint Ditis Numina, nuils Jovis;
Fabula fit terris agitur qua vite yeliftis,
Quique fuper(les, Homo, qui nibil efto Deus,

Attamen effe bilayes, € inanes mittere curas

Proderit, ac vite commodisate Sfrui,
Lt Feftos agitaffe dies, €vigue fugacis

Tempora perpetuis detinuiffe jocis.

His



PREFACE
Elis me paventem preceptis occupet Orcus ;
Et mors feu Divum, feunihil effe velit.
Num Sophia Ars illa eft que fallere fuaviter

horas

Admonet, atque orci non timuilfe minas.

To his FRIENDS.

STudious the bufy Moments to deceive,
That flect between the Cradle and the Grave,
I credit what the Grecian Ditates fay,

And Samian Sounds o’er Scotia’s Hills convey.
When mortal Man refigns his tranfient Breath,
The Bﬁd}r only I give O’er to Death:

TheParts diffolv’d,and broken Frame I mouran,
What came from Eari:ll, I fee to Earth return.

The
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The Immateria] Part, th’Etheria] Soul,

Nor can Change vanquifh, nor can Death con-
troul.

Glad I releafe it from its Partne’s Cares,

And bid good Angels waft it to the Stars.

Then in the flowing BowlI drown thofe Sighs,

Which, fpite of Wildom, from our Weaknefs
rife;

The Draught to the Dead’s Memory T com-

mend,

And offer to the now Immoreal Friend.
But if oppos’d to what my Thoughts approve,

Nor Pluto’s Rage there be, nor Po\#’r of Fove,
On its dark Side, if thou the Profpedt take,
lGrant all forgot beyond black Lezbe's Lake:

In



PREFACE

1;1 total Death fuppofc the Mortal lie,
No new Hereafter, ner a future Sky:
Yet bear thy Lot content, yet ceafe to grieve ;
Why, €’re Death comes, doft thou forbear to

live?
The little Time thou haft *twixt Inftant now
And Death’s Approach, is allthe Godsallow ;
And of this Little haft thou ought to fpare
To fad Reflettion, and corroding Care?
'The Moments paft, if thou art wife, retrieve,
With pleafant Mem’ry of the Blifs they gave,
The prefent Hours in prefent Mirth employ,
And bribe the future with the Hopes of Joy.
The Fyture, few or more, howe’er they be,
Were deftin’d ef&, nor can by Fate’s Decree

Benow cut off, betwixt the Grave and Thee.

To



PREFACE.

To conclude: As thefe Differtations
were the only Performances in PHYsIC
which Doftor Prrcarry defigned for
the Prefs, {o I have ftritly confined
my felf to them, torbearing to meddle
with {fome other Pieces handed about
n Manulcript, becaufe I am well af
{fured the Author never intended to
make them publick, moft of them be-
ing no other than Extemporary Dif-
courfes taken from his Mouth by
Young Gentlemen, who ftudied Phy-
fic under his Dire@ion, when Profeflor
at Leyden.

IT was thought proper to leave out
Doltor Bowzr’s Epiftle {ubjoined to
the Latin Copy ; not only becaufe I
was refolved to give the Englifh
Reader nothing but what was Doce _
tor PITCAIRN’s Genuine Work, but
chiefly becaufe it feemed the
lefs needful, that his Differtarion
npow  the Motion which reduces t{:_a

All-



PREFACE
‘Aliment i the Stomach 0 2 Form
oper for the Supply of the Blood,
Ii: fo very full upon the {fame

Subject.

Tue Matter in fhort is this: Our
‘Author in that Diflertation artributes
the Digeftion of the Aliment chiefly to
he Altion and Motions of the Stomach
and other neighbouring Mufcles. Doltox
HEecQueT, a Phylician at Paris, in a
fmall Tralt, lately efpoufed and main-
tained the {ame Notion ; and Doétor
AstrUuc of Montpellier wrote a little
Piece upon this Subjelt, principally
againft DocCtor HECQUET, contending,
That the Digeltion was made not chiefly
by Attrition, bur by proper Juices dif-
folving the Meat by way of Ferment.
And Doltor BowERr’s Epiffle was intend-
ed for an Anfwer to Do&or Astruc,
before it was known that Doftor Hec-
QUET had made a proper Defence for
himfelf, But the Englifh Reader will

| be
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be at no Lofs for any of thefe Pieces,
if he carefully confiders Dr. Pitcain’s
own Diflertation, wherein he will find
the Subflance ‘of almoft al] that has
been faid upon cither Side of the

Queflion,

LOoNDON,

1715. G, SEWELL,




Dr.Prrcairn’s Preface.

PEBKREADER, You have here my
QIR 8§ Differtations; fome of which
$elH50 \ere never before made public.
There 1s annexed to them an Epiftle

in an{wer to AsTRUCIUS, a Frenchman,
writtenby Dr. THOMAS BOWER, a Scoz/-
man, Profeflor of Mathematics, and
Doclor of Phyfic in the famous®niver-
fity of Aberdeen, whofe Knowledge in
Mathematics 1s as remarkable, as his
Friendfhip is valuable. I take the Op-
portunity of inferting in this Place Dr.
JamEs GREGORY’s Opinion upon this
Difpute, a celebrated Profeflor of Ma-
thematics in the Univerfity of Edin-
burgh. ‘Take it 1 the Words of Dr.
GrecorY him{elf, in his Letter to me.
“ AsTrUCIUS {eems to me to make

“ ufe of fucha Way of Arguing, as may
¢ formerly have gained him a Repura-
| B ¢ tion




i1 Tothe READER

““ tion in the Schools of Sophifts and Mz
 taphyficians.

“If he is in earneft, which I canno;
“ be eafily induced to believe, his Judg:
* ment upon Contraction and Compreffion
“1s widely different from that whick!
* Men of Senfe have evey entertained .
** For he allows that all the Parts of =
** Circular Fibre upon jts Contraltion:
““ approach to the Center; and yet de-
““ nies that any Fibre prefles upon thofe:
Points, which [ie between the Fibre:
* 1t {elf, and the Center. It 15 evident:
“to me, that if 4 Circular Fibre be:
contracted into the half of it Length,,
it ought to comprels whatever lies bea
tween 1t {elf and the Center, to come
“ prefs it, I fay, into the fourth part
““ of its Space. = After ASTRUCIUS had
“ taken away the Comprefling Powers,
“ he ought alfo to do the {ime by the
“ Contralting Powers, and {5 to prove
“ by his Argument that there can be no
“ Contraction at all i g Circular Fibre,
“ AsTRUCIUS would manage this Point
“inthe following manper ;. * There

14
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LTothe RE ADER. i
¢¢ There is no Point in the Circumfe-
¢ vence of a Circular Fibre, but what
<t may be drawn with an equal Force to
« both its Sides, (according to the Di-
“ reCtion of the Circumference ;) butit
¢ 15 drawn neither from the Center, nor
¢ to the Center, becaufe the Arches that
“ lie neareft, and are infinitely {mall,
¢ which attralt that Point, attralt it at
¢ Angles, that areReltangles in refpet
 of the Diameter. Wherefore there is
“ no Point in the Circumference of a
¢ Circular Fibre that can be moved,
¢ thatis, that Fibre cannot be contra&l-
 ed. Which was the Thing to be proved.
“AstrUC1US has aflumed aPart of a
““ Circular Circumference not different
“ from a RightLine, which upon Con-
“ traction he makes to be altered into a
“ lefler Right Line, without any Ten-
“dency of defcending to the Center,
“ or receding from it. But the Geome-
“ tricians aflumea regular Polygon, whofe
“ Bides are Right Lines, which muft ne-
- ¥ ceffarily upon ContraCtion be chan-

¢ - B 2 “ ged



iv  Tothe Reap E R

“ ged into a leffer fimilar Polygon, anc
“ by confequence the Sides of it wil,
*“ approach nearer to the Center in pro-
“ portion to its Contraltion,

So far my Friend Dy, Gge GORY.

For my Part, I will not ca] ASTRU=
c1Us’s Book Cacata Charta, fince Astry..
C1US, 1 my Opinion, feems never to
have gone to Stool, otherwife he muft
have perceived that the Mulicles of the
Abdomen have a Power of Contraion
and Expulfion,

If Dr. Ropery GRAY, or Dr. Joun
ARBUTHNOTT, thofe Seots ABfculapii,
and HECQUET of Faris, that Reliever of
Mankind, favour thefe Differtations, T
thall not be at 1] concerned for the
Judgment of any others. For Bg LLINT
1s gone to the Celeftials.

Some barbarous Expreflions, up-
known in the Days of CELsUs, have
crept into thefe Differtations, fuch as fre.
quent Ufe, and the Poverty of the Latin
Tongue, have long fince made familiay,
and almoft neceflary to Phyficians.

AN
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The Profeffon of PHY SIC
free from the Tyranny of
any Sect of Philofophers.

Tranflated by Dr. SEWELL.

7210 one, I prefume, will be difpleafed,
@IN]2%| ifT, whoam chofen to the Profef-
gl {or(hip of Phyfic by the Illuftrious
Adminiftrators of this * Univerfi-
ty, {hall freely, without being {wayed by Fa-
vour or Prejudice, lay before my Audience
the chief Reafons, why the Art of Phyfic
has {o long baffled the Endeavours and Stu-
dies of {fo many Learned Perfons; and what
Affiftances are neceflary to be ufed, to carry
B 3 It

* Leyden.




6 Th EXCELLENCY of

it to fuch a defirable Height, that the Lifs
of Man may be placed in fuch 2 Degree of
Safety, as his Nature will admit of, and thed
Powers of Man can fecure to his Fellow-
Creature.

This Freedom the Courfe of my Duty re-.
quires of me; this my Profeflion has made:
moft grateful, and almoft neceflary for me ;.
and this famous Republic, ever moft teng.
cious of Liberty, fecures my Exercife of {ucl
2 Freedom from any Danger.

2. To deliver then my Thoughts withoug
referve: In my Opinion the Skil] of Healin
feems to be of greater Antiquity than the
study of Philofophy ; becaufe when Men ficft
began both the Study of Phyfic and Philofo-
phy, every one being determined to them
cither, on the Account of his Body, or his
Mind, the Reafons for Philofophy were on-
Iy cafual and accidental, bu thofe for Phy-
fic were perpetual. For the elder Race of
Mnkind maintained 1jfe in a poor Condj-
tion, expofed in the open Fields to the Tp-
juries of the Weather, their firfk Suftenance
being the Products and Fruits of the Earth,
their next Advancement to it Creatures the
Cattle : They firlt felt the Inconveniencies
of Heat and Cold, that is, they grew fick,
before they thought of providing Cloaths
and Heufes for themfelves  Thefe then were
the firft Dileafes, thofe the firflt Remedies.
Belide, the Cattle being naturally of a fhort

| - Exiftence




the Art ﬂf Puvsic. '7'

Exiftence, and no lefs obnoxious to Diftems~
pers formerly, than now, induced a Necefli-
ty for the Knowledge of Healing; and they
who applied themfelves to the Relief of them,
were laid to relieve Men too : For he {eems
to have preferved a Brother, who faved him
from the Neceflity of perifhing, even by
Hunger.

But Men then at laft addi@ted them-
fclves to Philofophizing, when after fome
Experience of the Efficacy of Remedies, they
could in fome fort of Security, and at lei-
fure, confider the Qualities of Natural Bo-
dies, and think of excelling the reft of
Mankind in the Powers of the Underftand-
ing.

3- But fince there are good Grounds to
believe, that the antient Phyficians attri-
buted Difeafes to the Anger of the Gods, and
that Aftronomy was the ficlt Science which
was cultivated by the elder Philofophers,
and that the Names of the Gods were at the
fame Time affixed to the Stars, it is pro-
bable that thofe antient Phyficians began
their Enquiries with thofe Diftempers which
generally attend upon the Changes of the
Seafons. From whence it follows, that ac-
cording to the Notion of both the Antient
Phyficians and Philofophers, the Method of
Reafoning in Phylic ought to depend upon
‘the fame Principles as are of Ufe in Aftro-
nomy : And fince in thofe Days all Philofo-

’ B4 phers
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phers were of one Set, and Medicine wa.
elder than a]] Philofophy, that Phyfic in ite
Infancy was pot tied down and reftrained tC
any Se& of Philofophers. But T am inclined
to explain this Subject by a more curjous and
€xatt Enquiry.

4.1t 1s unfair to affers any Thing for Truth,,
either in the T heory or Pra&ijce of Phyfic,,
which ftands in fuch 4 Degree of Uncertain. |
ty, as 10 Man would willingly have the Se-
curity of his Property to ftand’: For no one
ought to be in lefs Concerp for his Life, than
his Eftate. From whence this Confequence
arifes, that is not allowable to advance any
Thing into a Principle either in the T heory
or Practice of Phyfic, which the Mathema-
ticians, and Per{ons who are the leaft en-
tangled with Prejudice, call ip queftion : Be-
caule no Man would willingly fubmit to
have his Affairs reduced to fuch g Hazard,
that there muft be 5 Neceffity for a Difputa. |
tion, the Succefs of which js doubtful for the
Recovery of them; éur of all Things, Life is
2he moft precious.

From all which I draw ¢his Conféquencc;
That fuch Enquities after Phyfical Caufes a5
are generally propofed by the Philofophers,
are entirely ufelefs and unneceffary to Phyfi-
cians: For thefe are Points which the Heads
and Patrons of Se@s have wrangled about
from the Beginning of the World tq our Days,
and all to no Purpofé. | '
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5. Nor ought this to feem ftrange, fince
the Patrons of Sects, by attempting the Know-
ledge of the abfo'ute Nature, and intimate
Eflences and Caufes of Things, without
any regard to the Difcovery of their Pro-
perties, were forced to make ufe of many
Poftulata’s, and but few Data’s, by which
means they unavoidably fell into great
Variety of Opinions. It 1s evident to any
one who has been a little more than or-
dinary converfant in the Mathematics, or
the Prattice of Phyfic, that our Knowledge
of Things is confined to the Relations they
bear to one another, the Laws and their Pro-
perties of Powers, which enable them to pro-
duce Changes 1n fome Things, and to become
altered by other Things: I {peak of Corpo-
real Things. Now thefe Powers, and their
Laws, are difcovered by their mutual A &ion
and Reaction upon each other: For A&ion
and 1ts Confequences are thofe Dara that
aflift us in the Difcovery of the Laws of their
Powers ; but a Phylical Caufe, and the
Nature of Things which the Philofophers {o
much enquire after,.is zhat unknown Some-
thing in Things from whence they will have
ail its Powers and Properties derived. But
that being impoflible to be known without
a prior Knowledge of its Powers, and a Dif~
covery of their Laws, and no Effe&s being
produceable but by its Powers, it follows,
that while they remain unknown, there can

be
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be no Knowledge of the Nazure of the Thing -
and when they are known, that Knowledgg
1s of no Advantage. And therefore the By~
finefs of a Phyfician is to weigh and confiden
the Powers of Medicines and Difeafes as fan
as they are difcoverable by their Operations,,
and to reduce them to Laws ; and not lay
out their Time and Pains in fearching after
Phyfical Caufes, which can never be deduced |
till after the Laws of their Powers are found |
out; and when they are found out, will be
of no Service to a Phyfician.

6. It was then of no U to our Predecefors
in Phyfic, to have efpoufed any Sect, and cor-
rupted a Science, in its own Nature above the
Comprehenfion of the Vulgar, withuncertain,
and very often with falfe Opinions. By thefe
Errors the Art of Phyfic has been hindered
from attaining a defirable Pitch of Perfeltion,
and feems long fince to be filled and over-bur..
dened with Conje&ures, in the Eyes of fuch
Perfons who forget to diftinguifh, that thele
Errors are not in the Art it felf, but its Pro-
feifors. For many being weary of the Difputes
which,after {0 long a Courfe of Years, even to
this Day, were occafioned by fuch Perplexities
in the common Philofophy, and obferving
neither Remedy nor End of this Confufion,
but that the Infeftion was fill {preading,
that the Phyficians ftruck in with the Vul-
gar, and went over to a Se&; eafily per-
fwaded themfelves that thofe Principles were

: nog
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not much depended upon that were founded
upon fuch uncertain and contradictory Opi-
nions. This is what hindered the Improve-
ment of Phyfic for fo many Years; and this
we muft bid farewel to, if ever we intend to
be Phyficians or Free, if ever we would be
thought never to have been the Slaves of
Rome, or,at this Time, orany other, not to

merit fuch a Slavery. 7
7. That Art which, of all others promuifes
Safety and Health to Mankind, ought not
in reafon to be involved in the Conjeltures
and Dreams of Difputants ; for no Man of
common Prudence would intruft his Life to
Him, whofe Reafoning feems falfe to the
Generality, and probable but to very few.
But Phyficians ought to propofe the Method
of Aftronomers as a Pattern for their Imita-
tion: Thefe never take up, and adopt into
their Science fuch Opinions as are grateful
to the Vulgar, or generally received by Ora-
tors : Never in the Explication of the Motion
of the Planets, call in the Affiftance of a Ro-
mantic Hypothelis concerning the Strulture
of the World, however pleafing and plau-
fible, but by comparing the Obfervations
which have been made at great Diftances of
Times and Places, and put together in a
Method familiar to them, and ufetul to all
the Phznomena of the Celeftial Motions,
and fo compute the Powers and Force which
Bodies in Motion obferve in their Tendency
to
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to other Bodies, either moveable or immovye

able: * Tet N it % & ke inclined to defery:

well of the Republic of Phyfic, that is, o

all Mankind, follow this excellent Rule o

Theirs. It isour Duty to compare the Ob:
fervations that have been made by others:
and continue to be made every where, upor:
Difeafes and their Remedies, and withoup
any Regard to Opinions, which are nothing:
in comparifon to the certain Convition off
our Senles, to colle& from what ufually hap--
pens, what will, and what we are to do 1ny
that Cafe.

No one now, I prefume, who is the leaft -
converfant in Aftronomy, 1magines any Strefs
to be laid on thofe Points, which are to this
wnftant puzzled with frivolous Difputes, nor
makes any Ufe of fubftantia] Forms, fubtile
Matter, or the accidental Concourfe of A-
toms in the Demonftration of the Aftettions
and Influences of the Celeftial Motions - But
the Aftronomers being fatisfied with the A]-
lowances of a few Poftulata, plainly fhew
that the Opinions of the SecZs give them no
Obftruttion; nor are their Demonftrations
at all difturbed, whether Subltantial-Forms
exilt, or no, or whether there be any fuch
Thing as Subtile-Matter, or not, in being.
And do we ftill doubt to enlarge the Boun-
daries of Phyfic by the fame Ares? Neither
is it unreafonable to fuppofe, that lefler Bo-
dies, which are the Obje&s of Phyfical En-

quiries,
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quirieé, are {ubject to the fame Laws that
Aftronomers have difcovered in the greater.
The Nature of all Bodies is certainly the
fame, and every Body is capable of being
changed into the Body of another of any
Kind whatfoever ; and by confequence all
Bodies, of whatloever Magnitude or Mi-
nutenefs, are obnoxious to the common Ef-
fects of Motion or Change. From whence
it follows, that the Laws and Properties of
the Fluids and Canals of Human Bodies
may be defined, after we f{hall either have
made more Obfervations, or compared and
methodized thofe that have been already
made.

9. Any one who fairly confiders what has
‘been hitherto advanced, will eafily allow,
that nothing ought to be ufed as a Principle in
Phyfic, which is not as certain as the Obje&ts
of our Senfes; for it is but reafonable that
the Care for the Life of Man fhould exceed
that for his Curiofity. 'This induces me to
make {ome brief Remarks on a few Parti-
culars, which our Predeceflors, out of a
fond Prejudice to their Favourite Ses, have
admitted for Truth, and yet want the Evi-
dence of Senfe; that others may avoid the
commutting of thofe Errors, which have led
fo many Great Men eut of the Way; and
which may almoft all be reduced to this one :
The affuming fuch Things as certain, which
Men of the beft Learning and leaft Preju-

dice
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dice difpute as doubtful ; or fuch Thinge
whofe Certainty does not amount to {0 200w
an Evidence, as the Perception of our Senfes

10. Our Predeceffors borrowed from :
Sect the Fear of a Pacuum, Occuly QDualities
the Power of Attraétion uncorrefted by any
Laws of Acting, and transferred them intc
the Art of Phylic, and endeavoured to mmpolc
upon themfelves and others by this Axzom
That the Phyfician begins where the Natura-
lift ends ; which, when fpoke of the Patron
of a Sect, is always falfe. Miferable mufd
the View of our Republic appear in thofc
Days, when all was over-grown and choaked
with Perplexities of Words and Things =
Men of Parts and Genius were obliged tor
fubmit to a Tyranny over their Reafon, andi
bear the moft infolent internal Slavery, to
give up a vaft Stock of Human Literature,
the Toils of long and fevere Studies, to be:
corrupted and debauched by the Leaders of
Sectsy and thofe Heroes were compelled to
deliver their Names to be obliterated with
thofe of Sophifts, who might have merited
the Glory of an eternal Memory, for their
Care in preferving their Fellow-Citizens.

1. But however miferable the Condition
of Phyficians may appear at that Time, yet is
not the Happinefs of our Age fo great, as to
make us extol our felves {o very much above
our Predeceffors: After fo great Improve-
ments 11 Botany, and Anatomy, and the

Ap-
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Appearance of a new Face of Things in {0
many other Arts, we {till find the old Stan-
dard of Phyfic prevail every where. OQur
Anceftors were blamed for introducing a Heap
of Jargon into our Art, of Things unknown
to our Senfes, and confifting entirely of Con-
jectures, and, in one Word, for too great a
Fondnefs to SeéZs of Philofophy: We who
have fhook off this Weight of Stupidity,
have, even we, been much more {uccefstul in
the Improvement of our Science ? Not at
atall. Butafter that Plague, which a Flood
of Barbarians had brought upon us for the
Deftruction of Letters, was difperfed by
an incredible Happinefs, and the bright Ge-
nius of fome Men had advanced the Affairs
of Phyfic to a better Condition, when no-
thing remained but what we might reafona-
bly have hoped for from the Difcovery of the
Circulation of the Blood ; yet was the Suc-
cefs which was due to this Difcovery, pre-
vented by a Partiality to a Se@®: And thus
has this Age envied a Joy neareft to the
higheft Mankind ever knew fince their O-
riginal, :

12. Ihave often wondered how {o many
Learned and Ingenious Men, who could
point out the Errors of their Predeceflors to
be avoided by others, yet could not them-
felves avoid falling into thefe very Miftakes :
Let them bear the Honour of banifhing oc-
cult Qualities, of fubduing the idle Fears of

d
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a Pacuum, and the noify Jargon of fubftan
tial Forms: But yet they have introducec
occult Fermentations, and Pores thar ar
obedient to the /#ord of Command ; and theil
Impotent Withes, rather than their honefi
Studies for Improvement, have brougha
Things to that pafs, that we long fince have
been at a Lofs for Phyfic, in the mid{t of
Phyfic it felf. For what Difference, 1 pray,
can we make between unknown Figures,
and occult Qualities ?  Or what between the:
Influences of the Stars, and the Operations;
of fubtile Matter? Which refletts moft:
Difhonour on our Profeflion, to allow the:
Veflels a Power of attralting fome Liquors,
or,when we cannot folvethe Difliculty by any
other Means, to aflume 2 Power to our
felves of Poetical Machinery, and introdu-
cing Fluids exaltly adapted to the Orifice of
the Veflels? Which Hypothefis of the Fear
of a Facuum performs moft Wonders for a
Sett of Men? His, which givesa Liberty to
any Body of running in to prevent a Vacuity
In any Place? or his, who has filled the
World with a fubtile Matter, which does
all that Work by it felf, and which is infi-
nitely minuter than all other Bodies ? Who
that has rejected the Sympathy and Antipa-
thy of the Antients, can bear to hear Men
difpute of the Contention and Agreement
of two different Airs that meet within the
Canals of our Bodies ? Who does not plairiz_ly
| ¢
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fec that the Natural and the Foreign Air
perform the fame Feats as the Innate and
Adventitious Heats; and that the fame Tale
1$ told over again only in other Words? Bur
I am weary of infifting {o long upon o evi-
denta Truth. ‘T'his one Thing I {hall not
fcruple to add, That I can prove that there
is no Fermentation in the Glands of a2 Hu-
man Body ; that all the Pores, and all the O-
rifices, are of a fimilar Figure; and therefore
that the Diverfity of Figures, and Ferments,
introduced by the Adherents of a Se&, is of
no manner of Ufe in the Theory or Pra&ice
of Phyfic.

13. It remains then that we cultivate Phy-
fic, not under the Difguife of fuch Fictions as
thefe, but upon the Trials of Experience ;
 that we {uffer not our felves to be in the Jealt
Inftance diverted from Truth by an unwary
Partiality to a Se@, nor the Honour of our
Profeflion lic at the Mercy of the Vulgar,
and be governed by their Decifions: But let
us at laft exert our felves into Liberty, and
let the infamous Mark of ‘Oncertainty, ever
flowing from a Fondnefs to a Sect, be at
laft wiped off, and removed from our Pro-
feion.

But fince I have affirmed that the Enqui-
1y into Phyfical Caufes is unneceflary to
Phyficians, "and that Affertion may {eem
harfh and rude to Philofophers, I have a

mind to confirm and illuftrate it by an In-
| e ftance
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ftance that will place this Matter beyon
the Hazard of Doubt or Difpute.

14. The Phyficians who have wrote by
fore us upon thofe Difeafes of the Eyes, 1
which there are fome Images that diftun
the Sight, make no Scruple of afligning
Phyfical Caufe for it, which is the Corpui
cles that fwim in the watry Humour, whic:
bring in an uncertain Motion and Floatin:
to all Parts, imprint upon the Retina ¢
Images of Flies, and other Things, that feen
to iwim at random before the Eyes. Bu
while thefe People are tracing Mechanica
Caufes from their firft Original, and fearch
ing after the latent Nature of thefe Afect;
ons, they have neither found out the Caufl
they fearched for, nor affisned their prope;
Symptoms to each particular Diftemper.

15. To make this plain, 1 affirm that 1«
Corpufcles fwimming in the watry Humour
or inclofed within the Eye, can paint any
Image of themfelves upon the Retina ; the
Proot of which is to be drawn from what j:
demonfirated by Writers of Optics.

For any one who confiders carefully how
very {mall Diameters of the Humours of the
Eye muft be aflumed, and what the Laws
of Refrattion are, will cafily find that the
Images of Things placed before the Retina
in the Eye, are proje&ed wholly without the
Eye, and are never imprinted upon the Ret;-
#a, and therefore can never difturh the Sight.

But
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But tocontute the Notion of thefe Images,
and prove that the Corpuitles contained ei-
ther in the Aqueous or Vitreous Humour,
or fituated before the Refina in any Part of
the Eye, neither produce thefe Images by
obfcuring the Parts of the Obje&, nor inter=
cepting the Rays emitted by the Obje&t : Let
us remember thisAxiom in Optics.
- That there is no Point of a vifible Ob-
“ je& from which the Rays of Light do not
* reach to all Points of the Cornea, and by
* confequence, altho’ many Parts of the
* Cornea may be obfcured, yet all the Parts
“ of the Object will be feen by the Eye. ”
But if that Point of the Retzga, in which
the Rays emitted from any vifible Point,
ought to meet, be by any means fo covered,
~and comprefled, as to make its Pofition un-
fit to refle& the Image, then there can be no
Preception of the Obje&t. "And if this Cafe
happens in many Points of the Retina, all
thole Accidents will follow. which Phyfici-
ans have {o long fancied to be effe@ed with-
in the Aqueous Humour: But I will briefly
explain the Ways, for there are more than
one, how -thefe Phznomena may conftantly
happen. |
- 16. BEvery one knows that what we call
the Retina, is a Sort of Net-Work, whofe
Textuee confifts of a great Number of Fi-
bres of the Optic Nerve, whence thefe F ibres,
attended by the Blood-Vefels, are dilperfed
B round
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round the Bottom of the Eye, and that Part ¢
the Eye that lies about the Infertion of th
Optic Nerve abounds moft with thefe Veffel]
Therefore if the Eye is placed in fuch Situ
ation, as to make the Rays neceflarily fa;
upon that Part of the Retina, no Reprefents
tion or Preception of that Obje&t can follow
We will ery the Truth of this Phenomena:
thus : Ifany two Bodies are expofed to Vie
in the fame Line parallel to the Horizon, ani
on a Plane that paffes thro’ the Eyes a littl
higher, and at the Diftance of half a Foc
from each other: Then fuppofe the Left Eyi
ihut, and the Right one turned to the Objec
placed upon the Left Hand ; and then let u
approach the Obje&t flowly, or recede fron
them, according as the Nature of our Eye
requires. Firft, wefhall perceive that we {&
both Objetts diftin@ly, but at laft we f(ha:
come to fuch a Point, when the Obje€
placed upon the Right Hand will difappear
and yet we fhall have a clear View of al
Things round it. Now this Cafe happens al
that Diftance from the Obje&ts, and in tha
Situation of the Eye, from the Rays falling
upon that Part of the Bottom of the Eye
which is {o obfcured and opprefled by its Re:
ception of the Optic Nerve, and the Blood.
Veflels, as to allow no free Room for the
Impreflion of the Image. And in Diftem.
pers of this Nature, other Phenomenas hap-
pen after the fame Manner. What makes

Ime
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me more pofitive in this Aflertion, are {fome
Theorems which are of Ufe in the explain-
ing the Circulation of the Blood: I have fe-
lected the following one, which is applicable
to the prefent Cafe.

If tge fame Phenomenon may arife either
from the Liquors flowing within the Veilels,
or thofe without, it ought always to be
afcribed to the internal, never folely to the
external Fluid. But my Aflumption is, that
there is no external Force.

17. Thus then I have produced an In-
{tance of Diftempers which are not to beac-
counted for by a Phyfical Caufe; fo that it
15 evident that Phyficians may know the
State of the Part affefted, and the Method
~of Cure, without the Knowledge of thofe

Caufes. For my Part, I am fatsfied with
- the 1lluftration of any one Property only of
Difeafes, which may be of Ufe in explaining
their Phenomenas, not pretending fo much
as to gucfs at a Phyfical Reafon, being fuf-
ficiently affured no Man living is Mafter of
one: For no one will attempt the giving 3
Phyfical Caufe or a Mechanical Origin for
the exciting that Change, which is a Pro-
perty of the Mind, when Objects propagate
Motion by the Mediation of the Nerves.

But however, tho’ I know, nor am at all
£ﬂ1‘pr11ed, that the Phyfical Caufes of thefe
Jymptoms, and their intimate Natures,
fhould efcape the diligent Enquiry of Phy-~

Ci3 ficians;
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ficians, yet I think I have explained eithe
their Mathematical or Medical Caufes, ths

is, fuch as are moft ufeful for a Phyfician
know.

I wifh it were in my Power to give @
caly and plain an Explication of ali the othe
Afteftions of our Bodies, and deliver a Ma
thod for their Cure. Could I do this,
fhould not defpair of making fome Returms
to thofe Illuftrious and Learned Governors
who have promoted me to the Profefforthi-
of Phyfic in that Republic, what has freed in
Members from the moft infufferable of all
Slaveries, the T'yranny of a Se&.

T HE



DAV ERY one who underftands that

- =gl Part of Geometry which treats of
sl Vifion, knows, that the Focus of
Ut the Parallel Rays falling from the
Aqucous Humour upon the Sphera Vitrea,
after their Refrattion made at the Convex
Superficies of the Sphere, is diftant from the
Vertex of the Incidence nine Semidiameters
of the Sphere: And that the Focus of the
fame Rays, after their Emerfion from the
Sphere, is diftant from the Sphere three Se-
midiameters and a half. Wherefore the Rays
that are parallel in the Aqueous Humour,
after their Refraltion at the entire Sphera
Vitrea, included in the Aqueous Humour,

C 4 con
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converge to a Point that is diftant three Sa
midiameters and a half from the oppofit
Superficies of the Sphere ; or, what is th
fame, of the Point, or Radiant, which i
diftant three Semidiameters and 4 half from
the Sphera Vitrea, included ip the Aqueow
Humour, the Rays come oyt parallel behine
the Sphere ; and therefore the Image of thas
Point or {mall Radiant Body, will be at a;
infinite Diftance from the Sphere, and bw
confequence will not be painted upon the
Retma, and no Senfation of that Point can
beexcited in the Organs of Vifjon.

Wherefore, allowing the Obfervations 111
Optics, which prove that the fame Refrac-
tions obtain in the Chryftalline Humour, as
in the Vitreous, it is manife(t that no Image
of the Radiant Body, which is diftant three
Semidiameters and a half from the Chryftal-
line Humour, can poflibly be imprinted up-
on the Retina; but, as is evident, the Cor-
nee of no Eye is diftant from the Chryftal-
line three Semidiameters and q half of the
Chryftalline. Therefore no Vifion follows
from the Pofition of any Body in the Cornea,
much lefs in the Aqueous Humour; or the
Corpulcles that lie, or fwim there, are im-
perceptible by the Eye.

From this Demonftration it follows, that
in a Suftufion of the Eye no fuch Images of
Bodies are perceptible, as the Writers of Phy-
hie afcribe to a Suffufion, who by a very
' o P S . 0 grofs
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grofs Miftake have attributed Symptoms en-
urely foreign to the Difeafes of the Eye:
But if thofe Images happen with an Obfcu-
rity of Sight at the {fame time, then an A-
maurofis, or what is commonly called a Guz-
ta Serena, will be the Attendant of a Suf-
fufion.

2. Becaufe, if thefe Flies, Spiders, and
{fuch Sort of Bodies, {feem continually skim-
ing before the Sight, when there appears no
Sign of an external Inflammation of the Eye,
an Amaurofis arifes, the Reafon of which,
and the Method of its being generated, I have
more fully declared.

3. If thefe Images are accompanied with
an external Inflammacion, there 1s alfo an
fnternal Inflammation, and that too f{ituated
in the Refina it feif. And as for this, 1have
long fince made that Obfervation ; for being
convinced by Reafons in Optics, that thofe
Jmages arofe from a Defet of the Parts of
the Retzna, being too much covered by the
“extraordinary Zenfion and Oppreflion of the
Blood-Veflels, I eafily found that they who
{uffered by an Inflammation reaching to the
Retna, muft be affelted by the fame Symp-
toms.

4. And it is true in general, that thefe
Films and Images in an Amanrofis arife from
the Defe& of the Rerina, which is made un-
fit for the Reception of the Image, by the too
great Diftention of fome Part of it, and the

100
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too great comprefling and covering of othen
Parts. And becaufe this Symptom of Op-
preflion may happen in the Veffo[s of the Re-
fima in any State or Condition, the Retina
will be fubje& to the breeding all Sorts off
Tumours, that may at any Time affe@ any
other Part. Now in my Opinion; it is evident 1
to any rational Perfon, that he, who under- .
{tands thefe Things, cures by Art, and not by
Chance.

Thus then T have demonftrated in 4 few
Words the Theory of the Difeafes of the
Eye, and at the fame time have iven an
Inftance of the Ufefulnefs of Mathematics
in Phyfic; for the Merhod of Cure Is eafily
to be drawn from this Theory ; nor is it Jefg
plain how much they who make ufe of Colly-
72ms in thefe Cafes, baffle and impofe hoth
upon themfelves and their Patients.

Lo Dr. SEwWELTL,

SIp

SR HERE being fome Miftakes in Dr.
I T (& Pitcarrm’sTuEoRy of the DisTE pm-

BS| PERS of the Exx, T have, according

to my Promife, fent you the follow.
ing plain and eafy Demonftration of what
the Doltor means to prove. This

I



“This Is his Propofition in other Words---

The Mulce Volitantes, o finall Bodies, like
Flies or Spiders, which appear to fly or fwine
about the Air, before the Eye, are not ow-
g to any Bodies in the Aqueous, or any
otber Humour of the Eye.

LEMMA L

The Focus of parallel Rays, or burniy
Pownt of a Lens of Glafs convex on bor
Sides, is nearer or farther behind the Lens,
according as it is move or lefs convex 3
nearer bebind the Lens, if it be more con-
vex, or a Segment of a lefler Sphere ; and
farther bebind it, if the Lens be lefs con-
- vex, or a Segment of a greater Sphere.

LEMMA 1L

If a diftant Object, or fuch an one whofe
Rays falling upon a Lens are look’d npon as
a Parallel, bas its Image diftinétly projec-
ved behind the Lens in its Focus, which is
at a determinate Diffance ; as fir Example,
at the Diftance of an Inch, by bringing
tbe Object pretty mear the Glafs, the Focis
will fly off to a greater Diftance, that is,
the Image will be projected farther bebind
the Glafs than the fore-mentioned Diflance,
bz if we would bave the Image reflor’d
¢0 the Diflance of an Inch, the Object re-

mfzéfséﬂg
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maning fill near the Glafs, we muft fib-
Jlitute another Lens more convex in a due
Lroportion, (whofe Focus of parallel Rays
is [borter than that of the former Lens,)
and the Image <will be diftinit ar the Dizf=
bance of an Inch, as before, the Focus of
the near Object in this Glafs being at the
(wne Diftance from it, as the Focys of pa--
rallel Rays in the other.

Common Experiments, and the leaft Tinc-
ture 1n Optics, will prove the Truth of the
LEMMAS.

The Rays which coming from a diffant
vifible Obje& fall upon the Cornea of an
Eye, are by the Coats and Humours of the
faid Eye refra®ed o as to unite upon the
Retina of it, and there projet the Image
of the faid Obje&, the Eye doing the Of-
fice of a Convex Lens: Now, if the Ob-
Ject be brought nearer to the Eye, (as for Ex-
ample,) to the Diftance of two or three
Feet, and all the Parts of the Eye remain
in the fame Pofirion, and of the fame Figure
as before, the Rays will be interce ted by
the Retina, before they can proje&t a dif-
tintt Image of the Objet by their Mceting,
which (could they pafs on) ‘would be behind
the Retina by Lemma ii. Bur the Eye be-
ing made of flexible Coats, and yielding
Huomours, has the Power to alter its Pi-
Bure; and pecome more convex, and fohby

that
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¢that Means its Focus is fhorten’d by ZLen:-
ma 1. it being the fame Thing as the fub-
fituting a more Convex Lens; and there-
fore by Lemmaii. the Object, tho’ broughe
pear, will paint a diftin¢t Image of it felf
on the Retina, and fo the faid Objeft will
be feen diftinétly.

But if the Objett be brought very near the
Eye, (as for Example,) to the Diftance of four
Inches, it will be out of the Limits of dif~
tinét Vifion, and no Image will be projec-
ted on the Refwma, the meeting Points of
the refrated Rays being far beyond it ;
neither can they be brought to the Retina by
making the Eye more convex, becaufe the
Eye cannot be made convex enough for an
Objett at fo little a Diftance, as any Bo-
dy may be fenfible of, by the Pain that is
felt in endeavouring to look at fo near an
Objett.

‘There are indeed fome fhort-fighted Peo-
ple, whole Eyes are {o convex, that they
can fee diftinctly at that Diftance; but if
the Object be brought within half an Inch
of their Cornea, or elfe to clofe it, it will then
be out of the Limits even of their Vifion,
and no Image at all of fuch an Objeét pro-
jected on the Retina.

If then no Objett at the Cornea, by rea-
fon of its Nearnefs to the Retina, can be
projetted upon it, much lefs will any Ob-
ject under the Cornea, that is, in the Ague- -

oy
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ous Humour, or in any other Humout of the
Eye. Which was to be demon 1ftrated.

The fame Thing may alfo be proved by
two ealy Experiments.

Exp. Take a Convex Lens of Glafs, and
having fet a Candle at any Diftance before
it, greater than that of its Focus of parallel
Rays, the inverted Image of the Candle will
fall upon a Paper held behind a Glafs, and
be dittin&t ar a Place eafily found by moving
the Paper backward and forward ; then ftick
feveral Pieces of Paper upon the Lens, fo
that the Places of the Lens which are co-
vered take up as much of it as what is left
uncovered, or more, if you will; and then
expoling it to the Candle as before, you will
have as diftin& an Tmage as before, though
perhaps not fo bright.  Though dark Bodies
thould be within the Lens it felf, as it {fome-
times happens, if the Glafs of which it is
made be taken from the Top or Bottom of
the Glafs-houfe Pots, the Image will alfo be
diftinét.

Lixp. Take the Chryflalline Humour of an
Ox’s Eye, or any Eye frefh taken out of the
Head, and it will proje& an Image of the
Candle as the Lens did, and diftin& alfo,
though you ftick little Pieces of Paper upon it.

From thefe Experiments it is plain, that
no Bodies, in any of the Humours of the
Eye, can projett their Images upon the Re-

Lina. _
There |
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There is another Proof of this, which per-
- haps has not been taken Notice of before;
- for which Reafon I mention it, though it is
not fo dirett as the others.

It is obfervable, that thofe which fee the
Mufee Volitantes,{ee them more when they
look at a bright Objeft, or have been juft
looking at it, than when they look at a dark
one. Now if Bodies in the Agueous Hu-
mour obftructed {fome of the Light which
comes from the Objet, and made Mufie
Folitantes by hindering it from falling on the
Retma, it would be eafy for the Eye to
open its Pupil, (which is narroweft when
the Eye looks at a bright Obje&,) and take
in more Rays. Whereas if the Mufce Vo-
Uitantes appeared more when we look at dark
Objects, we could not be help’d by taking
in more Rays; becaufe the Pupil is then as
open as it can, in order to receive a great ma-
ny Rays, whichare refle€ted but {paringly by
dark Objedis.

Now if we fuppofe, with Dr. Pitcairn,
that the Fault is in the Retina, which in
fome Parts of it 1s infenfible, or not fenfible
enough to the Impulfc of the Rays, this
_ Phanomenon will be ealily. explained ; for
when looking at a dark Obje&t we fee it by
only a {mall Impulfe on the Retina, the Difte-
rence between the Impreffion on the Sound,
and that on difeafed Parts is not fo fenfible;
but when the Retina is ftruck by a ftrong

Light,
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Light, as in the firft Cafe, we are more {en-
lible that the Impreffion of the Rays is diffe-
rencly received upon the Retina difeafed in
fome Parts.

There are, indeed, fome of thofe, who are
troubled with the Mufee V olitantes, that are
affected a different Way from what I juft
mention’d, that is, they fee thofe fmallTmages
very much, when they look at a dark Ob-
ject, and fcarce perceive them when they
look at a bright one: But this will not -
take off the Force of the Argument us’d in
the other Cafe. For in that, fome Parts of
the Retina are altogether infenfible, (at leaft
tor a Time,) and that happens to thofe who
have the Mufie Volitantes for a great while
together : But in this Cafe the difeafed Parts
of the Retina are not {o ftrongly affeCted or
comprels’d, as to be altogether uncapable of
thofe Vibrations which they ought to have;
but thena {mall Light, or fuch as is reflefted
by a dark Obje, is not able to excite them,
though when the Eye is turned to a lucid
or very {hining Objelt, {o great a Quantity
of Light pufhes in upon the Retina, as to
caufe fuflicient Vibrations in the difeafed, as
well as the found Part.

If you think this worth publifhing, it is
at your Service. -

L am, Sir, your moft Humble Servant,

J. T. DESAGULIERS.
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Circulation of the Blood

Through the
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= R. HArvEY has informed us, ina

P2l Syltem entirely new, and provi-
Pl ‘in dentially difcovered, that the Blood
NeA58AS) runs from the Heart through the
Arteries, and returns to the Heart through the
Veins: And contenting himfelf with recom-
mending this fingle and general Hypothefis to
the Belief of Phyficians, has left all theother
Particulars in the Dark, and unexplained. But
when this was found not to anfwer fufliciently
Medicinal Ufes, the Learned began to difpl.;te,
Wwile-
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whether the Blood was conveyed from the Ar-
teries into fome Parts of the Body, where the
Arteries and Veins are difperfed with their
Mouths unclofed, and open ; or whether the |
minuteft Arteries did not convey the more
grofs Blocd for the Nutriment of the Parts,,
but only the thinner Part which was not to
return to the Heart, and all the reft of the
Blood pafled through the largeft Arteries into
the Veins, which are conneéted to them by
Anaftomofis. 1t is plain to any Obferver, that
either of thefe Hypothefes contradi&t the Cir-
culation of the Blood : For the firft empties
a large Quantity of the thicker Blood, (that
is, fuch as is contained in the greater Vef- |
fels,) into the Parts of the Body, or rather
the Interftices of the Parts: The fecond
empties the thinner Part of the Blood, (that
is, what is contained in the lefler Arteries,)
which is appropriated to the Nutriment of
the Parts, that 1s, it fuppofes that a great
Part of the Blood does not circulate, but, as
they exprefs themfelves, is detained and ftag-
nated in the Yifera, and the Pores of the
Parts. But fince all the Blood 1s forced by
the Impuife of the Heart, and the Arteries
into a circular Motion, infomuch that
while they a€t with their proper Vigour
the Blood cannot be at reft, it is evident, that:
it is impoffible it fhould ftagnate in the mi-
nuteft Vellels, which mulft neceffarily burft
by the continual Acceflion of the Blood, or

muft
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be fwelled to an extraordinary Degree
yy that Blood which is not to be conveyed
gro’ the Veins; which Accident never hap-
ﬁens to any Animal 1n a Statc of Health :
And it 15 as plain, that it is notderained in
the Pores, upon account of the continual
Increafe which, for the fame Reafon, muft
pecellarily follow. For the more Blood that
was difperfed in the Pores, the greater would
be the Difficulty of its Returns from the
Stoppage of the Veins by the circumambi-
ent Fluid, as {hall be proved in the following
Difcourfe.

2. As the Phylicians, of al Men, {eem co-
vetous of new Dilcoveries, {0 they are com-
monly taken with the Novelty of Terms:
Thus there arofe a Set of Men, who obfer-
ving that there was a Sort of Glandulous
Fleih bundled up in the Viféera, and which
was provided with all Sorts of Vellels, they
made no Scruple of affirming, that there are
Glands in all Parts of the Body, which re-
ceive the Blood from the Arteries, and tranf=
mit 1t unaltered into the Mouths of the
Veins, which open even within the Glan-
dulous Subftance, while they fend another
Part of it, which is fit for Separation, thro?
its proper fecreting Veflel.  But this Hypo-
thefis has brought nothing new into Phyfic,
but only the Ufe of a Term. For this is all
that it amounts to, the calling a Gland that
Medium, which the Antients call’d fome-

D2 times
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times the Parts and Subftance of the Body,
{fometimes the Anaffomofis, and which they
would have to bear, properly, neither the
Name of a Vein or Artery. This Notion,
as was unavoidable, is prefled too with the
fame Inconveniencies; for as it has yet only
appropriated the Arteries and Veins to open
into the Cavity of the Gland, the Vein can
only receive again a Part of the Blood, the
reft will partly be excerned, and partly ftag-
nated, to maintain the Subftance and Nu-
trition of the Parts, which is entirely con-
tradiCtory to the Circulation of the Blood,
and 1s proved falfe after the fame Way of !
Reafoning, as we made ufe of in the prece-
ding Paragraph.

3. But fince it is evident, that the Noti-
ons of Men ought to be fuch as are applicable
to the Ufes of Life, and not the Vanity of|
Difpute ; therefore we may chiefly colle&
the Opinions of Phyficians about the Circu-
lation from the Books they have writ upon
the Art of Cure. 1In thofe moft of them dif
cover their Belief of the frequent Extrava-
fation of the Blood from the Mouths of the
Hamorrhoidal, Meferaic, and other Veins ;
which Opinion they could never embrace
who had any Knowledge of the continual
Motion of the Blood from the remoteft
Veins toward the Heart. But all Phyfi-
cians who have prefcribed any Method of
Praltice agrecable, as they would have it

thought,
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thought, to the Circulation, uranimoufly a-
oree in affirmingthat the Blood either ftag-
nates in the Parts, or in the Glands; and
becaufe the Blood, whether of the thicker
or thinner Texture, when detained in the
Interftices of the Parts, might f{uffer and in-
duce all the fame Symptoms as were ob-
ferved in the Blood by the Antients, who
knew nothing of the Circulation ; therefore
the fame Mecthod of Cure which the Ancients
made ufe of is almoft every where followed
by the Moderns, altho’ generally contradicto-
ry to Experience and the Laws of the Cir-
culation. For this Reafon we are not to
wonder why no greater Alteration is made
in the Pra&ice of Phyfick, fince moft Difeafes
arife from fome Diforder of the Circulation
in the leffer Veflels, which many of the Mo-
derns plainly demonfirate they underftand
no better than Hippocrates and Galen.

4. But altho’ many Fluids are feparated
from the Blood, which are never reftored to it
again, and {0 cannot be faid to circulate, yet
there is a Neceffity for fome Motion of theirs
dependent upon the Circulation of the Blood,
o that if their Motion ceafes, this too mult
either fink into an immediate or a gradual
Stagnation. Wherefore all Fluids that are
. fecreted from the Blood, preferve fome con-
| ftant Motion towards the fameParts, though
“at fometimes a very {low one, as being pref-
fed by the Blood, which too is flowing coa-

D 3 tinually
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tinually towards the fame Parts. From
whence it follows, that thofe who attribute!
no Motion at all to the Fluids fecseted by the!
Blood, or an arbitrary Motion to any Parts,,
cither do not admit of the Circulation of the:
Blood, or do not underftand it. Nor will!
it appear frange, that fuch Phyficians agree:!
with the Practice of the Antients ; and tho’!
they boaft of the Circulation, yet that our
Art owes very little to their Improvements:
For the Circulation of the Blood is not more
neceflary for the Prefervation of Life, than
its perpetual Supplies of the Secretion of
abundance of Fluids, and its Difpofal of them
into different Parts ; and the Caufes of moft
Difeafes are to be look’d for in the Diforder of |
this Secretion, either as it is increafed or di-
minifhed ; infomuch, thathe, who keeps to
the Opinion of the Antients in the Bufinefs of
Sccretion, ought to pratife after the fame
Method, as being ignorant of the Effe@s of
the Circulation. Infinite is the Number of
thofe who diffent from Dr. Harvey’s Demon-
ftrations, among whom Dr. ###/lis is his mo(t
eminent Oppofer. It feems to have been the
Defign of this Perfon, to have endeavoured to
overturn the Foundations of the Art of Phy-
fic, by the Reputation of his Learning, and
his exceflive Praifes of Philofophy: for his
Books are full of nothing but old Notions
difguifed under new Forms; and all his
boafted Philofophy depends upon the uncer-
tain
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tain wandering of the Blood to all Parts of
the Body, and particularly upon the voluny
gary Motion and Refluence of his Nervous
Liquor through all manner of Paflages. Let
any one look upon the Books he has pub-
lithed, his Pathologia Cerebrz, his Treatifes
de Morbis Convulfivis, and his Pharmacentica
Rationalis, where the Animal Spirits which
are to produce the Veriigo, Lpilep(y, Con-
vulfve Motions, are ordered to move thro’
the Pores, and any Interftices of the Parts,
backwards and forwards, and in a Circle,
(and by his good Will, he would have drove
them into many other Cucve Lines, had he
known their Names,) fince he had either for-
got or defpifed the Knowledge of the Struc-
ture of the Brain, the Nerves, and the Laws
of Circulation. But in other Diftempers he
makes Animal Spirits of a heavy Nature, and
difpofed to {leep; fometimes he ateributes
Perception to them, at others a Quality, like
the Waters of Styx, and all entirely foreign
to Fluids circulating in an Animai Body.

5. But Phyfic'ans of greater Sagacity feem
to have avoided thefc Miftakes, and thefe
will have all the Blood ftrained through the
Glands, and part of it to return into the
Veins, and the reft to be difpofed of with-
out the Glands into the fecreting Veflel.
And fo, asif they had agreed the Matter be-
fore-hand, that fome, at leaft, might fall into
the Right, they took different Paths in their

D 4 Enquiries &
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Enquiries: They who cry up Chymical Me-
dicines, attribute a certain Native Liquor
to every Gland, which they diftinguifh by
the Name of a Ferment, that is, fome fluid
Particles, that feparating from the Blood as
foen as it is made, pafs off into Recepticles
agreeable to their Texture, to which they are
carried by a natural Tendency, that is, a
Tendency of Aflimilation. Such as they
order the Matter, is the Quality of this Fer-
ment, that the Blood, or the Part of the
Blood, which is fo feparated, may be changed
immediately into a Fluid of a different Qua-
lity ; fuch a one as is obferved to proceed
from that Gland, or a fimilar Bundle of
Glands. Thus, for Inftance, they affirm, that
part of the Blood being carried to the Glands
ofthe Liver, is, by the Force of the Ferment
of the Liver, which Ferment is innate, and
congenial to the Glands of the Liver, imme-
diately altered into mere Bile. The Main-
tainers of this Opinion are forced to fay, the
fermenting Liquors ftagnate in any Part,
and {fo cannot allow any Circulation of their
Ferments ;, tho’ to afferm that Fluids can come
to a Conliftence, and in a State of Stagna-
tion, can mix with the circulating Fluids,
without circulating themfelves, is contrary
to the Circulation of the Blood, the Prefer-
vation of Life, and the Nature of Things.
6. Yet I cannot help wondering, thag
there {hould have been any who could have

beﬁéved
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pelieved that the Bufine(s of Secretion could
be performed merely by the Affiftance of
Ferments: For though that Opinion (which
grants that all Fluids contained in an Ani-
mal Body are either impelled in a Circle,
or in fome diret Line of Motion, and that
no Fluid can naturally be ina State of Reft
or Stagnation) were not contrary to the
Circulation of the Blood, yet other Things
befides Ferments are made ufe of for the Of-
fice of Secretion, that is, for the Prefer-
vation of the Circulation of the Blood ;
other Things, I fay, which, however, when
admitted plainly, demonftrate the Impoffibi-
lity of Ferments, as {hall be fhewn here-
after. But they who have embraced this
Hypothefis, though in Words they acknow-
ledge the Circulation of the Blood, yet in
Effe&t they have deftroyed it : For how do
their Opinion, who fay that the Blood is
detained in all the Glands till it is changed
by the congenial Ferment, differ from the
Antients, who taughtthat the Blood alumed
different Qualities in different Places, and
was affeCted by the natural Warmth, or par-
ticular Temperature of the Parts? Or what
more fuccefsful Method of Cure could one
proceed upon than the other ? Whatever
are the Grounds upon which they prefer
themfelves to the Ancients, they areall, to a
Man, either ignorant of the Circulation it
felf, or the Effe&s and moft noble Ufes of it.

And
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And, indeed, fince thefe Ferments have nothing
to do with the [olid ‘Parts of the Velfels, but
the Fluids fecreted from the Blood, the Secre-
tion mufl neceffarily be at one Time performed
without their previous Affiflance, and there-
fore may be always [o, without thewr Af-
Siftance.

The fame Method of Reafoning confutes
thofe, who affert that the Bile 1s fecreted in
the Kernals of the Liver, becaufe it unites it
felf with the Bile naturally implanted in
thofe Kernels, but will not mix with the
Urine contained in the Glands of the Kidneys,
depending upon the Experiment of a Paper,
which, tinétured with Oil, will not let Water
pafs thro’ it, and which, if it be firft wetted
with Water, the Qil will not pafs. Becaufe
it is evident from what has been before
fhewn, that this Native Bile is to be account-
ed a Native Ferment, and by confequence

_ought to be entirely removed by the Force of
the Circulatton, and wafhed away by fuc-
ceeding Fluids of any Sort whatfoever. Be-
fides, it may be united to every Flutd con-
tained in the Blood, as being before joined
to all the Fluids of which the Blood is com-
pounded, and fo cannot poflibly refufe a
Union with any of them : For I do not intend
to difpute here concerning the Attraltive
Forces.

7. Thus they who were not fatisfied with

thofe Chymical Ferments, but fell into a

Method
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Method of explaining this Difficulty more
agreeable to the Mechanics, and the new
Philofophy, invent thefe Means for the Se-
cretion of a Fluid from its Union with the
Blood. For it being allowed on all Hands,
that the Animal Blood is compounded of a
Mixture of many Fluids, and that every one
of thefe Fluids (ifhomogeneous ) confifts of
{imilar Particles, and of a different Figure
and Bulk from the Particles that compofe
any other Fluid; or (if heterogeneous) of
Globules that contain Particles of different
Figures and Bulk, and different too from the
Figure and Bulk of other Fluids ; they have
fuppofed that there are within the Glands
Bodies of a Sieve-like Form, to which the
Arteries convey the Blood, which upon its
Arrival there adapting it felf to the Holes of
that Figure, which is peculiar to the Mafs of
the Fluid, it conveys or forces fome Part of
the Blood into thofe Holes, in order to be
carried off to the Secreting Veflels, while
the other Fluids return again thro’ the Veins:
So that the Pores of the Glands muft be of
different Figures in different Parts of the
Body, according to the Diverfity of the Fi-
gure of the Parts of every Fluid centained
in the Blood. This whole Bufinefs is il-
luftrated by the Inftance of a Sieve, which
gives a free Paffage to one Sort of Grain, and
yet ftops another Sort, not larger, but of a
different Figure; and again by the Inftance
il of
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of a Strainer, thatis pervious by fome kind
of Fluids, while others which feem of a finer
Texture cannot pafs. And there have been
fome who have joined this laft Hypothefis
with the former of innate Ferments; and
their Way of Reafoning ought indeed to be
followed by all the Patrons of Ferments.

8. For whatfoever kind of Ferment we
fuppofe in every particular Gland, which is
capable of changing the Blood impelled thi-
ther into a new Form and different Body,
yet upon that Change, it ought to aflume
fuch a Figure, as is agreeable to the Orifice
of the fecreting Vellel proper to that Gland,
and which ought to be fo framed, as to ex-
clude all Bodies of a different Figure; other-
wile any Body of a fufficient Subtilty may
pafs thro’ it without any Afliftance from the
Ferments: To prevent which, all this plau-
fible Tale of Ferments is brought upon the
Stage, and all this Reafoning upon the Di-
verfity of the Figures in the Pores received
with great Applaufe. Upon this Account
the Authors of the firft Hyporbefis of a defi-
nite Number of Ferments, are obliged to
have Recourfe to the {econd of definite
Number of Pores: For they having fuppo-
fed different Ferments in different Glands,
which feem neceffarily to require Sieve-like
Subftances of a Variety of Figures, or Re-
ceptacles more agreeable to one Ferment than
another, there was no Reafon for their difs

allowing
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allowing the fecond Hypothefis, but their not
underftanding it. But however contradic-
tory they may feem, who émbrace the firft
and deny the fecond Opinion, yet ftill the
fecond has brought no real Advantage to
Phyfic, becaufe the Affertors may frame ar
their own Pleafure any Figutes in the Parts
-0f Fluids and Pores anfwerable to them ; nei-
ther can they be refuted, fince they are fo fmall
. as not to be the Objelts of Sight. And thus
it was eafy for the Slaves to a Set to adape
Pores and Reafonings to the Principles of the
Galenifts, however in themfelves unfound.

9. There are two Reafons which feem to
have inclined the Aflertors of the fecond
Opinion to make the Variety of Secretions
daily obferved in a found Animal, depend
upon the Diverfity of the Figures. Firft,
becaufe they fancied, from the Inftance of ehe
Szeve, that fome Bodies might pafs thro’
and others, tho’ not of a larger Size, could
not, if there were only -a Diverfity of Fi-
gures allowed. In the fecond Place, if it
were not as they {fuppofed, they could give
no Reafon why Swear and other (if there
are any) thinner Fluids, fhould not pafs
thro’ the Orifices appropriated to {ecrete and
carry off the grofler Fluids, which would en-
danger Life. 'The Grounds of this Fear,
more infignificant than the Fear of a Pacuum,
fhall be removed at the End of this Differ-
tation.- Now we muft examine the Inftance

of
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of the Sieve ; and let us fuppofe a Sieve per-
forated with Circular Holes. Ifin this Cafe
you apply fpherical Solids of no greater Dia-
meter than the Diameter of the Holes, they
will pafs, and run thro’. Butif you apply to
the Holes Grains of Corn, or any other Bo-
dy of greater and lefler Diameters than the
Holes, the greateft of which is greater than
the Diameter of the Hole, the leaft is not,
than they will not pafs and run thro’, if the
largeft Diameter happens to come parallel to
the Diameter of the Hole ; which is only
a fingle Cafe in this Inftance: Becaufe they
may be fo apply’d, that the leffer Diameter
fhall fall parallel to the Diameter of the Hole,
or if not parallel, it may be inclined at any
Angle; and thefe Angles being infinite, pro-
duce an infinite Variety of Cafes. And thus,
without any regard to the Figure, this boafts
ed Argument of the Sieve is eafily confuted.
Whercfore to place the whole Matter in
the cleareft Light; let 4 fignify the Con-
ditions of Admiffion ; £, the Conditions
of Exclufion; ¢ the Turns of Admiffion; p
the "T'urns of Exclufion; then the Quantity
fﬁug['lt for will be {Lﬂa? as IS evident

g P
from the Demonftration of the GreatHuygens.

And fince, as is proved, the Quantity p is
finite, but ¢ is infinite, therefore p is loft,

and the Produét will be “—3: and by confe-

quence
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guence the Cafe of Admiffion will always
happen. |

ro. Whoever attentively confiders how
great a Portion of our Blood is of a watry
Subtility, or rather a watry Fluidity, nor
to fay entirely watry, and which Water, or
any Thing of an aqueous Fluidity and Gra-
vity, can by Degrees and by a gentle Heat
cafily rarify and feparate into any, even
the minuteft Particles ; or if he confiders the
Nature of a Fluid, he will foon allow, that
the Blood which flow thro’ our Veflels by
the Force imprefled upon it by the Motion
of the Heart, may be feparated into Particles
much more minute than the Orifices which
it meets with in its Courfe; and yet every
one of thefe feparated Particles may be a
Fluid, and perhaps a Compound of other he-
terogeneous Fluids; for every Fluid ought
to be accounted a Body confifting of an in-
finite Smallnefs of Parts; which however, in
different Fluids requires a differert Force, to
caufe a Separation of thofe Parts: So that
the minuteft Solids of Fluids are not fecreted
in the Veflelsand Glands, but the Fluids them-
felves, tho’ fometimes but in a fmall Quantity:
For it is not to be imagined, that the Force
imprefled by the Motion of the Heart and
Arteries is {0 great, as to be able to feparate
the minutet Parts of the fmalleft Fluid from
an Union with the reft; for if {fo, we fhould
meet with Volatile Salts inftead of Blood,
dif-
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difperfed thro’ all the greater Arteries. But
it is evident that Fluids do not require any
peculiar or regular Figure, fince they can
adapt themlfelves to any Figure, and pene-
trate any Orifice, {fuppoling the impelling
Powers {trong eneugh to break the Cohefion
of the Fluid at the Entrance of the Orifice.
From whence it follows, that if Fluids are
{ecreted from the Blood of the Animal in a
State of Fluidity, thatthere is no Occalion for
any peculiar Configuration of the receiving
Orifice, but that any will ferve, if it be but
large enough; neither are the Figures of the-
minuteft Parts of the fecreting Fluid of any
Confequence in the Performance of the Work
of Secretion.
11. But{uppofe they are not Fluids, which
- are fecreted in the Glands from the Blood in
a State of Fluidity, but that they are minute
Solids, which being reaffembled and brought
out of many fmall {ecreting Veflels into a
larger, compofe a Fluid Body, let us fee
what is requifite to put thefe in Motion.
Here they aflume, that the Orifice will ad-
mit and give a Paflage to only a Body of a
given Figure and Magnitude, excluding all
others whatfoever ; which 1s evidently falfe:
For if the Body to be admitted 1s lefler than
the Orifice, and can be fo placed within it,
that all its Setions pafling thro’ Planes pa-
rallel to the Orifice, are lefler than the Ori-
fice given ; then not only that Body, butan
. infinite
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infinite Number of others of any Figure may
ﬂﬁer and pafs that Orifice. And tho’ we
fuppole the greateft Section of the Body fimi-
lar, and equal to the Figure of the Urifice
given, yet becaufc a great many diffcrent
Bodies when cut bear the fame Figure, there-
fore many diferent Bodies may pafs thro’ the
fame Orifice, or many different Secretions
. may be made thro’ the fame fecreting Vellel.
And thus this Hypothefis about the Necefity
and Convenience of the Figure of the Pores,
falls to the Ground. Thus, for inftance, thro’
the fame Circular Orifice there pafles not on-
ly aSphere, all whofe Settions are fimilar,
and equal to the Circle -of the Orifice, but a
Cone and a Cylinder upon an equal Bafis; and
thro’ the fame Triangular Orifice there paf-
fes a Pyramid, a Prifin, and a Cone, whofe
%n:atcf’c Sedtions pafling thro’ a Plane paral-

el to the Orifice, are equal Triangles, and
fimilar to the Triangle that makes tifu: given
Orifice. -

12. Befide, tho’ there were no Obftruétion
to the Admiflion of a Body into an Orifice
of a given Figure and Magnitude, from the
Magnitude and Simitude of that Body, yet
the Situation alone may be an Obftruétion.
For fuppofe a Cone is to enter a given Tri-
angular Orifice, altho’ the Triangle mea-
fured by the Axis of the affumed Come is not
bigger than the given Orifice, but exattl
fimilar and qual to it, or even much lefs,
.._.; E i ytt



50 Of the CIRCULATION

yet it is moreover requifite for that Section
of the Cone to be fituate parallel to the Ori-
fice, and the Pofition muft be fimilar while
the Body approaches to it, or otherwife it

cannot poflibly enter. But it may happen

infinite Ways, and all equally feafible, both

that the Seftion may approach in a different
Pofition, and that Settions of difterent Fi-
gures may be applied to the Orifice ; becaufey,
befide a T'riangle pafling thro’ a Plane pa-.
rallel to the Plane of the Orifice, there is an
infinite Number of Bodies, and great Diver-
fity of Figures, which may be all Setions
of a given Cone, fince a Triangle is only one
Section of a Come. And thus, there i1s but
one f{ingle Cafe wherein the affumed Cone
can pafs thro’ theOrifice given; but there are
two Ways an infinite Number of Cafe
equally eafy and credible, in none of which
it can poflibly pafs. After the fame Manner;
if a Cube, fuppofe of Salt, be apply’d to

fquare Orifice, every where fimilar an
equal, but yet not parallel in its Situation
{o that Side and Side, and Angle and Angle
exaltly agree, the Cube in this Cafe will n

be {ecreted thro’ the given Orifice ; but i
may happen infinite Ways, that either th
Angle may ftrike againft the Side, (altho” th
Surface is parallel to the Orifice,) and in non
of thofe Calfes it can pafs; or that the Sur-
face may not be parallel to the Orifice, (al-
tho’ it agrees inall otherThings,) and in ncng

0
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of thofe can it pafs. The fame may be af-
firmed of any Solid, except a Sphere ; for all
the SeGtions of that, with the Planes pafling
thro’ its Center, and parallel to any Plane,
are Figures equal and fimilar, and of the
fame Situation, that 1s, equal Circles : So
that a Sphere is the only Figure among So-
lids, which pafles thro’ a given Orifice at
any Situation, as a Circle is the only one of
plane Figures that admits a pafling Body of
any Figure, and at any Pofition, {uppofing
. the greateft Diameter of that Body 1s not

larger than the Diameter of the Circle.

. 13. From all which I draw this confe-
quence; That if there is a Neceflity for an
Agreement of the Pores and the Parts in the
Work of Secretion, that no Secretion at all
would ever be performed : But fince we per-
cetve that frequent and large Secretions are
daily and neceflarily made in every Animal,
we muit allow that there is no fuch Thing
as that fancied Agreement in the Figures of
the Pores, and the Particles fecerned, as be-
ing what would entirely obftru& the Bufi-
nefs of Secretion. And the Force of this
Reafoning is founded upon this : If there be
only one fingle Caufe to make any Secre-
tion at all, and there are infinite Caufes to
obftru@ it; and if every one of thefe is as
powerful as that fingle one, we muft con-
clude that that Secretion is never performed
at all. - And this Argument depends upon the

E 2 fame
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fame Evidence and Neceffity, as that Con-
clufion does of our allowing him abfolutely
the Winner at the Game of Dice, who gene-
rally wins. |
And to finiflh this Matter after the fams
Manner as we ufed in the foregoing Paras
graph, . : |
Let A fignify the Conditions of Admiffion,,
£ the Conditions of Exclufion, ¢ the Turns
of Admiflion, p the Turns of Exclufion :
then the Quantity anfwering Expeltation

will be f—%‘gi, as is plain from the De-~

monftrations of the Great Huygens. And be=
caufe the Quantity 4 is finite, but  is infi=
nite, as we proved in the 122/ Paragraph ;.
therefore ¢ is loft, and the Produét will be:

E—% that is, £; and fo by confequence the!

Cafe of Exclufion will always happen.|
Which was the Thing to be proved.

14. But there is another irremovable Dif-1
ficulty againit this Secretion thro’ Pores of a|
different Figure: For, to inftance, a Cylin-1
der may enter and fill the Orifice of a Paral-1
lelogram, if the Parallelogram generating
the Cylinder be equal to the Orifice, fimilar,
and of the fame Pofition. But fuch a Cy~|
linder will enter and fill a Circular Orifice, |
if the Bafis of the Cylinder is equal to the!
Orifice, and in the fame Pofition. Where-:
fore, if we allow that Bodies {wimming in|

a
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a Fluid do generally approach the Orifices
obverting their greateft Seftions of the fame
Pofition, (which Conceflion ruins our Oppo-
nents,) then the fame Bodies may be fecreted
thro’ Orifices of a different Figure, and with
the fame Faeility. Again, the fame Cone,
according to its different Polition, will en-
ter and fill a Pore or Orifice of a Triangular,
Parabolical, Hyperbolical, Circular, Elip-
tical, and an infinite Diverfity of other Fi-
gures. Therefore allowing the fame Pofi-
tion as before, the fame Seccretion will be
made naturally, and with an equal Facility,
¢hro’ different Places, and different Glands.
Which is contrary to Obfervation, and is a
dire@ Contradi®ion to the Inventers of this
Diverfity of Pores.

15. It feems evident therefore, that the
Orifices of our Veflels, and the Pores of the
Glands and Parts of our Bodies, do not dif-
fer in refpe&t of Figure, but in the Large-
nefs and Extent of Figure. - Give me leave
then to repeat here our former Obfervation,
that a Circle is the largeft and moft capaci-
ous Figure of all Figures upon the fame Dia-
meter, and that it admits the Planes of all
Figures in any Pofition whatfoever, provided
‘they are not of a greater Diameter. Where-
fore fince it is infinitely more probable, that
Bodies of fo many different Figures being
conveyed to an Orifice not circular, will not
fit it; and it is plain too, that thofe Bodies

E3 | will
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will by their Force and Motion change the
Figure of the objected Orifice into fome other,,
which will give Paffage to them in any Pofi-.
tion and Figure, that is, they will change it
into a Circular. And this will happen much
fooner, and more certainly, if they are Fluids |
which are to enter the Orifice, and be fecreted |
there : For tho’ the Orifice were not a Circle,,
yet fince the Parts near to the Centre, that:
1s, the Sides, are more prefled and dilated
by the entring Fluid, than thofe which are
more remote, that is, the Angles and Sides
of the Orifice are more flexible and apt to|
give way, ittollows then, that all the Parts |
ot the Orifice ought neceffarily to be dilated
at equal Diftances, and equally remote from
the Center; and by confequence the Orifice|
will change to a Circle.
But T am willing to give a farther Proof?
of this Matter to the favourable Reader: If
a Fluid is forced down into the Cavity of a
‘Tube with a great Force, that is, a Force far
exceeding the Gravicy of the Fluid, it is evi-
dent from Reafon, and confirmed by fre-
quent Experiment, that the perpendicular
Force toward the Sides of the Tube is al-
ways joined to the Motion of the Tube to-
wards 1ts Length, which Force endeavours
on all Sides, from the very Axis of Motion,
to propel outwards, and that with an equal
Force ; becaule there can be no Reafon gi-
yen why the Preffure fhould be greater tp-
L ' ' wards
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wards fome Parts of the Axis, and lefler to-
wards others, but that Reafon which may
be drawn from the Gravity of the Parts of
the Fluid, which the Queftion {uppofes of no
Moment, on Account of the other {uperior
Force which impels the Fluid. Now this
Force is eluded, and the Tube for all that re-
tains its proper Figure, if the Sides of it are
ftrong, and not much elaftic, unlefs the
Preflure be with fo great a Force, as to break
the Force of the Cohefion of the Parts, in
which Cafe the Sides of the Tube burft, and
fall to Pieces. But if the Sides are flexible,
elaftic, and apt to give way, then it is 1m-
poffible but that the Force muft have its due
Effet, and propel the Sides to equal Diftan-
ces, on every Part from a given Point of the
Axis; and thofe Diftances mult be of fuch
a Length, that the Tention of the propelied
Sides, and the Elafticity, will now become
powerful enough to fuftain the Shock of that
Force. Inwhich Cafe, whatever Figure the
Tube had at firft, it will afterwards be
changed into a different one, all whofe Sec-
tions perpendicular to its Axis will be Circles
of a greater or lefler Diameter, according to
the greater or leffer Force of the Fluid, or
the greater or leffer Flexility, of the Tube in
its different Parts. Now fuch kind of Tubes,
and of fuch a Flexility, are all the Vellels in
an Animal Body, and thro’ thefe the Engine
of the Heart propels all the Fluids with fuch

E 4 )
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a Force, as far exceeds the Gravity of the
Fluids propelled.

16. There will appear then no Diverfity
between the Figures of the Pores and Veflels
in an Animal Body, fince they areall circular,
but only the Diverfity in refpect of their
greater and lefler Diameters, which is a Dif-
terence that muft have been aliowed, whether .
we had called in the Operation of Ferments,
or the Structure of Pores of different Figures.
And this Simplicity, and thofe few Poftulata’s
which diftinguith our Hypothefis, is a ge-
nuine Evidence of that Truth, which the
greatelt and beft Geometrician has been
pleafed to athx to it. For a good Geometri-
cian never teaches to build a Problem in a
perplexed Method, which may be done in
a plain and fimple Ope. And fince my Dif
courfe has led me to mention Geometricians,
1 cannot forbear congratulating this Age,
and our Science, upon its producing many
and great Improvers of Geometry to {o high
a Pitch, but particularly Sir Ifzac Newton:;
{ince we mult juftly hope, that by the Af-
fiftance of the Principles demonftrated by
that Great Man, the Powers and Properties
of Bodies ferviceable to Medicinal Ufes and
the Comfort of Mankind, may be difcovered
with greater Eafe, and reduced to a greater
Certainty. Nor do I difown that the Art
of Phyfic pleafes me not {o much on any
osher Account, as its being capable of bearing
pi = e the
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the Method of Geometry in the fame Manner,
as all thofe other Arts which determine the
Powers of Bodies ; {o that I cannot help pi-
tying thofe who accufe the Nature of Bodies
as a mean 1gnoble Subject, fince the Geome-
tricians demonftrate, in the moft convincing
Method, fuch a beautiful and {0 infinite a
Number of their Properties.

17. But to return from whence I digref-
fed: Since all the Orifices of all our Vellels
are of the fame Figure, that is, Circles, all
the Pores of the Glands too muft be circu-
lar, (T call thofe glandulous Sieves or fecre-
ting Mouths of the Glands, Pores, in this
Place,) and by Confequence there are no pecu-
brar Receptacles of Ferments, and no Ferments
at all wm an Awimal Body. And indeed,
fince we have proved the Orifices of all our
Veflels fimilar, the Ferments can in this Cafe
contribute nothing to Secretion, but the
Comminution of the Blood into Particles of
a proper Smallnefs. But it is plain that this
may be performed only by the A&ion of the
Lungs, the Force of the Heart, and the
Compreflion of the miinuteft Arteries. Fop
if thefe Ferments are not mixed with the
Blood, they cannot be the Caufe of any Se-
paration of Particles in the Blood, that 15,
they cannot be the Caufe of any Secretion ;
but if they are mixed with it, they will be
carried by the Force of the Furvear Circ.
fation thro® all the Veflels of the Body ; and

HI’I}"
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any Ferment will caufe a Secretion in any
Place fimilar to the Secretion of its original
Place, unlefs you fuppofe that it is obftruc-
ted by the Diverfity of Figures, (as wead-
vifed thefe Patrons of Ferments to affert in
our eight Paragraph;) which Opinion we
have already retuted and difcarded.

18. From what has been proved I draw
this farther Confequence, That there is no
intermediate Space or Body between the
Evanelcence of an Artery, and the Rife of a
Vein, which can either be called the Pores
or Interftices of the Parts, or reckoned as a
Gland, that is, fuch a Space between which
the Mouths of the Artery or Vein ftand dif-
tinctly unclofed and open. For the Blood
evacuated into that Space or Body would
much more eafily comprefs and force the
Sides of the Membranes which compofe the
Mouths of the Vein to a Conta&, than en-
ter into that Mouth; and then the Blood
would not return thro’ the Veins to the
Heart: But it does return, and thro’ them
too; wherefore there is Neceflity for their
Mbuths to be joined, and connetted to the
Mouths of the Arteries; for there is no fuch
Thing as that diftin& Gland of the Porifts,
that intermediate between a Vein and an
Artery, furnifhed with Pores and Orifices,
or abounding with Ferments of different Fi-
gures, according to the Diverfity of the Parts;
but that Gland which is ferviceable in Secre-

' | tions,
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tions, is Part of the Vellel which forms that
Vein and Artery, and the Veins are nothing
but Arteries turned back toward the Heart
with a contrary Direttion. From whence it
follows, that no Parts of a human Body, be-
fides the Veins and Arteries, require a Repa-
ration, for Supply of which the Blood fhould
be diverted either thro’ the open Mouths of
the Veflels, or Pores of the Coats, from its

glorious Tract difcovered by Dr. Harvey.
19. But altho’ there are no fuch Glands as
the Porzfls fancy, yet for the better Regula-
tion of our Dilpute, we fhall call that Part
of the Arterial Curvature from whence the
firft Root of the fecreting Veflel arifes a
Gland. Wherefore we proceed to remove
the {fecond Difficulty which we mention’d,
which feems to have induced a great many
to fall in with the Hypothefis of the various
Figure of the Pores. Becaufe there are
fecreting Veflels of a different Amplitude
opening into different Arteries, yet the Arte-
ries and Veins are equally full of fome Fluid ;
and becaufe the antecedent Blood in the Veins
refilts that which is to follow thro’ the Ar-
terics, more than a Fluid already conveyed
into the fecreting Veflels does that which
is to follow thither, that being refifted on-
ly by the Air, which will eafily give way ;
(I fpeak now particularly of Secretories that
difcharge their Fluids without the Animal D)
Tl_lﬂ!f? ore whateyver Fluids can meet with
Secre-
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Secretories large enough will feparate at
the fame Time from all the Arteries. So
that, while the thinner Fluids will pafs from
one Artery, or the Settion of an Artery,
thro’ the fecreting Veins, which at the fame
Time deny Paffage to the groffer Fluids,
thefe groffer, or comparatively groffer, will
pafs thro’ the larger fecreting Veins, either
from another Artery, or a Seftion of the
fame. I do not here difpute of the Fluids
which are difcharged thro’ the Lymphatic
Veflels and the Nerves, it being fufficient to
obferve upon them, that there 1s fuch a Re-
fource of Fluids in the Blood adapted to fup-
ply thofe Veflels, that they cannot all at one
Time be dire&ed toany Part. But I return
to the fecreting Veflels, thofe that are cal-
led fuch in the common Acceptation, becaufe
they carry the Fluid to be difcharged with-
out the Body. Now they are {fuppoled to
be generated either by the conglomerate
Glands, fuch are the Kidneys and Liver, or
from the conglobate, fuch are, in my Opini-
on, the cuticular Glands. Thefe, T fuppofe,
carry off the thinner, and thofe the groffer
Fluids ; and it is evident that the Orifices
of the former are larger than thofe of the
latter, as the Number of the latter is greater
than that of the former: For it is requifite,
that the Number and Bulk of the Veffels of
the larger Orifices, fhould bear fuch a Pro-
portion to the Number and Bull of the \}ef
| els
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fels of the lefler Orifices, as to make it im-
poflible for all the thinner Fluids to pafs
at once thro’ the Paflages admiffive of the
grofler. But I would have it obferved here,
that the Secretions which are the Subject of
this Difcourfe, do not include the Excre-
ments, which are difcharged thro’ the Afvus,
and never enter the Vene Laélew, fince we
difpute here only of thofe Secretions which
are performed within the Animal it felf, and
arifc from the Supplies of the circulating
Blood ; for as for thofe in the Stomach and
Inteftines, they happen without the Animal.
Let us in the laft Place remember, that pure
Secretions very rarely happen, but that moft
commonly one is mixed and tinged a little
with another, and that the grofler Part is
. dilated by the thinner, which is fecreted at
the fame Time.
20. And now for the Illuftration of this
Point, it will be of ufe to obferve, that

L. Ifthe Veffels are equal in Number in
two Places, and each of an equal Diflance
Jrom the Heart, the Quanity fecreted wn the
Jirft Place ought to be to the Quantity fecre-
Zed in the fecond, as the Sum of the Orifices
m the firft is to the Sum of the Orifices in
the fecond, fince there is nothing befide which
can caufe any ‘Difference.

IL. dnd then, if the Orifices are equal, the
Quantiry Jecreted in the firfl Place onghe ga

- e
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be to the Quantity fecreted in the [fecond,
as the Number of the fecreting Veffels in
the firft is to the Number of fecreting Vef~
Sels i the fecond, [ince there is nothing be-
Side which can caiufe any “Difference.

And from hence (for we have omitted
the Celerity, as fuppofing that equal from
the Circulation of the Blood) any one by the
Afliftance of the common Elements of Arith-
metic may compare the Quantities of any Se-
cretions with others of a different Evacua-
tion, that is, thofe which pafs thro’ the
greater or leffer Veflels. Tt appears plainly,
tfrom what has been demonftrated, that, in
whatfoever Animal the Orifices of the Vef=
fels appropriated for the Secretion of the
grofler Fluids, all taken together, more ex-
ceed the Orifices of the Vellels fecreting the
thinner, than the Number of thefe exceed
the Number of thofe, more will be dif-
charged from that Animal by /fen/ible, than
by znfeénfible Evacuation. But fince this ne-
ver happens to a human Body in a State of
Health, it is neceflary that the Proportion of
the Orifices in that Body fhould not exceed
the inverted Proportion of the Number. So-
that we may fafely infer, if the Veins fecre-
ting the thinner, are in Number to thofe fe-
creting the grofler Fluids, as 4 to 1, and the
middle Quantity of the QGrifices of the Veflels
appropriated to the groffer, is to thofe of the

thinner,
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thinner, as 9 to 4, that the Quantity of the
thinner Fluid will be double that of the
groffer fecreted in the fame Space of Time:
- Which is agreeable to Sanctorins’s Experi-
ments. If now, without altering the Pro-
portion of the Numbers, we {uppofe the
middle Diameter of the Secretories of the
grofler, to be to the middle Diameter of the
Secretories of the thinner, as 100 to 99, the
Proportion of the grofler Secretion to the
thinner will be the fame, as 1 to 4. And
this feems to be the Cafe of thofe who wafte
with too much Sweat, which arifes from the
Encreafe of the Amplitude of the Veflels ap-
propriated to the Secretion of the thinner
Fluids. But if, the Proportion of the Num-
bers being ftill the fame, it happens from
- any Caufe that the Diameter of the Secreto-
ries of the grofler, is to the Diameter of the
Secretories of the thinner, as 5 to 2, then
the Quantity of the groffer Secretion will be
about a third Part larger than the thinner;
which is the Cafe of thofe who are aflited
with a Dzarrbea, a Diabetes, or a Saliva-
tion, from the Encreafe of the Amplitude
of the Veflels arifing from the conglomerate
Glands. From whence we fhall have no
Occafion to wonder why, upon the Encreafe
of one Evacuation, another is fometimes di-
minifhed.

21. Butl had rather enquire what Advan-
tages theStudents in Phyfic may obtain from

this
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this Diflertation. Firft then, they will have
no Occafion to apply themielves to that nau-
feous Dottrine ot Ferments appropriated to
every Part; which Hypothefis made the Art
of Phyfic, in its own Nature obfcure, an un-
attainable Intricacy. Again, we {hall have
no farther Neceflity for inventing of Figures,
and entertaining our Reafon with idle Fic-
tions; and we {hall be enabled to judge more
eafily what {fort of Medicines ought to be ap-
plied to the Diforders in Secretion, asfoon as
we under{tand that the {uccefsful Powers of
Medicires depend upon fewer Properties than
they have been hitherto imagined to depend ;
elpecially fince, 1n the next Place, we have
here thewn, that thofe Difeafes, for which
thefe Remedies are fought after, arife from
the fewelt and moft fimple Caufes. Nor
will it be nothing to a generous Spirit, wil-
ling to improve an Art that requires fo much
Time, to be condemned no more to fo many
eternal Compilers and impertinent Triflers,
who by not underftanding the Circulation,
have too long and too unhappily prevented
the nobleft of all Inventions from anfwering
the Hopes and Wilhes of Mankind. 1 will
conclude this Differtation with this Sug-
geftion, that from thefe Principles any one
may eafily attain to 2 Method of explaining
the Symptoms and Ufes of many of the #7/-
cera, which are not as yet fully underftood,
and f{olve many Problems which efcaped the
In-
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Induftry and Curiofity of {0 many of their
Predeceflors.

COROLLARY.

From the Principles here laid down, it
" follows, that the in[pired Air is not
mixed with the Blood in the Lungs,
for the Service of Refpiration.

A DISSERTATION

Of the Caufes of the different Quantity that
the Blood flows with thro the Lungs of
lrving Creatures, and Embrio’s.

HE Solution of a Problem ought ne-

ver to be attempted by many ??qﬂft!::-

ta, and the Affiftance of dubious Theorems,
which may be eafily proved by a few Poffu-
lata, and the Afliftance of a felf-evident
Theorem: Neither ought any Thing to be
fuppofed to be tranfalted by the Paflage of
Bodies unknown in Nature, and unallowed
in Difpute, thro’ Pores unknown and un-
allowed: In the laft Place, no Power or Fa-
culty of Bodies, the Exiftence of which may
: F he
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be reafonably difputed, and many do difz
pute, ought to be made ufe of, when there
1s a Power nearer, and of a Force equal to
the Work required, or a Qualiry fo confpi-
cuous, that no Body can doubt of, but is
univerfally confefled, and allowed. Upon
this Account I am difpleafed with their Rea-
{oning, who, in order to explain the extra-
ordinary Powers of Mercury beyond the Force
of moft other Bodies, when it is conveyed
into the Vefiels of Animals to expel fome
Fluids not eafily put in Motion, do not
fcruple to recar to a certain Power of Salt
extracted from the Afhes of Plants, a fort
of Rival to Nature, which they imagine to
be in Mercury, and endowed with Force
enough to work out the Salts and Acid
Fluids, and carry them off with it felf thro®
the Veflels of the Body. For thefe Perfons
take for granted two Pofitions very uncer-
tain, if not evidently falfe, that all Difeafes,
for the Cure of which Mercury is made ufe
of, arife from a Redundance of Acids, and
that Mercury is of the fame Nature as Zixi-
vial Salts. They too philofophife much af-
ter the fame Manner, who in order to {hew
why the Wood of Guiacum is more power-
ful than other Woods (which Phyficians ufe
in Difeafes of the fame Kind) attribute
to Guiacum the Nature of Salts, which
they call, from their Levity, Polatile Salts,
becaufe, befides other Uncertainties, they

take
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take it for granted that the AQion of Sto-
mach and Fifiera in Animals changes all
they receive into the fame Forms, as we
exprefs from them by the Afliftance of a
ftrong Chymical Fire ; which, as we fhall
prove in another Diflertation, is too large
and unreafonable a Poftulatum. Now I, to
prevent being forced to ufe either too large
or too many Poftulatas, and uncertain or
perhaps falfe Theorems, only obferve that
the Gravity of Mercury exceeds that of other
Minerals, which Phyficians apply for the
fame Purpofes ;- and by confequence, it ha-
ving a proportionable Celerity, (which is
every where equal to the Celerity of the
Blood,) is fufceptible of a greater Quantity
of Motion, and exerts a greater Force ; and
there is no other Quality wanting here,
which any one will allow to be in Mercury,
and other Medicines applicable to the fame
Ulfes. But I believe it very uncertain, whe-
ther Mercury be of the fame Nature as com-
mon Salt of Tartar, unlefs it can be firft
proved that Gold is of Nature allied to A-
cids, and many other Matters yet obfcure,
be firft explained : For as for Guzacum, that
Acid Liquor which it affords in a Chymical
Ditillation, as it (hews the Gravity of the
Wood, fo it betrays a Quality in the Opini-

on of fome, oppofite to Acids.
From whence it follows, that the com-
mon Mercury cleanfed from all lighter at-
' F 2 tendanc
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tendant Bodies, is, ceteris paribus, a more
efficacious Remedy, than when it is prepa-
red and join’d with Salts, and fuch Kind of
Subftances: And that the Force of Gold re-
duced into a Liquid, or any Form commifci-
ble with the Blood, is proportionable to its
Weight, and that fuch a Preparation of Gold
would as far exceed all other Remedies in its
Virtues, as it fhould exceed them in its
Weight-

2. Now they who undertook the difficult
Task of explaining Refpiration, ought to
have taken Notice of thefe Obfervations : For
the Miftake of Phyficians lay folely in this
Point, fince they run to philofophifing up-
on the afluming of a Number of lefs known
Qualities for the Explication of that which
1s performed by one fingle generally known
Faculty of a Body generally known. But
to make this plain, it is neceflary to enume-
rate fome of the moft fimple Symptoms, and
common Phenomenas of Refpiration.

1. It is @ Phanomenon, that the Lungs of
an Animal, v. g. of a live Dog, upon opening
the Thorax, immediately grow flaccid, and
falltogether, and the Circulation of the Blood,
and the Motion of the Heart foon ceafe ; which
does not happen in other Creatures, all whofe
Blood does nat pafs thro’ the Lungs.

2. That a ‘Dog, flopping his Mouth and
Nofe according to drt, [o that the infpired

A



s

of the BL 0 0 D 59

Air cannot be emitted, immediately dies ;
which Cafe is not the fame in other Animals.

3. That a Dog [but into a Place full of Air,
out chfed aﬂ‘r:i?'ji;ﬂg to Art, immediately dies,
which does not bhappen to other Animals in the
(ame Cafe. -

4. That the Human Feetus lives in the
Womb without the Affiftance of the Air con-
vey’d thro’ the Trachea into the Lungs, and
refpired. -

S« That a Human Feetus, when born, and
Wrapp’d up in its Membranes entive, lives in
the IV ater without Danger of Suffocation, and
et when taken out of the Secundines, after
2t has once recerved the infpired Air, it cannot
Survive without the Continnance of that In-
[piration.

6. That the Blood being drawn out by
Transfufion from a Dog of a free Refpiration,
or a Puppy at its firfl Refpiration, into ano-
tier whofe Mouth and Noftrils are clofed, (and,
#f that feem necefary, as great a Quantity be-
g taken from the one, as it bas received from
the other) the ‘Dog, or Puppy, whofe Mouth
and Noftrils are clofed, immediately dies. The
faine bappens upon the Innmiffion of Milk.

7- That a Dog enclofed, in the Pump of
Guerikius’s Invention, or commonly called
Boyle's, the Air being extraited, immed;ate-
by dies, but o Puppy lives much bnger, and
S0 do other Animals, who bave a leffer Quan-
tity of Blood paffing thro® their Lungs.

F 3 8. That
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8. That the dir, in which the enclofed
Dog dies, is a little before the Death of the

Animal of the fame Gravity and Elafticity as

2t was when the Animal was firfl enclofed.

3. Thefe are the principal Phanomenas
of that Refpiration which refpeéts Mankind;
and becaule all of them dilcover a Sort of
neceflary Relation between the Circulation
of the Blood, (in which the Life of Man
confifts,) and the Power and Nature of the
Air, therefore we ought firft to determine
what we mean by the Word 4ir. Itis evi-
dent, in my Opinion, that we ought in this
place to take for the 477 a fluid Body, capa-
ble of forcing it felf thro’ the T#achea, and
the {malleft Branches of the T7aches into
the extremeft Parts of the Lungs, but not
capable of penetrating the Pores of the
Coats that cover the Lungs, no more then it
can thofe of Glafs. And becaufethe fame
Fluid which we infpire upon the opening of
our Mouths, is not known to us by any Qua-
lity, fo much as its Gravity and Elafticity,
it 1s {uflicient to call the Air here an elaftic
Fluid, whofe Denlfity is proportionable to its
Compreflion, fince we know of no other
Fluid befide the Air, which can be compref-
fed into Spaces reciprocally proportional to
its comprefling Powers. .

4 Now we muft give the State of the
Queftion.  But neither ought it, nor can it
'i'-..‘-__ 3 o - E J 5 £ ’ bﬂ
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be {tated in other Words than Dr. Harvey’s,
who in his Treatife of 7he Birth, in his Book
of the Generation of Animals, propofes to the
Enquiry of the Learned:

“ How an Embryo can live in the Womb
“ of the Mother, without the Infpiration of
“ the Air thro’ the Trachea, as 1 thuall foon
“ fhew it does; and yet the fame, when ex-
“ cluded, immediately refpires, and carnot
“ furvive fo much as an Hour without Re-
“ fpiration: But if continuing in the Womb
“ beyond nine Months, it can live and be
“ well without the Benefit of Refpiration ?
“ Or how it comes to pafs, that a Fetus
“ born, and covered in its Membrances en-
“ tire, and ftill enclofed in its own Water,
“ can live without Danger of Suffocation for
“ fome Hours ; yet the fame Fwtus, when
“ out of the Secundines, if it once draws in
“ the Air thro’ the Lungs, cannot furvive
“ withourt it fo much as one Minute, but
* immediately dies. In the fame Manner,
“ when a Ferus, in the Cefarean Operation
“ is taken out fome Hours after the Death of
“ the Mother, it is found alive, and fur-
* vives within the Cover of the Secundines,
“ not requiring the Benefit of the Air. But
* as foon as it has once enjoyed it, if it be
“ placed again in the fame Secundines, it is
“ fuffocated for the Want of the Air.” So
far he. And from hence I fhall begin to ex-
‘plain what others before me have thought
F 4 more

™~

iy
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more probable, and adapted to the Solution
of this Queftion, and by what Reafons they
have confirmed their Opinions, and how of-
ten they have deviated from the Rule I laid
down at the Beginning.

5. Whoever confiders the Phaznomena
which we mentioned, will readily own the
Errors of Alphonfus Borellius, (but the Error
of how extraordinary a Perfon!) in the 113th
Propofition, and the following Part of his
fecond Book, of the Mozion of Animals,when
he declares that he has proved that the Par-
ticles of the Air are mixed with the Blood
by the Force of Refpiration. For, fays he,
becaufe there is a watry ferous Juice always
found in the Biood, and fuch a watry Serum
being put into Motion by the Preflure of the
infpired Air, turns to a Froth, which Froth
1s therefore impregnated with aerial Parti-
cles; and the fame Water is capable of an
ealy Penetration thro’ the Pores of the Veins :
It 1s impoflible but that it muft carry with it
fome entangled Particles of Air, and mix
them with the Blood: But fince the Parti-
cles of Air mixed with the Blood are elaftic,
and are never prefled with the fame Force
for the Space of two Minutes together, there-
fore they will always free and reftore them-
felves from their Compreflion, and by that
Means propagate an Ofcillatory Motion, (in
which the Life of Animals, according to
Borellins, confifts,) which is uncertain, and

fubject
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fubje& to change every Miqute. But it is
plain from our former Oblervations, that
this Opinion 1s vain and groundlefs: For
this gives no Solution of Dr. Harvey’s Pro-
blem. Any one may {till guere, in Dr. Har-
vey’s Place, how itis then poflible to hap-
pen, that the Fef#s when born, and cover-
ed in its Membranes entire, {urvives for
fome Hours without Danger of Suffocacion,
and yet the fame Fetus, upon the Removal
of the Secundines, if it once draws the Air
into the Lungs, cannot {ubfift without it
afterwards the Space of a Moment, but im-
mediately dies.

For if it i1s neceflary for the Support of
Life, that fome Part of the Air {hould be
mixed with the Blood in its Courfe thro’ the
Lungs, the fame Neceflity requires that it
{hould be mixed with the Blood of the Fe-
tus, while it lies within the Secundines fe-
parated from the Womb: But the Fetus
maintains Life within them without Refpi-
ration, and the Afliftance of the grofs and
common Arr, and yet when that very Air,
upon the Removal of the Secundines imme-
diately after the Birth, rufhes into the
Lungs, it cannot afterwards {ubfift without it.
Again, any one who confiders our firft Phz-
nomenon, will plainly difcover, either that
no Part of the Air enters the Veflels of the
Lungs, or that it 1s of no Moment, and con-
tributes nothing to the A&ion of Refpira-
L tion,
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tion. Becaufe in Frogs, the Sea-Tortoife,
and Animals of that Kind, and in Human
Fwtus, or any fimilar to it, when involved
in the Secundines entire afier the Birth, far
the greateft Quantity of the Blood flows
thro’ the Heart, without approaching the
Lungs, and requires no Affiftance at all from
the Air: And this is the Reafon why thofe.
Animals continue alive {o long a Time after
opening the Thorax. But in Cafes where
all the Blood is carsied thro’ the Lungs (as
in a Man after free Refpiration) thofe Ani-
mals die immediately upon opening the To-
rax, becaule upon the fudden Irruption of
the Weight of the Air not pafling thro’, but
comprefling the Veflels of the Lungs, it is
not the fine and more fubtle Part, but the
grofler Air which is excluded from the Ve-
ficles of the Lungs, that Part of the groffer
Air, T mean, whofe Office it is to fill and
diftend the Pulmonary Veflels. '
Again, if the Mixtures of any Part of the Air
with the Blood in the Lungs is of Ufe or Ad-
vantage in Refpiration, we may reafonably
enquire of Borellins, how it comes to pafs, that
a %ﬁgﬁp_y, (whofe firft and private Pailages for
theBlood are not yetclofed) fhouldlive longer
in the Air-Pump, the Air being extra&ed,
than a Dog, tho’ of a much greater Strength?
For if the Air, or a Mixture of Part of the
Air with the Blood, is of any Ufe, there is an
equal Danger of Death in both Cafes.
6. But
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6. But Borellius’s Opinion is more evi-
dently refuted, by the Help of the fecond and
third Phenomenon, and again by the fixth
and eighth: For if an Of¢z/latory Motion in
the Blood produced by a Mixture of Part of
the Air, is neceflary and {ufficient for the
Prefervation of Life, theAnimal, whofe Mouth
and Noftrils are clofed, but whofe Lungs are
inflated with Air, muft have that Motion,
and fo muft the Animal enclofed in a Place
full of Air, but not open. For the elaftic
Air cannot be wanting in this Cafe; and,
if we believe Borellins, neither Relpiration
nor Life can be wanting, as long asany Pare
of elaftic Air remains: But it 1s plain from
the Phznomena, that the Air does remain,
and that of the fame Gravity as when the
Animal was firlt enclofed. But if the fixth
Phznomenon is confidered, it will appear,
that this Of¢illatory Motion, imprefled iup-
on the Blood by the Mixture of the Air, js
neither neceflary nor fufficient for the Ufes
of Life. Becaufe the Air will not pe more
cafily conveyed to the Fwerus by the AL
tance of the maternal Blood, than it will by
the Afliftance of the Transfufion we men-
tioned, from the refpiring Dog to the Dog
not refpiring, which however will not live
longer than if he had received no Blood
mixed with Air: So very uncertain and fy-
gitive 1s that Life which is expected from
a Mixture of Air with the Blood.

' 7- There
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7. There is no Neceffity for examining the
Notion of Wolfgangus Wedelins, who lays,
down in the 12725, and the following Pages.
of his Phyfiolsgia Reformata, that the Life:
of Animals depends upon a Sort of Recipro-
cation of a certain innate and vital Air, with
the external Air mixing and communicating
with the internal Mafs of the Blood : By
which Words it appears that he defigned to
adopt the Notion of Borellins, and {ubltitute
the Term Reciprocation in the Place of his
Ofeillatory Motion ; but he has increafed the
Number of uncertain Notions upon which
Borellius’s Hypothefis depends, by bringing
In upon it a certain vital Air; and fo apply-
Ing two Sorts of Air for the Performance of |
that Bufinefs which Borellins managed by
one known Kind of Air. Let it fuffice to
remark, that this Reciprocation is proved
ufelefs and repugnant to the Nature of
Things from the fame Reafons, as Borelius’s
Oféiltatory Motion, and Mixcure of the Air
with the Blood in the Lungs, was before ;
and {0 we have overthrown the very Caufe
and Foundation both of the Oftillatory Mo-
teony, and /Vedelins’s Reciprocation.

Neither is there any more Neceffity for
entring into a prolix Difcuffion of Bobnins’s
Opinion in the 781h Page of his Aratomico
‘Phyfirlogical Circle, where he fays that only
a Part of the Air is conveyed into the Blood
12 Refpiration, but that it is the moft fubtle

Part,
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Part, and yet not elaftic, tho’ he allows it
the very Caufe of the Elafticity of theAir,
upon Account of its perpetual Motion, which
is peculiar to a fpherical Figure. For Bok-
nzus readily allows the fubtle Air to be of a
fpherical Figure, and to enjoy the perpetual
Motion of a fpherical Figure, by which our
Vitality, as he loves to exprefs himfelf, pro-
ceeding from the Motion of the Blood aftri-
bable to that Part of the Air, is kept up and
preferved. This is Borellins’s Hypothefis,
and therefore no wonder it anfwers Dr. Har-
vey’s Problem, and agrees with the Pheno-
mena no better than that does.

8. But we muft now examine thejr Opi-
nions, who think it evidenc from many Ar-
guments, that {ome Part at leaft of the Air
1s recetved into the Vellels of the Lungs for
the Ufe of Refpiration ; which however we
have already thewn, and {hall farther {hew,
in the Profecution of this Subje, to be falfe
and groundiefs. _
 Let us then begin with that Argument
‘which is drawn from an Obfervation of
Dr. Lower’s. He obferved that the Blood
was fent into the Pulmonary Artery of a
black Colour, but that it came out of the
Pulmonary Vein florid and ruddy: Again,
upon the Clofure of the 7rachea, that the
Blood flowed black from an Aperture of the
Cervical Artery. In the laft Place, that in 2
dead Animal, if the Blood in the Vera Cava

con-
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continuing {till in a State of Flaidity, wer
forced thro’ the Heart and the Lungs dilat
at the fame "Time by the Bellows, it woul
fpout from the Lungs of as ruddy a Com-
plexion, as it did when the Animal was li-
ving. But he has not proved, which he oughs
to have done, that this Change of Colous
could proceed from no other Caufe, but
Mixture of the Air: For notwithftandin
this Obfervation, it may proceed from th
alternate Compreffion of the Veflels of th
Lungs; and {o the Solution of the Parts o
the pafling Fluid may be produced by th
Icruption of the elaftic heavy Air, and no
by its Mixture with the Blood. And Dr.
Lower’s Obfervation equally proves tha
there was no fuch Preflure, as it does tha
there was no fuch Mixture. And every on
will readily allow, that as much Air wa
mixed with that Part of the Blood, whic
comes out upon the firlt Aperture of th
Vein, and at laft fettles of a black Colour
at the Bottom of the Veflel, while it is fal
ltag thro’ the Air, as can be mixed with the
Blood in that fhort Paffage thro’ the Lungs:
But on the other Side, that the Agitation
and Solution of the Parts of the Blood is:
much greater within the Veflels of the
Lungs, than in the Bottom of a Veflel at
Reft. Lalftly, to oppofe one Obfervation to
another, let the Patrons of this Opinion {hew '
how it comes to pafs, that the Blood which

we
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we perceive of a red and florid Colour in
the 'F'ime of Emiflion, being foon after ex-
poled to the Air, often lofes that Rednefs ?
And whether or ng this Obfervation does not
prove the Rednefs of that Blood entirely ow-
ing to the Preffure of the Lungs and the Heart?
For it is not a Deficiency of the Air in this
Cafe, but of Motion, and the Solution of the
Parts imprefled by the Heart and Lungs.
But more of this at the End of this Differ-
tation. However, read upon this Subject
the very Learned Dr. Liffer’s firlt Anatomi-
cal Dyffercation on Shell-Fifb, p. 1o1.

Let the fecond Argument be that which
Is drawn from the Miafina’s and Efflnvia’s
which kill fuddenly by being drawn with
the Air into the Lungs, and fo are mixed
with the Blood in the Lungs, which could
not poflibly be, unlefs their Vehicle, the Air,
was carried into the Blood-Veflels of the
Lungs. But it ought to have been proved,
that the Powers of thefe Miafina’s cannot
ftop Refpiration, unlefs they are mixed with
the Blood ; for I fee no Proof of that, nor
any Reafon why their Mixture with the
Blood fhould occafion’ Death. Now we
know that thefe Miafina’s are joined with
a greater or a lefler Gravity of the Air,
which produces a greater or leffer Inflation
of the Lungs than in their natural State ;
and from that alone this Defe@ of Relpi-
ration proceeds.

: ; The
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The third Argument is taken from an Ex-
periment of Dr. Mayo's, {thewing that the
Blood, when it has been emitted for {fome
Time, and freed from the Air in the Air-
Pump, does not expand it felf {o much, as
the freth drawn Arterial Blood does in the
{fame Engine, and by Confequence does not
contain 1o much Air. But nothing certain
can be concluded from this Experiment, un-
lefs it be firlt proved, that the following
_ Propofition is falfe.

Vpon the expofing of two equal Portions
of the fame Fluid, both abounding with
an equal Weight of A mixed in their
finallef! Spaces, a greater Quantity of Air
may be extvalted in the fame Time from
that Portion of the Fluid, which is divided
into [imaller Parts, than from that which
is not [o much divided, provided the
fame Force be applied to both.

The Truth of which Propofition is felf-
evident; for it is plain, that a Fluid of a
clofer Texture, ceteris paribus, cannot fOII
foon, or with the fame Force, be compelled |
to difcharge the Air included, as one of a
loofer Texture; and we fhall prove hereaf- |
ter, that the Arterial Blood is of a loofér”
and the Veinous Blood of a clofer Texture.

This laft Argument depends upon the Au-/
thority of Syfvius and Thurften, who aﬂiim,

that
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that Air and a black Sort of Fluid was im-
pelled thro’ the Z7achea into the Blood-

effels of the Lungs. I fhall reply to this
from an Obfervation of Malphigius’s, who
difputing of thefe Kinds of Argument in his
hirlt Epiftle de Pulmonibus, cencludes thus:
From <vhence, as there is no natural Paflage
from all thefe Veffels, becaufe the immitted
Lzquor makes more Paflages for it felf, than
are tfial in a State of Health, [o we are
convinced, that thofé diret and glorious Roads
are broken upon any flight Impulfe and Alte-
ration of the Humonrs. And indeed, it is evi-
dent to any one who tries this Experiment
with Care, that it is impoffible but the Ve~
ficles, and thofe Veffels of the Lungs, whofe
Texture is o delicate, muft be burft by the
Force, with which the Air, and that black
Sort of Fluid, is immitted into them.

Thefe are all the Reafons, and all of one
Stamp, which are equally favourable to
Dr. Mayo’s Hypothefis, as to Borellins’s
and Etmuller’s. ' |

9. Becaufe he, agreeable to #illis and
many others, determines, that the Air {up-
plies the Blood in the Lungs with Nizso-
aerial Particles, as he exprefles himfelf;
which Particles meeting with others of a
Salino-fulpbureous Nature fupplied from the
Blood, excite that Effervefence upon which
Mufcular Contration depends, and which
by confequence make a great Part of the
Animal Spitits. € From

b . | R .
B E £ o
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From hence he concludes that Animals
die upon the Suppreflion of Refpiration,
for this Reafon, becaufe of the Want of that
Salt of the Air, the Motion of the Heart flags,
and then the Flow of Blood to the Brain is
interrupted, and of Courle the Diftribution
of the Animal Spirits, wherein the Founda-
tion of Life is placed, ceafes. But1 fhall not
infift any longer in the Refutation of thefe,
but only obferve, that the Opinions which
we have enumerated, which {feemed new to
the Authors themfzlves and others, ought to
be accounted one and the fame Hypothefis
exprefled in different Terms; fo that who-
ever refutes one, refutes them all.

10. For it amounts to the fame Thing,
whether we affirm with Ezmuller, that Pa
of the Air is mixed with the Blood in the
Lungs for the Service of Refpiration ; or
with Boreliins, for the Prefervation of the
Ofcillatory Motion ; or with #edelins, for
the Continuance of the Reciprocation of two
different Kinds of Air; or with Bobuius, for
the Supply of the Blood with {pherical Par-
ticles ; or with Mayo, with nitrous Particles
of Air; both which according to thefe Au-
thors, are the Caufes of its Elaftic Quality,
which indeed 1t has not: Becaufe all thefe!
Opinions determine, that fome Part of the|
Air is neceflarily conveyed into the Blood by |
the Affiftance of Refpiration. But the Rea-!
fons drawn from the Pbenomena are general |

and
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and prove that no Part of the Air, under
any Denomination, eaters the Velflels of the
Lungs for the Service of Refpiration: For
not one of thele can ever, from their parti-
cular Opinion, explain how it happens, that
the Fetus lives without Refpiration in the
Womb, but that the Animal out of the
Womb die without Refpiration, altho’ it is
fupplied with Blood from a refpiring Ani-
mal, which Blood is impregnated with a
Part of Air either elaflic, or perfpirable, or
reciprocrative, or [pherical, or witrous,
See the 62h Phenomenon.

But thefe Great Men, offended again(t the
Rule laid down at the Beginning of this Dif-
fertation, becaufe they had Recourfe, with-
out Reafon, to Properties of the Air not {uf-
ficiently underftood, much lefs demonftrated,
when the Gravity and Elaiticity of the Air
feemed f{o plain and obvious to all, which
they fhould rather have examined into, and
adapted to the Bufinefs, than have entangled
themfelves with inextricable Difficulties.

11. We muft now repeat our former Qb-
fervation, that the Air, in which the in-
cluded Animal dies, has neither loft its Gra-
vity nor Elafticity; and therefore, that all
the Air which was there at firft, remains
there ftill, and by confequence from a known
Property of the Air, that no Air, or Nitro-
aerial Particles, are drawn by Refpiration in-
to the Blood-Veflels of the Lungs.

=i Belide,
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Befide, it is evident from the firlt Phenss
menon, that the Air, or whatever Body it is,
which is to be drawn into the Lungs for the
Confervation of Life. cannot penetrate the
Coat of the Lungs; otherwife an Animal
might furvive a long Timeafter the openin
of the Thorax, neither would the Lungs fall
together; and when the Thorax was fhut
the Air, by running from the Branches o
the Trachea, and the neighbouring Veflels,
into the Cavity of the 7horax, would con-
tinually obftruét the Inflation of the Lungsy
and Refpiration of it felf; fince the Air is
Fluid, which preffes every Way. Again, i
is evident that the Air, which could brea
the Sides of the Vefels in the Lungs, woul
break theSides of the Veficles too, and the
Coat of the Lungs in which they are in-
volved, and which forms a fort of Net~
work there: But upon this Suppofition there]
could be no Inflation of the Velicles, and
no Refpiration performed. But that no one
may imagine, that the Blood is conveyed 1n-+
to the Veflels of the Lungs, to receive the
Air there, let us remember, that we endea-
voured to prove in another Place, that th
Du&s of the Arteries and Veins were con
tinued Pipes; and indeed were they no
continued in the Lungs, we fhould alway
eje@t Blood with the Air. But perhaps i
may be of fome Ufe to the Confirmation 0
this Truth, fince others disbelieve it, becaufe

| they




¥

of the BL oo D. 35
¢hey have not feen it, to quote Malphigins,
where, in his Second Epifile de Pulmonibus
he fays, that the Blood (as is plain to Senfe
it felf) runs through Veflels of a winding Na-
ture, and is not difperfed into an open Areas,
but is ever forced along through Pipes and

Conduits.
12. But not to be {o tedious in the Demon-

. ftration of fo eafy a Matter, let the fixth
. Phznomenon be fufficient: For if any Kind

of Mixture of the Air with the Blood is fuf-
ficient for the Prefervation of Life, then the
Blood drawn from a refpiring Animal, o
Milk immitted into any Veflel where a non-
refpiring Animal lies, would give and pre-
{ferve Life to that Animal, atter the fame

‘Manner as the maternal Blood does to the
- Fetus, fince Milk bears an equal Portion of

Air,iendued with an equal or a greater Gra-
vity, and fo the Animal would not die;
which contraditts the fixth Phznomenon.
... But the particular Proof that the Air does

‘not-enter the Pulmonary Veflels, depends

upon the{econd and third Phznomena ; where
it appeats that there is Air enough to enter
the Veflels, if there was any Poflibility that
it {hould enter. And that it does not enter,
is plain from theeighth, finceafter the Death
of the Animal, whofe Noftrils are not clo-
fed, the Airis found in the Veflel in which
it was included with the Animal of the fame
Gravity, as when it was at firlt infpired,

' G 3 and
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and included. 'The Caufe of which Phzno-
menon we (hall take this Opportunity of ex-
plaining. We obferve, that the Air does not
enter through the Pores of the Pleura of the
nervous Circle of the Diaphragm, becaufe it
finds a more eafy Paffage through the Mouth,
and the wide Duct of the T7achea, where
it meets with a lefs Refiftance. After the
fame Manner the Air admicted into the
Lungs, finds a more open and lefs obftruét-
ing Paflage through the Mouths of the Vel
fels leading tothe 77achea, thanit does through
the Sides of thofe Veffels which are adapted
tor the Maintenance of a watry Fluid, of a
thin Texture, and warm Nature, and {o is
drove by a lefs Force toward the Jaws than
into the Veins, that is, the fame Force which
is {ufficient to drive the Air towards the
Jaws and Mouth, is not fufficient to drive
it into the Pores of the Veins, which are
neither fo open as the Jaws, nor fill’d with
a Fluid which is capable of making fo little
Refiltance. And the Force of this Reafon-
ing depends upon this, That the Air is an
Elaftic Fluid, expandible to all Parts, and
therefore will be fooner, or eafier drove thro®
larger Paffages; and where there is a lefs
Force of an expanding Heat, than it will
thro’ much {maller Paffages ; where there
is a much greater Heat, which makes the
Compafs of the acrial Parts too greit, and
encreales the Diameter.  And this is {0 evia
dent,




i

of the BLoOD. . 8+
dent, that after the Air is once admitted
through the 77achea into the Lungs, and part-
ly by its Weight, partly by its Elafticity
drove into the Veficles, it can never after-
. wards be returned entire; but it will leave
fome Part in the Veficles of the Lungs, efpe-
cially in the extremeft, which can never be
imbibed by the contiguous Veflels ; and the
Lungs themfelves, which are everatterwards
more inflated and lighter than they were in
the Fetus, plainly demonitrate that there is
not room for the minuteft Particles of Air to

efcape into the Blood-Veflels of the Lungs.
13. It now remains that we explain what
Alteration that is which is made upon the
Defcent of the Airinto the Lungs, which is
neceflary to Creatures after their Birth, and
the firft A& of Refpiration, and yet is ac-
counted unknown and ufelefs to the Fwius.
In a Fetus almoft all the Blood circulates
from the 7ena Cava, and pulmonary Arte-
1y, into the pulmonary Vein, and the Arze-
ria Magna, without any Regard to the Lungs
themfelves: For the Lungs uninflated, ad-
mit of but a fmall Quantity of Blood , be-
caufe, fince the Veficles of the Lungs upon
an Inflation become fpherical, when that
Inflation ceafes, they will change to Sphe-
roides, and being of an oblong Figure, grow
. flaccid of Courfe: But at that Time thefe Ve-
ficles may and ought to be touched by all
the contiguous Veficles round them, and the
' G 4 Blood-
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Blood-Veffels in which they are involved,,
will be comprefled and clofed. Befide, the:
Branches of the Trachea are placed at Right;
Angles with the lower T7achea, and at ob-
tufe ones with the upper; from whence it
happens, that thefe Branches, (when there is |
no Inflation,) and the Veflels annexed to
them, will forcibly comprefs the lower and
interior Branches and Veficles ; and fearce!
any Circulation at all can be performed thro!
the Lungs uninflated. Wherefore fince the
Velicles in this State of Compreflion make
4 greater Refiftance to the Blood, that pours
from the Left Ventricle of the Heart, than
that open and uncomprefled Paflage, which
Ieads trom the Rife of the Pulmonary Arte-
vy to the Rife of the Avrral Artery ; it is
neceflary that almoft all that Blood, which
pafles by the Orifice of the veinous Anaflo-
#0/i5, fhould enter into the other, or the
Arterial Anaftomofis, which will eafily ad-
mitof it. But although, by its being proved,
that very little Blood pafles thro® the Lungs
na Fetus, it follows teo that the Fetus does
not refpire by an alternate Draught and Re-
turn of the Air through the Traches. Yet this
Truth will appear more plain, when we
conlider fome other Phenomends: For the
Air does not penctrate the Secundines ; ‘and
although fome Airwas originally ineluded in
them, yet Refpiration could not be main-
tained by that, as is manifeft from the Ex-
periment




o ;
of the BLO O D. 29
periment of an Animal included in a Veficl
'ﬁpeﬁiuus to the Alr.
14, The Lungs then of a Fefus continue
aninflated merely from a Defect of Air,
¢hat is, fuch Air as living Creatures draw
in with Freedom: For, fince the Lungs do
pot adhere to 2ll the Ribs, and where they
‘doadhere, the Lobes may perhaps bediftend-
ed, but the fmaller Lobes and Veficles will
not dilate, although the Breaft of the Fwzus
encreafes, unlefs there be a fufficient Fluid
to make that Dilatation, and of which there
muft be 2 conftant and frefh Succeflion, as
¢the Nature of Refpiration, explain’d by thefe
Phenomend's, requires. But neither of thefe
can be obtained in the Womb: But as foon
“as the Animal is produced, and has drawn
in the Air, the Lungs and its Velicles are
immediately dilated; and then, as a certain
neceflary Confequence, which we {hall {foon
explain, the Circulation through the Paflages
proper to the Futus ceafes, and the whole
Courfe of the Blood is turned into another
Road. Nor could the Clofure of thofe pri-
vate Paffages be prevented, if the Fetus in
the Womb had received the Air into the
Lungs, as we fhall foon prove. The Air
then , immediately after the Birth, being
driven by its Weight and elaftic Force,
rufhes into the Mouth, and the Afpera Ar-
teria, as into Places where it finds the leaft
Reliftance; and then at laft the Brealt is ca-
pable
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pable of being dilated, and elevated, after
the Air by its Paflage thro’ the Trachea, has|
begun to fupport it ; and being prefled by
the Force of the circumambient Air, propels
outwards with an equal Force.

15. The Air, I afirm, will rufh in by the
Force of its Elafticity and Gravity, not by
any prior Dilatation of the Breaft : But upon
the Reception of the Air into the Trackhea of
an equal Force to the external Air, the #ho-
rax will not only be capable of, but will
exert an immediate Dilatation ; fince 7hat
is moved by a Mufcle which has no Anta-
gonift, as the next Paragraph {hall explaia.
But the received Air being heavy and elaf
tic, will prefs equally on the Sides, as well
as to the Bottom, and by confequence will
neceflarily break into the lateral Branches of
the 7raclea ; and becaufe they are ficuated
at acute Angles with the lower Trunk, and at
obtule ones with the upper, therefore if the
entring Air is of a fuflicient Force to inflate
the Branches and Veficles, it is impoffible
but that upon the Increafe of their Breadth,
their Length muft at the fame Time be di-
minifhed, that is, it is impoflible but that
the Branches of the 7rachea mult be pro-
, truded upwards and outwards, and fo for-
ced to make Angles lefs acute with Refpe@
to the inferior Trunk.  Befide, if the entring
Air can diftend thefe Branches and the con-
giguous Velicles by its elaftic Force, it Wiil’l

prefs
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swels the Branches of the 77rachea too on all
E;zgs from the internal Superficies: And be-
caufe there is a greater Kefiftance towards
the Trunk, and the Middle of the Thorax,
hich are thereforeParts of a lefler Angle,
(fince there all the Branches and Veficles, both
the inner and lower, from the fame Side of
the Mediaftinum, and all the inward and out-
ward of the oppofite Side, make a Refiftance ;)
but there is a lefler Refiltance towards
the Ribs, which already give Way, and
the exterior Branches and Veficles, none of
which, befide thofe of the fame Side, can
make any Refiftance, and which (I fpeak
of the Exteriors) are extruded by all the
middle ones on each Side; therefore ‘while
the Branches and Veficles are filled with Air,
they are thruft out together towards the
Parts of the greater Angle, from whence the
Cavity of the Breaft will increafe and fwelly
the Branches of the T7achea being fepamy
and giving Room for the Inflation of the jt-
{iclesof the Lungs.
| 16. Upon an Inflation of the Veficle
the Lungs, the whole Mafs of Blood mSg
eafily circulate through the Veflels, which ar¥§
interwove and difperfed between them."
For fince upon an Inflation they become
fpherical, they cannotbe prefled in this State
of Inflation by any neighbouring Veflels
equally inflated, excepting ina few and very
minute Pargs: Wherefore almoft all the Vef:
| {els
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fels will have no Preffure, and the Bloog
will run more eafily and in a greater Quan-
tity from the Right Ventricle of the Hears
into that Part of the Pulmonary Artery,
which being extended beyond the obliqug
and lefs capacious Rife of the Arrerial Pafl
fage, leads directly into the Lungs, finc
there 1s a lefs Refiftance there, becaufe th
Weight of the flaccid Veficles is removed!
and the other Veflels were before turne
back upon themfelves. And therefore th
Blood pafling more freely through the Lung
into the Pulmonary Vein, will eaflily clofe.
up the veinous Auaflomofis, by its continual
working againft the Valve, which lies op
polite to the Blood that is to return into the
Vena Cava; and that Valve being prefled
with an equal Force on each Side, will foon
grow immoveable, and deny any Paflage at
all to the Blood. |
But the A, when once infpired, muft|
always be expired and infpired by Turns.
thro’ the whole Courle of Life; which ari-
fcs from a Neceflity eafily to be accounted
for. For fince the Thorax is furnifhed with
attolent and dilating Mufcles, which are of
fo great a Force in Refpe& of their Antago-
nzfts, that they may be accounted as none ;
therefore the Mulcle, or Series of Mufcles,
that dilate the 7horax, may be faid to want
an Antagonsfi Mufcle. Wherefore, as foon
as the Rebs; which fall together both by
' theip
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their Weight and Structure, have re-expel-
led the Air out of the Thorax, the Mulicles
that dilate the Thorax will be immediately
contrafted ; fince the Animal Spirits, which
then effeCtually endeavour at a Contraction,
flow alternately into Mulfcles that have no
Antagonifls ; which alternate Fluxion they
exert into all the Mufcles upon Account of
the alternate Preflure of the Brain, arifing
from the Dilatation of the Arteries which
beat there: But this is without any Effet,
where there are equal oppofite Mufcles, and
of an equal Contraltion, from the fame

Caufes. _
17. While the infpirated Air inflates the
Lungs, and allows the whole Mafs of Blood
an eafy Paflage to them, if it becomes alte-
- red from any Caufe, (either from the En-
creafe of its natural Gravity, or of its Elaf-
ticity, or from the accidental Acceflion of
a greater Weight of {ome Bodies, which it
isa Vehicle to) fo as to diftend the Veficles
of the Lungs too much, that is, to fuch a
Degree, that the Blood-Veflels interwoven
with the Coats of the Veficles, are much
{traighten’d and comprefled ; then the Vef-
{els will be clofed up, and the Courfe of the
Blood through the Lungs will be obftruted.
Wherefore the Infpiration is the Caufe of the
Dilatation of the Breaft and Explication of
the Lungs,as it is of the free Circulation of the
Blood, while it pours from the right Ven-

tricle
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tricle of the Heart into the Lungs. But up-
ona Redepreflion of the Ribs by the Force of
their own Weight, and, as the Great Bellinal
expreflesit, by the Afliftance of their Figure,
Polition, and Articulation, the Veficles o
the Lungs are neceflarily “comprefled, an
forced inwards upon  themfelves, and the
Branches of the Zraches ape impelled at;
Right Angles: In the mean Time the Air’
included in the Veficles is expelled towards
the Paflages of the Trachea, and the Jaws.
But fince the Air is an elaftic Body, it can-
not be expelled without prefling upon all
the adjoining Parts; which is the Reafon
that the Blood, in its Paflage thro’ the Coats
of the Veficles, is more forcibly driven to
the Left Ventricle of the Heart. And be-
caufe this Blood paffes thyo’ an infinite Ses
riesof Veficles, which are comprefled by the
Fall of the Ribs between innumerable {mall
Bodies, and isdrove by the Force of the Air
1 the minuteft Veflels, therefore every Par-
ticle of the laft-formed Blood js fo broken
and comminuted, o feparated from each
other, or reduced to {o fiall 3 Degree of Co-
hefion, that it is eafy for any one Particle to
pafs off into fome fecretory Veflel anfwer-
able to its Bulk, wherefpever it finds a lefs
Refiftance than it does within the Blood-
Veflel which conveys it. From whence it
appears, that during a regular Refpiration
00 Animal has any Occafion for a Fermenst

to
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to work its Secretions. But after the Air is
ejected out of the Veficles, th_e Blood is no
longer comminuted by its elaftic Force, and
the concurrent Powers of the Ribs endea-
vouring to reftore themfelves ; and all the
- remaining Part of Expiration is ipent in the

Exclufion of the Air.

- 18. It is hardly worth while to explain at
prefent, why Air of fuch a Levityas isinfuf-
ficient to caufea ready Inflation of the Veficles
of the Lungs,and at the fame Time to recline
the Branches of the T7achea at obtufe Angles,
will not anfwer the Neceflity of Infpira-
tion: Nor why, in a clofe Veflel full of Air,
where there is only a leffer Expanfion from
the Heat, (for where the Heatis great, and
the Place open, Refpiration is obftrutted for
almoft the fame Reafon asit is in Facuo, as
we fhall foon prove,) yet the Elafticity of
the Air, and the Inflation of the Branches
and Velicles of the 77achea, is neceflarily en-
creafed, asis obfervable upon the opening of
Animals which die in that -Condition; and
thus Refpirationis ftopped together with the
Circulation ; befide, that the Air is then
made more denfe and heavy, becaufe it is
extraordinarily impregnated with the Par-
ticles perfpiring from the Lungs and the
Skin. Nor need we enquire why Animals
die immediately in Pacuo, upon the Failure
of Refpiration, fince there is no Air to in-
flate the Lungs ; tho’ younger and new-

: bora



o6 Of th QUANTITY

born Creatures die flower in this Cafe tha
the adult, becaufe the private Paflages of’
the Blood are not entirely clofed up in the
Younger; as from the fame Reafon, upon the
opening of the Thorax in both, amphibious
Animals, that is, thofe, all whofe Blood does |
not pafs thro’ 'the Lungs, do not die fo foon
from the Defett of Refpiration, as thofe
whofe whole Quantity of Blood does pafs
thro’ the Lungs.

I had rather now explain the Reafon;
why a Puppy, tho’ its private Paflages are
ftll open, if it once has admitted the infpi-
red Air, and the T7achea be then immediate=
ly clofed, and remain fo, fhould yet die flow-
er than a Dog. Forupon the Clofure of the
Trachea, from the fame Reafon in both Ca-
{es, a Portion of’ Airis included after Infpiras
tion, which is expanded to fuch a Degree by
the Power of the Heat, that now no Blood
can pafs thro’ the Veflels of the Lungs, as
being too much comprefled by the Air. In
this Cale then, it 1s neceflary for the Prolon-
gationof Life, thatall the Blood fhould pafs
thro’ thofe old private Paflages, which it
cannot now, nor indeed ever did before;
wherefore there 1s Neceflity for the Death of
the Animal in both Cafes; but the Puppy
will die more {lowly, becaufe the privare
Paffages, which allow Room for {fome little
Circulation, f{till remain open. But if the
Portion of the included and expanded Al.}rr

€
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be not fo great, as to lock up all the Paf-
fages of the Blood into the Lungs, the Ani-
mal will ftill furvive the longer.

But if the F@erus, either within or with-
out the Membranes, is manag’d fo, as to
have no Power of refpiring , yet ftill it will
be longer in dying than an Adult, while
both the old Paflages are open, and the Ve-
ficles of the Lungs uninflated with Air ; nor
will it die, but by the Defect of Nutriment,
or the Force of the Cold, and then only as
a Creature, whofe Nature can bear neither
of thofe Extremes.

__I {halltake an Occafion to enquire, in this
Place, what Power that is in Lightning,
which {o fuddenly extinguifhes Refpiration:
The Thorax of a Youth, who was killed b

Lightniugabout two Yearsago at Edinburgh,
was opened in my Prefence, when I had an
Opportunity of judging whether my Con-
jecture was right, which affirmed that the
Lungs of the dead Perfon in this Cafe were
Haccid, like thofe of Creatures that die in
Vacuo in the Air-Pump of Guerikins or
Boyle s and then we could find nothing ex-
traordinary, or which feem’d to affe&t the
Life, but that ftrange Collapfiss of the Lungs:
The Hair and Clothes, indeed, feem’d fing’d
and burnt. Wherefore, the Air which {ur-
rounded the Perfon, being fuddenly, and to 2
great Degree expanded, could not inflate the
Frenches of the Trachea, becaufe its Gravity

H wWas
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was leflened, nor could it enter the Veficles; |
becaufe the Expanfion of its Parts was en=
creas’d.  Nor did the Phenomenon of that
fudden Death make me recur to framing
new Properties of the Air, or calling in the
Afliftance of other Bodies unintelligible both.
to my felf and others.

19. It appears then, from what has been
proved, that the Fwtus can live in the Womb
without Refpiration, fince there are Pafla-
ges open, (although theinflated Lungs keep
theirs ftrictly fealed,) by which the Blood
can circulate from the Pena Cava into the
Aorta, in which Circulation the animal
Life fubfifts. But the Infant, tho’ born be-
fore the feventh Month, immediately re-
Ipires; nor can it fubfift any Time withoug
Refpiration, becaufe, unlefs the Mouth and
Noftrils are clofed, the Air will rufh by its
own proper Force into the Breaft, which
thro’ the whole Courfe of Life afterwards
muft be alternately dilated and contradted ;
and then the Lungs are inflated, and the
Blood flows freely thro’ them, and clofes up
the Fenous Anaflomofis after the Manner we
before defcribed ; and for the fame Reafon,
as it flows with a greater Gravity into the
left Ventricle, it neceflarily clofes the Arte-.
rial Canal, which oppofes it felf to the Blood
which is flowing from thence into the Aorza.
And therefore, after the Animal has once
refpired, and the anomalous Motion of the.

Blood
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Blood ceafes, itcannot fubfift any Time with-
out Relpiration, becaufe that then, at laft,
upon the Clofure of the Anafiomofis, {o fre-
" quently mentioned, the Blood cannot cir-
culate, unlefs Refpiration be performed by
the Inflation of the Lungs. But I would
have it obferv’d in this Place, that whike
the whole Mafs of Blood did not pafs thro’
the Lungs in the Ferus, there was an evi-
dent Neceflity for the Difperfion of a greater
Quantiry of it thro’ the 27f¢era, and the Vef-
fels interwoven beneath the Skin; where-
fore they were all more full of Blood, and
the Skin appeared of a more ruddy Com-
plexion, and the Brains of the Ferus were
larger; all which Awomalies ceafe by De-
grees in born Creatures after Refpiration,
by the Explication of the Lungs, and the
large Increafe of the vital Paflages.
~ 20. Before I go on to explain any farther
Ufes of the Lungs in born Animals, (for the
Lungs are given fora future Service to the
Futus, if it once make its Way to Light,) ic
1s neceflary for me to anfwer the Objeltions
againft the Hypothefis which we have ad-
vanced, which 1s, That Life confifts in the
Circulation of the Blood, produced by the
Motion of the Heart and Arteries; and that
therefore Refpiration is neceffary to born
Animals, bécaufe without that the Circula-
tion cannot be performed. For it is not only
Pechiin’s Opinion, that an inteftine Motion
H 2 of
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of the Blood, which many fuppofe a Proper-1
ty in Fluids equally comprefled on all Sides, |
has a neceffary Connexion with the Life of}
Animals.  Pechlin would have this Motion |
preferved by the Entrance of the Air into |
the minuteft Paffages of all the Parts : And.
altho’ the Circulation of the Blood, and even
of the animal Spirits, fhould ceafe in the
mean Time, yet heimagines that Life would
be ftill preferved, in the 3d Chapter of his
Book de deris & Alimenta defectu. But
cvery one knows, that when the Motion of a
Flud 1s once deitroy’d, it can never be re-
covered or reftored by the Motion of the
Parts of a Fluid, or by any other Parts break-
ing in equally on all Sides on that Fluid,
with a Motion round their own Axis, (for
this, or fomething like it, is what thefe Au-
thors mean, as Pechlin exprefles himfelf in
the 1ft Chapterand 18th Page of the fame
Book.) And therefore Pechiin endeavours,
to no Purpole, to prove that thofe Animals
which feem dead to us in the Winter, and
which we find afterwards to be really alive,
have loft the circular Motion of the Blood
from the Arteries of the Veins, which the
Spring, by the Afliftance of the Znteftine Mo-
tion, and the Application of a more kindly
Air, reftores. The fame is as ineftfeCtually
attempted by others, by drawing Inftances
frem fome Difeafes, where Refpiration and
the Pulfe feem extinguifhed and deftroyed,
w hile the Life is {till continued. 21,
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21. Let this Obfervation fuffice to anfwer
both Inftances : Suppofe a Breaft of a {phe-
riodical Figure, let the lefler Diameter be
fifteen Inches, and the greater twenry In-
ches. It is proved by others, that upon the
Dilatation of the Breaft, the leffer Axis is in-
creafed, and at che fame Time the greater
not diminifhed, and therefore the Cavity and
Amplitude of the Breaft becomes larger.
Suppofe the Encreafe of the Diameter reach-
ing from the Spina Dorfi to the Sternum the
tenth Part of an Inch, and the Increafe of
the Cavity of the Breaft will be 31 cubical
Inches, and the Breaft may and will receive
fo much Air, being dilated to that Degree,
as to have its .lr:-ﬂ%r Diameter increas’d the
tenth Partof anInch. Inthe fame Manner,
if the Increafe of the lefler Diameter is the
fifth Part of an lnch, the Breaft will receive
62 cubical Inches of Air: Burif the Aug-
mentof the Diameter is the soth Part of an
Inch, the Augment of the Cavity of the
Thorax will be fix Inches; and if the Aug-
ment were only the 1ooth Part of an Inch,
the Increafe of the Caviry would be three
Inches, and fo much Air' would be drawn
in for the Explication of the Lungs; and
therefore in that Cafe they would be a lircle
expanded. From whence it appears, that
fome Refpiration may be performed, if the
Increafe of the Diameter of the Breaft is but
very {mall, and the Motion fcarce percep-

H3 tible,
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tible. But if at the fame Time the great
Diameter of the Breaft, ftretching towar
the Abdomen, is encreafed but in the lea
Proportion, (as it always happens in eve
At of Infpiration, upon Account of the M
tion of the Diaphragm towards the Parts o
the Abdowmen,) then a fufficient Quantity o
Air may rufh inta the Zhorax, and yet n
Motion at all be obferved in the Brealt.

From thefe, and the like Inftances, we may
be afcertained, that fo {mall a Motion o
the Breaft as is imperceptible to the Eyet
does not obftru& Refpiration and the Cir-
culation of the Blood, that infeparable At-
tendant of Human Life. |

22. Let us now apply our felves to tha
Divifion and Solution of the Parts of th
Blood, which is not obtainable either in the
Vifcera, or the Lungs uninflated, but is entire
ly owing to the Inflation, and which is th
Caufe of the greateft Difference of Strength
and all other Powers between the Fefus in
the Womb and the Animal after the Birth,
and is of the greatelt Ufe and Service to:
Life. |

While the Air is expired, it isevident that
the oppofite Sides of the Seltions of the Blood-
Veflels are fuddenly reduced almoft to a
Contact ; by which it is impoffible but that
the Parts of the Blood muft be fo {eparated,
that not any two fhould cohere, nor any
heavier Particle be joined to a lighter: And
13 o bed
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becaufe it is only requifite for the Perfor-
~mance of Secretion, that the Particles to be
Aecreted thould not be larger than the Mouths
of the Secretories, or if lefler, yet not too
many, ror of too clofe a Cohefion, it fol-
lows, that upon the Comminution of the
Particles of the Blood, which happens when
the Lungs are inflated, and the Air expiring,
that Advantage muft be obtained, that the
Blood without the unintelligible Afliftance
of Ferments {hould difcharge the Offices of
all Secretions, and of confequence perform
all that is neceffary for the Life and Conve-
nience of Animals.
23. By the Afliftance of thefe Obfervations
we may give a better Reafon than Dr. Low-
er’s for the Variety of Colours in the Blood:
Upon an Inflation of the Lungs, the ruddy
Particles of the Blood being lighter than the
others, are neceflarily more feparated from
the reft; from whence is derived its florid
Colour in its Paflage to the left Ventricle,
and of 1ts Superficies immediately after Ve-
nefettion, the red Particles fwimming at the
Top by their natural Levity, or endeavour-
ing at it, where there is the leaft Refiftance;
by their Elafticity, if they have any.
_ Belide, from hence another Phenomenon
1s eafily explained ; Why the Blood, which,
upon its being poured into a deep Veflel, is
often of a dark Complexion, tho’ expos’d to
‘the Air ; and yet when poured into a wide
| Hy4 | and
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and fhallow one, it feems florid - For, if’
there are any ruddy Particles in it, which
have not as yet difengag’d themfelves, they
Will more cafily emerge thro’ a few Superfi-
cies, than thro’an innumerable Quantity, and
thofe of a greater Gravity. Inthe laft Place,
from hence we difcover the Caufe, why a
vifcid Blood, that contains fome ruddy Par-
ticles entangled in it, altho’ it is expofed
to the Air, 1s not for the Generality ruddy
and florid (tho’ it was of that Complexion,
upon its firlt Emiffion from the Veins) after
it has Joft that Motion which was the Caufe
of its Non-cohefion, which it enjoyed in its
proper Veflels.

24. 1 will only add, that by the Con-
ftriction of theBlo od-Veflels in the Lungs,
the larger and laft-compounded Particles of
the Blood are divided and feparated from
each other, and that the fame Caufe necef-
farily makes the Parts of the leffer feparated
Blood of a clofer Texture, and more diffi-
cultly refolvable into their firft Elements. I
is not now worthy of our Pains to examine
curtoully the Opinion of the Excellent Mal-
Phigins, who affirms, that a new Mixture,
and new Figures agreeable to the Pores of
the Parts, commence here; becaufe our for-
mer Proofs evince it to be impoffible, that
fuch a Mixture or Confufion fhould be made
in the Lungs, when there is only a Separa«
tion of Parts, unlefs he means that Hardnefs,

and
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~and ftricter Cohefion of the leffer Parts,

which we mentioned before: But for my
Part, I can fee no Neceflity nor Ufle for new
Figures in this Cafe.

25. And thus much I have writ with this
View, to inform the Students in Phyfic the
Ulefulness of the Rule laid down at the Be-
ginning of this Differtation, how many Phe-

- womena’s may be explained by a few known

Qualities of Bodies: And 1 would advife
Phyficians not to think that they have dif=
patch’d a Problem well, by recurring for a
Solution of it to Figures of all Kinds, fubtle
Air, and oppolite Kinds of Salts, and Bo-
dies, of which we know notf{o much as the
very Names, and inteftine Motions, and
other Terms of a vain and pompous Igno-
rance.

A DI16§-



A
DISSERTATION

UPON THE

MOTION

Which reduces the

ALIMENT 1n the STOMACH,

Toa FORM proper for the

SurprLy of the BLOOD.

@2H| E all experimentally know, that

g| the Bodies of Animals lofe thejr
Forms by Hunger, and an Abf}-
nence from Food ; that the Vefels
grow flaccid, and the Juicesada pted to recryit
the Circulation of the Blood fail in their Of-
fice; and, in one Word, that Animals die: I¢
is as plain too, by Experience, that the Parts
of the Fibres, Fluids, and Veflels, that make
up the Form of an animal Oeconomy, {uf-
fer even in the foundeft Bodies by Motion ;
that they are difunited, wore away, and
impaired ; and that by the Force of the na-
gural Circulation of the Blood, that is, ;)}f

the




Of th MOTION, & 107

~ the very Conditions and Laws of Life it
 {elf, Deathbecomes neceffary : And hence is
caufed that continual Perfpiration thro’ the
fudorific Veflels, and the Pores of the Skin :
Since, as we explained it in another Differ-
tation, all Secretion is made merely by the
Force which the Heart imprefles upon the
Blood, which compels all Fluids to endea-
vour to pafs thro’ thofe Parts where there
is the lealt Power of Refiftance. Wherefore,
if we regard only that continual Perfpira-
tion, it is plainly neceffary that there fhould
be a Supply of Fluids to the empty, and an
Addition of Parts to the decay’d Velflels in
fuch a Proportion, as either upon a Trial by
Weight we fhall find is loft, as the excellent
Sanctorius advifes, or upon our own Obfer-
vation of the Diftances of Time, as Hunger
induces the Generality to practice. From
whence it follows, that the Conditions re-
quired for the Supply of thofe Diminutions
of the Body, are a Fluid difpofed to Sangui-
fication, and a Compound of Particles {imi-
lar to the Compound which is decayed;
which is neceflary if we fuppofe the Animal
to continue like it felf.

2. But it is evident to any one who re-
gards thofe Operations which the Anatomy
of the Body, and the Aétions of Animals, de-
monftrate, that the Aliment acquires in the
Stomach and the Inteftines that particular
Facility of Motion which qualifies it to

‘ mix
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mix with the Blood. And therefore, if we
can find the Nature and Quality of that Ac-
tion in the Stomach, or what Similitude, or
Proportion that Caufe of the Fluidity of the
Aliment in the Inteftines bears to other Cau-
fes, which eitherare, or are accounted more
known, we muft be allowed to have folved
this Queftion; and moft Phyficians feem to
me to haveerred in the Solution of this Que-
ftion, becaufe they did not fufficiently un-
derftand what the Queftion was: For we
do not look for a Caufe which has a Power
to change all Sorts of Subftances into a Fluid
commilcible with the Blood, and confift-
ing of Parts fimilar to the Parts loft, (now
that Similitude is an Equality of Magnicude,
Gravity, and Number,) but only {uch a
Caufe as has a Power on fome Bodies, fuch
as Mankind generally ufe for Food and Nu-
triment, and can convert them into a Fluid
fit for Circulation. For then obferving that
there were fome Animals which would de-
vour and fend into the Stomach the hardeft
Metals and Minerals, immediately conclu-
ded that they were to find a Caufe which
had 4 Force to colliquate any fort of Suly.
ftances which were offered to the Stomach.
And accordingly you may obferve, that they
have introduced into the Stomach, either
certain powerful Demons, and exalted in-
vifible Spirits, or Ferments, and qther
Fluids, of varipus Denominations, which are

fup-
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fuppofed able té diffolve any manner of Sub-
ftances: But had they remembred the State
of the Queftion, and that all we wanted,
was fuch a Caufe, or the Knowledge of
fuch a Caufe, whereby certain folid Bodies
(the common Food and Nutriment of Man)
might be changed into Fluids adapted to our
Nutriment, that is, into Liquids which could
circulate with the Blood, and {upply it with
Parts of almoft the fame Magnitude, Gra-
vity, and Number, with thofe Parts which,
either by the Force of Motion, or Per{pira-
tion, were difperfed beyond the Compafs of
Circulation, and the Courfe of the Blood ;
and had they, in the next Place, oblerved
that thofe Animals were not nourifhed by
the hard Subftances they devoured, then
would they eafily have feen, that fuch a
Force only was fought for which could dif-
folve the folid Parts of other Aliments, {0 as
to turn to our Nutriment; or how {fuch
Parts could be reduced in our Stomachs to a
Fluidity fufficient for that Purpofe. All
which, if I am not miftaken, may be ex-
plained without the Affiftance of a Daewmon,
or a Stygian Liquor.

3. It is plain, that what is requifite for
the moft eafy and fimple Solution of this
Queftion, is, to find fuch folid Bodies to be
fent into the Stomach for Nutriment, as
may, by the leaft Alteration of their own
Subitance, become nutrimental to the Anli-

mal;
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mal; it is neceffary too that that Changé
fhould be attended.with a Facility of Mo-
tion, as is plain from the allowed Nature of
a living Animal, whofe Life and Nutriment
depend upon the Circulation. Now {ince
the folid Parts of other Animals, upon which
we feced, when reduced into a liquid or fluid
State, are by the leaft Alteration adapted to
nourifh us, becaufe they bring with them
Parts fimilar to thofe we lofe, and fo by
the Hypothefis are adapted to Circulation ;
therefore it is manifeft, that the folid Parts
of proper Animals are thofe Bodies which
are required in the Queftion: And therefore
we are now only to look for a proper Caufe;
or what is the moft fimple and natural Force
which can convert thofe Parts contained in
the Stomach into Fluids fit to circulate withi
the Blood.

And, that we may make as few Miftakes
as can be in the Search of this Caufe, T
would remark , that it ought to be fuch
which can neither diffolve the Stomach, nor
the Flefh of the Animal it is to nourifh, nor
fuch as can eafily colliquate the Parts of
others by the Force of a chymical Fire, or a
Stygian Menflruum, (to fpeak in that way,)
for this is compatible with the Life of the
Animal ; nor muft it proceed fo flowly, as
that Caufe, by which the folid Parts of ‘Anj-
mals, without the Afliftance of Art,and being

left to themfelves, refolve into Putrefaétion.
Thele
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Thele Poffulatd T may juitly claim, which
however will quickly be made more evident.
4. It is but a reafonable Pofinlatum of
mine, to require a Caufe able to diffolve the
Parts of other Animals in our Stomach,
which cannot diflolve the Parts of the Sto-
mach it felf by that Action, by which it al-
ters the folid Parts of other Bodies into
Fluids ; for we arenot here looking for a Caufe
of fudden Death, but a Caufe that aflifts in
the maintaining of Life for fome {mall Time.
From whence it is evident, that there is no
Fluid ; neither can that be accounted the
Caufe in the Queftion, which inheres in, or
is by any Means derived into the Stemach,
and which, if the neceflary Conditions are
obferved, and elpecially the Pofinlarum in
this Paragraph, can diflolve, or convert the
Parts of other Animals ingefted into the
- Stomach, into a Fluid proper for Nutriment.
Becaufe, from what we have obferved in
the former Paragraph, it is plain that fuch
a Caufe is required, as can re-diflolve the {o-
lid ingefted Parts of Animals into thofe very
Particles, as near asmay be, or Particles like
them, out of which thofe Parts were before
formed in other Animals, upon their Sepa-
ration from their Fluids. Wherefore, fince
a Pluid thatabounds with a Ferment, or can
by any means diffolve the folid ingefted Parts
of other Animals, muft by the fame Acltion
neceflarily diffolve the Parts of the Veﬂ"elslin
the
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the Animal, and the Stomach in which it
nheres, or into which it is derived, it eafi-
ly follows, that thofe Animals which we fee
are nourithed by ingefted Food, without
any Injury to their Stomachs, contain in theig
Stomachs no Ferment at all, or no Liquid
which can diffolve, digeft, and convert into
Chyle folid Aliment ; nor would fuch a Fluid
remove the Difficulty of the Queftion, fince
it would always remain to be explained how
1t {hould happen, thatany Fluid fhould dif- -
folve one Subftance into the defired Parts;
and thofe out of which it was lately com-
pounded, and yet fhould not diffolve ano-
ther Subftance into the fame Parts, which
1s in the like Degree, and as frequently its
Subject of Operation, or which is always
and 1n the fame Manner expos’d to its
Acltion, altho’ this other Subftance is com-
pounded of the fame Parts neither more in
Number, nor f{tricter in their Union. And
indeed it were miraculous, if a Liquid dif-
folving and digefting the Food of the Sto-
mach, fhould not diffolve thofe Parts which
are not more folid than the Food it felf, and
which, if exfeted from another Animal of
the fame Nature, and ingefted into the Sto-
mach, would immediately be diffolved in it.
So that we may well wonder what fort of
Solvers of Medical Problems they were,
who thought they had rightly explain’d the
Manner of the Digeftion of the Food in the

Sto-
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Stomach, when thiey had not explained, nor
fo much as attempted to explain the Reafon,
why, upon the Digeftion of Food in the Sto-
mach, which 1s as eafily digeftible as the
Food, yet the Stomach it felf fhould not be
diffolved ? And this Queftion is the {ame as
that which thofe famous Men had folved,
after theicr Way of folving-
- 5. Hence it 1s manifelt, that neither a
Fluid abounding with an Acid or Volatile
Bedy, nora Salt or Acrid, nor a Compound
of thefe or other Particles of any Nature, are
the Inftruments of the Dillolution and Di-
geftion of Food in the Stomachs of Animals:
| Much lefs can this Operation be fuccefsfully
performed by the invilible Spirits of Heldmout
- and #edelius, or the Demon of . Doleus.
From hence we conclude too, that Dige-
tion is not performed (as Fobn Bobnius fays
and imagines in his * Aratomico-Phyfilogicsl
' Circle) by the Affiftance of a digeitive Li-
quor or Menftruum derived from the {alival
Glands and thofc of the Stomach, which he
calls not an Acid, but a diluted Salt: and
which, by the inteftine and vital Motion of
its Parts, imbibes and adapts to it {clf, and
{o forms a fort of an Extract from the Food,
of a milky and mucilaginous Subftance,
agreeable to 1ts own Nature, and proper for
I the

-

e

* See Page 149 of bis Circle,
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the Nutriment of the Body. This Perfom
certainly is miftaken in many Inftances; bug|
it is enough for me to obferve, that this Li-
quid or vital Diffolvent of Bolnius and We-
delins, and many others, can and ought, af-
ter the fame Manner, to attra& to it felf, and
imbibe the diffolvable Subftance of the Sto-
mach in which it inheres, and which is a
agreeable to it, and fubjet to be converted
into Nutriment: Which fince it does not.
we conclude that neither does it perfor
what Bobnius and Wedelius by their Hypotbe-
fisfuppofe, but do not prove. It is to no pur
pofe for any one to make an Obje&ion from:
the Roughnefs of the Superficies of the Sto
mach, and the vifcous Nature of the Phlegm.
which are capable of defending it from th
Injuries of the diffolving or corrofive Li
quid or Ferment. For the Queftion is, hows
it comes to pafs that any Ferment thould dif-
folve Flefh, and not diflolve Fibres, whoft
Cohefion is much weaker than that of Flefh
Now that vifcous Phlegm, by its entan
gling and blunting the fubtle Ferment, or th
Air, or digeftive Fluid, perpetually difcharge
from the Coats of the Stomachs, equally de
fends the Food as well as the Stomach fro
any Injury, and fo {poils and baffles all Di
geltion.

6. And hitherto we have deliver’d onl
the Opinion of thofe who have not hit up-
on a happy Solution of the Queftion; or of

thole,,




of th® SToM A CH i1y
thofe, who have honoured a Queftion, that
bears no Relation to this, with the Name of
a true Solution. .

We muft now repeat and inculcate into
the Reader, that whatever Men receive and
ingeft into the Stomach for the Confervation
of Life, or the Circulation, and the Nutri-
ment of the Body, are either Animals or Ve-
getables, that is, Animals of the higher or
lower Clafs of Beings, fince both thefe en-
joy a Circulation of Fluids, and confift of
fmall Pipes and Fluids that fupply and nou-
rifh thole Pipes. From whence it appears,
that the Foods which Men ufe, and by the
Diretion of Nature ought to ufe, confift of
fuch Parts as exhibit the Form and Nature
of Pipes and Fluids adapted to change into
fueh Pipes: For whatever the A&ion was
by which the Parts of a Fluid, that nourifh
any Veflel or flefhy Subftance, were firft al-
tered into the Magnitude and Figure, and
other Qualities of a proper Aliment adjoin-
able to that Veflel, yet {ome Parts of the
nutrimental Fluid were merely by the Force
of the fubfequent Fluid drove clofe and ad-
joined to that Veflel for its Reparation: And
it is allowed by all, that Nutrition is per-
formed by a Conjun&ion and Infinuation of
Parts fecreted from a Fluid into Spaces left
vacant by the Seceffion of others of a fimilar
Bulk and Figure. And therefore it is plain,
that the Parts of Animals refolved after the

- g moft
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moft fimple Manner, (that is, in fuch an Qr=
der, that thofe which cohered laft fhould be
feparated firft, and the exterior Parts firfk
worked upon by an external Caufe,) will ne-
ceflarily change into a Fluid replete with
Parts proper for the Nutrition of an Animal,
that is, it will change to compound a Sub-
ftance confifting of Pipes, and Fluids, al-
terable into Pipes. |

7. Again, 1t deferves our Obfervation, that
thofe Subftances, which neither compoled
the Bodies of Animals nor Vegetables, can-
not nourifh the Animal, altho’ they may be
changed by the Ation of the Stomach ; and
therctore that they are not adjoined to the
Vellels for their Reparation, fince they are
not changed by the A&ion of the Stomach
into a Fluid adapted to repair the Parts of
Animals.

From whence I conclude, that nothing
more 1s neceflary for the Performance of Di-
geftion, and the Diffolution of the Food in
the Stomach, than the Separation of fome
Malfles and Parricles from each other, which
were before united into one Body, by that
Attion which performed Nutrition ; nor
have our Stomachs any other Office in this
Matter, than to force the Particles united
before in the Form of Veflels and Fibres, to
a Separation 1nto their former Confufion, or
as near to that State as can be, which the
enjoyed when they were to be difpofed for

the
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the Nutrition of the Parts; and therefore no
other Force than thisis neceflary; for if any
other were, and that Force can change Bo-
dies into Figures entirely new, and all De-
arees of Magnitude, then other Things be-
{ide Animals ought to contribute to our Nou-
rifhment.

Now fince we are nourifhed only by the
Parts of Animals of every Clafs and Order,
and fince we have fhewn that there is no
Fluid 1n the Stomach, whole Ferment pre-
pares the Food for our Nutriment, it fol-
Jows, that it is only the Motion of the Sto-
mach working and comminuting the Food,
which finifhes Digeftion by a Separation of
the laft-formed Parts into Pipes and Fibres
of fuch a Nature as is obfervable in Ani-
~mals.

8. Becaufe it is not to be queftioned, but
the fame Force, or one fimilar and equal to
it, by which the Parts were firlt fecreted
from an Animal Fluid into the Pores of the
Body for the Office of Nutrition, ought to
be fufficient for a Refeparation of them, and
reducing them into Figures not much diffe-
rent from, nor much-unlike thofe which it
at firft enjoyed. But it is plain, that the
nutritive Particles, which are to be ad-
joined to the Parts, are adjoined merely by
the Force of the Heart and Arteries propel-
ling the Blood, and performing all Secre-
tions, as we explained before; and there-

Is 3 fore
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fore a fimilar Force of the Coats of the Sto=
mach, aflifted by the Diaphragm, and the
Muicles of the Abdomen can rediflolve the
Mafles fo united into Parts, asnear as may
be to thofe from which it was lately com-
pounded ; neither is there any Obftrution
tofuch a Comminution, but that the Coats of
the Stomach and the Food cannot {o often and
{0 eafily come to a Contat in their {fmalleft
Parts, asthe Parts of Fluidscan: From whence
it will happen, that the Chyle does not gene-
rally confift of Parts {fo {mall as thofe of the
Blood, efpecially that Blood which fuffers a
new Digeftion or Comminution in the Lungs.
And there 1s one Particular which I defire
may be obferved in this Place, which is, as
the Force of the Blood is greater in the lar-
ger Vellels, and thofe fituated near the Heart,
fo the Parts conjoined by that Force for the
Nutrition of thofe Veflels, cohere {o {trong-
ly, that it 1s more difficult for the Force of
the Stomach to overcome that Cohefion, than
it is for 1t to rediffolve thofe Parts, which are
to fupply Nutrition in the Veflels of a leffer
Size, and more diftant from the Heart: For
the Force is, ceteris paribus, more languid
in the leffer Arterial Veffels, becaufe they are
Parts of a Cowe nearer to their Bafe: For
altho’ the Trunk of the Arteries is larger
than any diftin&t Branches, yet it is lefs
than all of them taken together ; and the
whole Bundle of the Arteries is to be con-
fider’d
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fider’d as a Come whole Vertex is fituated
toward the Heart, and 1ts Btzﬁ’ toward the
Extremes of the Body. And from hence is
the Reafon, why, in the exterior Arteries,
or thofe more remote from the Heart, the
Motion of the Blood, as i1t pours irom nar-
rower Paflages into larger, 1s by Degrees re-
tarded ; but a more languid Force 1s always
the Caufe of a flower Motion. And it is
manifeft, that this is the eafieft and impleft
Method of folving the Queftion propoled,
becaufe this makes an ealy Liquefaction of
the ingefted Solids in the Stomach, wichout
the Affiftance of a foreign Fluid; and yet,
excepting the Fluidity, there is the lealt Al-
teration made in the Food (as being taken
from an Animal) to adapt it for the Office
of Nutrition.

9. Our next Bufinefs is, to fhew that the
Caufe we affign for Digeftion, and the So-
lution of the Food, which is part of an Ani-
mal Body, cannot diffolve nor comminute
the Coats of the Stomach, 1n which the in-
gefted Food is received.  For it feldom hap-
pens that the Coats of the Stomach come to
a mutual Conta&®, and the Contalts that
are made between the comminuting Food,
and the Coats of the Stomach, are always
on the fame Parts of the Food,but from fuc-
ceffively different Parts of the Coats of the
Stomach. However, this is the beft Reafon
to folve the Matter. The Diminution of the

I 4 Parts
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Parts of the Coats of the Stomach, which
are taken away by this Contact or Attrition,
15 cafily repaired from the Matter of Nutri-
tion, which is continually difpatched from
the Store of the circulating Blood for the
Nutrition of the Parts; whereas there is no
Recruit for the Parts of the Food, which are
abraded by the Altion of the Stomach. And
hence it happens partly that Worms and
other Aiimalcnla live conveniently enough
in the Stomach, and partly becaufe as they
are alive, they by their Motion withdraw
themielves from the Strokes of the Stomach,
which it is impoflible for dead Subftances,
or their Parts, to elcape. And what is of
great Moment in this Cafe, if a given Body
itriking it felf with a given Force on a Mem-
brane, can perforate it, the Number of Mem-
branes may be increafed to fuch a Propor-
tion, that the fame Force being given, the
exterior Membrane fhall not be perforated:
Becaufe the Number may be increafed to
that Degree, that Part of the given Force
(which would not be ftrong enough to per-
forate the fingle, exterior, unfupported
Membrane) would be exerted upon the ex«
terior, and the other remaining Force
{pent upon the other Membranes. And fince
Abrafion is a Perforation of a Membrane,
or of an exterior Surface, which (when
we fpeak of the Stomach) is fupported by
many Membranes, the Propofition isdeviq

1C0G,
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dent ; and indeed it is plain, that the
Superficies of a Beam would not be broke
by the Stroke of my Finger, which how-
ever would be broke, if the Thicknefs of the
Beam was leflened, that is, the Number of
its Surfaces diminithed : But the Thicknefs
of a Body does not elud the Force of a cor-
rofive Fluid, and the exterior equal Su-
perficies of Bodies of an unequal Thicknefs
are diffolved by the fame Force of a corro-
five Fluid, and in the fame Time, if other
Circumitances are equal.

10. And here artles a ‘Phenomenon, which
the Patrons of a Ferment or a digelftive Li-
quid cannot tell how to folve. It is ob-
ferved, for Inftance, that Digeftion is per-
formed better in the Stomach during the
Winter, and in a cold Air, than in Summer ;
- which can arife from no other Caufe than
the Increafe of the mufcular Force (as at
that Seafon the Force of all the Mulcles is
greater) and the compreflive Force of the
Stomach, and the Abdomen. But the Force
of the Muficles 1s increafed in the Winter
and cold Seafons, becaufe then the contrattile
Fibres become fhorter (for which Reafon
the fame Force will draw them intoa greater
Shortnefs, and caufe a greater Inflation) from
the fame Caules as a Piece of Iron of any
Length is found fhorter in the Winter than
in the Summer; and fo an Iron Chain, as
it grows cold, becomes fhorter than it was

when
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when 1t was hot, as is evident from the Exs
periment.  But the Completion of this Mat-
ter depends upon the different Quantity of Per-

ipiration : For the Excellent Sanéforzus has

informed us, in the 29th and 41t of his §74-

t2cs, and the fécond Seétion, that Animals re-

tain daily about a Pound of perfpirable Mat-

ter in the Winter, which they emit in the

Summer. From whence it is manifeft, that
there is an Influx of a greater Quantity of |
Fluids into the Mulcles in the Winter, than

in the Summer, and by confequence that

this performs all thofe Matters, which any

one may in vain expett from Acids, and

other Liquors, that have no Place in found

Animals, and which are foreign to that Sea-

fon of the Year; for the Produce of Acids is

greater in the Summer, and then Liquors

turnfooneft to an Acidity. But in this Place

I remark, that the Encreafe of the Sz/iva

peculiar to the Winter, belongs to and de-

pends upon the too great Diminution of Per-

ipiration. I would have thofe take Notice

of this Remark, whofe Ignorance of a Me-

thod for the Difcovery of Truth in the Sci-

:nces, may perhaps put them upon framing

new Winter Relources of Phlegm, in order

to illuftrate this Pbenomenon.

11. For we have proved, that the Sa/iva,
and whatever Fluid that is which defcends
into the Stomach, are no more fitted and
adapted to diffolve the Food, than the Su-

| perficies
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erficies of the Stomach, and thofe fine Fi-
g:gs, which are much more tender than any
ingefted Food, even after it has been worked
by the Teeth.

But there is no Occafion now for a curi-
ous Difcuffion of the Quality of the da/ive,
that having been the Subjett of every Wri-
ter, and therefore I had no Inclination to
propofe it to my Readers in this Place: Nei-
ther have I thought it proper to defcribe the

 A&ion of the Teeth, a Subject equally com-

mon, nor any other Circumitances attendant
upon the working of the Chyle, which Dr.
Lifler, that moft Learned and Candid Im-
prover of Phyfic, has moft happily perform-
ed, and left others only the Glory of bor-

" rowing from him. But fince that Great Man

feems to attribute too much to Perlpiration,

‘which he fufpeéts to be greater in the Sto-

mach in the Time of Winter than Summer,
it is proper for us to make a more curious
Enquiry into that Opinion. The Air is a
Fluid which defcends as well into the Sto-
mach as into the Lungs, rufhing in where-
ever it finds an Entrance, whether the Heat
or Cold be exceflive : Wherefore, if the Arr
contributes any Thing by its Winter Quali-
ty to the Diminution of Perfpiration, the Su-
perficies of the Stomach will bear its EffeCts
in the fame Manner as the exterior Skin.
Suppofe then, that the Winter Air Ob-
ftructs Perfpiration, the Summer prnmat?; it,
ince

-
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fince both are diffufed about the Skin, and|
defcend into the Stomach, the Perfpiration|
of the Stomach in Winter will be to the:
Peripiration of the fame in Summer, as the:
Skin in Winter is to the exterior Skin of the:
fame in Summer, which confiderably ex-.

ceeds the Winter, as Sanétorius has proved.
But the Authority of the Great Hippocra-.
fes introduced this Maxim, who affirmed|
Thar Mens Stomachs were warmeft in the
#wnter : For he obferved that the Stomach |
was ftrongeft in the Winter; and then af+:
fumed from a Selt of Philofophy, that Di-|
geftion was performed by Heat ; from all
which he deduced, that a greater Heat muft]

proceed from the Stomach in the Winter.
12. From hence it follows, that they
whofe Stomachs abound with any Fluid in
too great a Quantity, or too vilcid a Nature,,
cannot digeft their Food well, nor are at
that Time in a State of Health, the contrary
of all which would happen, it Digeftion
were performed by the Afiftance of a dif=
folvent Fluid. But the Caufe of this Phe-
nomenon is widely different from any Thing
which the Patrons of Ferments are able to
produce: For I think it is evident from what
has been before faid, that any Fluid in the
Stomach, 1n {o large a Quantity, that there
is no Place into which it can pafs with a {uf*
ficient Quicknefs and Facility, orof fo vifcid
and refifting a Quality, as not to be foon and
by
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by a {maller Force removeable from the Place

that feparates the interior Superficies of the

Stomach, and the exterior of the ingefted
Food, neceflarily obftrutts and retards Di-
geftion: For it is neceflary upon the Inter-
pofition of any Fluid too copious, or too vif-
cid, that the Force of the Mulcles of the
Stomach muft be eluded, upon which only,
fince there is no Ferment nor digeftive Li-
quid, Concottion muft depend.

And that fome Advantage may be made
from thefe Obfervations, it deferves our far-
ther Obfervation, that the heavier the iater-
pofing Fluid in the Stomach is, it will more
refift the Motion of the Stomach, and both
fruftrate the Force of Motion and Contact,
and fo prevent any Digeftion, if the Quan-

tity of the Fluid is fuch, as to make it necef-

farily, by its own Weight, diffufed every
where round the Food, as 1s requifite in a
Fluid which is to diffolve and digeft. From
whence it follows, that acid Liquors, fince
they are of a heavier Nature, and falt too,
obftruct Digeftion ; nor 1s that Gravity the
Caufe why Acids are fo difficultly removed,
and carried oft from the Stomach.

13. From what we have demonftrated in
the gth Paragraph, it is evident, that {mall
Veflels, not {upported by a fuflicient Num-
ber of Membranes, as the Stomach 1s, the
oftner they reduce their oppofite Sides to a
Contalt, muft neceffarily be oftner impaired,

and



i26 Of the MOTION

and fooner broke. For if the Veflels almoft
tall together, while their oppofite Coats meet
with a certain Force, fo that almoft every |
intervening Fluid fhall be fo expelled as to
leave nothing between, there will then be
an Attrition of the Coats. And becaufe this
is the Cafe in the Lungs and its Veflels, as
we fhew in another Place, therefore we
ought not to wonder that Erofion, and
Symptoms of Erofions, happen more eafily
and frequently in the Lungs, than in any
other of the F/7ftera. But this will more
efpecially happen to thofe who live ina thick
Air, abounding with the mineral Fumes of
Sea-Coal, which are therefore heavier, and
comprefs the Veflels of the Lungs with a
greater Force.

From thefe Obfervations we may give a
plain Solution of a Queftion which Dr. #z/-
Z1s propofes, What is the Caufe why moft
Afilmatical Perfons breath more eafily in a
Country Air, and yetit is more eafy to {ome
to ufe the London Air ? The Dotor fpeaks
of his own Countrymen. It is evident, that
if the Gravity and elaftic Force of the at-
tracted Air remain the fame, the fame Animal
will refpire with an equal Facility, or the
Blood of the fame Animal will pafs thro’ the
Veficles of the Lungs with an equal Facility :
And if the Force of the Air continuing the
fame, the Blood does not pafs with the fame
Facility, thencither the Flexility of rhe}ﬁi:f?

€18,y
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fels, or the Facility of the Blood in 1ts Mo-
tion, muft be fo changed, that the Refif-
‘tance made by the Lungs muit be encreafed.
Wherefore it is no Wonder, that they who
enjoy the Country Air with Bafe and Health,
cannot bear with the fame Eafe the heavier
Air, and that of London, not only admitted
into their Lungs, where the minute mineral
Particles conveyed in the Smoke ftick clofe,
but alfo cannot bear it as diffufed round their
whole Bodies: Nor ought it to feem incre-
dibleif they who, by Nature, or by Diftem-
per, that is, by fome Change of Art, or the
Courfe of their Lives, have theit Veflelsand
the Blood in the Lungs become of a more
refifting Nature, or the former become lefs
flexible, or the latter lefs fluid, can bear the
heavy Londen Air better than the lighter
Country Air.

From whence it is plain, how wide from
the Purpofe Dr. /¥illis fpoke upon this Sub-
jet, in the 2d Part, 1t Seéton of the 6th
Chapter of his Treatife of the Operation of
- Medicines, where he affigns the finer Tex-
ture of their Veflels, as the Reafon why
fome breathe more freely in London, never
folving, but perplexing the Queftion with
the Fumes of Sulphur, and fuch Words,
while he negle@sthe known Property of the
Gravity, which is greater inthofe Particles
of Sea-Coal that pafs into Smoak, and are
drawn in with the Air, than it is in thofe
of Turf and W ood. 15. Bur
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14. But this Attrition does not obtain in
other Vellels, which are indeed often expo-
fed to the Air, but yetare fupported, aswas
before proved; among which I reckon the
Stomach. But the Veflels and Veficles of
the Lungs are fo far from being fupported
by any Structure of Mufcles and Membranes,
that they are prefled and impaired every
Minute of our Lives between each A& of
Refpiration by the internal Superficies of the
Ribs.

From whence it evidently follows, that
it 1s to no Purpofe for W edelius, in the 6th
Chapter of his ‘Phyfwlsgia Reformata, to have
ufed Abundance of Words to affert, that it
15 demonitrable to Senfe, and the Evidence of
Sight, that the Stomach contains a Sa/zno-
Sulpbureons Ferment, and which he affirms
is derived from a vital Fluid: Forif this is
true, then all the Blood-Veflels would be
diffolved and digefted by this intercurrent
Fluid, (which is the greateft Part of the
Blood,) by the fame Means as Flefh and
other "T'hings, who Subftances are not much
harder than thofe Veflels, are diffolved by
the Effufion of the fame into the Stomach.
And trom thele few Obfervations it appears,
how ineffettual the Hypothefis of an Acid
or Ferment are for the Explanation of thefe
‘Phenomena’s, and how much eafier it is for
us to remove the Difliculties that prefs this
Queftion by Propertics which are more

known,
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kaown, and of which we have a greater
Certainty.

15. No one, I prefume, who agrees with
¢hefe Notions of mine, will for the future
have any Doubt, whether Digeftion is per-
tormed beft after Meals, if affifted by a gentle
aad ealy Walk, or fome other unlaborious
Exercife of the Body : For as long as Mo-
ion fo aflifts and increafes the Comminution
of the Food by the Ation of the Diaphragm,
and other Mulcles, as not to force the Chyi
to leave the Stomach, and enter the Lac-
teals too foon, that is, before the Parts arc
reduced to a fufficient Minutenefs, (inwhich
Cafe -a Crudity happens, which therefore
confifts in the Commuinution of the Food in-
to Parts of too large a Size, fome of which
however can enter the Laéleals,) {o long a
Concoction equally good is performed {oonct,
and a better Coneoction in equal Time, or,
which is the fame, there is a Divifion of
the Food made into Parts of a more proper
Fluidity, and more adapted to Nutrition.
For this Reafon it is, that Digeftion is not o
well performed in Perfons afleep, as in thofe
awake. And this may fuffice for a Phyfical
Explication for our firlt Concoction, as we
term it, which is previous, and is celebrated
much afier the fame Manner, as that which
we 1n another Place attribute to the fecond
Concoction performed in the Lungs of born
Animals. Butwehad before EHPLLIHEJ that

K Con-
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Conco&tion, of which the third, inthe coms.
mon Acceptation, is reckoned one Part, vzz..
that Secretion, which is made in the Glands;
and Vifcera, of which Nutrition, celebrated !
by the Phyfician for the third Concottion, 1s;
a Species.

16. There is no Occafion now for a tedi-
ous Proof to fhew, that after the Concoctions
in the Stomach and Lungs 1s performed, the;
Rlood 1s become adapted to the Nutriment
of the Animal, tho’ it {uffers no Change by
a Ferment and Figures peculiar to the Parts
{ince thefe Affiltances are not in Nature, 0
of no Ufe: It remains then that we fini{ht
this Subjet, the previous Concotlions being
made merely by the Force of the Heart andl
Arteries, by whichany Particle of the Blood
is made to pafs into fome Place, into whichs
it is drove by others, 1f the Place be capable ofi
receiving it: And therefore {ince all cannots
be expelled into Secretories, (becaufe thefe
are neither fufficient in Number, nor Am
plitude, or where they are, there can be ncy
Nutrition,) or into Vellels commonly ac-
counted Secretories, thereis a Neceflity that
{fome fhould be fecreted into Spaces of Fibres,
which make up empty Veflels, which yet
are {o clofe, that the Particle which enters.
and is forced onwards from behind, may
come to a Contact on all Sides with more
Particles in a State of Reft; which Particles
if it had met with anempty Space muchlilefsé

thant
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than it felf in the Superficies of the Canal,
perhaps by being drove thro’ it had avoided
that Contaét, and {o could not have repaired
that Canal with any Nutrition. Nutrition
then confifts in reftoring a Fulnefs of all the
Veflels, which caufes a Secretion of Part of
its own Fluid into the Membrane of every
Canal, in the Room of the Part difcharged
by the Fibres. From hence it evidently ap-
pears, that every Canal in an Animal is
nourifhed by a Fluid, which it often carries
within icfelf. For it is plain a Fluid can-
not eafily break thro’ the Sides of its Canal,
otherwife thofe Sides could not compofe a
Canal proper for the Conveyance of that
Fluid; and that there is no Pore of the Coats
of the Veflel, but what the Parts of the
Fluid, which it conveys, can penetrate and
work themfelves into, if the Orifice of that
Pore, either by a Diftrattion and Motion
of the Part, or by Attrition and the Efcape
of fome Particles from the Conta& of the
reft be but never fo little widened and in-
creafed, (for as long as the Orifice is not in-
creafed, nothing of the Veflel is loft, and fo
there is no Occafion for a Supply by Nutri-
tion.) Forthey who imagine, that nothing
can enter thofe Pores, but the moft fubtle
Fluids fecreted in the Brain, or other Places
from the Blood, they I fay, do not {feem to
underftand, that thofe very fubtle Fluids
exifted fuch in the Blood before they were
K2 received
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received by the fecreting Veflels, which aré
neither furnifhed with a Variety of Ferments,
nor Figures.

17. But it is convenient, before we leave
this Subje&, to remove a Difficulty , which |
may impofe upon an unwary Reader. For!
Inftance, if we may believe the Porifls, we
find by Experience that certain Liquors maj
be injeGted into certain Veflels with fuffici-:
ent Bafe, tho’ certain Liquors of a greatery
Subtilty, and abounding with a Force off
leffer Parts, or as yet accounted fuch, canno
be immitted into the fame Veflels with th
{fame Fafe. Since then the Paflfage of
greater Body, where a lefler is excluded
cannot be afcribed to a Difference of Size, i
muft be to a Difference of Figure. But i
my Opinion, a very different Confequence
deducible from this: For f{ince it 1s evidens
by the Light of Reafon, thatin two unequa
Bodies , the greatelt Diameter of one o
which fuppofe equal to the leaft Diameter ©
the objetted Orifice; but let one of the
other, according to the Pofition it approache:
the Orifice in, be greater than the Diame:
ter of the Orifice; the firft Body, whofe
Diameter is equal, can enter and pafs th
that Orifice, and neceflarily exclude the fe
cond Body, one of whofe Diameters, whicl
it then applies to the Veflel, is greater than
the Diameter of the Orifice; and therefore
hecaufe the one Body pafles, and the Cir

cumitance:
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cumftances continuing the fame, the other
does not, it evidently follows, that the Li-
quor confifts of Parts, of leffer Parts, or of
Parts abfolutely lefs, than the fecond, altho’
the Parts of the fecond may be morein Num-
ber, clofer united, and heavier, or even
more vifible, or have other Properties, by
which the common People meafure the
Thicknefs or Magnitude of Liquor. From
whence there is a Method laid open of in-
veftigating of what Liquors the Parts of their
laft Compofition are leaft, that is, have the
leaft Diameters.

18. I take leave to infer from hence, that
nothing in the Stomach, nor the Inteltines,
nor in the Lungs, and much lefs in the
Heart, in fhort, that nothing inany Secre-
tion,or in Nutrition, it felf can happen, which
is capable of changing the Food into Chy-
mical Spirits or volatile 5alts, &¢. For when
the Food is comminuted and concotted in
the Stomach, the Parts which have the leaft
Cohefion are conftantly divided firlt, and
feparated with the greateft Eafe. But the
Parts, out of which the Veflels were laft com-
pounded, or by whofe Acceflion they were
increafed,  cohere lefs than the Parts of
thofe Parts, fince they were divided and {e-
creted from the reft by the Force of the
Heart and the Blood, but the other were
not. But after they were thus feparated in
the Stomach, {0 as to flow with Eafe one

K3 " over
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over the other, then they are expell’d by the{
Motion of the Stomach into the Laéteals.
From whence it follows, that there is no-.
thing tranfalted in the Stomach, from |
whence one may certainly conclude that!
Salts, Sulphur, or other Bodies, that pafs
tor Priuciples , can be extralted from
the Concoction of the Food: Nar are they
to be heard with Patience, who in treating |
of Phyfic, make ufe of {o precarious a Phi-
lofophy, who are notafhamed to affert, that
there 1sa Diflolution of a Nutritive Sulphur
made 1n the Stomach, and that Chylification
is the A&ion of an mwvifible Spirit, that fe-
parates and changes the Aliment (by the
Help of a Heat and Ferment) into a Nutri-
trve Olev-aguofé Sulphur 3 and that an Ana-
lyfis of Alcalr and Acid is made in the Sto-
mach to relax the Union of the Sulphur : For
that Sulphur is a fort of Reconciler of Sa/ts,
otherwife oppofite to 1t felf, as /W olfangus
Wedelius, an Author of great Gravity, en-
deavours to perfuade his Reader in the 9th
Chapter of his Phyfivlogia Reformata.

We muft enter into another Courfe or
Method of Reafoning, if we would advance
the "Theory of Phyfic to the Dignity of the
Subjett, and affert an Art glorious in it
lelf, and neceflary to Mankind, from
mean ConjeQures, and the Scandal of Un-
ecrtainty. And an Inftance of fuch a Me-
thod we have here given, in a Cafe of no

great
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great Difficulty indeed , but fo much the
more probable to be of greater Service for

¢he future, as the Inconfiderablenefs of the

Difficulty will lefs divert the Reader from a
ditin& View of the Method. Becaule, it
is manifelt, that nothing more 1s requilice
to give a Phyfical Solution of this Queflion
but to find fuch Solids to be ingefted, as can
moft eafily repair the Lofs of the Parts that
fly off from the Coats of the Veflels, and the
Stock of the Fiuids, and to fix upon the
moft fimple Powers of the Stomach, or Pow-

| ers to be applied in it, as are capable of re-

ducing the ingelted Solids to fuch Fluids, out
of the Parts of which thefe ingefted Solids
were laft made up and compounded. But it
is plain, that the Parts of Vegetables, or of
Animals of all Clafles, anfwer to the firft
Quefitum, and that the Motion of the Sto-
mach, and Abdomen, and theadjacent Muf-
cles, without a vain Enquiry after any other
Affiftance , fufficiently anfwer the fecond
Requifite. But what is moft neceflary to
obferve here, is, that in the Solution of this,
there was no Occafion for a Philofophical
Knowledge of the Nature of Foods, or the
Magnitude, or the Figure of Parts or Pores
of them, orof the Motion of Fluids pafling
thro’ thofe Pores; nor was it ufeful in this
Enquiry to have known, whether there
were any pafling Fluid at all, or whether
all the Parts of the Food were of the fame,

K 4 or
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or a different Figure. But it is fufficient, i
we know that a Solid which grew into tha
Subltance by a Conjunétion of Bodies, befo
in a State of Fluidity, can be reduced into
a fimilar Fluid, if thofe Parts are divided,
and drove different Ways; and again, that
there is a Conatus in the Stomach, by which
the Parts of Solids may be fo divided, and|
then that the Fluid being reftored to its pri-|
mitive Nature, orto it felf, will pafs into
the Subitance of Veflels in the fame Mannet
as 1t did before into fimilar Veflels. And
this is felf-evident, that fuch Alterations are
agreeable to Bodies enjoining any Figure or
Motion, and that this does not require any
Kaowledge of the intimateEffence of T'hings,
or a peunetrating Infpection into the fubtle
and Phyfical Caufes of Philofophy. What
I have advanced feems to me a Proof, that
the Foed cannot be concofted without the
Affiftance of the Stomach, and the grinding
Mufcles of the Abdomen. Tt remains for me
to prove, that the Powers of the Diaphragm,
and che Mufcles of the Abdsmen, are of 2
Porce fufficient to difcharge the Office and
Weightour ZZypothefis lays upon them. Now
thefe Powers, whether weinveftigate them by
the Help of the 121 Propofition of Borellins's
Works, or a Principle of Sir I/aac Newton’s,
deducible from thence, will appear to be
very extraordinary.  Whoever calculates this |
Matter nghtly, will find that the Powers

of
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of the Mulcles are in a Ratio compounded of
the Ratw of the Longitudes, Latitudes, and
Profundities, that is,in a Razzo of homogene-
ous Solids or Weights. But the mean Weight
of the Mufcle that bends the Third Joint
of the Man’s Thumb is equal to 122 Grains;
. that of the Right Mulcles of the Abdomen
to 3720; that of the Pyramidals to 126 >
ot the Obligue Afiending to 2640; of the
Tranverfe 2640 ; of the Obligue ‘Defiending
to 204c the Weight of the Diaphragm 1s
equal to 3960 Grains. Wheretore the Sum
of the Weights of the Muicles of the Abdv-
mer adapted to this Office 1s equal to 15126
Grains.

Now according to the 12625 Propofition
of Borellius’s firft Book of the Motion of
Animals, the Power of the Flexor of the
Thumb is equal to 3120 Pounds Weight; and
therefore as 122 Grains are to 3720 Pound,
{o 15126 Grains are t0 461219 Pound. From
hence it is plain, that the Powers of theie
Mufcles are not inferior to the Powers of
any Mill Stone: And he who knows that the
Author of Nature never attempts any Thing in
vain, nor performs one Thing by many Means,
but many Things by a fingle one,will eafily ac-
knowledge that the mufcular Action of the
Stomach, and the united Attions of the
Mufcles comprefling the Stomach, are thofe
Forces, which reduce the Food ingefted into
the Stomach into a Flud, adapted fgg the

- utri-
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Nutriment of the Animal, and the Supply
of the Decays of the Blood. But altho’ we
had not made ufe of the Powers of the
Mulfcles of the Abdomen in this Cafe, yet the
Powers of the Stomach it felf are fufficient to
perform this Duty as fuccefsfully as we could
wifh. The mean Weight of ahuman Stomach
is 8 Ounces, and therefore by making a Cal-
culation after the Manner of the preceding,
the Power of the Mufcle of the Stomac

will be found equal to the Weight 12941
Pound, which is quadruple the natural Pow-
er of the Heart, by the 6725 Propofition of
the fecond Part of Borellius upon the Motion

of Animals, which proves that the latter is
about j3o00.
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PROBLEM

Concerning

INVENTORS,

it iy
el NI Pt
Vi

H AVE long fince made it my
Obfervation, that nothing was
04l more deftrutive to any State,
iagbend) than the Credulity of the People,
and what naturally follows that, a perpe-
tual Defire of Innovation. For as often as
Men of Defign and Cunning have begun
to flide into their Hearts and good Opinion
to that Degree, as to gain an implicite Con-
fidence from the People, we may obferve,

that the Cuftoms of that State have been
fubverted, the Laws and A&s of their An-

ceftors
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ceftors repealed, all Rights, both human and
divine, violated, as ftanding in the Way,"
and obftructing the Defire of Innovation,and -
the Meafures of the Deceivers of the Po-
pulace.

But I don’t at all wonder, that the Arti-
fices of the Cunning fhould gain more upon
the unthinking Multitude, than the Reafons
of the Wife and Learned ; I rather wonder
that fome of the firft Genius’s and divine
Spirits fhould often follow the Example of
the People, and be feduced by the Authority
of thofe whom they exceed in all Kinds of
honourable Arts, and all Degrees of Ver-
tue.

Wherefore it feems to me, that I fhall ac-
quit my felf well, if I can fhew thofe who
are willing to cultivate Truth and Honour
a Way to vindicate themfelves from fo bafe
a Slavery, and remove that Cloud from their
Minds, which the Authority of a few Men
has fpread before the Face of Truth: For to
endeavour to bring the Vulgar to the Right,
were an Undertaking of a Mad Man; but
in order to do fome Service to thofe of bet-
ter Skill, and who are enflamed with a De-
fire of attaining higher Arts, I fhall fhew,
in this Oration, in what Cafes, and the Au-
thority of what Perfons ought to move us,
or what fort of Men deferve our Credit, and -
as Relaters of what Faéls, and, at the fame
'Tine, folve what was never before attempt-

ed
\ &
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ed, the noble Problem of Inventors. In the
Purfuit of this, I fhall ufe the Terms of Au-
thor, Inventor, Obferver, and Hiftorian, for
one and the fame Idea: And I would have it
obferved, that there are two Cafes in this
Problem ; for either the Authority of the In-
ventor enters into the Conditions of the Pro-
blem, or it does not. The following Pa-
ragraphs will folve the firft Cafe. :

2. We ought to make a nice Diftin&tion
between thofe Things which are demonitra-
ted by their own Evidence, and thofe that
are fo by the Light of other Things, that 1s,
between fuch Things whofe Evidence is fuch,
that when we have once underftood their
Proofs, we cannot conceive them to be
otherwife, and thofe Things which are nei-
ther demonftrated from themfelves, nor other
Things. Of the firft Kind is this, The /V hole
is greater than the Part, of the fecond,
this, Pythagoras found out the 47th ‘Propo-
fition of the fir[t Book of Buclid. By Things
demonftrated, I underftand then fuch Things
whofe Proofs make it impoffible that they
fhould be otherwife than they are; from
whence it follows, that they are always the
fame, and unalterable: But by Things not
demonftrated, I mean fuch, whofe Proofs
do not make it impoffible but that they
may be otherwife; from whence it cannot
be concluded that they are always the fame.

Arguments fuited to the firft Kind, are (!:aé-
i €
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led Demonfirations, to the latter Probabi-
lities. Hence it appears, that no finite Num-
ber of Probabilities is equivalent to a De-
monitration; and again, that we are by no
Means fo certain in giving our Aflent to
Things not demonttrated, as when we give
it to Things demonftrated ; and therefore we
ought not toadhere {6 pofitively to an Opinion
uniupported by Demonftration, as to another
that has that on its fide.

3. We mult further obferve, that they
who will allow the Credit of a Writer’s or
Author’s Obfervations, that is, they who
propofe an Inveator, whofe Authority en-
ters into the Conditions of the Queltion,
neceflarily aflume thefe Propofitions for
Truth :

I. That we always believe the Evidence
of our Senfes ; which wants no Proof,

I1. That the Inventors of the Obfervation
propos’d, always told the fame to others
which they had found by the Afliftance of
their Senfes ; which is not a Demonftration.

HI. That thofe Perfons, thro’ whofe
Hands the Obfervation comes deliver’d down
to us, have in all Ages been fo honeft, as
not to deliver any Thing to Pofterity dif-
ferent from what they- receiv’d from’ their

Predecellors; which is not demonfirated.
IV. If
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IV. If an ancient Obfervation is deliver’d
without being put in Writing, then we muft
afflume this Propofition for a Truth, that
thofe Perfons through whofe Hands it is de-
liver’d to us, never have forgot the whole
orany Part of that Obfervation ; which is far
from being a Demonltration.

From whence it follows, 1//, That we are
more certain of Things demonftrated, than
of any Fact taken from the Credit of Hi-
ftory, containing {uch Obfervations. And,
2dly, That we are more certain of Things,
the Knowledge of which we receive by our
Senfes, than thofe we know from the Help
of fuch Hiftories; and therefore that an Ar-

ument drawn from the Credit of fuch Hi-
ﬁ{}ries, is not of Force againft Demonitration,
or the Evidences of Senfe.

4. Befides, it follows from hence, that we
are not {o certain of the Truth of an Obfer-
vation, asthe Authors of 1t were: For they
only ufe the firft Propofitionas a Thing cer-
tain and demonftrated; we by trufting to
them, affume that, and the fecond too, as a
Demonftration ; and, after the fame Manner,
that we are not {o certain of the Truth of an
old Obfervation, or cne that being formerly
tranfated, cannot be made again, as of a
new one, or one which may be made at the
Pleafure of the Obferver; becaufe in affent-

1ng
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ing to a new Relation of Fa&, we only
take for granted the firft and fecond Pro-
pofition ; but, in an old one, we afflume not
only them as Truth, but the third Propo-
fition too- In the laft Place, we are not {o
certain of the Truth of an unwritten Hiftory
of Falts, as of the Truth of a written one;
becaule, in the giving Aflent to the Credit of
the written, we only allow the three firft
Propofitions as demonftrated ; but when we
credit an unwritten one, we muft make ufe
of the fourth Propofition too as demonftrated,
tho’ i1t s not fo: And by confequence we
embrace more Things as demonftrated, which
are not {o in one Cafe, than we do in the
other, that is, more Things which have the
greatelt Marks of Uncertainty.

5. It 15 ealy to perceive from hence, that
no Sayings cf any Inventor whofe Autho-
tity enters into the Conditions of the Que~
{tion, fuch as Ariffotle with the Peripateticks,
and Hippocrates with fome Phyficians, and
others with others, ought to be {0 inter-
preted as to contradi&t any Demonftration, or
Evidence of Senfe, or even any Opinion
which 1s equal to an Evidence, founded upon
Ideas fupplied by the Senfes; or to con-
eradit any Propofition, tho’> undemon-
{trated, upon which all hiftorical Credit de-
pends ; or, laitly, any Opinion which is fup-
ported by Foundations not lefs probable
than thefe Axioms are, upon which the Au-

thoricy
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thority of Hiftory depends. And we oughe
always to remember, thar the Liberty to be
exercifed in _interpreting of Hiftory, is fo
much the leffer, as the Authority of the In-
ventor or Hiftorian is greater, or the fewer
the Number of Things undemonftrated is,
upon which, as taken for demonftrated, the
Hiftory is founded.

6. But let us proceed to the fecond State
of the Problem, that is, when the Autho-
rity of the Inventor does not enter into the
Conditions of the Queftion. The Difficulty
of which is folvable by the following The-
rems:

TaEoRrREM the Firfl

- He ought to be accounted the publick Au-

thor of any Invention, who firt lazd down fuck
© Principles, from which that Invention is move
eafily deducible, than any Propofition of Eu-,
clid’s, from bis Axioms, Definitions, and
Poftutations : And who, in laying down thefe
Principles, did not bufy bim[elf in drawing in
Jich Coroblaries as are of infinitely lefs Mo-
wient and Qe thanthe Thing it [elf, which is
the Subject of Enquiry. But if he neither
latd down fuch Principles from whence the
Invention is deducible with that Eafe, nor did
explamn the Invention it felf in exprefs Terins;
but advanged many other Things of lefs Mo-
 raenty exprefly and prolixly, as flowing from

# his
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bis Data: He s not to be accounted the publick
Anthor of the Invention ;, which is the Sub-
geét of Enquiry.

This Propofition is demonftrated from
this, that no Philofopher or Phyfician know
every Thing, which is deducible from Things
here. |

TaHEOREM the Second.

I hoever firft publickly mentioned the In-
vention in the Queflion, and [poke of it after
the fame Manner as it was afterwards [poke
of by others, whom all Perfons allow to have
known that Invention, nor did at the fame
time, and equally or more exprefly infift on
other Things which contradilt that Inven-
tion, be ought to be accounted the publick
Aunthor of 1t: But if be mention’d no other-

vife than it was mention’d by others, whom
all Per fons allow to bave been ignorant of thar
Invention, and laid down other Things more
frequently, and more exprefly, that contradiéy
that Invention, be ought not to be accounted
Author of that Invention.

This Propofition depends wupon this
Affumption, That if any Author has lefe
it in Writing in ten Places, that the Num-
ber of the Stars 1s odd, and but in one
Place, and, {peaking of the fame Thing, that
they are even, it is credible that it was his
Opinion they were odd.  Wherefore, ifl?ny

Z}}}.__



PROBLEM of INVENTORS, 149

Phyfician fpeaks very obfeurely of the Cir-
culation, and very often has exprefly laid
down Things not only oppofite to fome Ef
fefts of the Circulation, that is, to Corol-
laries d&H&I’;dELHt Oﬂjtj but pld[ﬂ]y repugnant
to the Circulation it felf, thatis, contradic-
tory to all the Propofitions upon which the
Principles of Phyfick are built, it is not to be
fuppoled that he knew the Circulation of the
Blood.

7. But to fet this Matter in the cleareft
Light; We are to underftand, that fome-
thing is then faid to enter into the Condi-
tions of the Queftions, when the Change of
that makes a Change in the Queltion. And
- therefore that is not faid to enter into them,
which, if changed, or in another State, the
Problem is not alter’d. To apply this then
to the firft Cafe, in which the Authority of
the Inventor may be aflumed to be very con-
fiderable, it is evident that there is nothing
falfe to be found in the Writings of fuch an
Hiftorian: But becaufe we own our BRelief
from the Teltimony of many Perfons, that
thefe are the Writings of that Hiftorian,
therefore we affume at the fame Time all the
Propofitions laid down in the third Para-
graph as certain; from whence 1t manifeltly
follows, that there is nothing contain’d in
the Writings of that Hiftorian that con-
tradicts the Senfe, ov its Evidences, or other
Things equally certain; and if any Thin%

| G _ Q
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of that Nature is found in any of his Wri-
tings, that that is not the Writing of fuch
an Hiftorian, from whence the Truth of the
4thand sth Paragraphs appear.

8. Farther, if the Authority of the Inven-
tor does not enter into the Conditions of the
Problems, then it may be look’d upon as
nothing; for it contributes nothing toward
the Solution of the Queftion, and therefore
ought to be accounted as nothing. But when
the Authority of the Inventor is meafur’d
by his Veracity, or his conftant Inclination
and Skill in {peaking thofe Things which
depend upon that Skill, it is plain in the fe-
cond Cafe cf this Queftion, that even his
Skill and Inclination to {peak agrecable to
that Skill, are accounted as nothing, that
is, they are notatall to be confider’d. From
whence it follows, that the Words of an
Hiftorian.or Inventor may, andoften ought,
i this Cafe, to be {0 interpreted, as to be
contradittory to the Evidence of Senfe, ap-
parently falle, and repugnant to Demonftra-
tion; as after the fame Manner fometimes
Men ought to be explain’d, as of no Autho-
rity in what they fay, who themfelves will
own that they and their Company often
ipeak of Things apparently falfe and abfurd,
and interpret one another’s Difcourfe in that
Senfe. '

From whence I conclude, when it is en-
quir’d, whether Higpocrates knew the Cir-

culation
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culation of the Blood, (in which Queftion
the Authority of Hippocrates is reckon’d as
nothing, or of no Advantage, fince no one will
affirm/that he knew the Circulation, becaufe
be was a Man of great Knowledge,) that
we may interpret his Words with the fame
Liberty as thofe of an ignorant Perfon, fo as
to make them falle and abfurd, nor ought
his Authority to be appealed to in this Quef-
tion, as having afferted Abfurdities and
Contradi&tions to the Circulation of the
Blood, nor his Words to be {oftened with a
more favourable Confiruétion. T infer from
hence too, that in the fecond Cafe, viz.
when the Authority of the Inventor does
not enter into the Conditions of the Quef-
tion, the two Propofitions in the fixth Pa-
ragraph are neceflarily true: For f{ince in
that Cafe his Auchority is nothing, an Inven-
tor, either in Philofophy or Phyfic, ought not
to be fuppofed of fuch a Genius, as to have
underftood more than he has delivered in ex-
prefs Words; from whence the firft Theo-
rem is deduced: Nor of fuch Knowledge,
as that be could not lay down falfe and ab-
{urd Propofitions, and oftendid ; fromwhence
the fecond Theorem is derived.

For the more eafy Comprehenfion of what
has been advanced, I would have it remark’d
in what Manner it may be applied to the So-
lution of the Queftion of the Inventor of the
Circulation of the Blood. The Queftion
¥ iy SIS turns
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turns upon this, to difcover whether Hippo-
crates knew the Circulation of the Blood.
But it ought to be made evident, that the
Term Circulation was ufed by Hippocrates
in the fame Senfe, as it hath been by many of
much a later Date, {foas to difcover a clear
and didtintt Delcription of the Circulation
in Hippocrates.

But I affirm, that the Circulation is never
exprefly defcribed by Hippocrates, and that
there 1s no Paffage in his Writings which
canincline one to believe that that Motion
was underftood by him, but only that there
was a Poflibility that it might be fo ; for
tho’ he no where mentions a coatinual Gjir-
culatien of the Blgod, yet he often men-
tions fuch Things from whence the Circula-
tion may be deduced, which however he ne-
ver does deduce from thence, altho’ itis an
Invention of a much greater Confequence,
than all thofe Things which he has inferred
and tedioufly 1nculcated from Principles
which he did know. For Inftance, Vene-
leCtion was known by Hippocrates; the
perpetual Circulation of the Blood is dedu-
cible from that Operation ; yet he does not
difcover this Circulation from thence, but
runs on with a naufeous Loquacity in ad-
vancing Abundance of other Matters, fome
of which are meer Trifles, fome abfurd and -
deftructive of the Circulation, and all of
them of no Confequence at all. Let thley

wio
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who are too great Admirers of him, read his
Books, Of the Parts in Man, Of the Morbus
Sacer, Of the Regimen of ‘Diet, and then
they will plainly fee how much he extols
himfelf, when he relates Inventions of his
own, which are in the leaft Degree compa-
rable to that of the perpetual Circulation of
-the Blood. Indeed it 1s not to be believed,
but that Hippocrates, a Native of Greece,
and one who {0 often treats his Reader with
trite Subjects, would have profecuted the
Circulation in a pompous oratorical Manner,
if he had knowan it ; fince that, for its Ufe-
fulnefs and Glory, far exceeds all the Inven~
tions of Hippocrares, and all the Delcendants
from Efeulapins. Hippocrates knew the Pul-
fation of the Arteries, and he ought to have
colle&ed the perpetual Circulation of the
Blood from thence; but he colleéts no fuch
Thing: But when he was to defcribe the
Caufe of the Pulfe, he laid down a Propofi-
tion contradi@ory to the Circulation; which
he had not done, if he had at all underftood
the true Caufe of the Pulfe, viz. the Circu-
lation of ‘the Blood. And what Caule do
you imagine that Divine Old Man dreamt to
be the Reafon of the perpetual Pulfagion be-
tween the Ears and the Temples? 1 do
not fpeak of the Increafe of the Pulle upon
Fevers, and the Pain of the Head, which 1s
not perpetual, and which Hippocrates has
treated of in his Book of Fapours: For he
| - SIVES
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gives us the Caufe of 2 perpetual Pulfation
in his Book of the Parts ;1 Mawn;, which is |
this, There is Blood contained in all the
Veins of the Body, excepting in the Veins
which have a continual Pylie between the
Ears and Temples; for there is no Blood in
them: Becaufe the Blood which is neareft to
them, endeavours to retreat from them, and
eIng turned into a contrary Channel, meets
the oppofite Blood, with which it contends,
and trom that Contention arifes the Pulfe.
Let it be obferved in the next Place, that
Hippocrates never fpoke otherwife concern-
ing the Motionof the Blood, than others have
{ince fpoke, who it is plain did not acknaw-
ledge the perpetual Circulation, and fome of
whom even denied it after it had been pra-
ved and demonflrated by Dr. Harvey. Let
any one who is pleafed to take that Paing,
read over the Phylicians of 3 longer Date than
Dr. Harvey, and fome of hjs Contemporaries,
and he will certainly find the Truth of my
Affertion; for I am not at leifure to recite
their Opinions. Since thefe Things are fo, we
may conclude that the true Circulation of
the Blood was unknown to Hippocrates.
Hippocrates knew the Structure of the
Heart and its Motion, and writ 3 T reatife
upon that Subje®, and Harvey and other
Moderns have writ upon tha fame, and
i wifh thofe who afferr that the former
knew the Circulation, would read attentiye-

3
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ly their Writings upon the Heart. In Hip-
pocrates’s Book of the Heart, there is not a
Word of the perpetual Circulation, but ma-
ny directly oppofite to that Motion of the
Blood: For after he has declaimed ia his
Manner, inabundance of Words, upon the
Liquor of the Pericardium, of the Reafon
why the Water falling down upon the Le-
rynx {hould provoke a Cough, he takes a
deal of Pains to prove that the Auricles of
the Heart are not the Organs of Hearing,
becaule fays he, they have not the Bores
of the Ears, nor can hear the greateft Noife.
Hippocrates was certainly profufe enough
of Words, and therefore it is not to be ima-
gined, but that he who defcended to the
Explication of {o many infignificant Trifles
in abundance of Words, would have fpoke
of the Circulation of the Blood according
to the Dignity of the Subje&, but that he
did not underftand it. But farther, when
he had the faireft Occafion of giving a full
and elegant Delcription of this Circulation,
he only informs us,.that the Mind of Man
1s placed-in the left Ventricle of the Heart;
but he every where affirms, that the Blood
is put into Motion by the Soul, and drove
thro’ what we term the Veins toward the
extreme Parts of the Body, and that it is
forced back again thro’ the fame by the un-
certain Motion of the fame Soul; and when
that ceafes tq alt, the Blood is at reft : Fov
T I think
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I think this a proper Remark, that Hippo-

¢rates often gives a prolix Account of Things,
which are fo manifeftly contrary to the Cir-
culation of the Blood, that he muft necefls-
rily be ignorant of it, when he wrote thofe
Things. 1t is indeed poffible that one of a
moderate Skill in the Elements of Geometry,
may advance a Propofition deduced by a te-
dious Train of Confequences, which may
perhaps be found repugnant to fome Prig-
ciples of that Science; but it is impoffible
that one who underftands thofe Elements,
fhould often advance fuch T hings as are
plainly oppofite to all the Propofitions of that
Science.  Wherefore fince Hippocrates hag
frequently and in exprefs Words delivered
Things not only obfcurely contrary to the
Circulation of the Blood, or to fome Corol-
laries dependant upon it, but apparently re-
pugnant to it, that is, Things evidently con-
tradi€tory to all the Propofitions of Phyfc,
it is not to be imagined that he underffood
the Circulation of the Blood. 1 defire thofe
who read Hippocrates {o curioufly, to find
{omething which feems to fhew the Circu-
lation of the Blood, to extra& and remark
upon thofe Paflages which difcover the dj-
reCt contrary ; for they will find a prodigi-
ous Number of thofe; and I do affure them,
that this would be a Task of much lefs Diffi-
culty than that which they are upon, and
yet would not prove of lels Advantage.

9. We
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9. We muft therefore add to what has
- been faid, that it is not fimply enquired in
this Place, whether Hzppocrates knew the
true Circulation of the Blood, but whether
that Motion of the Blood is {o confirmed and
defcribed by him, that others by the Induce-
"ment of his Reafoning, and not merely
by his Authority (which oughtto have no
place among Phyficians) could and ought
eafily to have allowed the true Circulation,
or, farther, that they did, or profefled that
they allowed it ; becaufe the Queftion is,
whether Hippocrates was the Author of the
Do&rine of the Circulation, that 1s, whe-
ther he inclined others to believe the Truth
of it. Itis known, that the Geometricians,
who have demonftrated any Theorem not
exprefly demonftrated by Lwuclid, or any
other Geometrician, altho’ it naturally flows
from Theorems demonfirated by others, are
accounted the Authors of that Theorem;
and that they acquire the greater Reputation,
the eafier the Method appears, which they
made ufe of in deducing their Theorem from
others before known and demonftrated. And
it is well known too, that the Geometricians
never enquire whether fuch a Theorem was
~ known to another, or accounted as true, (for

that dees not promote Geometry, and 1 may
fay Phyfic, where the Cafe turns upan Rea-
fon and Demonftration, not upon Authority,)

o

bUt thﬂ}? f:nquirﬁ' Whether it was theretore
demons
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demonftrated by another. There is no one
who will allow a ‘Geometrician to be the
Author of a Theorem, which he has not de-
monftrated, or will think himfelf the lefs ob-
liged to him who did firft demonftrate it
becaufe another Perfon took upon Truft, or
founded upon Conjefture, a Truth which
was geometrically demonftrable. In the
fame Manner, the Learned ought not to en-
g}lire with too great a Concern, whether
tppocrates has not aflerted fome Things,
which we, who have drawn our Knowledge
of the Circulation from others, may think
lead that Way, altho’ even thatis falfe ; but
whether Hippocrates ever brought any one
Proof of that Principle, by which others
will own that they were induced to give
Credit to the Circulation, which they were
before ignorant of; but there never was any
one who would profefs that. For as for
what fome affert now-a-days, after the whole
Subject has been demonftrated, that Hip.
pocrates has clearly laid down the Stru&ture
and Ufe of the Valves of the Heart, thatis
nothing to the Purpofe: For how many have
there been, who have explain’d their Struc-
ture and Ulfe better than Hzgpocrates ¢ eyen
all the Anatomifts and Phyficians fince the
Time of Hippocrates ; who, however, were
fo ignorant of the true Circulation of the
Blood, that fome of them who knew Coluris-
bus, Cefalpinus, Servetus, and others, imdd
13
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had read their Books, yet writ againft that
Do&rine of theirs. I conclude in the laft
Place, that Hippocrates did not know the
true Ufeof the Valvesof the Heart. This
is evident from his Book w#pon the Hearr
wherein the following Paflage of the Right
Ventricle, and its Vellel, appears: 17 opens
indeed into the Lungs, to give a Paffage to
the Blood thither for their Support ; but it
clofes toward the Heart, tho’ not very firiétly,
for to allow an Entranceto the Air, tho not
in a great Quantity. From whence it is
plain, that Hippocrates’s Ufe of the Valves
was, that fo much Blood which was not to
return might pafs out of them, as was fufli-
cient for the Nutriment of the Lungs, while
the Air entred thro’ the fame Paflages out
of the Lungs; all which is entirely foreign
and repugnant to the true Circulation of the
Biood, and the true Account of Refpiration.
1o. It is not now worth our while to
remark upon all thofe Paflages. which fhew
that Hippocrates entertained a Notion direct-
ly contrary to the Circulation of the Blood,
as explained by the Moderns: Give me leave
to feleé* a few Places out of abundance that
might be mentioned. Hippocrates in ex-
‘plaining the Caules of Madnefs, after his
Manner, in his Book De Morbo Sacro, has
thefe Words towards the Conclufion @ -
Now if the attendant Symptoms of this Dif-
temper are Eears and Apprebenfious of Evil,

thern
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then it arifes from an Alteration in the Byain
which bappens upon the Increafe of Heat 5
the Brain from the Bile, where it is carrie
witha great Force from the Body intothe Bras
thro’ a‘fe Veins which convey the Blood. B
thefe Fears comtinue till it veturns again it
the Veins and Body, and then they vaniff!
But the Patient feels a fudden Anxiety and
“Dejection as the Brain grows cool, and 7
compreffed extraordinarily ; but that bappen:
from the Phlegm, and that Affeition Canfes «
Forgetfulnefs in the Patient - But when the
Bram grows warmon a (udden, be cries out!
and makes a Noife in the Night: and thar
Symptom bappens to the Bilious, andnot to the
Pblegmatic, fince they do not Zrow warm upons
a coprous Effufion of the Blood into the Brain
and its fermenting there. But the Blood is
conveyed often through the afovefaid Veins:
when it bhappens that the Patient fees a ter-
7ible Divifion, and is in as certain Fears as 2
be were awake; then bis Face glows witl
Rednefs, and his Eyes iﬁ*aw red, and be de-
Signs fome Mifehief in bis Mind, and fo it
bappens too in his Sleep : But when her
awakes, and comes to bis perfect Senfes, andt
the Blood is again difperfed in the afore (aid
Veins, then the Symptoms ceafe.

From which Paflage T think it is evident,
that Hippocrates thought that the Blood re-.
turn’d from the Brain thro® the fame Veins |
by which it was conveyed thither, and that

it
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it fluCtuated in the fame Veflels backwards
and forwards; which Motion he believing
to be perform’d at a ftated Diftance of Time
in the fame Perfon, called thofe oxillatory
Motions Periods.

r1. And from hence it is manifeft, how
weak that Argument is in Favour of Hippo-
crates, which is drawn of his Book of
Dreams, where this Paflage occurs: Ri-
vers in an unufial State r:éifmff the Period
of the Blood ; their extraordinary Flows its
Exuberance, and their ‘Decreafe its Defeit ;
but we [bould increafé the latter, and diminifb
the former by a Courfe of “Dict.

There never was any Phyfician, who, the’
an Adverfary to the true Circulation, did not
attribute fome Motion to the Blood, but al-
ways thro’ the fame Veflels, after the Man-
ner of the Ewripus; wherefore they may,
and ufually do affirm the {fame as ippocrates
here does : For his Words allow a Motion to
the Blood, but not a circular one ; fince Ri-
vers do not return in a Circle to their Foun-
tains, as it is now determined that the Blood
does thro’ continual contiguous Canals: And
it is Matter of Admiration, that {o ma-
ny learned Men obferving that Hippo-
crates every where afcribed a Period to the
Motion of the Blood, thould believe that
Hippocrates knew and exprefled by thar
Word the true Circulation of the Blood ;
whereas that Word, in his Meaning, ﬁgniﬁles

. only
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only (as it often does among the Philofophers
and Geometricians) a Fluftuation in the
fame Veflels, at ftated Times, (as the Place
here makes it cevident,) now into thefe Parts,
and then into contrary ones, which Flu®ua.
tion is fometimes performed with 2 greater

Quantity of Blood, and uicker, and at
others with a lefs, and niore owly. But this

will appear from another Paffage of his
Writings.

12. Now a little b?ond the Middle of
his Book upon the Food,

the Arteries is the Heart : The Blood and
Spirits move and are fﬁﬂ‘ﬁ’d’ Sfrom thefe over
the whole, aud the Heat is difperfed with
them. Which Place, if we compare it with
that of his Book upon the Heart, where
Ipeaking of the Ventricles of the Heart he
fays, Thefe are the Fountains of buman Na:
ture from bence run the S treamsby which the
whole Channel of the Body is trrigated. Which
makes it plain, that Hippocrates believ’d the
Motion of a Fluid toward the extreme Parts
of the Body, returning thro’ the {ame Vef:
fels, to be performed in the fame Manner
from the Liver, as from the Heart. That
this was Hippocrates’s Mea ung, is evident
from his Book of the Places in Men, where not
far from the Beginning he has thefe Words *
There are two Veins which lie near the Tom.
Fles, between the Temples and the Ears, whiclh
reacls

he fpeaks thus: The
Root of the Veins is the Liver, the Root of |
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reach to the Eyes, and have a continngl Pulfes
For thefe only, of allthe Veins, bave the leaft
Mozfture, the Blood being turned away from
em : But the averted Blood has 4 contrary
Motion to that which flows in,and that which
25 averted bas a Tendency to vetire ; but that
which flows i from the ‘Parts above having a
Tendency to proceed lower, they meet here,
and working upon each other in a Circle, pro-
duce a Pulfe in the Veins. By which Words
he means no more than that the Pulfeis pro-
duced by the Motion of the Blood thro’ the
fame Canal, from each Extremity of the Ca-
nal. And this is the Reafon of the Hzppo-
cratical Cereulation of the Blood in a Perfon
in a State of Health ; for in Fevers he affigns
another Caufe equally abfurd, and repug-
nant to the true Circulation, in his Book of
Vapours, where he makes the Air and the
Blood pafs thro’ the {fame Veflel into con-
trary Parts: Which abundantly proves, that
he who has not produced his Belief of the
true Circulation in any Place of his Writings,
nor produced one Argument for it, was in-
tirely ignorant of the Manner of thac Motion.
13. Altho’ I am weary of writing fo much
on this Subje&t, yet I ought not to omit an-
fwering a certain eminent Writer, who pro-
‘duces thefe Words from Hippocrates’s Book
of the Regimen of Diet in Acute Diffempers,
A Quinfie bappens, when a large and gluti-
nous ‘Defluxion, either in the Winter or Sum-
| mery
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mery falls into the Jugular Veins, and thofi
Veins have attraéted a more copions Flow of
Mattery by an Increafe of the Amplitude of
.their Veffels.  Firft, all this is falfe, and re-
pugnant to the true Circulation. Again, he:
himfelf very jultly owns, that the Arteries
may be as well meant in this Place, as thofe
which we call the Veins.  But we allow thap
they are what we call now the Jugular Veins,
it only follows from hence, that the Blood|
moves 1n its Veflels fometimes fafter, and at
others more flowly : But there is not a Word|
here of its true and circular Motion. Bug:
that Learned Perfon, in part of his Writings,
prejudges the Queftion in thefe Words ; Zf!
Jou Wil allow me that the Blood moves, T
will eafily prove that it circulates tos. But
the Queftion is not whether the Blood circu- .
lates, but whether Hippocrates knew that it |
did; nor ought we to infer, that becaufe it
might have been found and difcovered by
what Hippocrates did know, that therefore it
was dilcover'd by Hippocrates; fince every
Barber knew the Neceflity of a Ligature in
Venefeétion, which, however, did not give an
Opportunity to the moft acute Phylicians,
but within a few Ages, of difcovering the
Circulation, tho’ it might have been difeo-
ver'd more eafily from thence than any Thing
befides, and much more eafy than from the
Words of Hippocrates, even thofe which are |
fuppofed to contain it in the plaineft Terms. |
i4. But |
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. 14. But we muft examine a Paflage of
Hippocrates, in his Book De Morbo Sacro,
where he has thefe Words : A4 grear Nup-
ver of Veins, and thofe very Minute, proceed
from all Parts of the Body to the Brain ; bus
there are two large ones, one rifing from the
Liver, the other from the Spleen. ~ Now that
which 15 derived from the Liver, runs in this
Manner: One Part of the Vein is carvied to
the Right Hand, near rbe Kidney and the
Loins, and downwards to the internal Part
of the Thigh, andreaches to the Foor, and is
called the Vena Cava. Butthe other Part
Siretches thio’ the Veins on the Right, andthe
Lungs upwards, and is divided into the Heart
andthe Arm: But its other Part fretches
thro’ the Throat, on the Right Side of the
Neck upwards into the Skin it felf, where it is
confpicuous to the Eye, bur it is concealed
near the Ear,and there it divides, and its lar-
gefl, thickefl, and wideft Part ends in the
Brain : But in the other Part, where the Ve
25 lefS, part is carried tothe Right Ear, part
20 the Eye,and part to the Nofe: Aud this is
zhe Cour (¢ of the Ve from the Liver. But the
Vein from the Spleen vuns to the Left upwards
and downwards, as that from the Liver, but
leffer and weaker. Now we draw in a great
Quantity of Air thro’ thefe Vemns : For thefé
are the Vents of the Body, as drawing the A
to them, and deriving it tothe reft of the Bo-
dy, and cooling it in the Veins, and then emit-
ting it again. | M 2 From
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From whence it is plain, that what wecall
the Veins now attralted and emitted the Air
in Hippocrates’s Opinion, that is, emitted
thro’ the fame Vents by which they attralted
it. From whence it follows, that he who
did not ufe an exprefs Demonftration to 1n-
culcate the Belief of the Circulation of the
Blood, ought to beefteemed ignorant of it,
if he produced fuch Principles as we have
heard Hippocrates advance; they being evi-
dently to the Circulation, as we at prefent
underftand it.

Thefe Words follow {foon after, in the fame
Book, which deferve our Notice. Now zhe
Defluxion 1s greater toward the Right than
the Left, becanfe the Veins are larger, and
more m Number there than on the Left, as
firetching from the Liver and the Spleen.
From whence it is plain, that Hippocrates
believed and delivered it as his Doftrine,
that the Blood and Phlegm (which he makes
to flow 1ntoall Parts) lowed thro’ the Veins
from the Liver and Spleen into all Parts of
the Body, which is entirely contrary to our
Circulation, and fhews that he was ignorant
of it.

15. But it appears more clearly what was
Hippocrates’s Opinion in this Point, from his
4th Book .of Diféafes. At the Beginning of
that Book, he fays, The Stomach, when full,
75 the Fountain of all Juices in the Body, but
when empty it drains from the decaying Body.

Buz
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Bur there are ﬁ'm’ other Fountains, each of
wbiﬁ'& emﬁﬁﬁ mto the Ba;?y_, (fhat i:;: the
Bile, the Blood, the Water, and the Phlegm,
of which he was then fpeaking.) Affer
then thefe Fountains bave recerved their Pro-
portions from the Stomach, and they are azain
emptied, they drain from the Body. 1t is cer-
tain the Heart is the Fountain of the Blood,
the Head of the Phlegm , the Spleen of the IV a-
ter, and the Situatiwon of the Bile is in the
Liver. Again, he farther adds in the fame
Book, But thofe Parts which I have termed
Fountains, when they are full, always tranf-
mit intothe Body; bur when they are empty,
they are encompalfjed and drain’d by that on
all Sides : Andthe Café is the fame with the
Stomach, for the Cafe is vefembled by this In-
flance; If any one pours Water into three or
more Veflels,and placesthemon a plane Surface,
and at the fame time difpofesit [0 that there
275 a Communication between them by Pipes,
and then pours the Water gradually into one of
the Veffels tillthey are all filled ; for the W ater
will flow from one Veffelto the veft, till the reft
are fitled. But, when the Veffels ave full, if
any one draws the Water out of one, the Wa-
ter will in its Turn flow back (youfee that it
will flow back thro’ the fame Pipe that con-
veyed it) into the Veffel, (that is, into the
Vellel from whence the Water is drawn;)
and the IV aterwill be refunded from the Veffels

M 3 i
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i1 the fame Manner as they received it. T bits, |

without Queflion, the Cafe is in the Body.
And now, 1 think, it is plain enough, thae
Hippocrates knew nothing of the true Cir~
culation, fince we may be abundantly con-
vinc’d from this Paflage alone, that, in his
Opinion, the Blood and Juices irrigating the
Body, flow backward and forward through
the {ame Canals, like Water from one Vefle]
to another, reciprocally flowing from that
to the firlt, thro’ the fame Pipe.  However,
we take Leave toadd the Authority of Ari/f:
totle in| this Point, if that can influence any
one. He, in the 4th Chapter of his Third
Book of Arimals, fays, The Blood is derived
from the Heart to the Veins ; but the Blood
does not 4rrive at the Heart from any other
Part; for that is the Original and Fountain
of the Blood, and its firfl Receptacle. Tt is
plain, that Arifforle argues here againft
thofe who believed the Blood returned back
to the Heart thro’ the fame Canals. So that
if we have any Regard to 4rifforle, the Opi-
nion of Hippocrates is, that the Blood flowed
and returned thro’ the fame Veflel, as Wa-
ter would do if put in Motion within a Ca-
nal clofed up on all Sides, and at each End,
WllfCh? n ﬁ?'.@fﬁﬁf;’{”s ()pini(}n:|r who 3]]0“.75?
with Hippocrates, that the Heart is the
Fountain of the Blood, is impoffible ; be-
caufe Streams do not flow back to their
Fountains. But that we may not believe
that Arifforle thought that the Blood, which
| does
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does not return towards the Heart the fame
‘Way it pafled, any more than Streams can
return the fame Way to their Fountains, did
return back another Way, that is, from the
Arteries into the Veins. ~Read only what he
fays in the 5th Chapter of his Third Book of
the Parts of Animals. The Veins proceed

from larger into lefs, tillthey become fo nar-
- row, as not to be capable of conveying the
Blood. And, indeed, if Ariffotle was as 1g-
norant of the Circulation, as thefe Words
of his prove he was, it is not credible that
Hippocrates knew it, or that Arifiotle difco-
vered any Traces of it in his Writings.

M 4 A DIS-



DISSERTATION

UPON THE

Circulation of the Blood
I N

Born Animals and Embryons.

g R, [Harvey, after others, has ex-
¥ b [& plained and demonftrated the Cir-
culation or the Blood, which Phy-
ficians 1magined peculiar to born
Animals. Anyonewho is but the leaft con-
verfant in that Art, will own that Phyfick
receives great Improvement from that De-
monftration; but nothing is more fervice-
able in Life, nor can I imagine any Difco-
very to be more grateful to a Mind that is
fearching after the ultimate Caufe of Things,
that Caufe which is known to God only,
the Author of all Things, than to have dif-
covered and acknowledged that the Opi-
gimat of Animals ought to be derived from
God himfelf." Becaule it is now known,
that the Blood is alternately received into,

| and
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and expelled out of - the Heart of the Animal;

wherefore, neither any Heat, or Ferment,
nor a Fluid, however impregnated with

~ Salts and Spirits, nor any other Force conti-

nually and not alternately imprefled, expels

T e
o
= ¢

the Bloed, or nutritive Fluid, out of the
Heart, or Region of the Heart: For if {o,
the expelled Blood would not return to the
Heart, as being obftrulted by that Motion

acting perpetually, and not alternately. But -
that Force alternately exerted in the Heart
does not proceed from the Womb of the Mo-
ther; for what proceeds from the Womb to
the Heart of the Embryon, falls down into
the Cavity of .its Ventricles, and not into
the Du&s of its Fibres, where the Power of
Contra&ion confifts: Belides, that the Heart
of an Embryen, when freed from the Womb,
is contra&ed, and the Blood circulates. That
Power then is to be derived from fome Part
of the Embryon. Now the Law of Circu-
lation proves that nothing is returned from
any Part of the Animal to the Heart, which
was not before conveyed with the Blood
from the Heart to that Part; and I have
my felf fhewn, that the Secretion of Fluids
in an Animal (either returning Or unre-
turning Fluids ) is performed by the Necef-
fity of Circulation, which objetts the Par-
ticles of the Liquid to be fecreted equal to
the Size of the Orifice of the Secretory, and

that ‘there is no other Mechanical Accctun%
_ of
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of Secretion: And therefore that there are
not only fecretory Veflels and others exiftent,
betore any affigned Secretion, but alfo that
the Secretion of the Powers refunded for the
Contration of the Heart is performed before
any alligned ConftriCtion of the Heart, or
before any Circulation s commenced ; or
that the Contraction of the Heart, which ex-
pels the Blood to the Part which fecerns the
Body, or Powers for the Contra&ion of the
Heart is performed before any Secretion, or .
Refufion, and Communication of the con-
trattile Powers. Again, the Circulation
thews us, that the Marrow of the Brain, or
Spina Dorfi, is that Part from whence the
Force that expels Blood alterpately, is im-
prefied upon the Heart: Noris there by any
Changes and Metamorphofes common to
fome Sorts of Animals, any Alteration made
in thofe Powers,and their Relations, by which
Life and Circulation does fubfift in thofe
Creatures ; and by confequence the Commui-
cation between the Heart and the Marrow of
the Spina is not changed. From whence it
follows, that the Heart and the medullary Sub-
ftance have always a mutual Relation to each
other by the fame Powers, and operating in the
fame Manner, and that this Relation exifted
in the fame Manner at the firft Contra&ion
of the Heart, as it does in a fucceeding one.
Wherefore the Powers of the Heart and me-
dullary Subftance had the fame Begifmin%!:
an
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and a&t together; and by confequence no
Animal is ever produced mechanically. And
from hence I draw this Confequence, that
the Fluid derived from the Male brings with
it an Animal into the Womb and Owvariz of
the Female, which before enjoyed the Cir-
culation of the Blood, and the Benefit of
Life. And I know not whether they who
ftile themfelves Theologians and Interpreters
of Fove, ever produced any Thing more wor-
thy of Fove, or more glorious to Mankind-
1. But proceed we to other Matters, and
explain fome Qualities of the Circular Mo-
¢ion proper to the Blood, demonftrated by
Dr. Harvey. Now we may collect them from
what follows :
1f a Fluid in which fome folid Corpufcles
{wim, flows thro’ Canals, whofe Sides con-
verge to the Parts of Motion to which the
" Fluid it felf moves, or diverge from them,
or if the Sides are parallel to the Line
of Motion, the Motion of the Fluid is
more eafily and frequently obftructed n
the Canal, whofe Sides converge to the
Parts of Motion, than ina Veflel of parallel
Sides ; and the fame Motion is more eafily
obftructed in a Canal of parallel Sides, than
- one whofe Sides diverge from the Parts of
Motion.. And farther, the larger the Angle
of the Vertex of the Triangle thro’ the Axis
of the Canal in thefe converging Sides, is,
the more eafily and frequently is the Motion
| ' | diretted
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directed toward the Vertex obftructed ; butd
the leffer that Angle is, the more eafily and |
frequently is the Motion of the Fluid toward |
the Parts declining from the Vertex obe.
ftruQed.

2. Itis evident, if the Motion is from the
Bafis to the Vertex, v. g ofa truncated Cone,
it may eafily happen (if any folid Corpufcles
fwim in the Fluid) that the Fluid may carry
a Solid, which may clofe up the narrower
Orifice of the truncated Cone: Befide, by the
Pofition of Solids fwimming in a Fluid, and |
their continmal Alteration by ftriking againft
the Sides of the Canal, it is hard] y to be pre-
vented, but that fome of thofe Bodies being
at laft conveyed into a Se@ion of the Veflel
fufliciently narrow, may mutually {trike upon
cach other, and, being fupported by the Sides
concurring with the Line of Motion, com-
pole a folid Arch, which will obftru all
Paflage. And it is evident that this Arch
will be the firmer, as it is more forcibly
prefled by the fucceeding Fluid.  And in the
laft Place it is plain, that this will happen
more ealily and frequently, cezeris paribus,
the more the Sides of the Cone converge,
that is, the larger the Angle of the Vertex
of the Triangle is thro’ the Axis of the co-
nical Canal.

3. It the Sides of the Canal are parallel,
and fo the Canal it felf either cylindrical or
prifmatical, ®c. it is evident, that the firl}
‘ Caufe
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Caufe of Obftruétion vanifhes, fince there is
no Body which can enter fuch a Canal, which
eannot ‘pafs thro’ the Parts of it with the
~ fame Facility ; but the other Caufe arifin
from the cafual ftriking of the Solids at Sec-
tions always the lefler towards the Parts of
Motion, happens but feldom, nor will that
give any Obftruction, fince its Force ought
to be increafed by the Force of the fub-
fequent Fluid. 'This is alfo a Confequence
from what has been before laid down, fince
a Cylinder is a Cong, of whofe Triangle
¢hro’ the Axis the Angle at the Vertex is the
leaft of all.

4. But when the Motion is in a Canal,
v. g. which is conical from the Vertex to
¢the Bafis, or thro’ a Canal whofe Sides di-

- yerge from the Parts of Motion, no Accident
arifing from thefe Reafons obftruéting and
ftopping the Motion, takes place; fince a
folid Corpufcle which enters the narrower
Orifice of the Vertex, may very eafily pals
thro® the large Se&ions of the Canal, and
the Corpufcles cannot be fo cafily forced to
firike againft each other, from the concurring
Refiftances of the Sides ; and if they acci-
dentally fhould compofe an Arch, that being
unfupported by the Sides of the Canal, would
be cafily carried away by the Force of the
fubfequent Fluid. - _

8. From whence it follows, that in the fmal-
lef¥ Veins,andat their firft Rife (inwhich,fgm}l

their
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their fmall Difference of their Diftance from |
the Heart, the Velocity of the Blood is equal,,
as i the neareft Arteries,) Obftruétions do |
not happen {o eafily and commonly as in the
Evanelcence of the Arteries ; and that the
Motion of a Fluid is more eafily obftructed
in the Arteries, than in the Nerves. For
the Difterence of the Velocities in the Arteries
and Veins may be diminifhed to fuch a De-
gree, as to become leffer than any given
Quantity ; and therefore the Velocity at the
Evanefcence of an Artery, and the Rife of
a Ve, is equal.  But the Difference of the
Refiftances and  Obftru@ions happening
within the Arteries and Veins, is not aj-
tered, tho’ you affume the Setions ever {p
near their common Vertex, fince the Angle
comprehended between the Side and Axis of
the Cone, remains the fame always, and in
cvery Farts

Irom whence it follows, that in every Ds-
ftempery the Symptoms, which may as
well artfe from an Obfiruction of the Mo-
tion of the Fluid in the Arteries, as [from
a Stoppage of the Motion of the Fluid
thro’ the Veins and Nerves, it is always
0 be fuppofed, that the Fault is in the
Arteries, ratber than in the Veins and
Nerves.,

6. Now
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6. Now we think fit to give an Inftance
this in the foporiferous Aftections of the
©  Brain, v23. a complete Apoplexy, a Carus,
© Coma, Lethargy, and Pally, which lait,
" tho’ not an AfteGion of the Brain, yet has
" a near Relation to an Apoplexy. They who
- have wrote upon thefe Diftempers, have not
~ ferupled to transfer the Caufe of thele Symp-
~ toms, which lies within the Vefels, into the
~ Nerves, or, as Dr. #illss dpeaks, into the
" Pores of the Brain: Whereas the Place of its
. Situation and Action 1s always within the
| Arteries, according to what we here prove.
" The famous §y/vius, in his od Book of the
\ Pradtice of Phyfick, difcourfing upon the
. Apoplexy, has this Paflage: [ am fully per-
. fiwaded, that the Avimal Spirits may be tade
" /6 heavy and devoid of Motion, that an Apo-
8 plexy may follow, fince it 1s evident, from Fx-
. perience, that Men, upon the taking a Quan-
" ity of Opiates, or Spirits of IWine, have
" fellinto a Slecp and an Apoplexy. The fame
Perfon, upon the Palfy, fays thus: It arifes
from a Fault of the Animal Spirits, as often
as they are made beavy and motionle[s by Opi-
ates, or @ Dizzinefs. And {peaking ot a
Curus, and a fleepy Coma, The Canfe of thefe
Symptoms, fays he, s from an Induétionof e
Nurcotick Power upon the Aunimal Spirits,
which deprives them of their Motion. And,
laftly, the fame Perfon, after a verbofe Difqui-

' (ition about the Nature of Opiatcs, concludes,
| in
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in the 2625 Chapter of the fame Book, Tha?
the Narcotick Power of Opium is joi’d to
its fulpburous, thatis, its oily Part, which
renders the Animal Spirits [luggifb, inactive,
and move unfit for Motion.

What Dr. Wiliis has faid upon thefe Di-
{tempers, amounts to the fame Thing. For
he affirms, that they arife from the Admiffion
of a venomous Subftance into the Brain,
which either intirely extinguifhes the Spirits,
or forces them to retreat to the inner Parts.
In his Chapter of a Lethargy, hefays thus:
Opiates fibdue the exterior ‘Power of the Spi-
vits, [0 that the reft being diminifbed and chafed
nte the inner ‘Parts,areoppreffed and defiroy’d.
And becaufe the Nature of this Diftemper
cannot be explained, without accounting for
the Caufe of Sleep, itis worth while to hear
what he fays upon that Point in the 1624
Chapterof the Phyfiological Part of his Book,
Of the Soul of Brutes. The Animal Spirits,
fayshe, are the Subject of the Brain, out of
the Cerebellum, otherwife the Pulfe and Re-
Spiration would ceafe in the Time of Sleep.
Since the Nerves that move the Heart and
Breaft, according to /¥ #llzs, proceed from the
Cerebellum. 'Thus the exterior Animal Spis
rits of the Brain, either by a voluntary Mo-
tion, (to this Cafe he refers the Powers arifing
from Mulfick, and Laflitude after Exercife,
in which Cafes he fays the Spirits contraét
themfelves into a lefler Space,) or by the Ine.

curfion
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curfion of a foreign Body (to this he refers -
the Extinftion of the Spirits by Opiates)
withdrawing themfelves from the exterior
Pores of the B}'ain, }V[’lﬁ:?e they ufually expa-
tiate, retreat into its Innermoft Cavities,
where they repofe, as it were, at Leifure,
and induce an equal Laflitude upon the Spi-
rits refiding there, and reftrain the Eflux of
others, which would flow into the Nerves,
and draw them into the fame Repofe.

2. All this thews, thar Sy/vzas and /72lzs
believed that the Nature of thefe Symptoms
of Opium, and the Caufe of Sleep, could not
be explained by any other Means, than by
the introducing an obftructing Body into the
Nerves, that {hould hinder the Motion of
the Fluid that pafles through them. But we
here {hew that there is nofuch Thing; and
by confequence, that a Caufe anf{werable to
all medicinal Ufes, ought to be derived from
a Body difperfed through the extreme mi-
nuteft Arteriesof the Brain.

8. It feems ftrange that thefe Perfons
fhould receive no Light from the reading ofa
Book publifhed by the Learned Fohn-facob
Vepfer, upon the Apoplexy.. Forhe, inthe
2524, 2511, and 250z Pages, and in many
other Places, fays, The Head is dozed by
Opium, by a plain Experiment, which 1s the
notable Quality of Fermenting in Opsum., o7 its
converting mto Vapours, (bywhich it turns the
Serum into Vapours,) and many of thefé Va-

N pours
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Ppours mfinunate themfélves wuto the ‘Paffages
of the Animal Spirits or Nerves,and in fome
meafitre obflruct them ; for Opium operates by
Suffing the Paffages of the Nerves to that
Degree, as to deny a ‘Paffage to the Spirits,
which is more probable than the fancied Fixa
tion of fome Animal Spirits by the hot and fu-
dorific Qualities of Opium. So far this
great Man, who delerves much of the Pro- .
tefiion of Phyfick. _
9. It is plain that Vep/er was miftaken in
placing the Operation of Opiumin the Nerves, -
and not rather making it in the Veins. For
there the Blood being in a quicker Motion, |
and warmer, is more eafily turned into Va- |
pours; and when it 1s converted into Va= |
pours, it will neceflarily diftend the Arteries,
and prefs round the Canals of the Nerves,
and make its own Paflage into them more
difficult. But this is plain from what we
have before demonftrated. |
That very Induftrious and Learned Phy-
fician Etmuller, would have done well in at-
tending #epfar’s Obfervations on this Sub- |
ject: Yor Lotmuller, 1n a Difputation upon
the Diaphoretick ‘Power of Oprum, publifhed *
in the Year 1679, {ays, that Opium induces
a certain Laflitude and Heavine(s upon the
Animal Spirits, and from them a Languor:
and Inaltivity in moving the Fibres of the
Organical Parts ; for if we depend upon £7-
munller’s Philofophy, it reftrains the Elaftick
Force of the Spirits. He
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W He afterwards affirms, that there is no
A;fteratiﬂn made lﬂ the Blood b}r’ Opfﬂ?ﬁ?, {ince
two Grains of Opzum do not feem fufficient to
alter 2o Pound of Blood, and work upon {o
great a Quantity to that Degree, as to re-
folve the Animal into a Sweat. He allows
indeed that 20 Grains of volatile Sale wili
provoke a Sweat; but then he advertifes,
that thole 20 Grains feem better to anfwer
the Quantity of 20 Pound, than the two Grains
of Opium. |

10. It i1s eafly to obferve that we have
anfwered thefe Notions in the 2d, 3d, 4th,
and sth Paragraphs of this Diflertation: But
becaufe I fee many unwary Perfons every
Day drawn into Miftakes by Ezmauller, it will
not perhaps be unacceptable to fift his Doc-
trine with fome farther Accuracy. For hLe
ought to know the Manner how Opsum ex-
erts its Powers, who pretends to give a So-
lution of the foporiferous Affections of the
Brain. -

It is plain, from thefe Paflages of Etmuller,
how difficult it is for one to difentangle
himfelf from Prejudices: For while he de-
nies that the Blood is atall altered by Opzum,
becaufe the Alteration, which relolves the
Animal into Sweat, requires at lealt 20
Grains of volatile Salt of Hartfhorn; but
2 Grains of Opium (more than which he
thinks it unfafe to give)is very difproportio-
nate to that Quantity; he does not at the

2, lame
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fame Time take Notice, that 20 Grains of vo« -
latile Salt are far more difproportionate to |
an Ounce ot Wine, if an Ounce of Wine
will excite Sweat, or at leaft from that|
Quantity of Wine which provokes Sweat in
the Generality of People. It is fufficient, if |
the Force of Opium is to the Force of vola-
tile Sudorific Salt as 20 to 2, and to the
Force of Wine as 480 to 2, if 480 Grains of
Wine provoke Sweat. |

11. But he does not at all explain what
the Powers and Qualities of Opium are, nor
does he inform us of any Thing more than
that the taking of Opium brings a Heavinefs
upon the Animal Spirits, following the Ex-
preflions of Sylviusand Willis, (which Pep-
f«r had clearly refuted,) affirming that Opi-
um acting not within the Arteries, but the
Nerves, was the Caufe of that Heavinefs; |
which is refuted by my Theorem.

I fhall then difmifs this Subje&, after ob-
ferving that the famous Etmuller is evident-
ly miftaken, 1n affirming that Heé#ical Per-
{ons are freed from Night-Sweats by the ad-
miriftring of Opium. Here he has deceived
bhimiclf ; for Opium is proper for the quieting
a Cough, which increafes Sweat by an im-
moderate Agitation of the Body ; and if Opi-
um 1s mixed with Potter’s Antibeétic Pow-
der, Salt of Saturn, and, as the beft Phyfi-
cians prattife, with the Fefuits Bark, it di-
minifhes the Cough and the Sweats whlic_h

that
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that EKCitES; But if Opium be given {im-
ply to Hectical Perfonswho have no Cough,
it always excites Sweats. Thus much I
have obferved for the Ufe of young Phyfi-
clans.

12. WhatI have deduced in the fifth Place,
proves, that the Caufe of thof: Affe®ions
that provoke a kind of Sleep, exerts its Pow-
ers within the Arteries. I fpeak of that
Caufe, which being fituated within the
Veflels, produces thofc Affetions. Neither
do I here difcourfe of the Caufes that coagu-
late the Blood, from whence we derive thofe
AfteCtions fometimes ; for thefe ought to be
placed within the Arteries, as the Thing it
felf proves, and we have obferved.

For whatever can coagulate the Animal
Spirits, that will firft ceagulate the Blood,
and fo will not enter the Nerves; becaufe
we difpute of the Caufe of thofe Affetions
. which refemble a Carus, flowing or confilt-
 ing in the Veflels.

Thefe Things being fettled, we may now
proceed to explain thofe Narcotic Powers,
which {0 many Phyficians would have to be
the Canfe of the foporiferous Affettions of
the Brain..

13. The Phenomena or Symptoms men-
tioned, prove that the Sweat is provoked by
the taking of Opium, the Blood being rari-
fied, and cauling an unufual Diftention of
the Arteries, as the Pulfe plainly informs
us ; wherefore if fucI;J a Quantity of Opium

: - 3 1S
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is taken, as if able to rarify the Blood in |
the Brain to that Degree, that the fmall Ar--
teries {ituated between the Nerves Thall cone-
tract them extraordinarily, and deny a Paf--
fage to the Fluid inherent in the Nerves, the |
Animal will be thoughtto fleep, and all thofe:
Accidents will happen which accompanly'
foporiterous Affeftions derived from a Caufe:
Howingthro’ the Veffels of the Brain. |
The Heart will be contratted, and alfo|
the Mufcles which ferve alternately for In- |
{piration, becaufe both thefe Mulcles and
the Heart have no Antagonifts; and theres
fore a lefs Quantity of Liquor will fuffice
to contract them: But if the Force of Com-
preflion be every where increas’d, by in-
creafing the Quantity of the Opium that is
taken, the Nerves at the Heart will alfo be
to0 much comprefs’d, which will make the
Pulle beat little and feldom, and at laft be
quite gone. Which Thing not being ob- |
ferv’d by Dr. #illis, made him abfurdly,
and contrary both to the Senfe of Anato-
mifts, and the Do&rine of the Circulation of
the Blood, affirm, that the Nerves which
{erve forinvoluntary Motion, viz. the Mo-
tion of the Heart and the Thorax, are not
affetted by a Body which is faid to deftroy |
what is in the Nerves of the Brain, altho’ |
carried thro’ the Arteries, which are all |
about the Cerebrum and the Cerebellum. Now |
it this was true, the remaining Part of the
Opium that is taken muft be carried off tﬁ}f
| a
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all the Arteries which tend to the Brain,
and comprefs all the fecreting Veflels that
lie about the fanguiferous Veflels, which are
dilated by the Rarefation of the Liquid that
runs thro’ the {mall Arteries. Therctore
- the Veflels which make a Secretion of the
Gall and Pancreatic Juice are comprefs’d,
and {o (if the Morbific Matter of a Diarrbea
is fecern’d thro’ the Secretory, Pancreatic,
and Biliary Du&s) a ‘Diarrbea will be there-
by {upprefs’d, the Canalsof the Kidneys will
be comprefs’d, and the Animal will not be
able to pifs. The Perfpiration thro’ the Skin
and Membranes will alone exert it felf, the
fudoriterous Pores which are in the Ends of
the Veflelsand in the Skin, not being ftopp’d
or hinder’d from a&ing, by the Dilatation
of the fmall Arteries or other Veflels com-
prefling them more than ordinary. The
Force of this Reafoning lies in this, that
how much foever the Perfpiration is in-
creas’d, it has no Oceafion for particular fe-
creting Vellels, but throws it felf out of the
Pores of any Vellels, as well as fecreting
ones.

14. Whence it will be no difficule Matter
to explain the foporiferous, anodyne, and
aftringent Force of Opium, better than we
can be inform’d out of Syfvius’s or Willss’s
Philofophy; and to fhew that Wine and all
other Liquors that are aptand ready to rare-
fiy, will be fufficient to caufe a Sleepinels.

- N 4. NEY:
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Nay it may be caus’d alfo by any Liquors
tho’ not too apt to rarefy, if a Quantity
large enough be taken, and fo much of it
be carried to the Brain, as to produce the
requir’d Dilatation, and confequently a Con-
{triction of the Nerves. For this Reafon, it
1s no Wonder that fome People become {lee-
py and drunk by drinking Water; neither
will the Caufe of it be any longer hid , for
(cateris paribus) the rarefying Force of Li-
quors, which caufe anequal Degree of Slee-
pinefs by different Quantities, is reciprocally
proportional to the faid Quantities. There-
fore any volatile Salt will caufe a Sleepinefs,
and it is wrong to throw in any Remedy of
that kind into the Veflels to drive away an
Apoplexy, unlefs the toogreat Vifeidity of the
Blood require it: Neither muft we ufe it to
extinguifh an Acid, for the volatile and acid
Salt of Amber attenuates vifcid Blood; but
any volatile Salt may be applied outward-
ly to provoke Motion, juft as is done with
the Smoke of Vinegar.

Any Body may eafily underftand, that if
there be two Animals alike in other Refpe@s,
and having Nerves of equal Bignefles,
and equally diftant from one another, which
have the Arteries of their Brain of unequal
Contents, the Animal who has the greateft
Arteries will be fooneft drunk, and he that
has theleaft will fooner have the Head Ach.
For a greater Quantity is requird to thruft

out
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‘out the Sides of a greater Artery to a given
Degree of Tenfion, thanthe Sides of a lef~
fEl‘;. for the Quanity Of Liquor muft be as
the Square of the Diameter.

15. I cou’d add to this what the Phyficians
of all Ages have faid of a Pertigo; but I
will only quote two. The firft is that Ca/fius,
who publifh’d Problems before the Year
1400. His Anfwer therefore to the Queltion
why circular Motions caufe a Giddinefs, is
this: Circular Motions hinder Tranfpiration
from being perform’d, the Air thrufling in ve-
hemently and bindering it , and likewife as
the Body is mov’d circularly, [o are the Mat-
ters within us. Stuce therefore they are agi-
tated together with us, and cannot tranfpive;
even when the Caufe of thewr Motion ceafés to
ait, they continue to go round in a Circle.
And fich a Motion of the Humours is the
Caufe why Senfe imagines fomething beyond
Nature. This is what he fays, according
to Gefier’s Tranflation.

Think ye that Dr. #2llis fays any Thing
more to the Purpofe? Let us hear what he
- fays in his 7th Chapter of his fecond Exer-
cile, Concerning the Soul of Brutes: The Spi-
yits in. the Brain arve like Water in a Vial,
which is urn’d about together with the Veffe!
that contains it ; and when once a Vortex is
made, the IV ater keeps its Motions fime Time,
even when the Veffel is at reft : After the
Same Manuner, when a Man’s Head is rzgm}d,
‘ Loe
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the Spiritsin the Brain arewhirl’d about, and
have, as it were, fpiral Motions, and fome
Larcels of them are obfeur’d, ave carried bere
and there in Vortices, and often tranfverfly.

16. I fhall omit what has been put out
onthis Subject in Etmuller’s Name; for it
is evident thar this Great Man would have
publifh’d his Works with Emendations, if
his ill Fortune had not hinderd him: For
all that was publifi’d under the Name of
Eitmuller’s Praitice, was only put out by
fuch as did it for the fake of filthy Lucre.
Which I here mention, left any one {hould
ook upon thofe Things to be mine, which
Bookdellers will perhaps put out contrary to
my Knowledge, and give out that I di¢tated
them to my Scholars. --

I return to Caffius and Willis. 1f they
had known that the Obftrutions arife in
the Arteries fooner than in the Nerves or
Veuns, and that the Diftention of the Veffels
produce the fame Effe&s, as thofe that are
afcrib’d to a Tumor, or a Matter that ob-
ftruts thofe Veflels, (when we don’t know
the Quality of that Matter,) they would not
have taught that a Vertigo arofe from the
Liquor of the Nerves being whirl’d round,
but they would have look’d for the Caule
of it in the Arteries : For the Make of the
Nerves and the Brain, diftoverd by the
moft Ingenuous Malpighs, hinders any fuch
Effett, and fhews thofe Things to be fI&!rT

which
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?_rhich are alledged by Caffius angd Wil-
is.

17. But tho’ fuch Symptoms cou’d be ex-
cited by the Liquor which flows thro’ the
Nerves, yet it 1s not right to attribute them
to that Motion, which appears to be in
Things plac’d about us, that feem to turn
round. Becaule it 1s plain from Optics,
that no Object appears remov’d out of its
Place, aslong as 1ts Image remains in the
fame Place inthe Refzna, and circumfcrib’d
after the fame Manner: But the circular
Motion of Liquor in the Nerves and Fi-
laments of the Retina, does not change the
Place of the Image. 'Therefore we muft not
afcribe the Giddinefs, or ertzgo, which hap-
pens to People that turn round, to the Vor-
tices of the Liquors. 'Therefore if we wou’d
know the Caufes of a Fertigo, we muft look
into Lawrence Bellini’s Book of the D:/ffem-
pers of the Head, where that great Phyfician
and Philofopher demonftrates, thata #ertigo
is not occafion’d by a circular Motion of the
Animal Spirits, but (when it becomes a
Diftemper) by a Removal of the Refzna or
Nerve by the Diftention of the Arteries of
the Eye. = Whence it appears that he made
ufe of fuch Theorems as we do.

18. Hitherto we have difputed of the
Theory agreeing with fome Diftempers;
now to fhew the Ufe of our Theory, we
mult explain, what ftead they may ftand us
jn, in the Cure of thofe Diftempers. ?01*11‘1

OpO-=
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foporiferous Difeafes, generated after the
Manner here mention’d, firft of all we muft
open the Arteries or Veins, all ftimulating
Medicines muft be us’d ; but fuch Salts as
are commonly call’d volatile, and Spirits
drawn from Hartfhorn, Urine, and fuch
Subftances, and fuch Remedies alfo as are
call’d Cephalic, are not to be us’d. I know
very well how many People I fhall have
upon me for this Aflertion; but having
exattly demonftrated the Matter, I dont
value the Opinion of the Multitude. Then
Tadvile, that in a Pertigo we muft not ufe
any of thofe volatile Salts, but fuch Things
as hinder the Rarefalion of the Blood: I
fpeak of the Cure which muft be made af-
terneceflary Evacuation. For it is evident that
wran zdiopathical or original Vertigo, no lefs
thaninan Apoplexy, the Arteries and Veins
muft be open’d; but inany other the Patient
muft be made to vomit, and that for feveral
Reafons. For firlt of all a Vomit wafhes
away the Filth of the Stomach, and the Paf
fages for Perfpiration become more free,
which being fupprefs’d, had {o increafed the
Quantity of the Blood, as to caufe a #ertigo,
for the Reafon fhew’d by Belini. Then
that Liquor is wafhed out, which after-
wards being mixed with the Blood, would
eicher have caufed the Blood to increafe too
much 1n Quantity, or to be too much rare-
fied, and by that Means have pr{}du:}; a
er-
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Vertigo. 'There are alfo other Cafes when
Vomiting is necellary, when the Diftemper
arifes from a foul Stomach.

19. But let us fee what Method of Cure
agrees with /72//iss Theory. We know by
Experience,. that it is good to open a Vein
in Apoplexies, (obferve here, that we fpeak
of fuch an Apoplexy whofe Caufe is within
the Veflels,) and that {fuch an Help does by
manifeft Reafon expel fuch a Narcotic Force
as we fpoke of. Now, if the Spiritsin an
Apoplexy become unmoveable or torpid, by
a foporiferous Body’s being admitted into
the Nerves, as Sy/vins believed ; or if the
Nerves be {o clogged up by fuch a Body, as
to hinder the Spirits from pafling thro’ them,
as Vepferuswill have it ; or laltly, if Bodies
caufing Apoplexies kill the outmoft Com-
panies of the Spirits, or their Centinels that
ftand at the Gates, as Willis teaches, we
muft let Bleeding alone, and have Recourfe
to a knew and unknown kind of Remedy.
For I dont believe that opening a Vein can
recal to Life Companies of dead Spirits, and
raife up the unmoveable and torpid ones,
neither that it will draw out or diminifh the
Matter which clogs up the Nerves: But vo-
latile Salts, as they call them, and Spirits
drawn off from Animal Subftances by Chy-
mical Fire, will be made ufe of by famous
Men, but with very ill Succefs. For I have
faid before, and again affirm, that fuch Saitcz‘:

- and
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and Spirits make an Animal {leepy, and like
Opium, dull the Senfes, and ftop the Jour-
ney of the Spirits thro’ the Nerves.  But
you muift take care not to compare a Grain
of Opium with a Grain of volatile Salt, for
one Grain of Opium often produces the {ame
Effect as {ixty or more Grains of that Salt.

2o. Having a great many Reafons to {up-
pofe that the Nature of Opium muft be like
the Salts of Hartlhorn, I perfuaded Mr.
Alexander Monteith, an excellent Man, and a
very famous Surgeon, wellskill’d in Chymifs
try, to make fome Chymical Experiments
upon Opium : He having often try’d the
Thing, fhew’d me five Ounces and five
Drachms of a volatile Spirits, (as they cali
it,) drawn from a Pound of Opium, which
perform’d the fame Phanomena as Spirit of
Harelhorn; and befides, from the Opium
was drawnoffan Ounceand two Drachms and
a half of fetid Oil; and laftly, the Capus Mor-
tnum, which {melled like Hartfhorn, weigh’d
{even Ounces and fix Drachms. Sg that it is no
Wonder if the fame Things are’performed by
volatile Salt, and Spirit of Hartfhorn, as
by Opium, if a Quantity fir, and proved by
Ule, be taken into the Stomach.

I dont  know whether it be worth while
to oblerve what Sanétorius fays in thé 18¢h
Chapter, Sect. 4. of his Statics, that he him-
felf” experienced, -namely, that he perfpired
more ileeping than waking, becaufe from

' what
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what T have already faid, any Body may
know the Reafon of it, efpecially if the Sleep
be caufed by rarefying Medicines, and apt
to occafion Sweating. And the Force of it
confifts in this, that Opiates caufe Sweat,
and that that which could not obftruét the
fmall Arteries, cannot obftru&® the Nerves.

A DISs-



DISSERTATION

Concerning the

CuorEe of FEVERS

B i S
EVACUATION.

»4eks Hylicians believe that continu’d Fe-

versarifefrom the ill Quality of fome
Liquor or Body, exciting thofe
Symptoms which every Body knows
to belong to Fevers ; to which Body or
Liquor they have given the Name of Mor-
bific Matter. Some will have that Mat-
ter to be a Humour, which is commonly
fecreted in healthful Bodies, but o changed
in the Sick, as to occalion the Symptoms of
Fevers; and which of it felf, that is, by the
natural Pufh of the Blood, cannot be fecreted :
Some fay that it comes from without, (calling
it the Mzafina,) and joining it felf to the Liquor
which muft naturally be fecreted, excites
Fe-
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Fevers. No matter which of thefe are in
the right; for all Things will happen in the
fame Manner, whether the morbific Marter
invades from without, or the Humour with-
in be chang’d into morbific Matter.

2. Phyficians embrac’d thefe Opinions af-
ter they had obferv’d that moft People in
Fevers are depriv’d of the Tranfpiration
thro’> the Skin, or that other Evacuations,
which belong’d to them as Animals, are
ftopp’d or diminifl’d. But thefe appeared
almoft evidently to thofe who obferv’d how
Fevers went off; for fome appear’d to be
carried off by Sweating, others by Plenty of
Urine, and others by a Loofenefs; and that
there wou’d be a Crifrs, when the Secretion
was provok’d through any of thof: Glands
‘which carry the Humour out from an Ani-
mal. Wherefore they imagin’d that there
was fome Sort of Matter that fed the Difeafe,
which was to be expell’d from the Body of
the Patient, after it had been made ready to
flow, or fo chang’d (by caufing a Concoc-
tion and Digeftion, as they call it) as to be
eafily rooted out of the Body.

We fhan’t difpute of that fo much celebra-
ted Conco&tion, but only enquire what Kind
of Secretion or Evacuation muft be us’d in
Fevers, if any is to be us’d. In x}rhich In-
quiry we fhall fay nothing at all of the Cui*e
by Blood-letting, becaufe we are refolv’d
only to confider thofe Evacuations which are

: | O com-
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commonly made in a found Animal by Ways
naturally open tothem, and which Phyficians
endeavour to provoke, after Blood-letting,
when they chink it neceflary, and Vomitting,
if that be neceflary ; and indeed it is often fo.

3. But becaule now a-Days a great
many People are of Opinion that Fevers
arife from the ill Quality of the Ferments,
which they fuppofe ro belong to every Part,
or to the ill Quality of the fermenting Parts
of the Blood ; and Smatterers like this Opi-
nion mightily, fetting up for Philofophers
and Phyficians, when they have got a few
Words by the End : I thoughe fit to give an
Accountof this Subject, in the Words of the
moft ingenious Nichilas Steno, in his Pre-
face to his Dilfertation, Concerning a Solid
naturally contaiw’d m a Solid, 'Thefeare his
Words:

Befides the fubtile Fluidwbhich goes thro’ all
Things, we obferve at leaft three Kinds of
Fluzds in Animals, the firft of which is exter-
nal, the fecond is internal and commaon, the
third internal and proper to particular Parts.

By the external Fluid in Animals, I mean
that Fluid <which not only encompafles the
Fluid that we fee like an Atmofphere, but alfo
touches the remaining Parts of the Surface of
the Animal contin’d thro’ the larger Holes,
as the whole Surface of the Afpera Arteria,
2he whole Surface of the Way of the Aliment,
&c.  Then, he fays, I call that the internal

Fluid,
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Fluid, which does not communicate with the
external, but by the intermediate Paffages or
Straimers of the Capillary Veflels.  7he in-
ternal common Filuid is that which is cop-
tai’d in the Veins, Arteries, Lymphatics,

- and perbaps in the Nerves.

The proper internal Fluid is that which is

- round_about the capillary Veffels of the com-

mon Fluid, and is different, according to the
Difference of the Places in which it is, &ec.

Then he adds, that the Reafon why in
different Places different Juices are excreted
from the fame Blood, depends upon the Pla-
ces themfelves, which, he fays, is explain’d
by the three following Confiderations.

1. The Confideration of the Capillary Vefels
of the internal common Fluid, which alone is

‘vegarded by thofé Men that afivibe all to a

firaining thro’ divers Pores, of whofe Opinion
1 bave 25311 for fome Time.

IL. The Confideration of a proper internal
Fluid, which alone obtains with thofe that
afcribe a particular Ferment to every Part,
who may be partly in the right, tho’ the Term
of Ferment is built upon a Comparifin taken
from too particular a Thing.

111. The Confideration of the Solid of every
Part, whichis follow’d by fich, as by attri-
buting to every Part its particular Figure,
pretend to know fomething proper to eachPart]
which indeed we know nothing of, and which,
according to the Knowledge that we bave

i Chia hithey-
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hitherto bad of Matter, can be nothing elfe
than the porous Surface of that Solid, and the
Subtile Fluid  going thre’ thofe Pores. I
fbowd, {ays he, make too great a “Digreffion, if
I (bowd apply what I have laid down to the
Explication of what datly bappens in our Bo-
dies, and can be explain’d no other Way : It
25 enongh to bint heve,that the ‘Particles,which
after varions Manners arve féparated fromthe
external Fluid, ave carvried wnto the internal
common Fluid by Strainers, from whence, be-
ing alfo fecveted different Ways, and being by
@ new Straining tranfinitied into the internal
proper Fluids, they are by Appofition joined to
the folid Parts after the Manner of Fibresor
Parenchyma’s, as they arve determin’d by the
Property of eachPart unknown tous,and incly-
ded in the Confideration of the three Things
aforefazd.

But although in our Differtation of
the Circulation of the Blood through the
Sfmalleft Veffels, we have fhewn, that fuch
Ferments are not found in the Bodies of Ani-
mals, yet, to be underftood by thofe who
cannot comprehend a mathematical De-
monftration, we fhall explain the Thing fo,
that even Beginners may eafily know what
we mean.  From what Szeno fays, it is plain,
that the Queftion is, How it comes to pafs
that fo many different Liquors are {ecreted out
of the fame Blood, and after what Manner?
Why Bile in the Liver, Urine in the Kidneys,
and other Liquors in other Parts ? The

An-
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Antients attributed 1t to a different Aterac-
tion; which Opinion may be beteer illuftrated
now by fuch as underftand Siv 7fzac New-
zow’s Philolophy, than it cow’d then be by
them. Since that Time a great many Phy-
ficians having thrown out the Word A##rac-
zzon, wow’d have this performed by Fer-
ments, which they f{uppos’d to be diferent
in the different Glands or Strainers of different
Kinds. But we have thewn that there are
no Glands, which fhould be look’d upon
as Stratners, bor'd wich Holes of different
Diameters. We have allfo thewn, that the
‘Orifices of all the Veflels are fimilar, and
circular; whence it follows, that the frft
and tlliI‘d Ct}ilﬁdci‘&aiuil Gf Steno are (}f' no
Force. But it follows alfo, that if wich thefe
Men you lay afide Actraction (which if you
admit, there wi.l be no Nced of Ferments)
for want of Glands that have Paflages of dif-
ferent Figures, the Ferments, or thofe in-
ternal Fluids which are proper to every Part,
muft be all walh’d away aad carried off by
the Force of the Blood going thro’ the Ar-
teries. And if any are {topp’d, that may hap-
pen as well in one Place as in another, being
ftay’d by no Difference of the Places, (which
is not any where fuppos’d,)and therefore the
Secretion will be made thro” any Part, with-
out Regard to any Ferment.
5. I have often wonder’d, that {0 many
People would fuffer themfelves to be impos’d
L : 0 3 upon,
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upon, when at the fame Time they boafted
therr Knowledge of the Nature of Things:
A great many of the Antient Phyficians and
Ph lofophers aferib’d to every Part of the Bo-
dy Qualities, or a Temperature made up of’
Qualities, by whofe Help, they faid, the Se-
cretions and Adltions were dire&ted. Our
Authors of Ferments juftly look’d upon thofe
Qualities and Temperatures as a Refuge for
Ignorance, becaufe they had been invented
without Foundation, built upon no Pheno-
mena, and known only by Name: There-
fore they faid that every Part had its par-
ticular Ferment and Secretion. But the Na-
ture of no one of thofe Ferments is better
known to thele great Improvers of Phyfick,
than the particular Nature of the Tempe-
ratures were to the Antients. Neither is any
Property of the Ferment of any particular
Part better known to thefe Adepts, than the
Nature of occult Qualities to a Peripate-
tician. Whence it is too plain, that this
Contrivance has introduc’d no new Thing in
Phyfick, except Words, as I juft now faid in
my Diflertation, Concerning the Circulation of
the Blood thro’ the finalleft Veffels, when 1
{poke of the Glands.

6. Let us proceed to other Matters. We
have faid, that it is obferv’d that Fevers
oo off by increafing the Secretion thro’ the
oliin, formetimes by increafing the Secretion

through the Renal Glands, or by caufing a
Diay-
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Diarrlhiea thro’ the Glands of the Liver of
the Pancreas, or the Inteftines. We need
not {peak of other Kinds of Crifes, unlefs
any one will add to the reft the Jaundice,
which fometimes comes upon a Patient as the
Fever goes oft.

Then we obferve, that there are no fe-
creting Veflels, and no Glands 1n our Bodies
{ferving for Secretion, which cannot be in-
creas’d to fuch a Bulk as to be able to re-
ceive and feparate every Humour, even that
which is naturally apt to be fecreted in other
Glands. For we have obferv’d, that in the
Jaundice the grofs Liquor, which is natu-
rally fecreted in the Glands of the Liver, 1s
then fecreted in the cuticular ones, and that
the too great Influx of Saliva thro’ its Glands
~ is ftopp’d, by caufing the Pacient to {weat,
and drawing off the falival Liquor by the cu-
ticular Glands, we fee that a Diarrhea is
fopp’d by turning the Humour into the Paf-
fages of Tranfpiration open’d by Sudorifics,
and that a Spitting cures a Loofenefs, and
that a Loofenefs being again excited, the
Spitting will ceafe, which alfo, as well as
other Secretions, is taken off’ by an abundant
Flux of Urine. ‘

7. Tt is obferv’d in Fevers, efpecially, how
often any Liquor may go thro’ any Paflage
dilated by Art or Nature, tho’ there is no kind
of Fever but what goes off for the molt Part
by the Glands, or rather by Sweat thro’ the

gL O 4 Pores,
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Pores, fooner than any other Secretion:
Theretore there is no Kind of febrifick Mat-
ter, but what can be brought out thro’ the
Glands defign’d for Tranfpiration. For tho’
part of the Blood, (whether upon Account of
the Fault of fome Secretion, and an Hin-
drance of the Motion of the Humours, or
the 1ll Quality of the Fluid introduc’d thro?
the chyliferous Veflels,) or any Humour may
be forc’d or chang’d into any Nature, yét
that 1s not the Thing wanted; but we wou’d
only know in what Condition of Corruption
it 1s chang’d or perverted, when it caufes
Fevers.

For the Solution of which Problem, Expe-
riments muft be made ufe of, which thew
that it is a Property of the febrific Matter,
to be able to go off thro’any Veflels, which
ulually happens. But this Thing will be
more manifeit from what follows, where we
muft confider, in what Proportion the na-
tural Secretions are, and what Reafonings
may be deduc’d from the Knowledge of it to
ferve our prefent Purpofe.

8. Namely, from the 59#5 Aphorifm of
the firft Section of Seuélorius, the Excretions
made 1n a given Time have commonly this
Proportion, that if the

Excretion by Stool be as 4,
That by Urine isas 16, and
That thro’ the Pores of the Skin 35 40,
or more. ' ' ' |
It
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It is plain by this, that Perfpiration is a
Secretion which is double the Sum of the
other Secretions, (we take here the mean
Quantity of the Perfpiration,) and twelve
Times as great as the Excretion by Stool.
Here we muft obferve, that the Excretion
thro’ the Mouth made by Refpiration (which,
as Sanctorius in his th Aphorifin, Seét. 1.
fays, does amount to about half a Pound a
Day) muit be afcrib’d to Perfpiration; for
the Velicles of the Lungs are no lefs expos’d
to the Air than the whole Skin: Neither
can the Tranfpiration, breaking out of the
Vellels and Veficles of the Lungs, be natu-
rally hinder’d, any more than that which is
made at the Skin thro’ the Veflels that end
there. For the Perfpiration is made thro’
the Pores of the Veflels that are expos’d to
the Air. 'There are therefore {fudoriferous
Veflels like lengthen’d Canals (tho’ we {hall
make ufe of that Term with the Vulgar) in
the Skin, more than in the Lungs, in which
there are no fudoriferous Canals. If there-
fore, to return to my Purpofe, that Excre-
tion thro’ the Mouth be added to the Perfpi-
ration, the cuticular Excretion will be the
Triple of the Sum of the others, and four-
teen Times more than the Excretion by Stool.
Wherefore the Perfpiration will be at leaft
ten Times as much as the laft-mention’d Se-
cretion in our Country. For the Perfpi-
yation arifing from the Lungs is equal to the
' . | Excefs
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Excefs which one may aferibe to the Perfpi-
ration at Padua more than in England.

9. Becaufe Fevers (and feveral other Di-
{ftempers) arife as well from the Suppreffion
of the cuticular Secretion, as from any other
Suppreflion, and that thar Suppreffion is
double, or even triple of any other; there-
fore the Suppreffion of Half ora third Part
of the peripirable Serum, will generate a
Fever equal to that, which wou’d be occa-
{ion’d by the Suppreffion of all the other Se-
cretions rogether.  And becaufe the curicular
Sccretion is at leaft ten Times greater than
that by Stool, therefore the Diminution of
the tenth Part of the perfpirable Serum will
raife a Fever equal to that which the Sup-
preflion of the Stool wou’d occafion. For
the fame Reafons, the Help of half or a
third Part of the Perfpiration will be of as
great Service in expelling a Fever, as the
Help of all the other Secretions together ;
and the Help of a tenth Part of the Perlpira-
tion will be of as great Service as the whole
Hxcretion by Stool, and the whole Perfpira-
tion will do ten Times the Service as ten
Times the Excretion by Stool.

ro. It 1s evident, that fince the Matter of
any Secretion may be carried off by increafing
any other Secretion, and any Secretion
may be increas’d in any Proportion by a
proper Medicine; and laftly, fince Secre-
tions may be fo increas’d, as to have the

fame
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fame Proportion as they naturally have, there-
fore a greater Quantity of morbific Matter
may, ina given Time, be drawn by a cuti-
cular Secretion, than by any other, in Pro-
portion of the Quantity of the cuticular Se-
cretion which naturally happens to the Quan-
tity or Weight of any other natural Secre-
tion. Wherefore a Diftemper will {fooner be
carried off by making an Evacuation thro’
the Pores of the Skin, than by any other Se-
cretion, and that in the Proportion mention’d,
efpecially where the Pores of the Skin are
very much open, after the Manner declar’d
at the End of the fecond Setion, which will

be repeated in the 1275
From this it follows, that a Diftemper
can’t be {0 eafily remov’d by increafing the
Secretion by Stool, as it can by increaling
the cuticular Secretion, unlefs the Increafe
of the former be to the Increafe of the latter
in an inverfe Ratio of the Seccretions, or as
the Quantity or Moles of the latter is to the
Quantity of the former in a found Body.
W herefore the Secretion by Stool muit be an
Hundred Times greater than the natural, that
there may be as great an Evacuation made
in the Space of one Day, as is made by a
Perfpiration ten ‘Times greater than the na-
tural in the fame Time; or clfe he muft
have a hundred Stools, who in a State of
Health us’d to have but one; and two hun-
dred or three hundred, if he us’d to have
~ two
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two or three. But he that in one Day, in a
State of Health, us’d to have ten Stools, muft
when fick (if he wou’d be cur’d by Stool)
havea thoufand Stools a Day.

11. ‘Then it follows from the Premifles,
that if you have any Fever under Hand, (the
fame holds in any Diftemper arifing within
an Animal,) that it is ten Times more pro-
bable ro cure it by Sweat, than by Stool. ~For
fince the tenth Part of the Perfpiration, or a
Perfpiration ¢liro’ the tenth Part of the Skin,
is equal to, and as eafily caus’d, as the Secre-
tion by Stool ; therefore the Probability of
the Cure to be effefted by Perfpiration, is ten
Times greater than the Probability of the
Cure by Stool. For it appears that there is
but one Chance for this laft, and ten Chan-
ces againlt it, that is, as many as there are
Quantcities of Perfpiration equal to it. And
therefore the Expeltation of Stoolis as 1 to
11, and the Expettation of Perfpiration as
10to 1. (See the famous Hugens's Book of
Reafonmgs on the Play of the Dice.) ~There-
fore the Expettation of Perfpiration is ten
"Times greater than that of purging by Stool ;
or the Value of the firlt Expettation is ten
Times the Value of the laft. Now itis the
Part of a prudent Phyfician to make ufe of
the moft probable Means of Cure.

I faid that Fevers are for the moft part
driven away by Sweat, or by increafing
‘the Perfpiration o as to make it fenfible.

- Sanéto-
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Sanctorius, in his 9th Aphorifin, Seét. 1, 2.
fays, that any cold Weather that happens in
Summer hinders about a third Part of the
Perfpiration, and that unlefs it becomes fen-
fible, it generates Corruption, or Sicknefs.
Thus farhe fays. But by Sweat or increas’d
Perfpiration, I mean that that happens when
the Humours are concotted.

12. We have hitherto {poken of fuch Se-
cretions which are increas’d by a Medicine
taken inwardly, and pafling thro’ the Ways
where the Blood circulates. Wherefore
what has been faid of Secretion by Stool, has
a Regard to that which is perform’d in the
Glands of the Liver, of the Pancreas, and
of the Inteftines, the Increafe of which Se-
cretion is made by Medicines properly pur-
gative, or atting upon the Animal beyond
the firlt Ways.

For as to the Excretion which 1s made by
Help of lenitive purging Medicines, or freeing
the firt Ways from the Foulnefs fticking in
’em, they need not beany more referr’d to Pur-
gation, or the Increafe of Secrction by Stool,
than the wathing of the outward Skin ought
to be. .For thefe Lenitives only promote
the Perfpiration of the Inteftines like that of
the Skin, and to beafcrib’d to it; for when
the Pores of the Inteltines are open, a greater
Quantity of Perfpiration breaks cur, than
from an equal Quantity of the outward Sur-
face of the Body. And thefe Pores are me{d

: ! | )%
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by Medicines wafhing off the Filth, and
chiefly by proper Emeticks.

No wonder therefore, if when the firfk
Ways are foul’d and daub’d over with too
much Filth, by making ufe of a {oftening
Medicine which juft wathes, there appear
fometimes manifeft Tokens of Concoétion,
and a neceflary Quantity of Sweat breaks
forth, the Intcftines promoting it, when by
an abfterging Medicine they are eas’d of the
Burden of the Filth.

We mult here obferve, that the Propor-
tion of Secretion given by Sanétorius obtains
in healthful Bodies, in which this excellent
Phyfician has examin’d all that is voided by
Stool, made up of what has pafs’d the Lac-
teals, and what not. But we chiefly fpeak of
the Excrements fent down from the Mafs of
the Blood thro’ the hepatical and pancreatick
Ducts, and alio by the Paffages of the in-
teftinal Glands. For in Bodies that are
healthful, and take no Phyfick, this Excretion
thro” the Dults, which draw their Liquor
from the Mafs of the Blood, is very fmall in
Quantity, and fcarce perceivable in thofe that
go to Stool but {feldom. Wherefore the Raz-
t20 of the cuticular to the ventral Secretion,
will be much greater than the Ratio of 10 to
1, or even greater than the Rat# of 100 to
1. What may be deduc’d from hence, is ob-
VIQUs to any one.

13 Lot
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13. Let there be two elaftick Canals ha-
ving fimilar Orifices of unequal Diameters ;
let them receive at every Pulfe Quantities
~of fimilar Liquors proportional to the Ori-
fices; and from the Knowledge of the Ele-
ments of Mathematicks it will follow,

Firft, That if the Number of Puifes in the
lefler Canal be greater than the Number of
Pulfes 1n the great one, in an inverfe Ratio
of the Orifices, the Quantities of the Liquid
which flow in a given Time thro’ the unequal
Canals, will be equal; but the Velocity of
the Liquid flowing thro’ the leffer will be
greater than the Velocity of that flowing
- thro’ the biggeft, ina Razio of the Pulfcs.

Secondly, 1t the Number of Strokes or Pulfes
in the greater Canals, be greater (that is, if
the Turns in which the great Canal receives
its Liquor, come quicker in the fame Time,
or are more in Number than thofe in which
the fmall Canal reccives its Liquor) the Quan-
tity of the Liquor flowing thro’ it ina given
Time, will be greater than that flowing thro’

the other ina Ratz0 compounded of the Re-
40 of the Number of the Pulfcs of the oreater,
to the Number of the Pulfes of the lefler, and
of the Ratz of the Orinice of the greater, to
the Orifice of the lefler ; but the Velocity of
the Liquor flowing thro’the great Canal, will
be to the Velocity of the Liquor lowing thro®
the fmall one in the given Rafzo of the

Pulfes.
From
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~ From whence it follows, that where the
Pulfe 1s more quick than naturally, that is,
where the Number of Strokes or Pulfes is
greater in the Razzo firlt given, (as it happens
in Fevers,) the Velocity of the Liquid going
thro’ the Arteries is greater than the natural,
tho’ the Pulfe is lefs than the natural, that
is, the Canal is lefs, and not {fo much di-
lated. Then if the Number of the Pulfes in
the great Canal be greater, that is, if the
Pulfe be both quicker and greater than the
natural, the Quantity of the Blood going
thro’ in a given Time, that is, in the com-
pound Rafz0 mention’d in the fecond Place,
(this is often the Cafe in Fevers,) and the
Velocity of the Blood will be in the Ratz0 of
the Pulfes, or as the Quicknefs of the Pulfe.
Let thofe whofe Bufinefs it 1s, {ee how thefe
Phenomena of the Pulles may be explain’d
by a Circulation of the Blood {lower than
the natural, afcrib’d to Fevers by feveral
Pretenders to Phyfick.

This is what I thought fit to fay of the
Cure of Fevers by Evacuation. But take
this Caution along with you, vzz. that it is
abfurd at any Time to fay that Fevers are
cur’d without any previous Evacuation- For
we did not intend to {peak of that Kind of
Phyfick, but only to fhew the Ignorance of
thofe who have lately wrote, that Fevers
were fooner cur’d by a purging Medicine,
than one that promotes Perfpiration.

14. SInce
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14. Since I have {0 often fpoken of Perfpi-
ration, I beg Leave here to explain and de-
monlitrate Bellinz’s Theorem ; of which, tho’
it is a very fine one, no Body that I know
of hasgiven a Demonftration. This is the

Theorem.

T e whole Quantity of Per[piration coming
out of a Villus, or bollow Fibre, or
[fnall Canal, whofée Weight is one Scru-
ple, is the thoufand two bundredth Part
of a Scruple.

This I will fhew from the following
Method.

Sanctorius has affirm’d, that what is per-
{fpir’d in the Space of 24 Hours, weighs 50
Ounces, which Ounces amount to 1200 Scru-
ples, that is, 50 4+ 24 D. Therefore in the
Space of one Hour we peripire 50 Scruples,
and every Minute of an Hour %‘1—3 or the
Quantity of § Weights, 6 of which make
one Scruple. And as the mean Weight of a
Man’s Body is 160 Pounds, which areat leaft
equal to 60ooco Scruples, or 50 x 12003,
every Hour, from the whole Body will per-
fpire a Quantity not lefs than the thoufand
two hundredth Part of the whole. And
therefore every Part will in the {fame Time
emit the two hundred thoufandth Part of 1t
felf, or in the Space of every Hour each

; - Scruple
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Scruple will emit by Perfpiration ;. of a
Scruple.

Now in a Man, the Sum of whofe Vz//:,
thro’ which Perlpiration is perform’d, is the
fixtieth Part of the Body, or of about 3
Pounds, the faid Sum will be of at leaft
- 1000 2. Now thro’ this 10009 of F7//: muft
be {weated out every Hour 502 of per{pir’d
Matter, or thro’ 1 2 every Hour will pafs out
e 301‘ 1_2 Wherefore in the Space of one
1GC0O 20
Minute, or &% of an Hour, will perfpire (out
of 1D) — 9_ o

60 x20 1200
found by that eminent Man Lawrence Bel~
binz.

15. And becaufe the Weight of the Per-
{piration, cateris paribus, anfwers to the
Weight of the perfpiring Body, therefore in
a Body weighing 120 Pounds, or 435000
Scruples, the Perfpiration of 24 Hours will
be equal to gco Scruples, and the Perfpira-
tion of every Hour to 37 3 Scruples. There-
fore every Hour the Perfpiration of the whole
Body (and therefore of every Part and Scru-
ple of it) will be the thoufand two hun-
dredth Part of it, becaufe 450002 are equal

of a Scruple, as was

1
to 1100}:372— :

Laftly, in {uch a Body, whofe outer Skin
or Cutiwcula, together with the Skin of the
Womb, Lungs, and Inteftines, made about

two
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two Pounds, the Sum of the 777/ thro’ which
‘the Perfpiration pafles at laft, is not lefs
than 750 Scruples, or the 6o0zh Part of the

Body : For the Body was of 120 Pounds, or
of 45000 Scruples. Now thro’ 750 Scruples

15
every Hour 37 = were t0 pafs out, or thro’

29 4 D : 1D
X Scrupie?m , Which are equal il

becaufe 2c X 37 £ are equal to 730. There-
fore every Moment, or every 6ozh Part of an
Hour, there went out (thro’a »#//us or {mall

Canal of one Scruple) of a Scruple, or

60 X 20
the thoufand two hundredth Part of a Scru-
ple. Which was to be (bewn.
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OF

ACIDS and ALKALIES

ILN THE

Cure of DistEMPERS.

OST of the Writers of the laft
#al Age, who have treated of Phyfic,

5 T-_-,_;-_";___*‘ or at leaft fuch of them as are
b= A Ve
oA

A0 now efteem’d, have affirm’d that
moft Diftempers did arife from an acid Body
flowing in our Blood. Some others of late
have affirm’d, that all Diftempers are occa-
fion’d by too great an Influx of an alka-
lic Bedy, or too great Pleaty of Humours.
Ignorance and Lazinefs, befides an eager
Defire of Gain and Fame, produc’d thefe
Sells; for it was caly to inculcate the com-
mon Notions of Acids and Alkalies, and
with
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with thofe two hard and founding Words to
gain the Applaufe of the common People.
Let us then examine the Matter in a few
Words. '

2. They that deduce all Diftempers from
an Acid or Alkali, ought to give fome certain
Meaning, to thofe Words: For if you fay that
an Acid is fuch a Body as takes away a Dif-
temper, when (as is fuppofed) it has im-
bibed an Alkalic Salt, you both deceive your
felf, and occafion a Difpute about a Word,
and fhew that you don’t underftand whatan
Acid or an Alkali is. One might as well
fay, that all Diftempers and their Cures
arife from a Terreftrial and a Celeftial Mat-
ter, calling that Terreftrial which is cor-
retted by the Celeftial, and Celeftial that
which is moderated by the Terreftrial. But
it is evident, that unlefs a certain Meaning
be fixed to thefe Words, the Difpute among
Phyficians about Acids and Alkalies becomes
as ufelefs as a Difpute abouta Terreftrial and
a Celeftial Matter: For fince thefe Words
have no certain Signification, and there may
be infinite Kindsof the Terreftrial and Ce-
leftial Matter, diftering in Subtilty of Parts,
Purity, and Simplicity of Miﬁiron; as there
are infinite Kinds of Acids, differing in Vo-
latility, Fixity, and Purity, and one Acid is
deftroyed by another. Hence it follows,
that if a Diltemper be fuppofed to be occa-
fioned by fome Acid, we don’t from that
' Py Chiyi-
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Chymical Theory refolve what Medica-
ment to ufe, any more than if the Difeafe:
did not, or ought not to be fuppofed to owe
its Origin to an Acid. Neither can one
from fuch a Theory know what Sort of Al-
kali to apply, not knowing what Sort of
Acid caufed the Diftemper; neither alfo can
it be known, whether an Alkali muft be
taken rather than an Acid, and be oppofed
to the Diftemper ; and if an Acid muft be
ufed, what Kind of Acid it muft be. Nay,
icis a Mercy if a Phyfician with this Theo-
ry, does not in the {fame dreaming Way de-
fine the Kind of the Acid, fit indeed accord-
ing to his Theory, but in it {elf pernicious.
Let the Patients think themfelves well ufed,
when they fall into the Hands of a Phyfician,
who attributes nothing to his Theory, but
all to Pra&ice. |

3. What remains therefore, 1s, that we
only learn by Ufe and Experience, what
Remedy 1s proper for a given Diftemper;
for finding of which Remedy this Theory is
of no Ufe, as being built but on few Obferva-
tions, and thofe perplexed; it can therefore
impofe upon no one but an uncautious, nor
pleafe any buta lazy Perfon, whois not ufed
to the Labour of the Mind. And what I
fay of this Theory, I have before faid of any
other Theory not built upon a fufficient
Number of Obfervations, nor after an Aftro-

nomical Manner, that is, concerning all
| fuch
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{uch Hypothefis, which for Want of a com-
petent Number of Obfervations (and thofe
faithful ones) have not carried the Thing fo
far, as to bring it to be treated of Geometri-
cally. Thave given an Example of itin the
Diftempers of the Eyes, ( fée Seé?. 14, 15,
16, 17.) which God willing, I will illuf-
trate in the Edition of the Problem of Cz/<
fius Felix, who was commounly called by
the Name of Iatrofophiff. Bellini gave an
Example of it concerning letting Blood.

4. But to come to the Matter : It is ob-
ferved, that there is no Sort of Evacuation,
but what may be perform’d in the fame
Man, the fame Way affelted, as well by Al-
kalies as by Acids: For Sweatis occafioned by
Acid Salt of Amber, and that Acid volatile
Salt which the Freunch draw of from Silver
and Tin. See the Memowrs of the Royal
Academy at Paris for the Tear 1692. The
Bonesof Fifhes, of all Animals, any Blood,
efpecially that of a Goat, Salt of Hart{horn,
and feveral other Alkalies, do likewile pro-
voke Sweat. The fame Thingsare alio Diu-
retic. But Spitting. may be provoked by
Quickfilver, that has no Acid in it, and by
corrofive Mercury made by an Acid, or the
fame Corrofive precipitated by an Alkali:
It may alfo be occafioned by the Force of
Cold fhutting the Pores which ferve for
Perfpiration, or by a Stone ftopping the
Urinary. Paflages. Wherefore all Maladies

' P4 which
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which owe their Origin to Evacuations ei-
ther ftopp’d or too much increafed, are nei-
ther occalioned or to be cured by an Acid or
Alkalic Body alone.

5- Blood-letting, which carries off feveral
Diftempers, and occafions fome, does chiefly
fhew that Difeafes owe their Rife and Cure
to other Things than Acids or Alkalies. This
alfo appears from the monthly Courfes of
Women, the Want of which occafions {eve-
ral Diftempers, commonly afcribed to the
vitiated Quality or Crafis of the Blood, whe-
ther arifing from an Acid or Alkali, as Pains
in the Head, Ulcers of all Kinds, Inflamma-
tions, Convulfions, Fevers, &c. which all
ave carried oft by the Return of the Menfes.
Nay there is fcarce any Kind of Difeafe, but
what may and does arife from the Encreafe
or Diminution of the Menfes, and may be
carried oft by their being reftored to a Re-
gularity. Here alfo we muft obferve, that
i the Abundance of an Acid orof an Alkali
caufes all' Diftempers, Blood-letting or the
Monthly Flux 1sof no Ufe: For fince fuch a
Body mult be equally fpread all over the
Blood, it will go out of the Animal Body in

roportion to the Blood emitted, or be retained
in Proportion to the Blood retained, and ftill
continues to be a Caufe of a vicious Blood.
1 have always laughed at thofe Men, which
preferring an  Hypothefis to Experience,
made vfe of that Argument againft Blood-

- ' letting,
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letting, when they ought to have made ufe
of it againft the Suppolition, that Acids and
Alkalies were the Caufes and Cures of all
Difeafes ; they might alfo have made ufe of

it againft the regular flowing of the Menfes.

This was the Argument of ignorant Chy-
mifts, who did not know that Blood-letting
did commonly let ont the Morbific Matter,
which is for the moft Part vilcid, and not
prejudicialas it isan Acid or an Alkali; and
the Blood by that Means becomes fitter for
Circulation and the Nutrition of the Animal ;
and that it carvies oft feveral Obftruétions,
efpecially Inflammatory ones, as Bellin: has
demonftrated in his 77eatifé of Blood-letting.
But if the Diftemper was occafion’d by any

. Salts freely wandering about the Veflels,

- Blood-letting or the Monthly Courfes would

be in vain.

6. Jefuit’s Bark fhews, that the Cure of
Fevers is owing neither toan Acid nor to an
Alkali; for whether you call the Bark Acid

or Alkali, you will fee {feveral Things, which

like it produce Acid and Alkalic Liquors,
and Acid or Alkalic Salts, which yet do
not carry off Fevers like this Cortex. TFor if
you afcribe the Cure only to the Acid or Al-
kalic Powers, you muft afcribe the Power
of effeting that Cure to every other Bark,
which has fuch Acid or Alkalic Powers.
And if you fay that there are feveral Kinds
f Acids, and alfo of Alkalies, and thai{ one
| ind
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Kind of Acids gives a Tin&ure to one Kind
of Alkalies fooner than others, fuch an Affer- -
tion will fignify nothing.  For firft, all thofe
Things would expel Fevers, fome indeed
fooner than others, there being different In-
tervals of Time, which does not happen ;
then you don’t afcribe the Cure to any Acid
or Alkalic Body, but to a Body which is
proved by Experiments to have feveral other
Corpufcles befides the Acid and the Alkalic
ones: And itis to thofe Powers or Corpufcles
that the Cure of Fevers is owing. For if
the Forces were of the fame Kind, and only
different in Degree, that is in Quantity ;
any Acid or Alkalic Bodies would do the
fame as the Cortex Leruvianus, if g greater
or a lefs Quantity (according as Ufe fhewed)
was given. For we know that it is not any
Quanticy of the Bark which expels a Fever.
I believe the Experiment to be true, that an
Intufion of the Bark (commonly call’d Quina
Quina) in Water, tinges with Red the Juice
of Helwopotrium mix’d with Water, as well as
Acids do. Buta Decoftionof Saffafras Wood
gives a redder Tin&ture to the Juice of the
Helwpotrinm mix’d with Water, for which
Realon the Bark of Szffafras ought to be more
Acid than the Jefuit’s Bark: But yet Jefuit’s
Bark cures intermitting Fevers much bet-
ter. Laftly, I caufed fome Chymical Ex-
periments t0 be made upon Jefuit’s Bark:
From two Pounds of it was drawn an Acid

Spirit,
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Spirit, which tinged witha red Colour five
Ounces and a half ol Solution of Helwotropium
or Turnfole; thelame Sort of Spirit wasdrawn
off from feveral other Barks, not one of which
could cure intermitting Fevers. Befides,
this very Acid Spirit draws irom  Jefuit’s
Bark does no good in intermitting Fevers,
wherefore it is plain that in this Calean Acid
does no Service, neither can any Benefit be
hoped from any Degree or Difference of Acids.
Moreover, if you fay that one Acid or one
Alkali differs from another, and that there
are in the Things themf{elves fome hidden
Properties of thofe Salts, then you fly off
again from the boafted Powers of Acids and
Alkalies, and fall back fhamefully to occule
Qualities, and fuch Trifles.

7. Tho’ T have hereargu’d concerning the
Virtue of an Acid in the Cure of Fevers, yet
it is not improper to-take notice, that a De-
coction of Chamomile Flowers in Water tin-
ges Syrup of Violets with Green, Solution
of Turnfole in Water with Red, and Solution
of Salt of Saturn with White. Here we
have a Marine, an Acid, and an Alkalic
Salt; yet thefe Flowers carry off an inter-
mitting Fever with the fame Succefs as the
Bark, tho’ of a quite different Virtue with
Refpect to the Acid Salt. But before Ipro-
ceed to other Things, I cannot but take No-
rice of thofc Men, who ufed to object to me,

when I gave my Leltures at Leyden, thla_t
tile
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the Powder of the Bark muft of neceflity
{tick in the Stomach, not being able to mix
with the Blood upoa Account of its Gravity,
though at the fame Time we know that it
lwims in Water, Oil, Spirit of Hartfthorn,
and rectified Spirit of Wine, to fhew what
Detriment is brought to the Art of Phyfic by
the ignorant Indufiry of fome Men. |

8. Now for a Word or two to thofe that

deduce all Diftempers from an Acid, and
pretend to curethem with all Eafe imaginable
withan Alkali. ‘The Honourable Mr. Boyle
has long fince thewn, that there is no Acid
in the Human Body ; and yet how many
cry, that the Ulcers in the Lungs arife from
an Acid, and refer that fharp Spittle, which
Hippocrates takes Notice of to a corroding
Acid? But, as I have often obferv’d, there
is nothing Acid in that Spittle, but a great
Quantity of Salt, or of a fait Body, like
Hartfhorn; for this Spittle does not change
Infufion of Turnfole into a red Colour; but
it turns Syrup of Violets into green, and
makes the limpid Solution of corrofive Sub-
limate become white. Of the fame Nature
is the Water drawn from the Belly of living
Patients {ick of a Dropfy, as 1 have often
experienced ; and therefore they are quite
miftaken, who have long affirmed without
Contradition, that a Dropfical 4festes is
occafioned by an Acid gnawing the Lym-
phatic Veflels.
: 9. But
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9. But leaft our Alkalic Phyficians fhould
eriumph, by faying, that evep according to
my Obfervations all Diftempers may be car-
‘ried oft by Acids, I would have them ob-
ferve that in many Fevers, Pains, Deliriums,
old and inveterate Ulcers, and efpecially of
the Bladder, Penis and DVterus, the Bodies
of Cantharides have proved very fuccefsful,
both apply’d outwardly to the Skin, andal-
fo taken inwardly into the Stomach. But
eight Ounces of Cantharides, by the Help of
Chymiftry, have afforded me 13 Drachms
and a half of Spirit more Alkalic than Spirit
of Hartthorn, 12 Drachms of Salt more Al-
kalic than Salt of Hartfhorn, eight Drachms
and a half of black fetid Oil, and three Ounces
of Caput Mortuum {melling like Hartfhorn ;
‘which being applied to the Skin of thofe that
imagine no Remedies but Acids to have an
Virtue, would cure them of that Madneg.
Bue if, when the Madnefs is over, the Spaf-
modic Motions, and Grief, and Defpair of
Succefs, thould affliét them, they muft make
ufe of the Roots of Calmunar Zedoary, and
the wild Valerian, whofe Decoftion with
Water tinges Syrup of Violets with Green,
‘and Turnfole with Red, and which may alfo
ferve for a Remedy to thofe who attribute
all to Alkalies. The Patrons of either Se&t
will becured by the Ipeca-coanna, or Virginia
Snake-Weed, if they have a Dyfentery, or
want an Alexipharmacon : Becaufe a De-
' : - coction
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coltion of thefe Roots in Water tinge Turn=
fole with Red, and Syrup of Violets with
Green. But I am at a Lofs to think how
thefe Gentlemen will go about to cure them-
felves ; for it is pleafant and ufeful to be-
come a Philofopher and a Phylfician in two
Words. But a Philofopher and Phyfician of
this {ort, in order to dilprove my Opinion,
will in vain have Recourle to white or black
Hellebore, both which Roots tinge Turnfole
with Red, and Syrup of Violets with Green;
and therefore can neither be a pure Acid,
or a pure Alkali.

10. Now I’ll give you an eafy Demon-
{tration of two Theorems deduced from the
Honourable Robert Boyle’s Difcoveries. The
firft is this :

There are no Fermentations of the Blood
in the Human Body, fince Mr. Boyle has
fhewn that there is no Acid init.

Then the Plants that we eat, how full
foever of Acid they are, yet they are foon
chang’d into Alkalies by the Acion of the
Stomach, and of the Lungsand Heart, which
caufe the Circulation of our Fluid ; there-
fore Acids are {fo far from cauling or curing
Diftempers, and of deftroying the Alkalic
Salts of the Blood, that Acids receiv’d into
the Blood do rather beget an Alkalic Hu-
mour. No Body doubts but that there is
Marine Salt inthe Blood, or a {mall Quan-
tity of Salt like Sea-Salt, and that the ﬁ{id

r
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Mr. Boyle fhews evidently : But Raymond
Vienflens has of late pretended to find an
Acid in the Blood, having (as he fays) endea-
vour'd to go farther than Mr. Boyle. 'This
Raymond from fifty Pounds of Blood drew off
half an Ounce of Acid Spirit, after he had
mix’d in about an Ounce of Salt coming
from calcin’d Blood, with three Qunces of
Bole or Earth, by Help of a reverberatory
Fire. Thele are his Words: Now the mean
Quantity of Blood flowing 1 an Human
Body f{carce exceeds twenty Pounds, and
therefore if what Raymond fays be true, the
Quantity of that Acid Liquor, which could
be drawn from the whole Mafs of my Blood,
would not exceed an hundred Grains, in
which Liquor there muft bea great Deal of
Water: Therefore that Salt may be look’d
~upon as nothing. But Raymond does not
obferve, that that Acid Spirit comes from the
Bole; for three Ounces of Bole in Glafs Vef-
fels have eafily been made to yield about a
Drachm and a half of Acid Spirit. I take
every Day five Scruples of Sea-Salt at Din-
ner: Raymond unknowingly drew a Spirit
from a Salt like this, or the Spirit or Acid
Phlegm of the Bole. From thefe Things there-
fore its plain, that Sea-Salt quickly changes
all Acids Salts into Salts like the Salt of Harts-
horn by the Force of the Circulation of the
Humour flowing in the Body of* the Animal;
and that Raymond Vieuffens’s great B{)le of

' - rin-
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Principles is ridiculous almoft from the Be-
ginning to the End.

But to return te the Matter, I have found
by Experiments, that the greateft Part of
the Remedies of the fierceft Diftempers have
nothing in them of Acid or Alkali, or of a
Body made up of both: And therefore that
thole who afcribe the Caufe or Cure of all
Diftempers to Acids or Alkalies, are alto-
gether in the Wrong.

SOME
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OBSERVATIONS
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WoMENs Monthly Courfes:

] I young Animals excreted as
il much as they take in, they would
not grow ; theretore in an health-
ful and growing Animal a great-
er Quantity of Blood is daily accumula-
ted than has been or will be loft. The
Quantity of this accumulated Blood is known
from the Encreafe of the Bulk and Weight
of the growing Animal. Hence itis plain,
that in an Animal that has done growing,
there is a greater Quantity of Blood accu-
mulated than that which before was loft.

2. For whilt Animals grow, the Sto-
mach, or the Heart, is increas’d in fuch
Manner, as to be in a Ratio of their Bulk,
if we compare the Stomach and Heart with
the other Mulfcles and Membranes: But the

Q Forces

-
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Forces of the Stomach and Heart are in-
crealed 1n Proportion to their Bulk ; therefore
the Increafe of Forces 1s proportional to the
Increafe of Bulk. This is plain in the Heart,
and in the other Mulcles, and therefore in
the Stomach, if i1t has only the Force of a
Mufcle ; for from a greater Stomach ,
which has a greater Number of Glands, and
abounds more with warm £ffluvia, will pro-
ceed a greater Quantity of Ferment; and a
greater Quantity of Heat will arife, either
out of the Stomach, or the ¥ifcera next to
it, which are increas’d together with it;
and for that Reafon a greater Quantity of
all forts of Ejffluvia, which, as fome will
have it, the Stomach throws out, to change
the Food into Chyle.

1. Becaufe in a growing Animal the Ven-
tricles of the Heart did receive and throw out
a greater Quantity of Blood than what was
equal to the Quantity loft, that is, great-
er than the Nutrition and Reparation of the
Body only would require; therefore it is
plain, that when the Body ceafes to increafe,
there is alfo a greater Quantity of Blood ge-
nerated in a found Animal, than what is
fufficient for the Nourifhment or Repairing
of the Lofles of the Body : Since the Stomach
and the Heart are increas’d in Proportion to
the fimilar /2/¢era, and the Forces of {imilar
Vifeera are increafed in Proportion to their
Bulk. Therefore the Queftion is, in what

Pro-
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Proportion the Blood is accumulated above
that Quantity which is neceffary for Nutri-
tion, and to repair the Lofles of the Blood
loft, in Animals that have done growing,
and have not their Magnitude any way
increas’d.

4. Let us examine the Effect of this Thing
in fome Animals. We obferve, that in Wo-
men that have almoft done growing, an
Hemorragy is every Month excreted through
the Veflels of the Womb, and they have a
Flux of Blood out of their Body, during a Pe-
riod known to every Body. If the Quantity
of Blood expell’d at that Time be divided by
the Number of Days and Hours between two
Courfes of Blood, -you will have the Quan-
tity of Blood which is daily and hourly ad-
ded over and above what 1s loft ; and you
will alfo find how much Blood muft be accu-
mulated, that it may be able to make its Way
every Month thro’ the Veflels of the Womb.

s. Itis evident, thatin Animals that walk
ere®t, the Momentum of the Blood is lefs
thro’ the afcending than thro’ the defcending
Aorta;, and theretore that in the faid erett
Animals, the Blood is carried with a greater
Momentum or Force through the delcending
Trunk of the Aorte, than thro’ the alcend-
ing Trunk of it in prone Animals. Then it
is plain, that the Blood flows in greater
Quantity through the defcending Avrte 1n

thofe ere& Animals, in which the defcending

Q 2 Aorta
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Aorta has a greater Number of, or lefs refift-
ing Ramifications, than in thofe that have
fewer, or more refifting ones.

6. Now Women (who are upright Ani-
mals) have more and larger Ramifications
from the defcending Aorza than Men, name-
ly, the Arteries of the Womb, (I call defcen-
ding Aorfa any Ramification of it) then in
Women the defcending Branches are of lefs
Refiftance than they are in Men. For thofe
that are in the Womb having no Support,
are for the moft part expos’d to the free and
unrefifting Air. And therefore in Females,
(I fpeak of ere&t Animals,) fooner than in
Males, this Monthly Flux of Blood is fre-
quent, and muft pafs thro’ the Womb.

Hence it will be plain, that prone Ani-
mals have not that periodical Flux of the
Womb, nor ere¢t Males, unlefs upon Ac-
count of fome particular Caufe. For we
don’t lay down, as a Caule of the Menfes,
fuch a Plethoraas 1s capable of breaking any
Vellels,e. For Obfervations fhew that only
Veflels of that Nature ferve for that Flux.

Laftly, We {hall not hereafter wonder that
fome Difference is obferved between thofe
Altions which depend upon the Brains of
Males and Females, fince from what has
been faid it is plain, thata greater Quantity
of Animal Spirits are fecreted in a given
‘T'ime in the Males than in the Females; and
il we fpeak of any other Flux, we fhall find

fomething
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fomethinbg for our Purpofe in the 6 sth and
66th Aphorifin of Sanctorius, Sect. x. where
he has thefe Words; The Bodies of Men in
Health, who ufe very moderate F 00d, are
every Month heavier than ordinary, viz.
about one or two Pounds ; and abour the End
of the Month they return to the ufial Weight,
like thofe of Women ; but the Crifis is made
by the Urine’s being more plentiful or more
mnuddy.

From the following Aphorifim, Befire the
Sard Monthly Crifis made by Sleep, esther the
Wewght or the IWearinefs of the Body is fen-
Sible, and at laft all Things are quicted by a
more plentiful Evacuation of Orine than or-
dinary. Note, That we don’t reckon as a
Caufe of the Monthly Flux, a Plethora, in
refpelt of all the Veflels, or that which hap-
pens in any Place, and breaks the Veflels,
however fmall they are; but fuch a Pletbhora
as affects the Vellels of the Womb, or thofe
Veflels which are expos’d to the Air in the -
loweft Place, (&c.

Q3 OF
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O.F /EHIE
INCREASE
OF THE
Quantity of the Blood
FMNOTH R
NATUR AL ST AT s

AND THE ‘

ProroRTIoN of that INCREASE.

Jeeon F we fhould every Day excrete as
& much as we take, we fhould never
84 grow, and there would be no In-
— creafe of Body in young Animals.

2. Therefore in young Animals the Quan-
tity of the Blood is increafed, and the Que-
ftion is, In whatProportion¢

3. From the Increafe of Weight it 1s eafy
to know how much any one is grown; but
becaufe that Increafe is {o little every Day,
that Sanéforius not weighing to a Nicety,

fook’d upon it as none, the Body muft be
, weighed
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‘weighed not every Day; but every Half
Year or Year ; and this Increafe of Weight

thus found, and divided by the Number of
Hours or Days, will give the Increafe of the
Blood which nourifhes each Day and each
Hour.

4. But by this Increafe one may know
how much the Blood, partly fluid, and part-
ly join’d by Appofition to the Fibres, 1s in-
creafed, or the Sum of each Argument; for
the fluid Blood is equally heavy with that
which is harden’d, and the Blood which is
accumulated does not immediately nourifh
and grow hard : But yer we can’t know
by Weight how much Blood 1s gone into
Nourifhment and Increafe of the Body, and
how much the Excefs of the flowing Blood
in the Veflels is feparate from each other,
for every Day.

s. Sanctorsus obferv’d that the Excretion
in Men was perform’d every Month by
Sweat, Stool, Urine, or Hemorragy, more
at one Time than ordinary ; but that it often
was made thro’ feveral Places, fo that the
Evacuation made thro’ any one Place 1s t00
lictle to. be obferv’d in a rude Manner; be-
fides, fome of thofe Evacuations are fuch as
may be attributed to an Accumulation made
without the Animal, from which we cannct
make an Eftimate of the Quantity of the
Blood.

Q 4 6. There-
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6. Therefore the Quantity of the Increafe
of the flowing Blood, which is not yet har-
den’d, muft be found feparately from the
Quantity of the Blood which is gone to the
Nutrition and Increafe of young and grow-
ing Animals; it muft, I fay, be found from
fome Evacuation made in a fufficient Quan-
tity, and all at once, from the Blood-
Veflels themfelves, and under the Form of
Blood ; for the Evacuation made by Urine
is made from Places without the Animal,
i which the Excrement may be accumula-
ted, the Blood at the fame Time not being
Increas’d.

7. Therefore to make an Effimate of the
Quantity of the Blood feparately from the
nutritious Blood, it muft be done from the
Evacuation of the Blood made all at once,
and for a {mall Time, which may be long
enough for Obfervation, butnotmade by any
Ferment proper to the excerning Part; for
we could not by that Method efteem what
is the Increafe of the Quantity of Blood ;
befides, it has been thewn, that there are ng
fuch Ferments in an Animal, and that there
are no fuch Difference of Pores in the Parts
to which that Evacuation may be aferibd.

o. Neither {hall we here confider any at-
tratting Forces, either of the Blood, or of
the Vellels, or of any other Bodies ; we {hall
only fee what the Force of Gravity hasto do
in the Solution of this Queftion, confiderd

accor-
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according to the Diverfity of Veflels in fome
Animals. |

9. Becaufe we fee and confider no Force
of the increafed Blood, except that of Gra-
vity; (for there is noother commonly kno s n,)
it will be evident that that Evacuation muit
be made from the loweft Part of the Body
where the Sides of the Veffels are perpen-
dicular to the Horizon, and therefore the
Force of Gravity greater.

10. But becaufe even in the greateft
Animals the Interval of the upper and lower
Part 1s {fmall, therefore the Excefs of the
Gravity of the Fluid in the lower Part is
very imall; therefore that defir’d Excretion
of the Blood muft be made in that lower
Part, or the Part of that Part which is inter-
woven with feveral Vellels of {mall Refi-
{ftance, that is expos’d only to the Air.

11. Whence it follows, that this Excretion
is fcarce obfervable in thofe Animals which
Nature has made prone, and fuch whofe
lower Parts, that are interwoven with Veflels,
are not expos’d to the Air; or in which the
Sides of the Veflels. which are expos’d to the
Air tead not downward: Therefore no
Brutes (except Monkeys, which go often
ere&) have {uch a vifible Excretion.

12. Then it follows from this, that Wo-
men rather than Men muft be liable to this
Excretion, becaufe they have their Womb
fituated in the loweft Part, having Veins

| con-
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convenicntly, the Veflels expos’d to the Air,
and perpendicular- to the Horizon, their
Stdes being naked and looking outwards,
and having nothing to fuppore them 3 there-
tore Women muft have this Excretion thro®
the Womb.

13. It follows alfo, for the fame Reafons,
that Men whole Hemorrhoidal V eflels are by
any Means increas’d and widen’d more the: .~
ordinary, may have fuch an Excretion.

14. And in either Sex before the Blood
begins to flow, there muft be a Pain and
Tenfion of the Veflels, and all fuch Symp-
toms as accompany Tenfion.

15. But the Quantity of Blood thus ex-
creted every Moanth, divided by the Num-
ber of Hours and Days, will give the Quan-
tity which every Day or Hour is generated,
more than what had been carried off or fpent
in Nutrition that Day or Hour. Therefore
1t 1s n0 Wonder if all thofe horary or daily -
Quantities added together make up a Bulk of
fuch a Weight as to be able by its Gravity
to break the Veffels of the Womb, and caufe
a periodical Flux almoft every Monti.

16. Wherefore the increafed Weight of
the Body found every Day, if you take from
1t the Weighe of fuch a Part of menftrual
lood as belongs to it, will be the true
Weight of the hardening Blood, or of the
Blood which goes into Nourithment every .

Day or Hour.
17. We
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17. Wemay fay, thatthe menftrual Blood
of Women fweats out thro’ the F#lli, or
{mall Ends of the vanifhing Arteries, or the
Beginning of the Veins of the Womb, or
from their Limits; or becaufe the Arteries
and Veins -are continuous, and at their
Meeting make a parabolick Line, the Ver-
tex of it being the faid Place of Meeting,
therefore we fay, That the menftrual Blood
flows thro’ the Vertices of the fanguiferous
Veflels.

18. Now the Blood flows thro’ the Ver-
tices of the Veflels in Women {ooner than
Men, becaufe in Women there are more
fanguiferous Veflels about the lower Parts
expos’d to a free Space than in Men; for a
Man is 2 Woman without a Womb. There-
fore the Blood runs in greater Quantity to
the lower Parts of Women, than thofe of
Men, &c.
~ 19. Therefore becaufe the Women have
more fanguiferous Veilels expos’d to a free
Space than Men, the Blood by its Gravity
will diftend thofe Veflels of the Woman, and
tear afunder the ¥/l or hollow Fibres, and {o-
run out, as foon as the Women arc old
enough, for the Blood to be in fuch Quanti-
ty as to fill up the other Vellels of the upper
Part of the Body, and that by 1t the Vertices
of the Veflels, (that is, of thofe which run
along the inner Surface of the Womb,) by

repeated Impulfes and Gravitations, are dii-
| pos’d
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pos’d to give Way to the pulling afunder the
Villi, hollow Fibres, or capillary Veflels.

20. But this does not happen to the Fe-
males among the Brutes, which are naturally
prone, becaufe the Veflelsof the lower Belly,
and therefore of the Womb, are not more
liable to be prefs’d by the Gravity of the
Blood, than thofe of the Head, €5 |

21. Let there be two People in Health, one
of which has the monthly Flux of Blood,
and the Womb and feveraj Veflels, fituated
in the lower Parts, and expos’d to a void
Space; and the other has no fuch Parts ; but
in other Refpe&s they are proportionable in
Bulk, this Flux will happen by a Diftra&tion
or pulling afunder of the 772// by the Gra-
vity of a greater Quantity of Blood. For
¥ have prov’d that there is no lecreting Fer-
ment, or Ferment which caufes a  Heat
in any Part of the Body. We fuppofe
all other Things alike, except a greater
Gravity, which alone is the Caufe of this
Flux. |

22. The Veflels in Women ought to be fup-
pos’d no lefs firm than in Men ; for from Gra-
vitation towards the Inferiors alone, it is,
that when Girls come to the Age of Fourteen,
the Mexnfés flow, and not in Men. Becaufe
how firm foever the hypogaftrical Veffels are
fuppos’d in Women, yet fince their 27/ are |j-
able to be drawn afunder, and are more urg’d
to it than in Men, they will at laft be pull’d

' afunder
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afunder; efpecially fince the Impetus of the
Heart 1s equal 'in Men and Women, and
therefore the Blood flowing in a greater
Quantity to the lower Parts of Women than
of Men, and yet not receiving a greater Im-
pullfe from the Heart to force it out, and
make it return by Circulation, of Neceflity
it will prefs with a greater Gravity on the
inferior Veflels of Women, and at laft run
out, namely, thro’ thofe Parts where it gra-
vitates more, $Oc.

Note, That the Veflels of the Womb are
the loweft of any, T mean of all thofe Veflels
which are not expos’d to the free Air, or of
fuch Veflels as run to the Parts which are not
expos’d to the free Air. For the Legs and Feet
are expos’d to the free Air; for which Rea-
fon the Ends of their Veflels grow hard, and
the Parts of the Intefltines are alfo rubb’d by
hard and moift Parts, which {lip by them,
whence their Veflels grow hard. Therefore
the Veflels of the Womb .are neceflarily the
weakeft of any.

23. But it is to be obferv’d, that the In-
teftines, and the external Parts, efpecially
the Feet, are always rubb’d with fome kind
of Solids, namely, Filth, Cloaths, Shoes,
and all other Things which refift the
Touch ; and that all the Parts of living
Animals become callous by Attrition, and be-
ing touch’d.

24. In
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24. Inthe Male the afcending Aorta bears
a greater Proportion to the defcending one,
than in the Female, that is, the Afcendent is
greater in refpett of the Defcendent, in a
Man than ina Woman.

29. Hence in Men a greater Quantity of
Animal Spirits is feparated in a given Time,
&e. 'Then it follows from hence, that of |
Neceflity a greater Quantity of Blood muft
go to the lower Belly in a Woman thanina
Man.

26. Then alflo the Effe® of Gravity is
equally diftributed all over the Body of the
Man, which exerts it felf, or is gather’d to-
gether in one Part of the Woman, and made
{enfible.

27. Laftly, Iron and Steel provoke this
menftrual Flux (at a proper Time, that is,
after the Bones having done growing, do
not turn off the Increafe of the Howing
Blood, becaufe this Flux does not happen
to Girls before they come to Maturity and
have done growing) by its Gravity, by
which they increafe the Impulfe of the gra-
vitating Blood, or by their Weight remove
the Obftacles which hinder the Blood, as it
endeavours to flow out; as Mercury alfo
docs better by a Force of the fame Kind, but
greater.

28. Obferve, That Quickfilver and Steel
carry oft too great a Flux of the Belly, as .
well as too great a monthly Flux, by equal-

ly
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ly removing the Impediments of other Se-
cretions, and foincreafing them, as being by
a circular Motion carried equally to all the
Partsof the Body.

Efpecially take Notice, thata lefler Capa-
city, and {o the lefs Dimenfions of the 7 /o-
rax, and a lefs Quantity of Veflels requird
to nourifh it, and a greater Capacity of the
lumbar and hypogaltrical Region, @e. in
Women than in Men, {hew that the Diameter
of the afcending Aorta is lefs, and that of the
defcending one is greater in Women, .

1. Laftly, A Foot of Mercury weighs as
much as 14 Peet of Water: Whence the
Gravity of Water is to the Gravity of Mer-
cury as I to I14.

2. Airraifes Water to 32 or 33 Feet.

3. Air raifes Mercury commonly to 29
Inches. |

4. The Gravity of Air is to the Gravity
of Water, nearly as 1 to roeo. And

The Gravity of Air is to the Gravity of
Mercury as 1 to 14000.

Mercury rifes to 27 or 28 Inches,

Water rifes to 32 or 33 Feet.

The Gravity of Water is to Mercury as
It0 14. | _

Which is agreeable to Experience; for

28 x 14=392 Inches,

And _
- 33%12=396 Inches, a Foot being— 12

Inches..
Where-
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Wherefore in the New Moons, &¢. when
the Water is raifed to 14 Feet, the Air will
be rais’d to 14600 Feet, and the Mercury in
the Barometer will fubfide one Inch.

Again, when upon any other Account the
Atr becomes lighter, fo that the Mercury
may fubfide one Inch, or the Air may be
rais’d to the Height of 14000, the fame Thing
will happen to Women, which would happen
at the New Moons, unlefs they have been
thus affeted on the laft New Moon.

All thefe Things may be thus deduc’d.

We {ee no Ferment 1n the periodical Flux,
therefore there is an Accumulation in Animals
which do not grow, that is, thofe which only
nourith themfelves, and repair what they
have loft of their Subftance, do make up 2
Bulk equal to that which was loft. For
after they have done growing, the Force of
the Stomach remains the fame for fome Years,
Oc. or rather, as I imagine, is for fome
Time exactly, or only able to repair the Bulk,
(I mean the increafed Bulk.)

If the Force of the Stomach is increas’d
in Proportion to the Bulk, all this will be
plain.

That the Forces of the Stomach and Heart
are increas’d in Proportion to their (increas’d)
Bulk, appears from the Increafe of the whole
Body. For the Heart and Stomach are in-
creas’d in Bulk and Proportion to the other. .
2arts; but the Increafe of Forces is ‘propor-

| tionable
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tionable to the Increafe of Bulk, cezeris pa-
r2bus ; this is plain of every Mufcle, and fo
of the Heart, and alfo in the Stomach, if
they have only the Force of a Mufcle.

But altho’ (as Dr. Lzffer would have it)
it fhould a& by Fermentation, the fame
Thing would be true, becaufe a greater
Quantity of Ferment would be fecreted from
a greater Stomach, or a greater fermenting
Putrefaltion wou’d arife.

1. It wasto be fhewn, that when the In-
creafe ceas’d, thenm, by the Force of the Heart
"and the Stomach, (which »7ftera were in-
creas’d with their Forces in Proportion to
the other Parts; and therefore at the Time
of their Increafe made and drove out more
Blood than the Nouri{hment of the Parts
" alone requir’d,) more Blood is made and dri-
ven into the Artery, than the Nourifhment
of the Body requires, as long as one Body
only is to be nourifh’d.

2. Therefore that Part of the Blood muft
be evacuated thro’ thole Parts where the
Blood makes the greateft Impulfe, when the
Increafe of the Body ceafes; I fay it muft
be evacuated in thofe Animals whofe Veffels
are not capable to bear 1t.

3. How great the Increafe is of that Blood
which does not nourifh, muft be found ; and
that being found, one may know why the
E yacuations are for the moft part moathly.

R Con-



Concerning the

INGRESS

R INHE

DISTEMPER

Commonly call’d, the

Venerea Lues, or Pox.

viaxpstral V ERY Part of the Animal Bo-

@Bl la@| dy may be inflam’d, altho’with-
==1m| out the Help of any Contagion;

&swam0l and therefore alfo be ulcerated,
without the Conta& of any other Animal.
For whatfoever retards the Blood or the Seed,
or thickens them in the Veflels, caufes an In-
flammation, which occafions a Rupture of
the Vellels, and an Ulcer.

2. In both the Indies, Afiick, and the
Southern Parts of Europe, where Men liv’d
{lothfully, and almoft like Barbarians, for-
getting or being ignorant of what Mo/fes en-
join’d 1n the 14¢hand 142h Chapterof Levi-
¢icys, the Filth or Particles of Sanétorian

Expi-
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Expiration, which was in them '
and grofs, by prefling the Gen?ﬁri’gﬁ{;ﬁ
caufed Inflammations, and an Ulcer, and
Gonorrbea, and other Symptoms of the Ef-
feCts of Debauchery, (the fame as I have of.
ten obferv’d in Dogs, and much oftner in
Rabbits,) tho’ they had never been at Naples,
il)?;;: gﬂuld have the Contagion from that
. 3- In the Southern Countries the Expira-
tion is for the moft Part greater than in the
Northern, and the Venereal A& more fre-
quent. Wherefore if the Southern People
do not pay a conftant Obedienee to the Mo-
fascal Law, (and fome Parts of Animals will
not be eafily kept under Subjeftion, or be
confin’d by the Mofaic Prefcription,) it is no
Wonder that they, without any Contagion
tran{mitted from their Parents, are feiz’d
with thofe foul Venereal Ulcers, whether it
be the Neapolitan Difeafe or the Leprofy, or
the Scurvy, which is a Northern Difeafe,
arifing from a Stoppage of the Expiration,
and an Encreafe of Gluttony ; for two much
Eating and Drinking, without ufing any
Exercife, ftops Expiration.

4. The Venereal Diféafe among the Sou-
thern People is cur’d by the Ulfe of a De-
coftion of Guaiacum Wood, Sarfz Root,
fharp-pointed Dock, Burdock, and {uch
Things in Water. They are unwife who

teach that Sarfa, Graiacum, %¢. are good to
R 2 | take
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take away the Acrimony of the Blood; for
I could extratt nothing out of them but an
Acid Spirit or Liquor. They give Relief by
caufing Sweat, and wafhing away the per-
{pirable Filth which fticks about the Veflels.

5. But fince the Northern Filth is more
denfe and heavy than that of the Southern
People, as alfo our Blood is thicker than
theirs, as being made out of Food which is
not much warm’d by the Sun, they muft be
rubb’d and expell’d by heavier Metals,
among which Quickfilver is of great Service.
‘Therefore when the Northern People are
troubled with a Leprofly, the Whites, grie-
vous Pains, or a Scurvy accompanied with
Ulcers, they muft make ufe of Mercury : For
a Leprofy, before the Neapolitan Difeale was
talk’d of, was cur’d by Mercury, and now
it is no longer heard of. :

6. If Gold beground {mall (as it may be)
into fuch little Parts, that their Surfaces, in
Refpe&t of their Bulk, may be fo great, as to
make thofe Particles as light as Water, and
fit to {wim in the Blood, thefe Diftempers
will more fately and {fooner be cur’d by Gold
than Mercury.
7. Add to this, that he who firft had that
Difeafe or Plague, did not get it from the
Effluvia of others.

8. The Poifon of Vipers, or Leaves of
"Tobacco thruft into the Veins when they are
open’d, immediately kill an Animal; and

yet
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yet taken in the Stomach does no Hurt - nay
I my felf have given Arfenic to tlmfe’whoj
having the Belly-ach violently, could be eafed
by no other Means, and had receiv’d no Be-
nefit from Opium, and Salt of Amber, or
Salt of Hartfhorn taken ina great Quantiry.

9. Hence it follows, that it is a barbarous
Cuftom, and unbecoming Men, to confine
very innocent Citizens (who have the Mis-
fortune to be hated by fome of thofe Priefts
who were raifed up from the meaneft of the
People) to their own Houfes, and to forbid
them all human Converfation, for trifling
Caufes, tho’ they are infected with no Con-
tagion.

1o. Wherefore, after having adminifter’d
a Vomit two or three Times, let Mercury
be taken for two or three Days, twice a
Day. When the Patient’s Mouth begins to
ach, let him abftain from Mercury three or
four Days, then let him be purg’d every
other Day. When his Pain in the Mouth is
over, let him take Mercury again, and let
this Method be repeated till the Symptoms
ceafe. -

The fame Method will ferve for a Lepro-
{y, as I have faid before ; afterwards the
following Means muft be ufed in either Dif-
temper : Namely, let the Ulcers be wathed
with a Decoftion made of Roots of fharp-
pointed Dock, Helenium, Sulphur, Allom,
of each twe Ounces ; let all be boil’d in eight

Gge Ity Pound
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Pound of Lime-Water, till it be reduc’d to
{ix, adding towards the laft, of Water-Crefles,
Water-Trefoil, and Cochlearia, an Ounce of
cach; when it 1s ftrain’d mix with it a lit-
tle camphorated Spirit of Wine. It will alfo
be well to lay upon the Ulcers an Ointment
that has in it two Drachms of red Precipi-
tate, one Drachm of white Precipitate, two
Scruples of Oil of Tartar per deliquium, and
two Ounces of Pomatum: Let it be applied
at Night, as the Patient goes to Bed: But
it will be proper in the Morning, before the
Ointment is laid on, to ufe the following
Cofmetic Water, made with two Ounces of
Litharge of Gold, a Drachm of corrofive
Sublimate, and ten Ounces of Vinegar; let
them infufe for feven Hours in a tinn’d
Veflel, and be often ftirred; after the thick
Part 1s fubfided, let the clear Part of the Li-
quor be poured off, and when itis to be ufed,
drop into it Oil of Tarar per deliguium, till
it looks milk white; then with a Feather
lightly wafh the Ulcers with this Water,
and then lay on the Ointment. Inthe mean
Time let the Patient drink Guaiacum Beer,
made with putting two Pounds of Guaiacum
Wood into two hundred Pounds of Beer that
has not work’d, and boiling it till a third
Part is confum’d. When it 1s ftrain’d off; it
muft be made to ferment, and whilft it is
fermenting hang in the Liquor in a Linnen
Bag, half a Pound of Antimony not powder’d,

and
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and four Ounces of {harp-pointed Dock :
When the Fermentation is over, put this
Beer in a Barrel, with a little dried Rofe-
mary, and fome Rinds of Oranges; add be-
fides the Juice of five or {ix hundred M:/le-
pedes ; when the Beer is clear, let the Pa-
tient drink nothing elfe.

R4 Cone



Concerning the

SMALL-POX.

I would have thofe that are fick of the

Small-Pox 10 be cyred after the fol-
lowing Manner,

Blood whilft his Fever lafts ;
and tho’ the $7all-Pox begins to
come out, {till be let Blood tili
the Fever is'over. |

2. When the Fever is over, and the
Small-Pox is come out, (for if the Fever
does not go off when the Small-Pox appears,
ftill the Vein muft pe open’d to carry off
the Fever,)let the Patient often drink any diftil-
led fimple Water, to be had at the Apotheca-
ries, thatis without Tafte, into which youmuft
infufe for fome Hours, without Fire, Sheeps
Dung, and then add Syrup of white Poppy,
or Opium, if the Diarrbea leffens. Let
him drink Barley-Water with Laudanum
and Syrup of White Poppy. This Drink,
which is often given in the Pariole Confluen--
ves, or Flux Pox, ( as Phyficians call it,)

caufes
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caufes a Spitting, and cures by that Means.
Apply nothing to the Face, unlefs you would
fill more hinder the Expiration” which is
already hinder’d, and bring back the Fever ;
the Day after the Small-Pox is broke out,
give the Patient Water-Gruel.

3. If the fifth Day after the Small-Pox is
broke out, or the fixth, or the feventh, or
cighth Day, the Small-Pox goes in again, a
Vein 1s to be open’d again, and Cantharides
in Powder muft be laid to the Neck.

If the Small-Pox be of the Confluent Kind,
when the Diftemper is over, a Purge muft be
taken.

4. But it becomes me, who have but a
little Time to live, being in my fixty firft
Year, to behave my felf like a Man ; for
Publins Syrus fays, (and I am alfo of his
Opinion,) that it is the Part of a Chriftian, or
of one that would behave himfelf as fuch,
kindly to fet a Man right who is out of bis
Way, therefore I fhall {ubjoin fome Reme-
dies very ufeful for thofe who are troubled
with Epilepfies,. Palfies, or the Gout.

In an Epilep[y or Palfy, after Vomiting
and Bliftering, give the Antiepileptic Tinc-
ture. To the younger Patients give Mer-
cury and Broth with Earth-Worms. The
Antiepileptic Tinéture is made of wild Vale-
rian Root, and white Dittany, of each fix
Drachms, of Caftor, Pigeons Dung, of
each half an Ounce, fix Drachms of the clam-
my Batk of Oak, half an Ounce of Cinna-

| - mon,
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mon, as much of Rofemary Tops, two
Ounces of Senna Leaves, Jallap, and Turpeth,
half an Ounce of each; makea cold Infufion
of all in eight Pounds of white Erench
Wine for ten Days.

When it is ftrained, add Powder of Hy-
man Skull, and Shavings of Elks Hoofs, of
cach two Drachms, and four Qupces of
Sugar; mix in four Ounces of Qil of Amber,
and two Drachms of Spirit of Caftor -
Give two Qunces to a Patient of about {even
Years of Age, and to an elderly one four.

It is often good in Palfies to give this Tinc-
ture without the Purgatives, when the
Diftemper begins to go off. It is alfo good
for the Patients to rub and chafe the affefted
Limbs ftrongly before the Fire, and then to
dip them ip cold Water.

FOR
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ey Urging Medicines will fignify little;
3 6§ Vomits are of Ufe, and after-
vt wards Mercury, given by lictle at
a Time. Apply to the Part where
the Pain is Mefires Balfam, commonly cal-
led Balfamum Guidonis.

To thofe Parts where the Gout is, apply
continually Linnen Clothes, wer with the
following Liquor: Hot fpring Water eight
Pounds, white or yellow Arfenic two Oun-
ces, fix Ounces of unflack’d Lime ; fet alto-
gether upon a flow Fire for 24 Hours.

If the Patient have a Pain in his Stomach,
give him preferv’d Nux Mofchata, Powder
of the Sarfa Root, and Jefuits Bark, but
ofteneft Oil of Cinnamon, and preferv’d Nux
Mofchata, and preferv’d Ginger.

It will be good alfo for the Gout, to pour
into twelve Pounds of white Wine or Beer,
four Quarts of hot Milk, then having taken
away the Curd put a2 Pound of Berries of
Hawthorn into the remaining Liquor, and
boil all for half an Hour. Let the Patient
drink a Pound of this Morning and Evening.

OF
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2o L.L Diftempers are either from
=8| the Fluids, or the Canals, or
compounded of both, or with-
3B out the Animal.

The Difeafes of the Fluids are either of
the Blood, or of the Liguors fecreted out of
the Blood, either from their Increafe or De-
fet; and thenee arifes a vicious Quality, that
1S, a Fever.

‘The Difeafes of the Canals are g Wound, 3
Tumonr, an Vlcer, an Inflammation, €.

Therefore to the Difeafes of the Excretory
ones belong Sleepy Symptoms, which are ow -
ing to the Defett of the Excretion in the
Brain, and the Palfy for the fame Reafon -
But the Epilep/y arifes from the Increafe,
and the Fertigo from the Defe.  Madne/fs

from
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from the Increafe. A V& ertigo is a Tumour
or Obftru&tion. A Gutta Serena is properly
a Tumour of the Arteries of the Retina, or of
the Optic Nerves, (for every Obftru&tion is
a Tumour,) and therefore belongsto the com-
mon Difeales.

A Suftufion is a Difeafe without the An;-
mal, and isa Kind of an Abf¢efs or Tumour,
like a Steatoma, or Tumour of Fat.

The Ophthalmia (a Species of which the
Gutta Serena is) 1s a Tumour with In-
flammation, and therefore belongs to the
common Difeafes.

An Epiphora belongs to the Increafe of
Secretion, unlefs there be an Inflammation,
and then it isa compound Difeafe.

An Hemorrbag y of the Nofe is a Wound,
and belongs to common Diltempers.

A Ranula belongs to the common, being a
Tumour under the Tongue. -

An Angina ov Quinfy belongs to the
common, for it 1s a Tumour withan Inflam-
mation of the Glands of the Throat, and of-
ten of the Mulcles.

An Aftbma is an Obftruction, and fo a
Tumour (fometimes {chirrous) of the Lungs,
and belongs to the common Diftempers.

A Pleurify is a common Difeale, namely,
a Tumour with an Inflammation.

A Peripneumonia is a greater Kind of
Pleurify.

A
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A Phthific is a common Difeafe, namely,
an Ulcer of the Lungs or Kidneys, €5c.

An Lmpyema is an Ulcer of the Pleura,
and of the internal intercoftal Mufcles,
open’d into the Cavity of the Thorax.

A Syneope is for the moft Part a Kind of
Afthma, and truly of the Heart.

A Palpitation of the Heart is a Convalfien,
and that often of the Splenic Arteries.

The Difeafes of the Stomach are Difeafes
without the Animal.

A Stone in the Kidneys or Bladder, is a
Difeafe without the Animal. See Dr. Lzfter,
Part 2. of Springs, &e. and he alfo fays the
fame of anold Gout. Each of thefe Diftem-
pers is a Sort of Tumour.

IN7a| Elong to the Increafe or Defet of Ex-
| B %8| cretion, or to the common Difeafes.
Wig| Likewife the Difeafes of the Livey
and Spleen, except the Hypocondriac
Diftemper, which is a Difeafe in the Intef:
tines, without the Animal. e

The Drop/y is a Wound of the Lymphatics,

and is a common Diftemper. .
1
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The fame may be faid of the Difeafes of
the Kidneys and Bladder.

‘The Green-Sicknefs, or Chlorofis, is an
Anafarca, or Tumour, ©c.and is a common
Diftemper.

The Hyfterical AffeCtion is of the fame
Nature as the Hypocondriac.

‘The other Dileafes of Women (befides
Fevers) belong to the Increafe or Defe&
of Excretion, (for the Menfés and Lochia or
Cleanfings are Excretions, or at leaft Wounds,
as the Hemorrhag y,) or to the common Diftem-
pers.
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S G K N

=55 S the Fever is an ill Quality of
sl the Blood, or of all that is to be

o4 excreted, whilft it flows In tl_le
Astons Veflels, fo the Scarvy 1s an il
Quality of all or moft of the Things which

are excreted whilft they flow thro’ their excre-
tory Ducts. Or,

The Defect or Increafe in the excretory
Canals.

Note, That fince the Humours to be ex-
creted do notappear to be vitiated in the ex-
cretory Dults, unlefs the Blood it felf be
vitiated, therefore the Scurvy does not con-
fift in fuch a Vitiation; wherefore we fhall
{ay, that the Scurvy is a Difeafe compound-
ed of the Diftempers of the excretory Canals
in Complication, that is, of the Defett of
{everal of them in their Excretion, of the
Augment of feveral, &c. and of the common
Dileafes, and often Difeafes - wizhout the .
Animal.

From



L

Of the Division of Diftempers. 257

From this Divifion of Difeafes

2t 15 plamn,

BRI H AT the fame Difeafe may of-
@@ Tis)| ten be referr’d to feveral Kinds ;
agBe| as for Example, a Fever is cither
the Sanguiferous Canals, or of the Ex-
cretory Canals ; becaufe it is often join’d with
the increafed Secretion of Animal Spirits,
©c. and a Derivation increas’d on the Fi-
bres of the Heart.

In that Cafe many Properties of Difeafes
are difcovered, and therefore feveral Methods
and Indications of Cure.

2. It is eafy thus to find a Methed, or In-
dications will inmediately appear. Becaufe
fuch Things are known as will thew whe-
ther there be an Increafe or Defe@, or a
Wound or Tumour ; therefore in thefe few
Words are contain’d all the Things concer-
ning which our Anceftors wrote whole Vo-

lumes in a difputing Way. For the Cure of
S Qlgers,
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‘Vlcers, &c. is in fome Meafure known ; and
fo hy confequence the Cure of Difeafes,
which may be referr’d to Ulcers.

3. If a Difeafe be compounded of feveral
Symptoms of different Kinds, fucha Difeafe
may be referr’d to what Kind you will ; but
always to fuch a Kind as the ffrougeft Symptom
belongs. Note, That the Pain is not always
the {trongeft Symptom ; as for Example, in
an Inflammation, that Symptom is faid to be
the moft urgent, which can kill the Patient
in the {fhorteft Time,

Now we muft fhew that the Divifion here
laid down, agrees with the Method of Cure
us’d by the Phyficians ;, efpecially with that
which belongs to the Difeafes where Surgery
is of Ufe; which comes nearer to the Na-
ture of {everal Difeafes according to our Di-
vifion. See Sleepy Difeafe, p.248.

But we muft firlt define what the Scwrvy
is, and it 1s plain, that the Scurvy is not a
{fimple Difeafe; but feveral Diltempers feizing
the Patient at a Time, which have nothing
common to each other but the Skhwwefs of
the t'ulfe, which does not beat fo faft as na-
turally it fhould. Wherefore it is peculiar to
the Northern Nations of FEunrope, whofe
Pulfe is naturally flower than that of others
and perhaps that arifes from the Blood3s re-
tiring inwards, (fee Bellini, Page 100, and
>4ge 528.) which makes the Pulle beat {low.
Therefore Blood-letting 1s not good in fuch a

' Cale,
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Cale; becaufe letting Blood will excite that
Dimotion, or Removal of the Blood inwards,
which is proper to the Northern People, and
which gives us the Scurvy, and is the Occa-
fionof our flow Pulfe. But ifthis Diftemper
depends upon contrary Caufes, (fuch as are
the Caufes of a quick Pulfe, as the French
Climate, ©&c.) there will be excited a Feverith
Dimotion, .

Therefore a Scorbutic Dimotion does not
require letting Blood, that is, when we
know that an inward Dimotion will follow
upon opening a Vein; and therefore that is
fo feldom done, that it may be look’d upon
as never done.

Wheretore we muft not {fo much fear letting
Blood in a Scurvy; but this' Fear was intro-
duc’d by fearful and ignorant Germans.

Therefore we {hall rather fay, that the
Scurwvy is a Complication of feveral Diftem-
pers different in Nature, except thatiz a/f of
them the Pulle beats flowly.

When therefore {feveral Difeafes feize on
an Animal, the Germans miftake {fuch a Cafe
for one fingle Difcale.. :

No Wonder then, that the Germans are
deceiv’d in the Cure of the Scurvy; becaufe
'~ not one but feveral Remedies are requir’d, it
being a Complication of feveral Difeafes.
And indeed if the greateft Part of the
Difeafes (or Symptoms) may be taken off by
moderate Remedies, then will the Scurvy be

e faid
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faid to be carried off by them, and that it is
of fucha Nature as Dr. éllis calls Sulpbureo
falme, becaufe the Sulphur, or Heat, is the
moit prevalent. But if the greater Part of
the Difeafes that have the Name of Scurvy,
are us’d to be taken off by Aromatics, and -
the Cochlearia, &c. then that Scurvy will
be of the Kind which #z//is calls Salino Sul-
phurens, becaufe the Salt or Coldnefs pre-
vails. But generally, the Things call’d R[
Sturtian and Antifcorbutic, prevail ; becaufe
commonly 1n this Cafe, the Pulfe beats more
flowly, and fuch Remedies occafion a fwift
Pulfe.

Therefore the Difeafe which the Germans
now call the Scwrvy, the Ancients Lienofitas,
or Obftructions, 1s compounded of a {chir-
rous Afthma, Ulcers of the Mouth and Legs,
Pains in the Limbs, the Palfy, convulfive
Motions, Loofenefs, a Stoppage of Stool, an
Atrophy, and feveral Exantbems or Enchy-
#0155,

But becaufe all have not thefe Symptoms,
it happens that fome have not the Affhma,
{then the Scurvy is faid to be hot from the
Manner of its Cure,)and to them hot Things
or thofe which are truly antifcorbutic, as
Nafturtium, &c. are not neceflary or profi-
table : But if the Patient had an Affhma,
Aromatics and Medicines with Pepper would
be of Ule, which are proper tor an 4flhma,as
alfo Steel and Pepper are good for a cold

Scurvy,
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Scurvy. If the Patient has a Pain in his
Limbs, then it is good to breath a Vein, and
give Mercurius dulcis, otherwife not.

If he has Tumours in his Stomach, or in
his Colon, or any Sharpnefs there, then Steel
is convenient ; butif he has no Sharpnefs or
Tumour arifing from a fharp and vifcid
Humour, Steel will do no good, at leaft
there is no Need of it, Mars being only fit to
attenuate what is vifcid, c.

Becaufe of the Ulcers (if there are any) a
Deco&ion of Guaiacum, with vulnerary
Herbs, will be convenient.

If the Patient has the Palfy, give him
thofe Antifcorbutics, which are faid to be
hot.

But if he has convulfive Contrattions in
the Oefiphagus, &Gc. give him volatile
Acids with Laudanum, that is, Salc of Am-
ber.

And thus may the Cure of the Scurvy be
eafily perform’d, by refolving it into the
Symptoms of which it confifts, and whole
Remedies are known. :

Add to this, that ftrong Purgatives are
not convenient for the Scurvy, which is at-
tended with Convulfions, becaufe they irri-
tate too much. But they areconvenientina
fcorbutic Palfy.

Then, when there isa Loofenefs, you muft
hardly ufe any Purgatives; neither are the
fharp and pepper’d Antifcorbutics good in

15 S 3 that
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that Cafe, ©c. Laftly, For Spots ufe Anti-
scleres; for the fcorbutic Spots are livid,
and almolt black, as in the Black Jaundice.

Whereiore the Mechod of Cure is not here
(nor in any other Diftemper) to be found
out from the unknown Nature of the Caufe;
but from the known Cure of the Symptom.
For I don’t apply a Decottion of Gualacum
or Sarla, &c- to fcorbutic Ulcers, becaufe
they carry off the Acid, or fixed Salt, but be-
caufe they dry and heal ocher Ulcers, what-
ever be their Nature or Caufe.

For Ulcers were cur’d before Men thoughe
of any Acid in them; for, as Celfus fays, zhe
Remedy was not found out after the Reafom,
but the Reafon was look'd for afier the Re-
medy bad becn found effectaal.

Note, That the Scurvy appears to be what
the Antients call’d Cathexia. See Celins An-
re’y B. 3. and Sylvins, p.704, and 703.

And tho’ L have faid that all the Symptoms
which accompany the Scurvy have this .in
common, vzz. a {low Pulfe, yet this is not
always true, (fee Syfvins,p. 705.) but then the
Exception holds good only when there is an
Inflammation or Phlegmon, or a rambling
Gout. And oftentimes alfo without this,
thole that have the Scurvy are feized with an
uncertain and wandering Fever, like an inter-
mitting  Fever, to which they are liable.
Wheretcre nothing is always common to this
compoundiag Symptoms, whence the Scurvy

1s not a {imple Difeafe. Note
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Note again, That Pechlin (in the 177th
Page of his Obferv.) derermines the Caule
of the Scurvy to be a Jalfirgo, or a Mixture
of an Acid and an Alkali, and that as the
one or the other exceeds, the Remedies 10r
the moft Part mult vary, Or elfe that one
mult ufe faline Bitters, and volatile Medi-
cines, fuch asthe volatile Salts, the Cochlea-
ria, fringy Trefoil, Strobylintin, €5c. wiich

W

yet do not agree with a Patient fick of the
Scurvy, who s of a bilious Complexion, who
ought rather to take Things that have a fmall
Sharpnefs mix’d with balfamic Bitters, as
Spirit of Salt, or of Vitriol, made {weet with
Spirit of Wine, tO which if you join che Bit-
ternefs of Aloes, Myrrh, Worm vood, Ceir-
taur, you will have another Kind of antifcor-
butic Remedy.

Water-drinking is a Cure agreeable with
either Courfe, (as it is a Diffolver of Acids
and Alkalies,) and chicfly drinking warm
Water, whence T ea-drinking, and a Decoc-
cion of Guaiacum Wood, and the Root of
fharp-pointed Dock in Water, areall good.

" The Sleepy Difeafe is cur'd by ftimulating
Medicines, (or fuch as are fit to awake out of
Sleep,) thatis, provoking the Secretion of the
Spirits, namely, by V omits, {harp Purges, Ca-
{tor with Vinegar held to the Nofe, Oil of Am-
ber, Spirit of Hartfhorn, {neezing Medicines,
bliftering Plaifters, an Ifue behind m the
Neck; and an Electuary of Cephalics or Ar0-

S 4 maties
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matics. Laltly, opening a Vein will take
away the Foulnefs, and that Stagnation
which hinders the Secretion and Derivation
ot the Spirits, ®¢. The fame will do for
a Pallfy.

An Epilepfy (which for the moft part
arifes from a Repletion and Irritation) is
cur’d by letting Blood, becaufe when the
Blood 1s 1n too great a Quantity, it makes too
great an Affluence of Spirits in the Brain, or
an Increale of Secretion, as an Irritation
makes an Increafe of Derivation. For which
Reafon alfo, Purging Medicines are conve-
nient, becaule they diminifh the Quantity
of the irritating Humours; for when the
Spirits have more Acrimony than ordinary,
they have the fame Virtueasa greater Quan-
tity ; and for that Reafon Vomits are ufed,
and a_fefaceous Remedy. Then a firong
Decottion of Guazacum, to make a great Eva-
cuation. Laltly, Anti-epileptics, all which
have a narcotic Power, or hinder the Deri-
vation of the Spirits. Youmay fay the fame
of native Cinnabar, for Mercury hinders the
Emanation of the Spirits in the Brain, by
comprefling the Nerves that lie between the
Arteries.

A Vertigo isa Tumour or Obftruétion, and
is cur'd after the fame Manner as an Epi-
leply, that is, by whatever takes off a Stag-
nation. Wherefore alfo Anti-epileptics and
Narcotics meet in the End ; becaufe they ra-

i, | rify
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rify thick Blood, and hinder too great a De-
rivation of Spirits into the Heart, which give
a Velocity to the Blood, and caufe a Swel-
ling of the Arteries inthe Eyes, &c.

A Catarrh is cur’d by thofe Things that
take off the Secretion about the Head.

A Gutta Serenais cur’d by {fuch Things as
take off vedomatous, or white, foft, and infen-
fible Tumours, Purgatives, (it there be an
Opthalmia, a Vein muft be open’d) fudorific
Deco&ions, bliftering Plaifters.

A Suffufion is cur’d like a Steatoma, .
that is, a Depreflion of a confirm’d Cataralt
is proper, as cutting off for a S7eatoma.

An Opthalmia, or Inflammation of the
Eyes, is cur’d like other Inflammations,
namely, by Bleeding and mild Purges, and
then repelling Medicines, Anodines, Digel-
tives, and Refolvents applied to the Part, or
Diffolvents. See Riverius, pag. 54 and 55.

An Epiphorais cur’d with Aftringents,and
fuch Things as turn the Secretion of the Se-
rum another Way; as alfoa Catarrh.

An Haemorrbagyis cur’d like Wounds, by
Bleeding and Vulnerary Medicines, Oc.

A Quinfy is cur’d like Tumours accom-
panied with an Inflammation.

An Afthma (except it be convulfive) 1s a
Tumour nearly {chirrous, and is curd (in
Cachochymies) by a Vomit, which hinders
the Increafe of the obftruting Tumour,

which would be occafion’d by the Viﬁzoﬁt}E‘
0
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of the Stomach, @¢. and by all atrenuating
Megdicines, and which evacuates Tumours
that do not come to a Suppuration. See Ri-
Verius, pag. 100 ,and 101.

A Pleurify is cur’d like other inflam’d T u-
mours, &c.

Spitting of Blood is cur’d like an Hemor-
rhagy, that is, atrer the Manner of a Wound.

A Phtbific 1s curd like an Ulcer, as alfo
an FEmpyema.

Vomiting is cur’d by Aftringents, and
Medicines which diminifh Excretion, among
which, the molt excellent is the Water of the
perpetual Fountain at the Town of Difart
in fife, that noble and chief Province of
Scotland, where the Prrcarrns have their
Patrimony.

An Obftruction of the Liver is cui’d after
the fame Manner as any Tumour or Schirrus.

The Faunndice, like any other Obftrution,
namely, by fuch Remedies as take off a La-
zinefs, as (after Vomiting to remove the
Obftructions) Steel, Mercury, and Gold-
Dult, which overcome thofe Stoppages by
their Gravity; becaufe the Taundice is an
Obftruction of the fmall Glands, or a ftuffing
ot them by a too thick and vilcid Bile, and
it 1s followed by a diminifh’d Excretion, or
Secretion in the Liver.

But T might call back Fevers themfelves
to this Divifion, where the Pulfe is moft

quick.
For
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Forthen a Fever is the increas’d Secretion
of Animal Spirits flowing to the Heart: Be-
caufe, fince in a given 1 ime a greater Quan-
tity of Spirits is feparated, therctore an equal
or a given Quantity is fecrered in a lefs Time,
and 10 the Spirics fall more frequently in the
Muifcles of the Heart, and the Motion of the
Heart is more quick or frequent.

But if the Quaatity of the Blood be ia-
creas’d, (by the Diminution of any Secre-
tion, the reft not being increas’d, asitolcen
happens to thofe that are going to have a Fe-
ver,) then in a given Time (L doa’t yet {up-
pofe the Pulfe chang'd) a greater Quanticy
will be expell’d thro’ the EHeart, and run
thro’ the Brain. Therefore in an equai
Time a greater Quantity of Spirits, that is, of
nervous Juice, will run into the Nerves, from
the Arteries of the Brain, and being fecreted
will be fent into the Fibres of the Heart,
which will caufe a more ftrong Contrattion
of them, and a {tronger Expulfion of Blood
from the Heart, propagated to more diltant
Places in equal Times, whence the Pulfe
will be more frequent, and a Fever will be
occalion’d.

And this is the Reafon why letting Blood
is proper in Fevers, becaufe the Quantity of
the Blood being diminifh’d, the Secretion of
the Spirits is al{o diminifh’d. \

But becaule Blood-letting in fharp perio-
dical or intermitring Fevers, docs notlmme

diately
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diately help, when adminifter’d the common
Way, there muft be given, after the Patient
has been made to vomit, the Peruvian or
Jeluits Bark, (call’d Yuina Quina,) or, what
1s better, Powder of Flowers of Cammomile,
then a Dofe of Steel, or Filings of Iron,
and the Patient muft ride on Horfeback
pretty often, which will be fafer and more
effettual.

From what I have faid it is plain, that
there’s no fuch Thing as an Art or Method
of Curing; but only the Practice of i¢, as
Virgil {ays, and that Remedies were found
out by Chance, and not Delign, (except
Blood-letting after the Circulation was
known,)and will {till be fo.

2. That Phyfic therefore is the Remem-
brance of thofe Things which Ufe has thewn
to be an effe¢tual Remedy for fuch and fuch
Diftempers: For the Nature of the Bodies
flowing or refiding among the Veins is not
known; and therefore it is by Obfervation
only that we know what is proper for each
Dilfeafe, after we have often experienced it
to be fuccefsful in that Difeafe.

3. Buthe appears to cure by Chance, not
Defign, who does the fame Things over
again, whichcan’t be done by others that try
the fame Way. And therefore that can’t be
attributed to Method or Art.

4. Whence either Zacutus the Portuguneze
cur’d by Chance, or was too much guilty of

Lying.
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Lying. By Chance, becaufe if he had
known fome of the Cafes of which he was
ignorant, and improv’d by it, they that
came after might have follow’d his Steps in
Phyfic.

5. Therefore, as an Example of Cure, or of
the Way of applying Remedies, we muit
propofe the Cure of a Quartan Ague, by gi-
}rin% the Jefuits Bark or Cammomile Flowers
in the fame Manner. For in this Way of Cure
we neither know the Nature of the Bark, or
of the Flowers, or of the Blood, or of its
Motion, which caufes the Fever to be Quary
tan. We only know by Obfervation, that
in this Age this fort of Fever isalways car-
ried off by thefe Helps.

6. Therefore, in order to carry off all other
Remedies as happily, we muft change one
unknown Body into another unknown Bo-
dy, which does not belong toany Method
or Art; for a known Figure is not only to
be given to an unknown Body by help of a.
known Figure, which Geometry teaches, or
Mechanics perform ; but the unknown Fi-
gures of the Parts of a Body muft be chang’d
into other unknown Parts, Or unknown For-
ces are to be chang’d 1nto other unknown
Forces, which Chance {fometimes performs,
but Art cannot fhew it. .

7. For it is moft evident and manifeft,

that neither Blood-letting nor Purging, nor
any



270 Of the Division of Diftempers:

any other Excretion through the Pores of the
Skin, or other Glands, can carry oft Fevers,
Whether continual or intermitting, with the
fame Succels as the faid American Bark or
Flowers of Cammomile do an intermitting Fe-
ver: And therefore he that would expel con-
tinual Fevers with the defird Succefs, muft
firlt have experienc’d a Remedy as good as
the Bark is for driving away Fevers; and
therefore the Fraife of this muft be referv’d
to Chance and Fortune, and not to the Art,
Sagacity, or Defign of Man.

3. We call that Body unknown to us, not
only whofe Weight and Figure, and Quan-
tity, and Situation, and Quantity of Mo-
ton, and Cohefica of Parts, and Forces of
Attraction, are unknown to us ; but we fhall
alfo call unknown, fuch an one whofe Weight
and Colour we know, if we compare it
with another, (as Gold,) but remain ignorant
of the Cohefion of its Parts, and atrra@jve
Force, it we compare its Parts with the
Parts of other Bodies: Thus Lead and Gold
are Bodies unknown to us; that 15, their
inmoft Nature is not underftood by us Men.
In one Word, that is unknown, all whofe
Relations to other Bodies we are not ac-
quainted wich: And therefore no Body will
ever (unlefs by Chance) change Lead into
Gold, if he knows no more of their Na-
tures than we do at prefent ; yet thofe Phy-

: {icians
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ficians are like the Alchymifts, who boaft
of curing Difeafes whofe Natures depending
upon the Nature of the Bodies caufing them,
are not more, but much lefs known to us
than the Nature of Lead or Gold.

Therefore I dow't doubt but that I bave
folved this noble Problem, viz. To find a
Remedy for a given Difeafe.

Famque optis exegi-=---==--

THE



METHOD

Of CurING the

SMALL-POX,

Written in the YEAR 1714.

For the “Vfe of the Noble and Honourable
Family of MARCH.

[R@ed F a Child, orany Pesfon grow fick,
2l 1 | feverifh, or hasa Pain in the Back,
or S/t of the Breaft, Lofs of Ap-
petite, Drowf(inefs, fhort Cough,
Sneezing, watery Eyes, or fome of thefe:
but alwaysaccompanied with fome Heat,and
frequent Pulfe, or Drought. In this Cafe
Blood 1s to be taken at the Arm, or with
Loch-Leeches ; and if the Fever ceafes not,
tho’ the Pox appear, let Blood a fecond or
third Time. Mean time, give the Child

a
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a Spoonful of Syrup of White Poppies at
Night, and 1n the Night-time alfo, till Sleep
or Eafe comes.

2. After the Pox appears, and Fever is
gone, then ftecp a Handful of Sheeps Purles
ina large * Mutchkin of Carduus-water, or
Hyfop-water, or Fountain-water, for five or
fix Hours; thenpour it off without ftraining,
and fweeten it with Syrup of Red Poppies.
Give of this a Spoonful or two, every fourth or
fifth Hour, to make the Pox fill,and preferve
the Throat. Always at Night-time, and in
the Night, givea Spoonful or two of the Sy-
rup of White Poppies fora Cordial, that keeps
down the Fever, and keeps up the Pox.

3. If the Pox run together in the Face
(which is theonly Thing that brings Hazard)
ufe the Infufion of the Purles, and the Syrup
of White Poppies oftner than in other Cafes;
a1{o about the eighth Day from the appearing
of the Pox, or a little before that, give the
Child to drink of Barley-water, {weeten’d
with Syrup of White Poppies. This will make
the Child fpit, which faves the Child.

4. The Child’s Drink may be Milk and
Water at other Times, or Emulfion, but ufe
the firft rather.

5. Apply nothing to the Face. Ufe no
Wine, or winifh Poflets.

g 5 1

i

* A Pint Meafure. |
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6. If any Loofene{s comes before the fourth

Day of the Eruption, ftop it with Syrup of
Poppies, and five or feven Drops of liquid
Laudanum given now and then till it be
{topt. |
_Let the Child’s Diet be all along a thin
Bread-Berry in the Morning, a weak Broth,
and foft Bread for Dinner, and Milk and
Bread at Night, or Sugar-Bisket and Milk,
and about the fifth Day from the Eruption,
give the Child Water-gruel fometimes.

Note, If at any time the Small-Pox dif-
appear,with a Raving before the fifth, fixth, or
eighth Day, from the Eruption,then let Blood
again, and apply a large Bliftering Plaifter
between the Shoulders, and give an Emul-
fion.

2. If the Small-Pox fall down, without
raving, then apply a Bliftering Plaifter large
between the Shoulders, and give an Emul-
fion, and boil in a Gill of Water, and as
much White or Red Wine, half 2 Dram or
a Dram of Zedoary-Root fliced, two Figgs,
and two Scruples of Theriac or Diafcordium ;
{fweeten it with Syrup of Kermesand White
Poppies, each half an QOunce.

3. In the End of the Difeafe, that is,about
the tenth, eleventh, fourteenth, {s¢. Day, after
the Eruption, if the Child’s Defluxion is grofs,
either apply a new Veficatory, or give often
the Spirit of Hartfhorn, in Syrup of Violets,
ora Yomitor.

Laftly,
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_ Laflly, When the Pox is blackened {ufli-
ciently, or about the fourteenth Day fromthe
Eruption, let the Child drink Whey, eat
Pottage, c. Broth with Prunes, uniefs the
Child’s Belly is open enough of it felf

But if the Child is {o young or unlucky,as
not to cough heartily, and force up the De-
fluxions; or if the Froft thickens it apply to
the S/t of his Breaft a Poultice of Theriac,
Diafcordium, Alkermes, Oil of Rofemary,
and Cinnamon, with warm Claret, in a dou-
ble Linnen Cloath often.

., And to the Throat apply, ina double
Linnen Cloath, a Poultice of Cow’s Dung
boil’ld with Milk, and foft White Bread :
Put a little Brandy to as much asyou apply
at a Time. '

3. For the Defluxion alfo, give inwardly
fome of this, which has a Dram of Sperma
Ceti, well mix’d in a Glafs-Mortar (not a
Brafs one) with fine Sugar; to which add,
2t Leifure, Syrup of Violets, or Balfamuck,
or Poppy Syrup, with fome S8pirit oOf
Hartfhorn.

‘If the Pox was confluent or run together
on the Face, then, after the Perlon is reco-
vered, give a Purgative, tO bring away the
Remainder of the Pox within the Guts.

oprip N 1§
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