(319)
ed, after that another, and a ¢hird near the Porum Ada-
mi ; by thefe the bullet was difcover'd, and cut out in
August 1672,

IX. An Account of Books; viz. 1. Praleftione
Chymice Oxonix habite a Johanne Freind, M. D,
Adis Chrifti dlumno.

HO?” the Art of Chymiftry is at prefent much im-

- proved, and abounds with many excellent and
ufeful Experiments 3 yet it muft be acknowledg’d, that
hitherto there has been made but a very lirtle Progrefs
in the Philofophy of it; and that Menare ttiii to feek for
the Reafons of the many ftrange Phenomena it produ.
ges. The Chymifts generally making ufe of fuch Prin-
ciples as have no foundation in Nature, it is no wonder
if their Philofophy is inconfiftent with it {elf, and is nei-
ther to be explain’d or underfteod. Gn this Account
the Learned Author of this Excellent Treatife, without
confidering the Principles and Errors of former Chy-
mifts, endeavours here to givea clear and eafie Account
of thechief Operations of Chymiftry from the true Prina
¢iples of Natural Philofophy, and chicfly that of A#sra-
&tiony, which, he fays, 1s no Figment or Hypothefis,
but deduced from many plain Experiments,and ground-
ed on the-Laws of Nature and that Habitude that is
found among Bodies, but.particularly from the Obferva-
tions that are to be made in Chymiftry ic felf: This
Principle of Attraétion, with {everal other Lemma’s that
are borrowed from Geometry and Mechanicks, he ex-
plains and lays-down as Axioms, which ar¢to te under-
ftood, beforeany Progrefs can bemade in the Sci%ncc of
Naturs,
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Nature. And becaufe Chymiftry is an Art of joyning
Bodies that are {eparated, or feparating fuch as are
joyned, he divides the Operations of Chymiftry into
two forts; wiz. {uch as difunite the Paris of Bodie
from one ancther, and fuch as compound or. mix them
rogether. The Chymifls not agree:ng what are to be
put in the fecond Claisand what in the firft, he follows
a new Order, and among the firlt Clafs he reckons Ca/-
cination, Sublimation and Diftillation; in the fecond are
ranked Fermentation, Digeftion, Extraition, Precipitation
and Cryftalization. )

His defign in this Treatife is to explain firft, The Me-
thod of eacn Operation accordirg to this Order, and the
Mechanical force by which it is prec-ced.  Secondly,
The ditferent ways by which it commonly is, or may be
performed : And Thirdly, He gives us many particular
Experiments, which he explains and reduces to the Ge-
neral ‘Tneory laid downat firft.  Accordingiy we have
here the reafon of the Cohefion of Bodies, which he
draws from the Principle of Attration, and the quan-
tity of Contact ; the Caufesof Fluidity and Liquation ;
the reafon why {fome bodies, as Waxand Metals, being
melted in the Fire, and afterwards cooled, do return to
their firft Form, whereas others by Fire acquire a new
one: How it comes about, that the abfolute weight of
Bodies is generally after Calcination encrea’d, and the
Specifick Gravity diminifhd. We have alfo the rea-
fon, why Fluids rife in an Alembick ; and he thows that
if a Globule of Water be {o rarified, as to have its Di-
ameter made only ten times greater, it will become
lighter thar the Air, and confequently muft rife up init:
But if the Diameter be cncreafed in the proportion of 12
to 1, the Bubble of Water becomes more than twice as
light as our common Air, and muft therefore rife fo
much the fafter. Befides this, the Air itfelfbeing rarified
muit neceflarily rife up, and the force of its motion car-
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ry with it what Bodies it meets with in its way ; which
will more eafily afcend according as their Surfaces are
greater in proportion to their weight.  And our Author
tells us, thatif the Specifick weight of Bodies, the force
that impels them, and the meafure of their Surfaces be
rightly confider d, it will be no hard matter to give an
-account of Volatility and Fixednefs, and all the appear-
“dnces of Diftillation and Sublimation ; in which lait on-
ly tolid Bodies are raifed by the force of Fire.

“In hisLe&ure on Fermentation,he deduces the caufe of
Ebullition and Effervefcence from the ateraétive force of
the Particles of Matter, and particularly thofe of Saltss
which he fays are very fimple and fmall’ Bodies, and
in proportion to their bulk very folid, and muft of
confequence be endowed with a very ftrong attractive
Power. Upon which account, and that ot the {mall-
nefs of their force of Cohefion, he fhows the reafon
why they are fo eafily diffolved into Water, and not in
Spirit of Wine; as alfo why Water can only diffolve a
certain proportion of thefs Salts, fo that whatever
quantity greater than this is immerfed in Water, re-
mains undiffolved.

The Solution of all other Bodies is to be deduced
from the fame Principles; but to underftand them right-
ly, itis neceflary to eitimate the widenefs of the Pores
of thefe Bodies, the force by which the Parts cohere
together, and the efficacy or force of motion in the Parts
of the Menftruum ; which laft arifes from the difference
of attra&ions of the- Particles of the Menftruum to one
another, and to the Parts of the Body, and from their
elafticity. And upon thefe Grounds he explains the va-
rious Pheenomena of Diffolutions ; particularly of that
hitherto unaccountable enc of Agus Regia diflolving
Gold, but not Silver, whereas Aqua Fortis, of which
the Aqua Kegia is made, diffolves Sitver but not Gold ;
which he illuftrates and reduces to a plain Calculation,
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In the Leftures on Digeftion and Extraction,he thows
that there is a Tenacity 1nall Fluids,by which their Parts
do in fome meafure cohere together, and hinders their
Effe@s from being the fame asin'a perfedt Fluid. He
gives us the method of eftimating this Tenacity, and of
finding out the proporiion it may have to the weight of
other Bodies; and irom thence he explains how {mall
Particles of Matter, that are either {pecifically lighter or
heavier than the Fluid, may be fuftained in it, which he
explains by a Calculation ; and fhows, thatif the Gravi-
ty of the Body be to the Tenacity of the Fluidas Pto 1,
it the Body be divided into Parts, whofe Diameters
are to the Diameter of the whole as 1 to P, then thefe
Bedies may be fuftained in the Fluid, tho’ fpecifically
lighter than themfelves.

He obferves, that Tintures made by Digeftion are
ufually very ftrong, and faturated with the Body whofe
Tin&ture 1s extralted ; but if the Tinfture be di-
ftilled in an Alembick,. the Menftruum generally rifos
with its former colour and clearnefs, leaving the Body
behind it: The reafcn of which he explains.

He confiders the feveral Preparations of Opium, and
condemns fuch asare made by the fymes of Sulphur,
or.by acid Liquors ; in which either the vertue of the
Opium is loft, by the evaporation of its Volatile Parti-
cles, or deftroyed by acid Salts, whofe qualicies are di-
rectly oppofite to that of Opium ; the one coagulating
or making the Blood vifcid, whereas the other attenu-
ates it, and renders it fluid: But he approves of fuch
Preparations of Opium as are made with hot and aro-
matick Medwines, whicia heighten its  Vertue 3 and
feems to preier Do Sydenizam’s Preparation with Canary
Wine to all ochers.

Precipitation, he fays, may be made by infufing a
Liquor, that s fpecifically lighter or heavier than the
Menftroum : Por py the ficft the ALquilibrum that was
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between the Gravity of the Particles fwimming in the
Menftruvin, and the Tenacity of the Fluids, is deftroy-
ed, on which account they muft fink. By the fecond,
the Particles will be carried down to the bottom by the
force of a heavier Fluid. He thows likewife, how Pre-
cipitation may be caufed by infufion of Saline Men-
{truums, whofe Salts ateralting the Particles that fwim
in the Fluid, and cohering with them, they will form
fuch Bodies, whofe Gravity will over-power the Tena-
city of the Fluid, and defcend. From which prinuple
he deduces the reafon of all Chymical Coagulations.

In Cryftallization of Salts, he obferves, that a great

art of the Fluid, in which they are diffolved, is evapo-
rated : On which account, their Particles coming near-
er to one another, their attrattive force is encreafed,
and they will come and unite together; and becaufe
the Figures of the minute Particles of each Salt are al
ways uniformly the fame, and their attraltions being
3ronger on one fide than another, they will always
cohere to one another in fuch fides as have the great-
eft atiraltive force. On which account they muft ne-
ceflarily form Bodies of certain determin'd Figures,
which in the fame fort of Particles are always the

fame.
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. An Account of Auinial Secretion, the quantity of
of Blood in the Human Body, and Mufcular Motion.
By James Keill, bi. D.

hefe Diltourfes prefixes a Preface,

) {hows the neceffity of a right Know-
ledge of the Princaiples ocrrue Philofephy, and of the A-
nimal Oeconomy 1n the Prattice of Phyfick ; where
our Skill in curing Difeafes, whole Hiftories are known,
js always proporticnai to our Knowledge of the Anis
mal Oeconomy, which of it felf is a confiderable part
of Natural Philofophy. He does indeed blame the too
common Method of Philoiophizing en Principles not
drawn from Nature, but {uch asare the uncersain
fictions of the Brain, whofe real exiftence can never be
deduced from Experiments.  ‘This fort of Philofophgs
he fays, is very prejudicial to Phyflick:  Men being ge-
nerally fond of their own Produétions, have not ftuck
to mould new Difeates to aniwer their Hypothefis 5 fo
that moft of the late Hiftories of Difeafes are only Phi-
lolophical Romances ; but notwithftanding this, Natu-
ral rhilofophy, and the Hiftory of Difeafes muft go
Hand in Hand in improving the Art of Curing: And
he affirms, that there 1s no Man that practifes, but
who does it on fome Knowledge of the Animal Oeco-
nomy, orfome Notionsof his own, which are more or
lefs clear, according to his Skill in Natural Philofophy.
He proves likewife from Hypocrates and Galen, that the
Principle of Attraction of the fmall Particles of Marter
ro one another, was known to che Ancients; the Phi-
lofophy of Hjypocrares being built on a certain propenfion
which fome things have to one another, whereby they

attralt, retain, and alter each other,
In
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In the firft Diicourfe, he proves by Obfervation, that
both the red and ferous parss of the Blood are endowed
witlt an atcra&tive Powery and as in the Biood the
Particles atiralt one another, and coherce together, fo
Lisewife do the Particles of duterent Fluids, that are

-

feparaced rom it by Secretion.  He fays, 1ris evident
that tome of the Fluids, that are {ecern’d from the
Blood by the Glands, are really composd by the coheli-
on of feveral fores of Parricles; for in Milk there are
3 or 4 teveralfores of Sublitances.  Urine has the fame
appearances, and conwins perhaps more Principles, and
there is no doubt but that Tears, Spittle, and Sweat
are all compounded Liquors. Now if the Particles
which attract one another, are [t:ll more powerfully at-
tracted by the Fluid in which they fivim than by one a-
nother, they can never of themielves feparate from che
Fluid ; which is the cafe of Salts difolved ina large
proportion of Water, and of Urine when it neither
breaks nor fettles : But if the Particles fwimming in che
Ptuid are more ftrongly attracted by one another than
by the Fluid, they muft neceffarily {eparate from it, and
go into parts whiclt will eicher fink, {wim, or aicend in
the Fluid, according to their {pecitick Gravity. This
power of Attraltion, he fays, is univerfally difufed
throughout all Matter, and the real exiftence of it, he
fays, can be denyed by none that will duly confider the
Experiments and Reafons given by Siv I/. V. in the
Queftions annexed to the Latin Edition of his Opticks ;
and it feems to .be the only :Principle from which
there can be drawn a fatistaltory Solution of the Phz-
nomena produced by the Minima Nature. And becaufe
the whole Animal Oeconomy depends upon it, he
lays down in eleven Propofitions {0 many of the Laws
of that univerfal Attradtion, with their Demonftrations,
as are requifite for his prefent purpofe ; and then pro-
ceeds to fhow how the Corpulcles that compofe the

Se-
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Sceretions are formed in the Blood before they arrive
at their fecerning Glands: But becaufe the Particles of
the Blood returning by the Veins and attralting one
another, are formed into Globules too big for any Se-
cretion, he fhows how thefe Globules are broken and
divided in the Lungs by the force of Refpiration: And
from Experimhents, and the Doftrine ot Staticks, he
calculates the preflure of the Air upon the Lungs to be
equal to the weight of 1oo Pound ; and becaufe the
duference between the greateft and leaft Gravity of the
Air is vsof the greateft, he from thence fhows how
Attmatick People are very fenfible of this difference,
efpecially when they breathe thicker ; for if they per-
torm their Expiration in half the ufual time, it will
make this difference equal to 40 Pound weight, which
is almoft equal to half the Preffure of the Air 1nordinary
Breathing.

He fhows, in the next place, how from the great Ve-
locity of the Blood, the fri¢tion on the Coats of the
Veflels, the Impetus of the Particles on one another,
and their Elafticity, there muft needs arife near the
Heart a ftrong inteitine Motion in thé Blood, on which
depends its heat ; and by confequence near the Heart,
where the Motion is greateft, the union of the Parti-
cles will be in a great meafure hinder’d ; and therefore
the Particles that unite firft, are fuch as have the ftrong-
eft ateractive force, and fuch as have the leaft, are the
laft in uniting. The Particles endowed with the
ftrongeft attractive Powers, are, by his 2d Prop. the
moft Solid and Spherical Corpufcles; and their quantity
of Contact being the leaft, the Secretion they compofe
muft be the moft Fluid : Such is the Liquor in the Pe-
vicardium.

Upon the fame Principle, he gives the Reafon of the
ficuation of the Kidneys {o near the Heart, thatthe Salts
shat are in Urine, being firongly atcra&tive, and uniting

clofely
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clofe'y with the watery Fluid, may quickly be drawn
ot from the Blood. The Corpufcics which are floweft
in uniting, muit be fuch as have the weakeft attrattive
Force; which by his 2d Prop. are fuch as have the leaft
Solidity, but their Surfaces moft extended ; and there-
fore Corpuicles, which have plain Susfaces, aic longer
in uniting than the Spherical ones; but when united,
they cohere moft ftrongly by his gth Prop. and compofe
the moft viluid Fluids : Such are the Mucilages ot the
Joints, which are {eparated at the grearett diftance from
the Heart.

Tho’ the Secretion of the Gall by the Liver, and of
the Seed by the Tefticles, may feem to be confiderable
Objeétions againit this Dofrine, yet there is really no-
thing that more illultrates and confirms it than the
manner of forming thefe Secretions. Had the Blood
been immediately convey’d by the Celiack Artery ro
the Liver, it is evident, that on the account of the
nearnefs to the Heart, and the Inteftine motion of the
Blood, that fo vifcid a Secretion, as the Gall is, could
pever have had time to have been formed in the Blood,
and fecerned in that place ; and therefore here Nature is
forced to change her conftant Courfe of fending Blood
to all Parts by the Arteries, and forms a Vein, by
which the Biood is derived to the Liver from the Sran-
ches of the Mecfenterick and Celiack Arteries, after it
has pafled through all the Inteftines, Stomach, Spleen,
Caul, and Pancreas. By this extraordinary contrivance,
the Biocd is brought a great way about, beforeitarrives
at the Liver ; and its Velocity being extreamly dimi-
nifh'd, the Corpufcules will have time to unite and form
the Gall: And here our Author calculatcs the Velocity
of the blood that comes into the Liver, and proves,
that what comes by the Mefenterick Artery into the
Porta, moves 177 times {lower in the Branches of the

Porta
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Porta 'than in the Trunk of the Mefenterick Artery,
and the Blood which comes from the Spleen to the Li«
ver, moves 200 times ﬂpwer in the Spleen thanin the
begiuning of the Splenick Artery ; and from thence
deduces the long fought for Ufes of the Spleen and Porta :
So productive 1s one fimple truth of many others.

There 1s another contrivance for diminifbing the Ve-
focicy of the Blood 1n the Tetticles, which the Author
cxplains, and fhows chat the Blood muft be 155 times
longer in pafiing to the Tefticles the way it does, than
if it had gone according to the common Courfe ¢f Na-
rure.  After this t:e Autbor proceeds to explein the
ways of forming other Secretions, as the . . . of the
Ear, the Lympu, and Animal Spirits.  He fhows like-
wife, how from the Doltrine of Attraction the Opcra-
tion of ‘Medicines, which alter the quantity of Secreti-
ons, may be explained ] tor Medicines that.encreafe the
quantity of any Secretion, operate by uniting to and
augmenting the Attractive torce of the Particles, that
campoie the Humours to be fecerned, which may be
more cffeCtually done by the Particles of one fort of
Medicine than thofe of another, and therefore different
Humours will require different Purgarives to carry them
off through the Glands of the Inteftines; which Con-
{ideration will re-eftablifh theDoctrine of Specifick Purges,
which was confirm’d to cire Antients by Experience and
Obfcrvation, but rejetted by the Moderns thro’ a falfe
Philofophy.

He proceeds after this, to thow how neceffary the
Docétrine of Secretion founded on Attraltion is, for the
underftanding of the Nature of Difeafes ; and gives us
an example in a Diabetes. He likewife explains from it
fome of the Symptoms of Rheumatiims, Gout, and
Stone ; as alfo the Operations of Medicines in the Hu-
mane Body, efpecially the attenuaters and thickners of

the
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the Blood, but more particularly the Power of Mercu-
ry in the Cure of a Gonorrhea or Pox; which are all
fo eafily explained by the attractive power of Matter,
that now no body can doubr of the truth of a Principle
fo fimple, which yet like a Mafter Key, opens the Works
of very different contrivances, and difclofes an Unifor-
mity in all the Operations of Nature: So that cver
one may feeand read the fame thought and hand in the
contrivyancs and framing of every part of the Uni-
verfe.

Having given us the Method by which the feveral
forts of Fluids are formed in the Blood before they are
feparated from it, he then explains the way by which
thefe Liquors are fecerned by the Glands, and he proves,
that the Orifices of all the Glands mult be circular, and
that they can only differ in magnitude; and therefore
all the Particles that arrive at the Orifice of any 'Gland,
and are of a lefs Diameter than that of the Orifice, will
enter the Gland: So that if there were no other contri-
vance in it, the Fluid which. contains the biggeft Parti-
cles, will likewife confitt of all the Particles ot the other
Secretions 5 but this inconveniency is obviated, by ima-
gining feveral Tubes to arife from the fide of the Canal
or Du& of the Gland, whofe Orifices are of {uch De-
menfions, that they will admit only Particles, which
are {maller than thofe that are to be fecerned by the
Gland ; and a great many of them arifing from the fides
of the Canal, throughout its whole Circumvolution,
will carry back to the Blood the Particles which are of
a lefs Diameter than thofe have, which are to be dif-
cerned ; {o that there will at lealt remain in the Gland
only thefe Particles, with fuch a proportion of the wa-
try Fluid, as is neceflary for the proper fluidity of the
Liquor to be fecerned.

In the Difcourfe on the quantity of B’ood, he proves

that the common Opinion that there are but 15 or 20
* Zz Pounds
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Pounds of Blood in the Body, is founded on no good

rounds ; they fuppofing that when an Animal bleeds'to
death, that all the Blood in the Body runs out of the
Wound, which the Author fhews to be falfe ; for the
larger the Vellel that is wounded is, the fooner muft
the Animal dye; and if the dorze ic felf were cut a-
{under, there would bea lefs cfufion of Blood from it,
than from a fmall Artery: And from chis he explains the
true reafon of iainsizg on auy fudden or violent Eva-
cuation, as in Bleeding inthe Arm, Coppingin an Af-
cites, &e. ,

By Blood he underfiands not only the Fluids in the
Veins and Arteries, but all the circulating Liquors in
the Body, they being all parts of the Blood, and fepa-
rated from it by the force of the Heart, and many of
them by the fame force returning again: And in order
to eftimate its. quantity, he fuppoies that the whole
Body is nothing but Fubes or Velfels full of Blood or
Liquors derived from it ; and then according to the va-
rious proportions of the thicknefs of the Coats of the
Veflels to their Cavities, he calculates what the quanti-
ty of Blood muft be; and finds, that if the Body weigh
160 Pounds, it muft at leaft contain 1oo Pound weiglit
of Blood. |

He next confiders the Velocity of the Blood, and
determines it.  And firlt he determines the {wiftnefs by
which it is thrown into the Aorse, which he finds to be
fuch as will make it move 52 foot in a Minute; and
becaufe the fum of the Seftion in the Branch of an
Artery 1s always greater than that of the Trunk, the
Velocity of the Blood muft conftantly decreafe as the
Artery branches.  And according to the various pro-
portions which the Branches bear to the Trunk, he
calculates the Velocity at the exeremities or evaneicent
Arteries, and finds that if the Trunk did always bear
the proportion to the Branches of 41616 to 43506, the

Blood
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Blood would moveat leaft four times {lower in the ex-
tremities than in the great Artery. But if the propor-
tion of the Trunk to the Branches were always 41616
to 52126, which is frequently obferved, the greateft
Velocity of the Blood will be to the Jeaflt as r1cooo is
to 1.

In his Difcourfe on Mufcular Motion, he proves that
the Veficles of each Fibre in the attion of a Mufcle
are inflated by the rarefaltion ef the Blood and Spirits
within .their Cavities ; and explains the caufe of this In-
flation and Rarefaltion from the Principles of Attratti-
on : And then he fhows, by increafing the number of
Veficles, and diminifhing their bignefs, the {welling of
the Mufcle may be made fo little, asto be unpercepti-
ble, and the expence of Spirits very much leffened, and
yet there will be the fame degree of Contraétion in the
Mufcle.

He then proceeds to determine the force of the Ela-
ftick Fluid, and its Proportion to the weight that is to
be raifed, according to the various degreces of Inflation :
His Demonftrations here are founded on the fame Prin-
ciples with thofe of Mr. John Bernoulli, but more eafy,
and fuited to the Capacity of thofe that are not verfed
in the deep parts of Geometry.
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