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THE

P R EF A CE

T fequires the greateft fortitude and re-

folution for a young author to launch
into the great literary world; and there
to have hi§ opinion canvaffed by this
learned age,, particularly wheh_his doc-
trine is intended, in fome points, to re-
futc the greateft philofophers that have
wrote before him, and when he endea-
vours to elucidate fome great points. of
knowledge, in wlich fuch great inen have
failed ; but every man, in his fearch af=
ter philofophy, if a thought ftrikes him,
which, upon bcing accurately invefti-

b gated,
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gated philofophi‘cally and cxperim'eniai&
ly, carries the fair outmarks of trlth, he
neither acquits, him{If to the pubhc;
nor to his own merit, if, with proper
confidency and modefty, he does not
give it to the impartial pubhc, there to
be-canvafled, whether it is to live'or die.
It is incumbent upon every one to fearch ;
and it is equally as incumbent, after they
have fearched, to impart their obferva-
tions and difcoveries to the world; that,
even if they have not been fuccefsful in
accomplifhing their purfuit, yet it may
ftill be of fervice to others, to avoid
their miftakes; and, out of the variety of
circumftances, they ‘may always cull
fomething ufeful. In any great difco-
very, many unfuccefsful attempts muft
be made before it is elucidated; but
every attempt may difcover fomething ne-
ceffary towards attaining a knowledge of
it,

The
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The foilowing theets I'have the greateft
right tb give to the public; for I have
entirely launched into an extenfive field
of new matter: no philefopher have I
followed, but eftablifhed a new fyftem of
my own, entirely originating with my-
felf. And it is not a confined one of any
little phenomena of nature, but a ge-
neral and extenfive one, comprehending
her whole principles of animal and ve-
getable life. I have likewife given a
thorough inveftigation of atmofpherical
air ; fhewing what a neceffary agent it is
to life; nay even clucidating its own life;
the inveftigation of air being now a uni-
verfal purfuit with philofophers; but I
prefume they have got into errors which
muft fhackle their progrefs, we differing
in fome very eflential points; but where
the error lies, is left to the impartial
public.

The
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The nobleft purfuit that mankind can’
be employed in, next to fcligion, is cer-
tainly the inveftigation of nature; par-
ticularly that part which belongs to the
human fpecies. What charaéter is there
that deferves to be revered with more
exalted dignity than Sir Ifaac Newton’s ?
I have endeavoured not to obfcure my
doftrine with technical terms, but to
write in a plain, obvious, and eafy ftile,
adapted as well far the philofopher as the

“phyfician; nay, I hope any one who is
in the leaft acquainted with fuch enquix
ries, will be able fully to comprehend it
and certainly fo great and eflential an en-
quiry is as incumbent upon the gentle-
man to know, as the profefled philofo-
pher. Every man ought to have a know-
ledge of the principles of life, in order to
guard and protect his own; it will give
him a general idea of the principles of
medicine, and enable him with his own
obfervations and feelings, to regulate his

own
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own health : agreeablec to the old adage,
every man is a fool or phyfician at forty;
for there are certain peculiarities of con-
ftitution which every man has,and which,
by attention, he will bc able to difcover
within himfelf; aided with a know-
ledge of the principles of life, he may be
able to make the moft ufeful and threwd-
eft obfervations; and thereby avoid the
impofitions of any prefuming empirick :
likewife, by knowing the principles of
his life in that extended view, he will not
be fo fond of quacking himfelf; the me.
dicines he does prefcribe and take, will be
upon a more liberal plan.

This whole fyftem, as I now offer it to
the world, I had ready for publication
above four ago, and at that time waited
upon Mr. Cadell, in order to publith it;
but was called into the country, where I
have been ever fince: and from other
circumftances taking up my attention, I
had entirely negle@ed it.

A young
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A young man, when he takes up fo
}eamcd and extenfive a {ubje&, and wher
he has to combat with the opinions of
the grcatc& men, requires a deal of refo-
hution ; but I hopc my readers will give
an impartial canvas, It is a work of in-
dcfatlgablc labor, where you are to build
a fytem of your own; a fyﬁcm whlqh
co‘r‘hprehends' all the different fciences,
viz. natural philofophy, anatomy,' phyﬁc,'
chymxﬁry, mathematics, &c. ‘and not
only to be well acquamtcd with thefe, but
even tocorrect their errors, and make new
Improvcments in each; otherwife I could
not have eftablifhed this extenfive doca
trine. And to do all this myfelf, without
having any perfon to aflit me, or to afk a
fingle queftion of ; being tenacious about
difcovering any part ; having from expe-
rience in one or two inftances found my.
confidence betrayed, in my philofophical
snquirigs.

Dr.
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Dr. Wasparg, whom 1 fhall
tver revere and efteem, and whofe in-
tegrity, worth, and kind friendfhip I
fhall ever bear a grateful remembitidnce
of, was the only perfon to whom I read
it, about four or five years ago, truly
fenfible of his judgement and confidence.

In the great hurry I have publifhed',
having come upwards of three hundred
miles, and being under the neceffity to
return immediately, the errors, typogra-
phical ahd others, &ec. will, I hope, be
candidly paffed over; and the great va-
riety of matter and fubjet I have madc
ufe of, being fo very extenfive, (at-
tending only to the great and general
fubjed;) 1could not give them that nice
inveftigatiott requifite ; but, being the
produ@ion of a young author, I flatter
myfelf I fhall bave an impartial invefti-
gation ; and, with fuch a pleafing reflec-
tion, Ireft contented.

AN



AN

E N Q UTIRY
INTO® THE

FIRST axp GENERAL PRINCIPLES

L 1 F E

A H E moft effential confideration, next
to the health of the foul, is that of the
body. The latter, [ may juftly affirm,

is the principal origin of all our griefs; for no
enjoyment can take place without health; and
with it, the greareit misfortuhes may be over-
come. And that man's happinefs (in a gene-
ral rule) will always be found to be the largeft,
who enjoys moft health: as the mind always
fympathizes ftrong!y with the body, theicfore
he whofe health is moft perfc&, will have a
mind moft content.

Thert as health is fo effential to the happi-
tefs of mankind, how careful ought indivi-
duals to be in the prefervition of it; and
Likewife the Phyfician, to whom it is intrufted,

B ought



2 An Enguiry into the Firft

ought to be a man of the moft liberal and ex-
tenfive knowledge and principles ; fuch for-
merly they were, men exalted by the gifts of
nature: but now the profeffion has got into
fuch a variety of hands, that it is a mere trade,
hackneyed by intereft, being too often prac-
tifed by thofe who have little pretenfion either
to knowledge or principle ; whofe conduét has
hurt the profeflion in the eye of the world;
but neverthelefs there are fome of the greateft
chara&ers fljll at the head of the profeffion.

It certainly is onc of the moft noble and in-
terefting characters, and ought to be held only
by men of the moft acute, penctrating, and
extenflive judgment; being able w pry into
the mifteries and intricacies of nature; anx-
ioufly to attend to every minute fymptom,
marking diftin@ly each of her fteps, then ab-
ftractedly to weigh every circumftance, giving
each its due balance, and from thence to form
his judgment,.

But not with an extravagancy of imagina-
tion, frormt a light fymptom, to build imaginary
whims, bantlings of the brain, forcing reafon
to their nurturc: nor on the other hand to be
entirely emperical, prefcribing upon the prin-
ciples of an old woman's knowledge; fuch a
diforder requires fuch a remedy.

The



and Generd] Principles of Life. 3
The variety of difeafes are fo numerous, the
Variety of conftitutions fo different; that an
empiric muft be in a continual maze; often
brdeting the famée remedies for oppofite di-
feafes. But he oughit. to mark, with a keen,
tenacious, and philofophical eye, every ftage
of the difeafe, and every operation of his
medicine. |

On the other hand, the dogrhatift is equally,
hay often moredangerous ; for I have fometimes
obferved the father of the whimfical capricious
bantling, ardently labour, at the expence of
his reafon, nay fometimies his veracity, to make
it leading-ftrings, (anxious of oftentation) i~
the greateft part of his hearers, or readers, bex
ing thofe whofe faculties are not the brighteft,
readily {wallow all, looking upori the author as
a man of fuperior knowledee, and that each
fatt is correttly ftated ; and then only catch-
ing half of his meaning, each builds his pecu-
liar theory upon it; and kills and flays un«
mercifully upon its flimzy authority.

But as health i the greateft blefing, and as
life is the firlt-impelling inftin&, cach cha.
ralter who takes upon him to be their guare
dian, ought to be affiduous and attentive to
his education and praltice. But it particue
larly behoves the world 10 be careful into

Ba whofe



4 An Enquiry into the Firff
whofe hands they expofe their lives : it ought

only to be into the care of men of learning
and liberality.

Man is ¢ndowed with faculties of reafon,
great’ above the fenfual which chara@erize
other animals; and the grandeft purpofes of
employing thofe, are, by inveftigating Nature,
(there beholding the wife difpenfations and
omnipotence of God) particularly that part
which not only exalts our {pecies above the
other part of the creation, feeding'the moft
refined appetite in beholding the beauties of
Nature; but likewife that part, which, imme-
diately, is beneficial and ufeful in the preferva-
tion of the fpecies.

Therefore, there is-no doétrine which ought
90 actuate the refearches of man fo much, as the
inveftigation of himfelf, being the moft refined-
part of the creation.—As the Poet fays,

The proper ftudy of mankind is Man,

I hope I have fatisfatorily made appear,
that there is no Dodrine which is fo noble or
fo ufeful, as the inveftigation of natural phile-~
fophy, particulirly the moft refined part of it,
viz. man; to be able to alleviate his greateft
misfortune, difeale.

Philo-
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Philofophy in this century has greatly ex-
tended her ground; but there are many bars
awhich are effentially neceflary to be furmount-
ed for her further progrefs, and which have kepe
our knowledge greatly in the dark, particu-
larly that part of fuience which relates to me-
dicine ; for the firlt and moft effential prine
ciples of life, viz. animal heat, fanguification,
and animalization, have never yet been exe
plained,

They have often been attempted, but upon
fuch trifling grounds, as neither philofophy,
‘nor gommon fenfe have juftified : The authors

| of thefe opinions have only fhewed an anxicty
and defire to cxplain, and juft guefled at the
moft fuperficial circumftances, being men
great in other parts of knowledge ; they thought
it a duty incumbent to lay open every part of
nature, which related to the human fy&cm, at
leaft to attempt it. But knowledge is often
the refult of chance, fpringing from thof¢ who
leaft feck for it.

In Nature we find three diftinét genera,
which philofophers have defined by the names
of animal, vegetable and mineral; each ge-
nus having its proper link in the great fyftem
of Nature, there being a regular gradation
from one to another; and by an accurate in-

B3 veftigator,
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veftigator, the chain may be purfued from
man, the firft of animals, to the moft imper-
fed, -unorganized minersl. This may be
thought more a philofophical declamation,
than founded in truth; but every naturalift,
who rationally and philofophically contem-
plates upon it, will find it fo: therefore no
one can direttly draw the line between each
kingdom, they fo imperceptibly run into one
anather ; there being many bodies which par-
take of the properties of two kingdoms; that
is, either of the animal and vegetable king-
doms, or vegetable and mineral kingdoms,

The general rule by which I define the ani+
mal kingdom, from the vegetable, is—the
.former pofleffing two obvious qualities, viz,
animal heat, or a temperature above the heat
of the other part of the creation around it;
likewife a loco-motive power, There will be
found fome exceptions to this general rule,
(but they are very few) owing to the gradation
of thefe two genera into ea h other; which
hinders a direét and general charalter being
drawn, without an exception,

Therefore, as animal life is particularly
charaéterized by having a principle or power
eculiar to itfelf, viz. of raifing its temperature

above the incumbent atmofphere, and other
’ hodies
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bodies around it, which power the-other genera
have not; hence this power of animal heat
immediately ftrikes one, as being the grand
ftep to be purfucd towards the inveftigation of
animal life, to know its great principles; par-
ticulariy as this heat maiks the diftinétion be-
tween thofe two great genera, the animal and
vegetable werld.

This animal heat, is not only -the ﬁronge_&
charaéteriftic by which it differs from the ve-
getable and mineral kingloms; but likewife
the life of the animal immediately refts upon
it; for death is the confequence of a depri-
vation of this animal heat; and as death ap-
proaches, in the fame gradation does the heat
diminifh.  So immediately is life depending
upon this great principle, that the leaft devia-
tion from the point g6 (of Fahrenheit's thermo-
meter) implies difeafe; that point being the
phyfician’s firlt guide.

Therefore as heat is fo neceffary a principle
in the humun fyftem, it immediately becomes
the object of the phyfician, to enquire into its
caufes and effets, We fee its wonderful
reftorative power, in the means made ufe of to
recover people who are apparently drowned;
for all the late medical improvements center
in this; an endeavour to reftore the exhaufted
animal heat,

B4 Their
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Their firft principles of conduét are, in keep=
ing -the body extremely warm, by artificial
heat, by ftrong fri¢tions, appiication of warm
fpirits, externally and internally, and imitating
refpiration; all of which evidently tend to re-
ftoring the deprived animal heat: and fo great
is their influence and power, that there are
rhany inftances, well attefted, where the ani-
mal, after having laid fome hours in water,
has by thofe means got its life renewed, or re-
vivified.—What ftronger proofs can we relate,
to thew the noblenefs of our duétrine ? '

The known advantages of the difcovery of
its great principles ; have ftruck the firft pby-
ficians wigth the enquiry, and a number of dif-
ferent hypothefes have been framed; for cer-
tainly an elucidation of this great do&rine will
give greater light into animal life, than an
other of the human fyftem, which has ever
been delivered before.  Indeed, moft of them
have fhewn a greater wildnefs of invention,
than ftrengthof reafon; theimagination having
been greatly exerted, forming various opinions,
which we fhall, T hope, candidly canvafs.—
Boerhaave’s opinion, as being the moft refpe&-
able authority, fhall firft come under our in-
-yeftigation.

Boer-
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Boerhaave is of opinion, that the lungs are
the authors of fanguification, upon the prine
ciples of mechanical force; by the action of
the elatticity of the air, and the force of the
impelling heart, and refifting arteries; whofe
joint influence, prefs, agitate, propel, grind,
and diffolve (ufing his own terms) the blood
and chyle.

Firft, Let us inquire, if fuch mechanica}
powers do exift.

Secondly, If fuch mechanical powers are des
manded for fanguification.

Thirdly, If thefe mechanical powers are the
entire ufe of the lungs, being fa compatible with
life, that a ceflution of this mechanical prefe
fure will extinguith life in five minutes; that
Peing really the cafe when the lungs ceafe
o ¥t

Fourthly, If the air, from its elatticity,

roduces this great force, which Boerhaave
peaks of.

Fifthly, If there is fuch a configuration of
the red globules (which Boerhaave afferts) viz,
that they are compounded of fix of the yellow
globules; and thofe to confilt of fix of the
lymph globules.

Sixthly,
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Sixthly, If that theory will account for the
different phyfical phznomena, viz. animal heat,
accretion, and excretion, &c.

Firft inquiry, If fuch mechanical powers
exift in the lungs. Firft then, let us enquire
into Boerhaave’s great and firft power, which
he fuppofed produces this great influence and
foicc ; whichis the heart, that this great power
is imputed to. Butlet us candidly inveftigate
if fych influence and force is juftly afligned
o 1t,

The heart is compounded of two ventricles,
or mufcular bags, each capable of containing
about two ounces of blood ; which blood they
throw out into the adjoining veffels at every
fyftole, This great organ the heart, gived
the firft mechanical impulfe to the motion of
the blood; being its firft and great organ of
motion in both its circulations: the blgod
having properly two grand channels; the ﬁrﬂ:
through the lungs, which fits it for the other}
the great and general circulation, pafling
shrough the whole body indifcrimina;cl)r.

As 1 before obferved, the heart is the great
author of the blood’s motion ; and likewife,
that one circulation of the blood, is a very pa;r’.-
tial one, only through onc of the vifcera;

while
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while the other is general and extenfive; there-
fore all-great and wife provident Nature hath
adapted the ftrength of each ventricle to each
particular circulation: that ventricle which
fends the blood through the lungs, having only
a partial degree of blood and veflels to aft
upon, comparatively with the other, is there~
fore conftruéted confiderably weaker ; while the
other, the left ventricle, having to fend the
blood through the whole fyftem, is therefore
confiderably ftronger.

Nature having conftructed the ftrength of
each ventricle, to the refitting powers they
have tq overcome; therefore upon diffection
of each ventricle, you will find the left muf-
cular powers, which throw the blood through
the gencral frame, conliderably ftronger than
the right. Certainly then, if there was this
mechanical preffure (of which Boerhaave{peaks)
a&ting upon the blood, it muft receive it far
more confiderably through the general circu-
lation, than through the partial one, the
Jungs; as the former’s moving and refilting
powers are moft confiderable  Indeed, the ra-
pidity of the blood’s motion through the
lungs, implies that the refifting powers there
are confiderably lefs, comparatively, than the
¥efitting powers in the general circulation. For
the moving powers, we have demonftrated, are

con-
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gonfiderably ftronger in the general cireula,
gion, yet it moves confiderably flower : which
circumftance, if Boerhaave had maturely con-
fidered, would entirely have deflroyed his
great dotrine of mechanical force in the lungs,
Therefore, if the blood receives any ftrong at-
tritian, it receives it by far moft confiderably
in.its general circulation; being there expofed
to mufcular motion, which exceeds the pref-
fure of the heart and arteries, by many de-
grees; but it has none of this mufcular mo-
tion in the lungs. 1 think, with the utmoft
jmpartialjity, we may candidly eftimate the
blood to receive fifty times more preflure in
its general circulation, than in its partial one
through the lungs. Therefore Boerhaave is
demanitrably wrong in his firft propofition.

Second inquiry, if fuch mechanical force is
demanded for fanguification,

All animals draw their fubfiftence, either
_primarily or fecondarily, from the vegetable
kingdom, The part of the vegetable which
gives the nourifhment, is univerfally allowed
to be the farinaceous part; fimilar to a Jymph
which we diftinétly mark in animal blood,

This vegetable lymph, by being thrown
through the lungs in the general circulation,
becomes
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becomes highly alkalefcent; being formed
into large red globules, confiderably, (as Boer-
haave ackpowledges) larger than its particles
or globules, when in'its vegetable ftate. Thert
what man’s idea of mechanical force, ¢an fup-
pofe it, to give thefe properties, to make the
blood globules fo much larger. Foree, ap-
plied in the manner which Boerhaave {peaks
of, with every reafonable man, muft imply
breaking down its globules, not increafing
them, or building them up. But the grofs
fuppofition of its giving that alkalefcent qua-
lity, that ftrong animal heat, that red coloury
from an exertion of force; can be defended by

no points of philofophy, that I have ever yet
heard or read of.

Third inquiry, If this mechanical f‘éi‘ce; al.
Jowing it to take place, is the ehtire and fola
ufe of the lungs, fo compatible with life, that
a ceffation of this mechanical preflure will ex-
tinguith life in five minutes; which is rcaily
the cafe when the lungs ceafe to act. '

This queftion, Boerhaave himfelf ackaow-
Tedges' in the negative, Indeed it appears fo'
-abfurd, that I fhall not attempt to refute it.

"Fourth Inquiry, That the air aéts by its
elatticity,
This



is An Enquiry into the Firft

This power in the air’s altion, Boerhaave
iays a great ftrefs upon; thinking that quality
alone will account for the air’s great influence
upon ‘the fytem, Korin one pait of his werks
he triumphs, afking the queltion, If this is not
the fecret pabulum of the alchymifts, fo much
fought after? Then in other parts of his writ-
ings, that fanguine thought is over-ruled by
his reafon; infinuating that there muft be fome
great quality in the air’s operation upon the
fyftem, which we are ftrangers to; being ftruck
with this forcible argument, that when an ani-
mal is bereft of it, it is killed in five minutes.

Indeed, through all his theory of fanguifica-
tion, his judgement feems never to have di-
reltly affented to it. His arguments upon the
doltrina, being very far from that perfpicuity
which we obferve in the relt of his writings.

Yet his theory of animal heat, {anguification,
&c. is by far, in my humble opinion, the moft
rational and philofophical of any that has been
yet offered to the world; indeed all his works
fhew the ingenious philofopher; which is not
the cafe with many learned treatifes that the
world is loaded with; moft of them being at
dire& enmity with common fenfe,

But
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But to our enquiry concerning this greac
tlafticity of the air in the lungs: Air is a body
capable of ftrong elatticity, and of being highly
rarefied by the application of heat ; proved very
fenfibly by a bladder only half filled with air,
being held to the fire, becoming fully diftend-
ed, almoft immediately, by the air’s expanfi-
bility ; fo ftrongly aéts, that if the applica-
tion be continued, the air will foon burft the
bladder., But if you wound the coats of .the
bladder, forming a conne®ion between the
confined air, and the general atmofphere, the
former’s power of expanfion upon the bladder
is entirely taken off; which is a dire@ fimilar
cafe to the air within the lungs; the connec-
tion there, of the air within and the alr with-
out, being fill continued, If immediately
upon the air’s being infpired by the lungs, the
glottis had forcibly fhut, the natural tempera-
ture of the animal body bLeing at g6 of Fah.
renheit’s thermometer, would have rarcfied the
infpired air, and fo have made this wonderful
compreffion which Bocrhaave fpeaks of : yet to
bave been able to have done this, the tender
air veficles muft have been a hundred times
ftronger than they really are, to have withftood

is great, wonderful, mechanical force of ex-
panded atmofphere. We all know chat the
blood’s motion and circulation are immediately

neceffary to life, and muft go forward; then
what



15 Ay Enquiry into the Pirft

what powers were there to move it; againft thiid
powerful elafticity of the xir? Why, thd
weakeft part of the heart, the right ventricle ;
which I have proved is univerfally allowed td
be confiderably wedker than the left. Yet the
fight ventricle has not only the refiftance of
the pulmonary arteries and veins to overcome,
but likewife this immenfe elatic power of the
air; whofe powers, agreeable to Boerhaave,
prefs, agitate; propel; grind, and diffolve the
blood. Oh wonderful! To this theory there
muft be an addition; making a complaifant
treaty between the elaftic power of the air; and
the ‘mufcular force of the heart; that tipon the
latter's action; the former would march away
quietly out of the lungs; for it would be phyfi-
¢ally impoffible for the poor heart to overcome
this immenfe fabricated altion of the ait’s elafti-
city, But we fhall find, that if an animal hotds
in his breath ever fo ftrongly, yet the heart fhall
ftill continue to propel the blood through the
Jungs, as it was wont to doy nay further, I do
infift, that the air inftead of impeding the
blood’s motion, greatly affifts and promotes its
free paffage; for in the feetus, the blood ne-
ver circulates through the lungs, ’till the
air has opened that paffage, by being infpired
into them,

Fifth
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Pifth inquiry, If fuch a configuration of the

red globules (which Boerhaave fpeaks of ) takes

place ; viz. that they are compounded of fix of

the yellow globules, and thofe yeilow glo-

bules do confiff of fix of the lymph or ferous:
anes.

This is Lewenhoec’s dollrine;~a men
wery eminent for his microfcopical obferva~
tions. He built his opinion upon obferving,
that the red globules of the blood were con-
fiderably larger than any other part;‘ from
their appcarmg to him round; from their
ocularly appearing ‘occafionally to be broke
down into yellow globules; and from the re-
¢cived opinion, that all fluid particles were
globular; and likewife from the principles of
Mathematics, it -is demonftrated, that fix
fpheres make the moft perfe& globe.  Then
let us enquire, if thefc eircumftances authorize
the conclufion,

FirR then, ¢their being larger, we fhall
¢onfider,

That they appear larger to the eye than the
feft of the blood, no one can deny ; but from
that, there is no philofophical argument to be
drawn, that they are formed of fix globules of
the yellow part of the blood.  Bur when I tome

C to
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to fpeak of my do@rine, I will fhew why they
put on that appearance,

The fecond circumftance which induced him
to this opinion, was, their appearing to him
round, when viewed with a microfcope;-but
in this he has been miftaken; for the ingenious
Mr. Hewfon has evidently and fatisfaltorily
proved them to be flat, refembling the form of
3 guinca :~He fays,

 Thele particles of the blood, improperly
¢ called Globules, are in reality flat' bodies,
«¢ Lewenhoec and others have allowed, thac
“ in fith, and in the ampbibia, they are flat and
¢ elliprical, but in the human fubjet and in
¢¢ quadrupeds, almoft all microfcopical ob .
¢ fervers have agreed in their being fpherical.
« When we condider how many ingenious per-
¢ fony have been cmployed in examining the
¢ blood with the beft microfcopes, it will ap-
«¢ pear wonderful that the figure of thefe par-
« ticles fhould have been miftaken; but our
« wonder will be leffened, when we confider
« how many obvious things are overlooked,
« ¢}l our attention is very particularly di-
“ refted tothem : and befides the blood in the
« human’ fubje&t, and in quadrupcds, is {o full
#¢ of thefe particles, that it is with great dif-

* ficulty we can fee them feparate, unlefs we
“ find
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#¢ find out a method of diluting the blood. e
*is to fuch a difcovery, that I attribute my
¢ fuccefs in this inquiry; for having examined
¢ the blood as it flows from the veffels of the
 human body, it appeared a confufed maf,
““ notwithftanding I fpread it thin on glafs, or
“ a piece of talk. - It then occurred to me to
¢ dilute it, but not with water, for this I knew
“ diffolved the particles, but with ferum, in
‘¢ which they remained undififolved. By ‘the
« ferum 1 could dilute it to any degree, and
“ therefore could view the particles diftin&
‘ from each other ; and in'thefe experiments I
¢ found, that thefe particles of the blood were
‘¢ as flat as a guinea. 1 likewife obferved, that
*¢ they had a dark {pot in the middle, which
* Father de la Torre took for a hole; but
¢ upon a careful examination, I found it was
** not a perforation, and thetgfore that they
‘“ were not annular. I next made experiments
*¢ by mixing thefe particulars with a variety of
““ other fluids, and examined them in many
¢ different animals, and the refult of thefe ex-
¢ periments was, that their fize is different ia
¢ different animals.

“ It may not be improper to obferve here,
s¢ that the accurate Lewenhoec, not having
¢ diluted the human blood or that of quadru-
¥ peds, fo as to fee thefe particles feparate

Ca “ from
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#¢ from e¢ach other, was thence not qualified to
¢¢ defcribe them from his own pbfervations, as
¢ he has done thofe of fifh and of frogs, and
¢¢ fufpeting a round figure was more fic for
# circulating in our veflels, was thence led to
“ fuppofe thefg particles fpherical in the hu-
#¢ man fubje. But I fhall hereafter be able
¢ to thew from his own words, that it is not
¢ his obfervations, but his {peculative api-
 nions, or his theory, that differs from what
f¢ have difcovered by thefe experiments,”

The opinion that all fluid particles are glo,
bular, ariginated from the evident appearance
of their fluidity, having fuch an eafy motion ;
cach particle appearing to move or roll over
one another; likewife from the known princis
ples of Mechanicks, that fpheres have the
eafiet, fmootheft, and quickeft motion ; from
mercury orquickfilver appearing cvidently glo-
bular. But our prefentknowledge of philofophy
has taught us, that thefe appearances are falla-
ciouss the do&rine of fluidity being moft in-
genioufly difcovered by the very eminent Dr.
Black, Profeflor of Chemiftry at Edmburgh
whofe doctrine T fhall take a curfory view of
Bereafter,

Lewenhoec’s nexs argument, of the red
globules appearing ta be broke down into yel-

low
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low ones, I fhall hereafter explain upon dif-
ferent principles. -

From fix fphertles; demonftrable upon the
principles of Mathematics, to make, when
joined together, the moft perfect globe; is
hd argument that the fame configuration and
union take place in the red globules; as I
have juft before quoted Hewfon, who proves
that they are not globular, but refemble the
fhape of a guinea.

The fixth inquiry : If this theory of Boer-
haave’s mechanical preffure will account for
the different phyfical effets, viz. animal heat,
sccretion; and éxeretion.

That the lungs are the principal authors of
animal heat, Boerhaave feems very determined
in opinion; and his arguments feem to have
arifen 2 prieri,

But his explanation how that heat is formed
and conduéted, is vague and inconclufive. Al-
lowing him his full extent of mechanical pref-
fure and force in the lungs, to really exift ;—
in what manner can we fuppofe that that pref-
fure can a&, to produce fuch a high tempera-
ture of continued heat? Smoothy pliant, watery
bodies, being impelled againft ¢ach other, with

C3 ever
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ever fuch a determined force, will not produce
by any means this heat. Give a fluid a hun-
dred times the preffure and motion out of the
fyftem, and fee if any heat is the refult: A
vague argument indeed ! But the other phyfical
effefls affigned to this doftrine of mechanical
force, viz. accretion, and excretion, are fill
more undetermined ; in what manner force can,
give the blood thefe properties and effets, is a
chafin that no man’s reafoning can fill up,

But that the lungs are the authors of thefe
properties and effetts, feem demonftrable ; for
not a fingle drop of blood goes to the nourith-
ment of any part of the fyftem, but what has
firt undergone that great and neceffary cir-
culation, through that grand vifcera. The
coronary artery, which fupplies the heart
with nourifhment, {prings from the aorta,
and goes back again to the heart. The Jungs
themfelves have their blood from the pulmo-
nary vein, being of that blood which has juft
undergone the circulation through the lungs.
But 1 will give you Boerhaave's own words
vpon the {ubjedt,

“ The ation of the lungs is therefore of
areater moment in 8 healthy body, than that
of any of the other vifcera; fince there is no

part
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part of the whole that receives fo much as a
fingle dropof arterialblood,’till it has firlt been
exquifitely ftrained through the lungs It alfo
appears that the whole mafs of juices in the
body pafs through the lungs, in thc fame time
that they compleat their circuit through all the
other parts; fo that while all the other vifcera
receive only a fmall portion of the blood, the
Jungs recetve and tranfmit the whole mafs.
Hence we difcover the lungs to be the prin-
tipal elaboratory of fanguification, and for con-
verting the chyle, which is all brought hither,
into nutritious _]UICCS In this organ, the whole
mafs of juices receive that degree of fluidityand
attenuation which fits them to circulate freely
through all the fmalleft veffels, and which they
cannot receive in any other part: and it is
therefore here chiefly that the blood and its
juices, are prepared and fitted to make the fe-
wveral fectetions, and to perform all the a&ions
of life and health wh:ch depend on the ef-
ficacy of the Auids.”

Such were the fentiments of the great
Boerhaave concerning the lungs. His judge-
ment led hiin to fce, that this noble organ
ferved the grandelt purpofes in the animal
frame. He further adds,

C 4 “ This
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¢ This obfervation holds true throughotit
all kinds of animals that have two ventricles
in the heart; and breathe air into their linps
like ourfelves ; even the blood of the whate kind
of fith, that inhabic the frozen feas, is equally
hot with ours; fince they breathe: but thefe
reptiles and amphibious creatures, whichk do
not breathe, or have but one ventricle in the
heart, have their blood near as cold as the efes
ment they inhabit.”

Such circomftances appeared to this great
man, a ftrenuous argument; for his opinion
concerning the great office of the lungs; but
when he came to philofophize, and explain
how nature conduted the operations of this
vifcus, truth deferted him, giving bent to a
whimfica} imagination.

Though he faw with greater penetration and
perfpicuity, the funtions and difeafes of the
human fyftem, than mo’t men; yet fuch
is the fallacy of human intelleéts, that the
greatelt men are apt to be deceived. Upon
this theory, he formed his great doltrine
of lentor and vifcidity ; making in the whole
a moft ingenious ftructure; and yet we fec
upon what an uncertain foundation, This

thould
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Mhould teseh phyficians the reftraining of theif
imagnation.

But let us confider his dorine further; do<
ing it in a general way.

If the advantage the blood received in the
hungs, was owing to its beitig comprefied by
the clafti¢ power of the dir; a man might ar-
tificially be kept alive, by having a large blad<
der fixed to his mouth ; {o large, as to containt
more air than his lungs would hold; fo thae
having fpired, fome air would ftill be
¢ontaimed within the bladder; after his longs
had deftroyed the natural elafticity of chet
air, and tMerefore apreeadle to his dorine,
the elaftic power of the air being deftroyed, it
compreflive force would likewife be deftroyed,
and in ¢onfequence its vivifying power: But
if arrificial force was exerted npon the bladdery
fo make up for the deftroyed elaftic power of
the air; life would ftill be conducted: arti-
ficially, the bladder wright be compreffed and
relaxed alternately, imitating infpiration and
éxpiration. Upon this mechanical plan, «
perfon might live under water, by having &
fpring fixcd to the bladder; to give this coma
preflion to the air wirhin it alernately.  Bue B
fuppofe neither Boerhaave, nor his advocatesy
would Tike to rifk cheir lives upon the ex-

periment,
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periment.  He gencroufly acknowledges, that
he does not fee, upon the principles of his
theory, but that water might have been
breathed to equal advantage.

If there required this great attrition betwixt
the blood and tts veflels, which Bocrhaave
fpeaks of, in order to diffolve the groffer parts
into lefler, the finaller compactted into larger,
and the afperities abraded from both; certain-
ly all this would be done in the courfe of the
circulation, and mufeular motion; where there
are fifty times more mechanical force exerted
upon the blood, than there is in the lungs.
For if this great force really exifted there, the
tender air veficles of the lungs would foon be
abraded and lacerated.

But we obferve this mechanical force re-
ccived in the circulation through the general
fyftemn, along with the great mufcular motion,
which the blood is there expofed to; inftead
of aiding the lungs’ ation and power upon the
blood; fo alters its properties and powers,
which it received from the lungs; that it re-
quires a frefh paffage through that vifcera, be-
fore it can fit it for the fecond or general cire
culation through the fyftem.

1 thould
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1 thould fuppofe that every one will al:

low, that life is fupported in every animal, by

the fame principles: If any one thould offer

to contradi@ it, I fhall not think the contra-

di&ion worthy of being at any trouble in
refuting.

-Fith is an altive vigorous animal, which pof-
feffes red blood ; in general they have no lungs,
and in confequence can breathe no air: whae
makes their fanguification then? where are
their fluids comprefled? As a diffection of
that {pecies of animals, is ¢lucidating and en-
tertaining, ] will enter vpon it: 1 fhall quote
Boerhaave, who fays,

“ In fifh, the heart lies in the head, in a
fort of bag, with only one cavity or ventricle,
A kind of facculus receives the blood from the
vein below, which is inftead of a cava in fith;
which facculus contraéts, and conveys it to the
heart above, which next contracts, and propels
the blood into an artery or aorta; the firft:
branch of which goes to the vifcera; and the
next dividing into two, fends one of them to
the bronchia or gills, which are cartilages di-
viding into a multitude of arches, under the
lower jaw; upon every one of which are ex-
tended branches of this artery, in a reticular
difpofitiun :—thefe gills in fith, are conftantly

and
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moving, both above and under water;
in the manner of lungs; whofe office they

fupply.”

That the gills are the lungs of the animal,
where their fanguification is performed, every
philofopher will allow ; but then there is no
compreflion here; the gills only gently move
up and down, merely, with this evident inten-
tion in Nature, to make a new applicition of
fome frefh water; which certainly conveys
fomething fimilar to the animal that air does.
But what that vivifying principle is, we fhail
tonfider hereafter.

In the hatching of the chick from the egg,
the only thing demanded is an application of
heat, which vivifies the cgg: this heat may be
either thc animal heat of the mother; or an
aruficial application of it in any other way:
It a&s by forining fanguification; firft in the
punétum faliens ; which fhews itfelf by a litte
ted fpeck in that part of the egg. There i¢
no mechanical force or compreflion exerted
here in vivifying the egg. Indeed Bocrhaave
himfelf acknowledges, that this queftion, how
the egg is animated, (upon the principles of
his theory) is moft difficult to folve; not even
attempting to anfwer it.

But
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But indeed all the boafted calculations of
Pitcairn and Keill, the great authors of mecha-
nical force, which they fay is exerted upon the
different organs of the fyftem; exprefs more a
knowledge of a wooden man, than that great,
noble, and divine machine, the human fyftem;
it being wooden doétrine indeed!

But how weak-fighted man is liable to err,
is demonftrated by the different theories of di-
geftion, which have been given to the world s
One making the ftomach a ftew-pot, where the
aliment is digefted on the fame principles, that
the meat is cooked upon the fire; by being
s&tually broke down by the direét force of the
fire.  Another great theorift, finding that his
predeceflor was wrong, for that the ftomach
would alfo be ftewed, as well as the aliment;
therefore ftewing could not be the procefs of
digeftion, founded a new theory; that the fto-
mach {ecreted a liquor, fomething fimilar to
oil of vitriol; which digefted the aliment by
its great diffolving power. A third refleting
that the corroding power of this liquor was
fuch, that §t would at implicitly upon all the
vifcera ; they likewife would be in danger of
being digefted; therefore he planned a new
doftrine, drawn from the mufcular fltomach of
birds; and as mufcular a&ion was plainly de-
monftrated there, he thought the fame took

place
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‘place in the human fyftent; and that our fto-
mach performed its office, upon much the fame
principle as a mill grinds corn; and from his
known laws of mechanics, that little hard ba-
dies being thrown into the ftomach, muft affit
the grinding office of the ftomach, by produ-
cing a greater attrition; and from analogy,
birds naturally fwallowing little ftones, to
affift their digeftive organs: therefore hjs the-
ory directed our fpecies to do the fame; and
from being a perfon of authority in the medi-
cal world, it was received; and patients were
ordered to fwallow hard bodies; whofe refrac-~
tory qualities not being to be digefted by the
ftomach, often caufed obftruions in the ip-
teftines, and produced death,

Indeed the mechanical idea of fanguification,
when accurately inveftigated, feems equally as
fatlacious: I having no occafion fo anxioufly
to combat it, but from its being the do&rine
of that great mafter Boerhaave ; and certainly
his authority deferves the moft ferious refuta-
tion, and confideration,.

The air’s paffage into the lungs is nothing
more or lefs, in its comprefling power, than
taking a bladder, pulling up its fides to admit
the atmofpheric air, and then letting the {ides

collapfe again, which will force out the air by
ther
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their own gravity, The compreflion of one
hundred pounds, which Boerhaave fpeaks of
upon Keill’s authority, would lacerate the ten-
der air veficles in a hundred places: they being,
agreeable to his own words, ten times thinner
than writing paper: a thin, lax membrane,
which, upon diffe&ion, contradiéts the fuppo-
fition of any great comprefling force being
exerted upon it; for if there was, it would
take on a hard tough membranous appear-
ance, fimilar to the appearanceof all membranes
which are ftrongly acted upon. Butl do po-
fitively affert, that there are no membranes in
the whole fyftem, which are comprefled with
the force, that Boerhaave fays is exerted in the
Jurgs. What fhould confine the air from ruth-
ing out again, if it acted with that prodigious
force t We obferve no power in the conftric-
tion of the glottis, nor any part of the larynx;
they being conftrutted of a cartilaginous fub-
ftance; exprefling this evident intention in
Nature, to hinder it from clofing, that the air

may have a freg paflage, both in its entrance
and exit.

We know very wall, that the air within,
balances the air without; demonftrated from
eur bodies being free from the weight of the
stmnofphere; and even in cavities it is the
fame: for if, from whatfoever caufe, the air

pafles
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pafics into any cavity of the body, neturally
clofed; it does not lacerate and tear thae cg-
vity, or exprefs the leaft weight upon it: For
example, obicrve the womb after delivery; a
vifcus that is naturally clofed frain the air’s
inflyence; yet after delivery, when the air hay
a free accefs, 1t comprefles it not; for if it did
m the leaft, at thar time the orgap hss fuch
fenfibility, from its exertion in the expulfion
of the child, that it would certainly fecl it, and
receive injury from it. Indeed, when we have
the appearance ar fenfation of weight upan the
fyftem, it is from the oppofite caufe ; from the
air's being lighter than vfual; obfervable in
damp weather, when the mercury in the bav
rometer is loweft.

In 2 wound of the mufenlar fubftance, we
obferve the moft tender filaments ftand ereét;
which would not be the cafe, if they had ta
bear the weight of the atmofphere, it beng fo
confiderable.  Ndture fhews fuch a feofibility
and injury framn preternaturalcomprefiions, thas
the leaft force alting conttantly, will deftroy
the hardeft bones ; exemplified in an ancurifm
in the thorax, defiroying totaly the breafl-bone
frum compreliing it.

I fhould hope the candid 1eader is fufficient-
ly fanisficd with the folidity of my arguments:
I pre-
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Time the refutation has appeared all along fo
bbvious, that I muft have exercifed his pa-
tience, fpinning it out fo long. Butl fhall

apologize upon the confideration of whofe au-
thority I am refuting.

Two great intentions of this treatife are, to
explain the doltrine of animal heat, and fan-
guification; they being the balfis of the know-
ledge of the fyltérh, and of medicine: for till
they are elucidated, our medical knowledge
muft be empirical, and greatly confined. Boer-
haave, fenfible of their confequence in extend-
ing our knowledge, undertook the inveftiga-
tion, and upon his theory, refultiig from thofe
refearches, he built the ground-work of his
medical practice; which we have endeavoured
to prove is fallacious. Thete has been another
theory oftcred to the world, to explain animal
heat only ; hot endeavouring to prove; or throw
the leaft light upon f{unguification ; which we
fhall next take under confidetation.  Who firft
hatched it, and gave it to the world, [ am a
firanger to; but however, 1t 1s nentioned as
one of the doétrines of the day.

This fecond doétrine, which we fhall next
confider, only relates to the explanation of
animal heat. As itis in this quality that ani-
mals differ from the other part of the creation;

1) berng
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being capable of generating heat, fu: generis;
and as the life of the animal fo immediately
refts upon it, it has exercifed men’s judgment ;
and various hypothefis have been framed about
it. The one I am now going to examine, is
the fuppofition, that it is the effect of putre-
fattion in the animal fyftem.

Their firft argument, that they draw theit
conclufion from, is an opinion, that an animal
body is in a conftant ftate and tendency to
putrify, fome part of it conftantly entering
into that ftate, and being evacuated by the dif-
ferent excretions.

Secondly, they qbferve from analogy, that
vegetable and animal bodies, when under a
ftate of putrefation, generate heat,

‘Let us confider their fiuft argument, that an
animal body is in a conftant tendency to pu-
trify ; fome part of it conftantly entering into
that ftate, and being evacuatcd by the different
excretions,

Let us define what putrefaclion implies.—
Putrefaction is a [tate of diffolution in a body’s
component parts, being broXe down, and
taking on a different form and quality; ftrong-
ly charaterized by fetor: and likewife its

matter
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Fatter acing as a yeaft or ferment to the diffg~
lution ot putrefaction of other bodies.:

Now let us fee if fuch a ftate of putrefattion
takes place in 4 healthy living animal.

Nature has formed every living body, both
the vegetable and animal, in a ¢onftaht ftace of
neceffity, to have a frefh fupply of matter ; one
evident caufe for this repeated fupply of frefh
materials, is the natural dbrafion and wearin
down, from the motion which is conftantly
taking place in living bodies; and we know a
conftant attrition, the confequent effects of tho-
tion, will wear down the hardett bodies, Ther
it is not at all wonderful, that it fhould have
this effe upon the animal fyftem; as the con-
ftant motion of every minute fibre is ftill go-
ing on, and a circulation of every fluid par-
ticle: therefore, from the known principles of
mechanics; there muft bé an abrafion or wear-
ing of the animal fibres; being compounded
of foft parts eafily abraded; which after being
fet loofe, are difcharged by the different excre-
tions, But let us enquire, whether thefe excre-
tions partake of the principles of putrefaction.

The principal excretions of the {yftem are,
perfpiration and fweat; next to thefe, urine,
faliva, and likewife leffer ones, not worth taking
: D a notice
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notice of. That by ftool I do not mention, as
being the rejected part of the alimeat mixed
with the bile, pancreatic juice, and mucous of
the inteftines ; all which animal juices, I pre-
fume no one will fay are thrown out as being
the excrements of the animal; and the refufe
of the food cannot be called part of the ani-
mal, as it mever entered the circulation. There-
fore perfpfration, fweat, urine, faliva, &c. are
the principal excretions, all of which we have
in our power ocularly to examine; then let us
fee if their compofition comes under our defi-
nition of putrefaltion; which is a diffolution
in a body’s component parts, being broke
down, and taking on a different form and qua-
lity, ftrongly charatterized by fetor; and like-
wife its matter acting as a ferment or yeaft, to
the diffolution and putrefattion of other
bodies,

In perfpiration and urine, we obferve no dif-
folution of their parts, till they have been &
long time expofed to the air; and we know
that time and air will putrefy the firmeft bodies)
they will ftill retain their properties and qua-
lities: after ftanding fome time, they gene-
rally will depofit a mucous, which they kept
foluted, from the heat which they received
from the temperature of the body; but after
lofing that heat, there will be a finall fubfi-

dium
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dium; and if that fubfidium be examined, it
will not be highly putrefative. As to the fe-
tor refulting from thofe animal excretiops of
perfpiration and urine; it is by no means fuch
a one as fprings from animal putrefaction:
but is fimilar to a fmell, which we obferve-
proceeds from the different internal parts of
the animal ; nor will its matter a& as a fer-
ment. Put meat along with urine, and you
will find it aét as an antifeptick; it being prin-
cipally compounded of ftrong volatile fales, viz.
fal ammoniac, &c. which we know to have an
antifeptick quality. If putrefa@ion took place
fo fenfibly in the fyftem, every living animsl
would fmell like a cadaverous fubftance. But
let 2 man put only ten grains of putrid fleth ia
his pocket, and he will foon be ne/e, a3 Hamlet
pathetically calls it.

But even to allow them their firft propofition,
that there is a putrefadtive ferment conftantly
taking place in the fyftem, being evacuated as
generated by the excretions; let usfee if their
fecond prggofition would even then evince
their doctrine.

Which fecond propofition is, that they ob-
ferve from analogy, that vegetable and animal
putrefaction generate heat.

D3 I be-
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I believe their fact in refpec of animal pu-
trefaftion generating heat, will be greatly
doubted. The ingenious Mr. Beaumé can-
didly declares, from his own experiments and
obfervations, that animal bodies generate na
heat in their putrefattive ftate. Dr. Pearfon,
in his ingenious thefis upon the principles of
animal putrefactiony declares the fame. I my-
felf have examined many whole putrid animals,
in the-higheft ftate of putrefaétion, where every
fibre was undergoing this ferment; yet I could
not obfegve this hgat: and certainly, if in that
'_ﬁr.ong cadaverous ftate -no heat was generated,
can ‘we fuppofe, (allowing the extent of their
opiniog, of putrefaction taking place in the
living-agimal)- that heat could be generated
by -ity; when .the dead animal, in the highef
and moft general putrefaction, gave none.—
The heat produced by the living animal, is fo
confiderable.a one ; bripg a conftant heatof 96
of Eqlubnlikit’s checmometer; and giving thig
great aegru; of heat under all circumftances,

If an immenfe pile. of green vegetables be
heaped together, fo that their inmoft parts
fhall have no accefs to the air, atual fire will
often take place; feen in hay-ftacks when im-
properly dried taking fire : but will any philg,
fopher, with a grave countenance, fay, there is
any analogy between the hay-ftack and the livt

ing
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ing animal? Likewife another body, manure
from the ftable, being compofed of animal ex-
crements and ftraw, &c. if a large quantity 13
compiled .together, in the courfe of time it
will generate heat; but both the hay-ftack and
manure require fome months of time, and like-
wife to be compiled in a large body, before
this putrefaction will take place: but if it is
put up- in -{mall piles, equal in diameter to a
common-fized animal, little or no heat is ggne-
rated: the fmallett infedt, neverthelefs, has
animal heat; and noman’s organs of fmell are
fo fine, not even a dog’s, as to be ftruck with
its putrid effluvia.

If an -animal body be immenfely large, it
may very probably generate heat, as weil as a
huge pile of vegetables, if under a ftrong pu-
trid ferment.  The late ingenious Dr Monro’s
obfervation of the putrid whale, in fome mea-
fure corroborates the fuppofition: upon thruft-
ing his arm into it, he thought he difcovered
fome heat; which, I prefume, was owing to
the immenfe quantity of fat or oil having be-
some putrid. But we obferve no fuch huge
pile of fat in the human fyftem; and one of
that fpecies will give a conftant heat of g6 de-
grees of heat, of Fahrenheit's thermometer, if
It be ever fo lean; and this whale gave no fen-
fible heat upon its furface; and the heat it

D 4 gave
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gave was far inferior to apimal heat. Indeed,
maturely confidered, it gppears a moft vague
opinion; it exprefles fuch a defire to account
for this grand cau'e of heat, that they are de-
termined to fix upon fome idea, if it be ever fo
irrational, If th.s theory of animal heat was
founded in truth, a perfon when dead would
have a ftronger animal heat than when living ;
but when death takes place, there is an entire
ceffation of it.  For you may accurately mark,
as death comes on, in the fame gradation 1s
the animal heat extinguifhed. In putrid fe-
vers, where we are fenfible a pugrefactive fer-
ment is going forward, there is confiderably
lcfs animal heat than in inflammatory fevers,
where there is the reverfe difpofition of a pu~
tretactive fcrment taking place: In the putrid
fever there is, no doubt, a greater degree of
heat teking place than ordmary, but that fu.
perior degree of heat originates from the fe-
ver: the greater impetus of the blood, and
other caules depending upon that fevers but
of all tevers, a putrid one has the lealt heat.

We ohlerve likewife, that the hear always
bears an cqu’tl proportion to the impetus
the bload ; that, upon the blood's impetus be-
ing increafed, the heat is hkcw:fc increafed ;
fo wice 'verfa, as the blood’s impetus is dimi-

mlhcd\,
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nithed, the animal heat is diminifhed. Nay,
-farthcr, the ingenious Drs, Fordyce and So-
lander have endeavoured to prove, that the
fyftem has a generating power of cold as wellas
of heat; for they went into a room, heated
to twice the temperature of animal heat; and,
what is fingular, their bodies did not partake
of the temperature of thes room, which every
inanimate thing about them did. The but-
tons of their cloaths were quite hot upon be-
ing “touched, and their breath, (which we
know partakes of the temperature of the fyl-
tem) felt quite cold and cordial to their
hands and face, Then can it be fuppofed
the fyftem has a direct inftantancous power
of lncmﬁng and diminithing putrefaction ;

that, in this cafe of Doctor Fordyce's,
the fy&cm fhould fuddenly and entirely

ftop its putrefadive ferment, cven at a time
when fo great a degree of heat was prevailing
to promote it: but, even allowing the {yftem
a power to ftop its prutefaction, how comes it
to generate cold, which the Doctor fays fen-
fibly took place. If they can reconcile all
thefe circumftances and fals to their princi-
‘ples, I fhall candidly affure them, their reafon
#nd mine differ very clentially,

. Another theory (which has been eftablifhed,
foncerning this great and material knowledge,
viz,
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viz. animal heat) endeavours to prove, that it
is owing to the motion of the blood; its par-
ticles rubbing againft one another, and like-
wife againft the fides of the veflels; is in my
opinion, equally as fallacious and unphilofo-
phical as the other theories,

What man's knowledge of mechanics can
fuppofe, that the trifling attrition of the fluid
bodies (which takes place in the animal) rub-
bing againft one another, and againft the fides
of refifting lax veffels, lined with a mucous, to
defend them from attrition ; : could .pofiibly
give a univerfal and conftant heat over the
whole fyftem indifcriminately, of 96 degrees
of Fahrenheit’s thermomecter, Nay, a fal,
which dire&ly and pointedly contradiéts their
opinion is, that children have a ftronger and
higher degree of heat than adults. = This is a
dnrcé't contradi&tion; for, agreeable to their
theory, we fhould expeét their heat confidera-
bly lefs in them than in the adults; for it muft
be univerfally allowed, that in children (being
of a lax tender fibre), that the mechanical
powers exerted upon their blood and veffels,
muft be confiderably lefs than in the adult;
The fibres of the latter, having got to that ani=
mated and perfec ftamina, muft be many de-
grees fuperior in force and aftion to the lax
tender fibres of the new-born infant; yet wone

derful



and General Principles of Life. 43

Aerful to relate to the advocates of this theo-
Fy, the new born infant’s heat is ftronger than
the heat of the firm elaftic fyftem of the adult.
If hard bodies, metallic, &¢. are ground to-
gether by a ftrong force, they will produce
heat; but it requires fuch a ftrong force, as
£ven to tear their component parts. But if
water, mucous, or oil, intervene, betwixt the
two bodies, they deftroy the effeét, heat is not
gencrated : - therefore, if even they were to
prove,  that this imeenfe actrition, (which
takes plage when heat is produced, by rubbing
metallic bodies together,) did really exift in
the fyftem, the blood and other fluids of the
animal would deftroy its effe in producing
heat, as'shey all have either an oily ormucous
quality; the blood having fenfibly that oily feel,
when rubbed betwixe the fingers. Therefore,
we have proved, that if even this powerful me-
chanical force required to produce heat, was
really exerted in the animal, its fluids would
deftroy the effeét of heat being produced ; and
likewife do affert, that if thofe great mecha-
.nical powers were exerted, the animal would
be repg and torn in pieces in five feconds of
$ime. Weknow very well that the fmall ani-
gual, a fly, poffefles animal heat; and can any
P‘hifdfophcf affert, with.a grave countenance,
that there is that impetus of the blood and
Yelg)s in that anima), fo as to produce this

mechanical
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mechanical force, unphilofophical. Make an
artificial animal, having a circulation analo-
gous to that in the human fyftem, giving its
fluids all the force that art can invent, and you
will not give it animal heat. Soft unttious
bodies rubbing together, with the trifling
powers that are exerted in the animal, can by
no means be fuppofed to produce this great
effeCt; nor, as the great and ingenious Dr,
Cullen obferves, can it be proved, that in fuch
a number of animals, under the fame tempera-
ture of heat, that their blood moves in all its
circumftances in the fame ratio, being direétly
correfponding.

If a perfon’s blood moved 6o pulfations in
a minute, the temperature being then at g6;
upon the pulfe being accelerated to 120, the
temperature of heat will not rife in'the fame
proportion. Or upon ufing the ftrongeft ex-
ercife, when the blood's impetus is greatly
quickened, the heatis not in the fame grada-
tion accelerated.

But I dare fay, my reader will agree and
conclude with me, that all thefe theories are
vague and inconclufive 5 beingneither grounded
upon philefophy ner reafon.

After
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After combating the opinion of the grea.tcft
mafters, juftly celebrated for their medical
and philofophical abilities; a perfon ought to
be extremely. delicate in offering his fenti-
ments, upon fuch myfterious and abftrufe fub-
je&ts, where fo many have failed. But too
great 2 modefty is prejudicial to knowledge ;
for many a great man has flept in obfcurity,
and many great points of knowledge by ‘that
timidity have been loft; from having too great
a falfe delicacy, which it certainly juftly de-
ferves to be called.

No man ought, 2 priori, to fay, I will ac.
count for fuch a point of nature; butif a hint
ftrikes him; which, when examined, carries
the fair authority of truth, he neither acquits
himfelf with juftice to the world, nor to his
own merit, if, with a proper and delicate confi-
dence, he ddes not offer it to the learned and
candid public; there to be impartially can-
vafled, whether it is to live or die. But we
fec very often prejudice, refulting from little
low motives, refufe jultice to real merit and
truth ; while the next generation, not being
cotemporaries with the author, thercfore ex-

empt from the rivalthip, givehim his due cha-
ratey,

Te
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To exemplify this opinion, nothing can do
it more ftrikingly, than the little low preju-
diced ignorant cavillers, which the great Har-
vey met with, in oppofition to his immortal
difcovery, the circulation of the blood. Tho’
he demonftrated it fo clearly and “evidently,
that a child’s reafon might have feen into ity
yet many of his totemporaries,  from: envyy
ignorance, malice, and other abje& paffionsy
barked with all their might and power; but
all availed not, truth and juftice triumphed.
1 believe there are many, whofe reafon is fo
choaked up and fhackled, from old fcholafti¢
prejudices; being a bafis for many years prac-
ticej that at laft they are as reconciled to their
reafon, as being as clear falts, as any demon-
ftration in Euclid. I have often met with
thefe prejudiced old pratitioners.

There is fo much oppofitiod in mankind
when fame is the contefi, refulting from low
pride, &c. that no one can fteer in a public
line exempt from it.

When the great Harvey demonftrated his
dottrine fo glaringly, that the moft prejudiced
judgement could but affent to it; then they en-
deavoured to prove, that he was not the firft
difcoverer; that Michael Servetus knew, and
demontftrated it to the world before him. Nay,

they
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they went fo far back, as to quote Hippo-
crates’s knowledge of it. But I think now
all the candid world, without hefitation, gives
it in favour of Harvey.,  Servetus, no doubt,
was acquainted with the . blood’s circulation
thro’ the lungs, but he was an entire ftranger
to the general circulation of it thro’ the whole
body ; . fromthe heart by the arteries, to the
extremeft parts; and back again, by the veins,
to.its.origin, the heart.

As the imagination is fo fertile, and as men's
judgements have been {o long and ftrenuoufly
exercifed upon the different points of philofo-
phy, that there is fcarce a point, but what
fifty vague opinions have been thrown out con-
cerning it, founded merely upon wild fuppofi-
tion; but the honour of the difcovery cer-
tainly belongs to him, who firft demonftrated
it to the world, upon clear and evident prin-
ciples; recetving fome circumftances, rejecting
others,

But that I may not be thought to digrefs
from-my fubject, what a happy knowledge it
muft be to the phyfician, to know upcn what
principles, that which he is the guardian of,
namely life, confifts in; then he will be able to
reafon clearly, not to ftumble in the dark ; but
to prefcribe with a confidency of judgement.

Boerhaave
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Bocrhaave was fully fenfible of the great im-
portance of the difcovery; as being the greaé
barrier to medical knowledge. Aftér en-
larging upon its importance; he conclude¢ with
faying, Happy will be the man who fhall
difcover it. He only alluded to the difco-
very of the great caufe of animal heat; but
particularly a difcovery of the genétal princi-
ples of life, muft, I think, bé the gréate®
difcovery that ever philofophy has yet found
out; as being the great key to hesling dif-
eafe.

It behoves every philofophet, patticularly
the phyfical ones, anxioufly to fearch for it;-
for it is this great knowledge, that will fhew
the ftrength and weaknefs of the different phy-
fical theories of difeafe, which has nurfed each
man’s practice : many of them, I am afraid;
will appear very far from the truth, and fim-
plicity of nature. Then may medicine be
called,with propriety, a {cience. Therefore, if
it is in the reach of men’s intelle@s, every man
ought to fearch diligently after it, But true
merit and knowledge is fo little attended to,
that men are more defirous. to freight them-
felves with fuperficial accomplifhments, and
political manceuvres, which principally ftamp
cach man’s charatter,

The
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The difcovery of the great prigciples of life
would put a ftop to the great varicty of theo-
ries that have been eftablifhed; and others
that would be eftablithed. Every man then
would be able to regulate his practice, upon
folid and regular grounds; agreeably to that
fimplicity aiid uniformity ef Nature, which we
always find her cloathed in.

But let me premife a fhort hiftory of the
animal.

There are two genera in nature, which
make up the principal part of the creation upon
the globe, being the animal and vegetable
kingdoms: we evidently obferve they both
enjoy life ; — life is a very vague term, when
applied in this philofophical fenfe ; but what
I imply by it, is a body having a power of ex-
tenfion within itfelf, being produced from an
ovum, by copulation of the fexes; which gene-
rates to maturity, and being then capable of
propagating its fpecics.

Agreeable to this definition of life, both the
animal and vegetable kingdoms enjoy life, but
they differ exceedingly in the degree of vigour
in that life. "The animal, we obferve, have
ftrong charaleriftics of life, which the vege-
table have not,

E Eirft,
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Firft, in refpet to corporal fun&ions, the
animal has a flrong degree of heat.

Secondly, a loco motive power.

In refpet to the mental fundtions, viz. per-
ception and fenfibility 3 they differ fill flrong-
er; indeed the vegetable is difputed, whether
it poffefles any or not. But the animal is well
known to enjoy a vigorated perception, with a
great fenfibility ; nay, the human part of the
creation enjoys a degree of intelleual facul-
ties, capable of rcafoning abftraltedly, when
the obje&ts are not prefent; in fhort, of form-
ing imaginary pcrccptions, fupremely cminent;
great in the inveltigation of the myfteries of
nature ; forming a ccmprehenfive idea of God,
the great author of all things. '

As we have thewn fo great a diftin&tion be-
tween the animal and vegerable kingdoins, one
would prefume that the definition would be
very calily made; but upon a clofe examina-
tion it will be found very difficult, for this
reafon ; there is fuch a regular gradacion, they
fo imy erceptibly run into one another, that one
cannot draw the line; there being many bo-
dies in nature which partake of both the ani-
mal and vegetable kingdom ; therefore our
definition muft be a general one, comprehend-

ing
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ing the diftinction of the two kingdoms in
their perfe@ ftate; as fuch, we can give the
definition of the animal,

Animal life 1s therefore marked by having a
certain degree of tempcrature of heat, above
the circinambient air; and having a loco-
motive power: for we obferve when we apply
the thermometer to this genus, that it gene-
rally ftands at 96 deprees of Fahrenheit’s i—a
heat many degrees above the atmofphere,

The animal kingdom confifts of two fexes,
the male and female ; which together have the
power of generating ova; and which ova, with
the afliftance of freth air apd food, either of
the vegctable or animal kingdoms, grow and
become mature, and have the fame properties
as their parents  But without the conftant and
freth application of pure air, they cannot live ;
but their life is apparently taken away in afew
minutes : therefore the air is immediately ne-
ceffary to their exiftence; likewife the freth
fupply of food, either of the animal or vegeta-
ble kingdom ; but that is not fo direl or im-
mediate to their exiftence as air; for without
food, Life may be fupported for fome days;
but, for their welfare, it is diretly incumbent
they fhould have it in perfection. But the airis
certainly more effential to animation, as an

E 2 imperfetion
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imperfetion in ir, always fenfibly affe&s the
animal, confiderably more fo than imperfedt
food; which is fufficiently demonftrated in
large cities; for, though the neccflaries of
fubfiftence, in refpe@ to food and clothing,
are in large towns in the higheft ftate of per-
fection, yet the people living there, neither
enjoy longevity, nor even a degree of vigour
of life, while they do exift. But the people
in the country will live in the extremeft po-
verty, both in refpeét to food and clothing,
yet fhall enjoy a degree of health and bloom,
unknown to the Cit. It will be readily an-
fwered, that it 1s not fo much owing to the
air, asto the luxuries of life, which the Cit
is accuftomed to: but I anfwer, that in coun-
try towns, their excefles are greater than in
‘large populous ones, particularly in that bane
of animal life, dram-drinking. But to fhew
it more forcibly, let a child receive its exif-
tence and nurture in London, and contraft it
to a child born and reared in the country, (their
food and clothing being the fame,) then cons
template upon their degree of animation,
You fee a country perfon immediately loofe
that vigorated bloom upon his living in town,
But Dr. Percival’s calculations evidently evince
it; a man, who deferves the higheft charaler
for his afliduous enquirics : In a paper, which

he
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he read to the Royal Saciety, he there evi-
dently fhews the baneful effeés of large towns
upon the lives of mankind. In the town of
Liverpool, 1 in 27 dic annually; in Manchef-
ter, 1in 28; in Eattham, 1 in 35; in Choif-
bent, t in 41; in Cokey, 1 in 44; in Ack-
worth, 1 in 473 in Rayton, 1 in §2; in Dar-
win, 1in 563 inFdale, 1in 593 in Harwich,
11in 66, in Monfton, 1 in 638; and in Hale
only, 1in 69, What can bt a more plain de-
monftration of mortality being accelerated,
by a number of pcople being crouded toge:
ther, breathing the fame atmofphere? This
table diminifhing the bills of mortality, inthe
fame accurate gradation, as the towns are lefs
peopled ; which proves how neceffary and ef-
fential the air is to animal life, as being the
moft immediate to its life and vigour.

But in what manner the air difpenfes this
living principle to the animal, has never been
fatisfactorily fhewn ; nay, fcarce a reafon af-
figned about it. In what manner food nous
rithes, is ocular and demonlftrative; it being
taken irnto the ftomach in large quantities, and
there digefted into a liquor, called chyle; from
thence thrown into the inteftinal canal; after
that it is abforbed by finall veffels, called lac-
teals, in which it circulates, and is there mixed
with a liquor, called lymph; after which in-

3 corporation
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corporation it is thrown into the blood, and
there paffes the eficntial circulition of the
lungs; after that it is properly anamalized,
and adapted to the nourifhment and exiftence
of the animal, producing all the vital func-
tions, giving a temperature of animal heat of
96 degrees, of Farlienheit’s thermometer, upe
on which the being of the animal depends;
for, if this heat is extinguifhed, death enfues;
or if there is a deviation, from the regular
ftandard of 46 degrees, it implies difeafe:
that ftandard being the phyfician’s firft guide,
towards forming his judgement of difeafe,
Then as food, either of the animal or vege-
table body, and, air give and fupport life ; and,
as the firlt charaéeriftic of animal life confifts
in animal heat, let us enquire, as the founda-
tion of our knowledge, which of thefe bodies
food or air, is the principal author of animal
heat; likely both affift ; but our enquiries fthall
be, which is the principle. Moft phyfiologifts
have refted upon the fuppofition of food being
the principal author; as the nourithment and
fupport received by that quarter ummediately
ftruck their ocular fenfes; while the other
fource by the air, did not; for in that, they
were only fenfible of its being requifite for
life; but whether it gavc or received fome-
thing, they were torally”in the dark; it ef-
caplrrr their evident fenfes ; while the aliment

by
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by the mouth, was formed of evident princi-
ples of folidity and diameter; firft mafticated
in the mouth, after that thrown into the fto-
mach, and from thence its courfe accurately
purfued irito the blood. But in refpeét to the
air, they could only purfue it into the lungs;
and from thence it was immediately expired as
air, diminifhed only in fome of its qualities;
but whether that diminution of fome of its
qualities, fprung from receiving an additional
body, ot from having a diminution of its parts,
they could not tell; being hot able to trace it
into the blood : and from knowing very little
of the analyfis of the air, they could not fu
ftrongly argue for its animation: but then op-
pofite to chis, they were fenfible it was imme-
diately neceflary to the being of the animal ;
as life was taken in five minutes, if deprived
of it. But to inveftigate this important quef-
tion, we muft accuratcly difficét the principles
both of the air and food. Tuft then let us
examine air; as from what we have already
faid, its qualities are more immediate to ani-
mation: It is a body which has undergone
little inveftigation 'till lately, and now feems
to be a philofophical fubjet of enquiry univer-
fally.

Air, is an =xtherial, fubtle, and elattic fluid,
univerfally difperfed over the whole face of the
earth,
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carth, ftrikingly reprefented by the down of the
peach; for {o does the air cover the furface of
the globe, as the down does the peach; its
weight is very confiderable, but there can be
no regular cftimate of it; they form an
idea of it by exhaufting the air out of a
veflel, and then calculating the force exerted
by the atmofphere to £l up the vacuum. It
is the firft element in pature, as animal and
vegetable life depend upon it itis avery dif-
ficult body to analize, as it never takes on any
other form, but that of a light, fubtle, elaftic
fluid; being the only fuid body in nature
which refifts freezing; though philofophers
univerfally allow it is capable of it, if a certain,
degree of cold could be applied; or fpeaking
with greater propriety, if it could be robbed of
its phlogifton or heat, which it certainly ma-
nifeftly poflefles in a great degree; for cold is
no pofitive body. As it fo eminently pofleffes
above all other bodies this property of fluidity,
let us fee what muft be the reafon of it, or
upon what fluidity depends.

There are many bodies in nature, which
have for their general ftate fluidity, but upon
cold coming on intenfely, take a folid form,
fuch as water, &c. indeed all fluids, except-
ing air, have been made folid; but let us

enquire
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enquire how this change is brought about ; fot
illufiration let us take water.

Water expofed to a degree of heat above 32
of Fahrenheit’s thermometer, will be found
fluid, but below 32 folid; which exprefsly de-
notes that heat is the caufe of fluidity; and a
deprivation of it, folidity.

In fhort, there are only two certain ftates
which all' mateer enjoys, viz. folidity and flus
idity. The former, by the art of man, may
be reduced inro the latter; and it is univer-
fally allowed, that the latter might hkewife
be reduced -into the former ftate. -There are
only two bodies that I know of, which are ex-
ceptions to this rule, viz. earth and air: the
former by the moft intenfe heat of human in-
genuity, cannot be made fluid; and the latter,
by the moft intenfe cold, cannot be made fo-
lid. ‘The hardeft bodies, metallick and others,
may be made fluid; even gold, the firmeft and
heavieft of metals: nay, we can go further
than giving it that ftate of fluidity fimilar to
water; we can cvaporize it, give it a ftate
fimijlar to air, make it an aerial, elaftic fuid;
which has been performed by that famous
burning mirror at Paris,

Upon



48 An Enquiry into the Firft

Upon the other hand, reducing fluid bodies’
to a ftate of folidity, by the effett of cold in
northern countries, is univerfally obferved :—
even {pirits and mercury have been froze. By
what principle are thofe alterations induced ¢
It is cafily anfwered, by the prefence or ab-
fence of phlogifton. The moft fluid bodies
that refift freezing the moft, poflefs moft of it}
and thofe bodies which fooneft freeze; poffefs
the leaft; as for inftance the gradation; water,
fpirits, the ®therial fpirit of chymills, and air.

As to water, it is univerfally allowed that it
contains a certain degree of phlogiftion, prov-
ed by expofing it to the thermometer; and
when exhaufted of a certain degree by the
influence of the air, (being fo low as at 32 deg.
of Farenheit’s thermomcter) it immediately
freezes; and if by art the phlogifton is again
added, which it before had loft, it returns to
its primitive ftate of water again.

In refpect to fpirits poflefiing phlogifton, it
is fo well known to cvery one, from their tafte,
and inflammability, that I need not here la-
bour toprove it. The mtherial fpirit of chymifts
pofiefles it in a higher degree ;s {enfibly proved
from its having rhefe qualities more confpicu-
oufly, viz. the tafle and inflammability, &c.
likewife a ftrong vaporific quality, and a ftill
fironger power in refiting freezing. But in

refpeét
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refpe& to air’s containlng it comparatively in
a ftill higher degree, it will, as being a new
aflertion, require more afliduity and attention
to prove it.

The firft argument that I fhall bring ia fa-
vour of this affertion, is, we can make any
body into an acrial elaftic fluid, cvidently
having the fame flate of fluidity as common
air; the fame elaflicity, expanfibility, and flu-
idity ; even metals may be put into this ftate
of fuidity ; but then, they require an immenfe
guantity of phlogifton; therefore a frong ar«
gument that the air receives its fluidity from
the fame principle of phlogifton: for the bo-
dies which are held foluted in the air, are fixed
air and water; the lacter is known to be origi-
nally earth, and the former is univerfally
fuppofed to be formed from acids; two bo=
dies which are of a very fixed quality.  There-
fore as metals evidently to our fenfes require
fuch an immenfe quantity of phlogifton to
evaporize them,we have a juft right to prefume
the fixed air and water, which undoubtedly are
foluted in the air, require likewife a great
SUantity of phlogifton; there being no body
In nature that is capable of giving fluidity,
but phlogifton; and thofe bodies that have
the greatelt tendency to i, poffefs fenfi-
bly the greateft fhare of phlogifton; exem-
plified by fpirits, ®sher, &c. and that ftatc of

tunes
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fluidity agreeable to the air, requires twerity
times more phlogifton, than that ftate agree-
able to water: and likewife every body in na-
ture, by phlogifton may be made either into a
fluid fimilar to water, or an acrial one, fimilar
to the atmofphere. What diretly demonftrates
that thefe two ftates of fluidity are owing to
phlogifton, is; if you return either of them
1o a folid fate, they give out their fiper-abun-
dant phlogifton in amazing quantities.

There are three bodies which are always con-
comitant with atmofpherical air; and which we
¢an always mark and demonftrate to be in it:
Thefe are, phlogifton, water, and fixed air.

That phlogifton is conftantly exifting in ity
is proved fromn almoft every thing in nature.
Water being robbed of its phlogifton by arti~
fice, foon faturates .itfelf again from the air,
All metallic bodies attra&t it, being found upon
them in the form of a black greafy covering;
likewife glafs does the fame. Oils, when ex-
pofed, become highly rancid from attraling
phlogifton..

But what exprefies it as much as any thing,
is the procefs of animal puirefation. Expofe
an animal body, bereft of life, {in hot countries
where this phlogifton abounds much) and it
will in a few hours become almoft an entire falt,

from
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from its great attradion for phlogifton; and
if the air be examined (to whofe influence the
-animal was expofed, it will be found to have
loft its phlogifton; it being the fame as exa
pired air from an animal’s lungs; the pringi-
ples of which I have elfcwhere explained. It
15 in this manner that falt-petre is made; ex-
pofing animal and earthy bodies to atmofphe~
rical air, in hot countries, which decompounds
the air, fo as to attraét phlogifton from it in
that abundance, as to become an entire neutral

falt.

That fixed air abounds likewifc in atmof-
pherical air, isevidently proved, from the im-
menfe qmntmcs which vcgetables receive ;
proved by their giving it back again when un-
der a ftate of fermentation, which is well
known to brewers ; apples pofiefs a large quan-
tity of it; no one can reafonably fuppofe they
feceive it all from the earth. Take a fmall pot
of earth, vulgarly called a flower-pot; plant 3
vegetable init, analize the earth both before
and after it has grown in it, and it will give the
direét fame chymical appeatance, though it has
hurtured a vegetable, confliderably larger in
diameter than itfelf; from whence then did
this vegetable receive its matter or fubftance ?
there can only one anfwer be given, front the
8ir: then, upon analizing this vegetable, 1;

wil
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will be found to poffefs great quantities, both
of phlogifton, fixed air, and water; its pof-
fefling phlogifton is proved from its infAam-
mability, its volatile oils, &c. the fixed air
from its difcharging of it, when under the ftate
of fermentation. Andits paflefling water is
feen ocularly, when in its recent ftate, and
from its leaving an earth, or caput mortuum, in
diftillation, which is fimilar to water; forit is
evidently proved, that water may be diftilled
into earth, and there is little doubt, that carth
and water in both ftates confiderably abound
in the air.  All thefe bodies are proved then
to enter the vegetable from the air; nay, that
air indifputably 1s the nourifher, mother, and
feeder, of vegetables, is proved by a fallad,
being raifed by only the feed being laid in
cotton, and fprinkled wich water, and there
without any earth vegetated ; this fallad, ne-
verthelefs abounds with volatile oils and falts,
and likewile fixed oils and falts; all which i¢
received, undoubtedly, from the aig.

Tt is the atmofhere that gives thofe aroma-
tic vegetables, in the Faft, their fpicy quali-
ties. Carry European earth there; previoufly
expofing it to the influence of the air; after
that plant an aromatic vegetable, and it will
grow in the European earth» which vegeta-
ble analized, gives out an amazing quantity

of
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of phlogifton, being faturated in the form of
3 hot, inflammable, and effential oil,

Lime water is compofed of a quantity of
lime, foluted in the water, agreeable to ity
point or power of folution; fo that the water
is quite tranfparent; but if you expofe this
lime water to the influence of fixed air, it will
become turbid, a decompeafition of the folu-
tion taking place: the fixed air will nutra,
lize itfelf with the phlogifton of the water,
which kept the lime i folunon, having a
greater attraltion for it; and by that means
the lime will be depofited. Then if the lime
water is expofed to the common atmofphere, it
will attraét fixed air from the atmofphere, and
depofite its lime, The calcareous earths and
alkaline falts, which contain a great deal of
fixed air, if robbed of it by chymical procefs,
will, upon expofure to the air, attralt it agaia
from the atmofphere,

I hope T have fatisfalorily proved, that
phlogifton and fixed air are abundant in the
atmoiphere; there only now remains to prove
the refidence of water. lts prefence, I think
no one can doubt, proved from the ftrong
attraltion the fixed alkaline falt has to run
into a fluid ftate, what chymifts call per
dtliguiam;) by expofure to the atmofphere,

that
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that is, from a fixed folid body, becoming
a watery fluid, attrating five times its
bulk of water. The refidence of water, inthe
compofition of the air, is very ftrikingly
proved, from the immenfe evaporations of wa-
ter, conftantly taking place; fee Dr. Fales's
calculation, what an amazing quantity is con-
ftantly evaporating from the Mediterranean fea,
All this water is foluted in the air, entéring
and making pait of its compofition; for it is
not difcoverable till a decompofition takes
place ; which, when it does comparatively,
what an immenfe quantity of rain will fall,
If you expofe ever fuch a large body of water
to the air, if its furface of contra& is exten-~
five, how foon it evaporates,

Now I hope I have fatisfatorily proved that
phlogifton, fixed air, and water, exilt in t!mc
fluid, called air, let us fee if we can find the
prefence of a fourth body : expofe any body to
the atmofphere, with ever fuch ftrong pringi-
ples or powers of attra@tion, and it will ateraé
no other bodies than thofe already mentioned 3
and we know that the air is a compound, moft
eafily decompounded, being formed of bodies,
which we have already mentioned ; and which,
in the table of attrattion, have no ftrong af-
finity with one another; therefore, il there
were any other body, which entercd into this
campound atmofpherical air, we fhould foon de-

tect
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tect its prefence. ‘There is no doubt but you
may dete®t compound bodies, the efluvia of
both the vegetable apd-animal, but their pre-
fence will be fortuitous, and not always tend-
ing upon the air, in every incident and cir-
cumftance ; they being the effluvia of different
bodies, therefore only to be found when the
bodies which emit them are prefent; but the
three principles, which I have already defcri-
bed, are always to be found in- every ‘placc,
climate, and circumftance, where air exifts;
therefore we have an undoubted right to fup-
pofe they make up the compofition of the air;
but when | write exprefsly upon that fubject,
I fhall be.moré explicit. One of the firft
principles of chymiftry is the law of attraction;
that is, the bodies which compofe a compound
one, may, by adding another body, be de-
compounded, or a feparation of its compo-
nents enfue: for example, gold, which is the
Pureﬂ: of metals, rcﬁhing the deftructive pow-
er of time, and the fire the moft, its compo-
nent parts being b firmly attached ; neverthe-
lefs, by adding aqua regia, which is a ftrong
acid, a decompofition of the metal will take
place; hence then,'if this pure firm metal can
be decompounded, upon the principle of at-
tradtion, we need not be'furprifed chat that
fimple compound air, can likewife be decom-
Foynded Bpon the fame principle. Nay, it

F will
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‘will be found to be decompounded in the fame
gradacion as the table of attractions: we know-
that acids have a ftrong .attrattion for phlo~
gifton s expofe the nitrous acid to the air, and
you will obferve how faft it attraés the air’s
phlogifton; ftrongly charalerifed by flying
off with it in vapour, and giving it that frong
fmell, which chymifts know is the body which
phiogifton and an acid form.

Water likewife is ftrongly attraéted from
the atmofphere, by the fixed alkali; and- the
cauftic alkali alfo greedily attraltsYixed air tily
its paint of faturation, frorh the atmofphere.

You fee how general and beautiful Nature i3
in all her laws throughout,

In the firft example or fa, jult now given,
of the air’s being robbed.of its phlogifton, we
know very well that the nitrous acid has a
ftronger attraction for it, than ‘either water or
fixed air; which before it was engaged with,
in making that compound atmofpherical air.

In our fecond example, it is as equally well
known that the fixed alkali has a ftronger at-
traction for water than either fixed aigor phlo-
gifton, in the form it takes in atrgofpherical
air, |

Ay
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As to the'third ekample ; it is equally as uni-
verfally received and cftablithed, that after
the fixed alkali has been robbed of its proper
faturation of fixed air, 'that it will atcralt i,
againft the united attralting powers of phlo-
gifton and water, which it before was com-
pounded with; all which attrattions are di-
reCtly agreeable to the table.

That phiogflton, witer, and fixed air, may
conttantly, upon the principle & atrraction,:
be received from the air, is an undoubted fa&;
and what does immediately demonftrate, that
a proper faturation of thefe three bodies make
up that element, called the common air, or
atmofphere, is, if you receive any of thofe
three bodies in a large proportion, from a given
quantity of air, it will take from its quality
as pure air, being then unfic for its ufes and
purpofes. Another ftrong argument in its fa-
vour is, that no other elementary body can be
drawn from it: for, if you do dete& any other
body, you will find its prefence to be fortui-
tous, being a compound ; and the body which
it originated from, is near the place where it
was dete@ed, as moft bodies are in fome mea-
fure, evaporable. While the air keeps its com-
pound ftate, none of thefe three bodies are to
be detefted ; being' neutralized or faturared
with ppe anather.

| O There
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“There are two different ftates in which all
bodies appear, either as folids or fluids ; fome.
times the fame bodies appcar alternately in
both forms ; as water, for example; in frofty
weather, when the air is below 32 degrees of
Farhenheit’s thermometer, it freezes; but when
it is wﬁrmcr, it retains its fluidity, A1l bo-
dies, by the power ¢f phlogifton, may be
made fluid, even the hardeft and mottsre-
fraGory may Le diffolved by phlogifton, arti-
ficially thrown into them, though their natu-
ral ftage be ever fo folid and refralory. On
the other hand il bodiés, whofe natural fiate
is fluidity, by an intenfe degree of cold, or by
berefting them of their natural quantity of
phlogifton, which they are faturated with, will
freeze or become folid. It is univerfally be-
licved that even air, the moft flud of all ba-
dies, would freeze, if it dould be bereft of
phlogifton; which phlogifton all fluid bedies
are naturally and conflantly faturated with;
upon which their ftate of fluidity depend, lay-
ing within them in 2 neutralized, dormant, or
latent ftate; that is, it does not fhew itfelf to
the thermomcter or fenfes. '

Therefore, as we have fufliciently proved,
{and which no philofopher, that knows the
prefent do@rine of the day,” will deny) that
phlogifton is the author of tluidiry; and thofe

bodics,
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hodies; which poffefs it moft, are mofi fluid;
for water, in its ftate of fluidity, is faturated
with a great deal of it; but, when put into
that. flate called Vapour, it pofleffes twenty
times the qudntity; and that vapour which
bifes thick and cloudy, requires an immenfe
deal more to give it a traniparent folution the
fame 4s air: therefore; as air poffefes this
tean(parency and fluidicy more confiderably

than tny other fluid befide, fo we have all the
phllofophlcal right and rcafon to fay; it com-

paratively poflciles nioic phlogifton than any
other body.

Air is the moft claftic of all fluids,

Let us enquire upon what elafticity depends.
All fluids have this property in fome degree;
but it will be found, that thofe which poflefs’
moft phlogifton have it moft fcnﬁb]), fpiri-
tuous fluids, for this reafon, pollefs it more:
tonfiderably g\an water ; but even water, by
giving it a large quantity of phlogifton, can
pofefs this quality in a very eminent degrec;
take & few drops of water, place them in va-
cuo, and throw into them a large quantity of
phlogi(’con, andutheir clafticity will overcome
the greate®t force, Itis upon this principle,
that that very ufeful machide, a fire-engine, is
tonftrued, for raifing bodics of a moft im-

¥ 3 tenfe
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menfe weight : water, by the affiftance of fire,
is formed i into fteam; and from its influence,
and force, it lifts large quantities of water,
being ufed in collieries, && “That air poffef-
fes this property in a moft emingnt degree, 1
need not mention to my phx]ofophncal readers ;
the diffetion of the air-gun or anr-pﬁfnp, both
of which confpicuoufly prove this property in
the air: that phlogifton is the author no ope
can doubt, from what has been faid, and from
alittle philofophical fact, which I fhall con
clude my arguments with; take a bladder,

nearly filled with air, placeig near a fire, and
it will immediately expand and burft the blad-

der. Therefore, asphlogifton is proved to be
the author of elafticity, and as the air poffeffes
this quality more confiderably than any other
fluid, it confequently contains moft phlogifton,

Air refils freezing more than any other
fluid.

What quality or property is it in fluids, that
‘makes thein’ refi@ the-congealing power of
COld ? water foonc§ ﬁcezcs, then fpirituous li-
quors, after that ether,"and latt air; nay, air
has #ever been froze, while#all other Qodies
have. In "this gradation of water, fpirits,
ether, air, I fcarce need mention in the fame

gradation,
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Bradation, dothey pofiefs phlogifton; water
the leaft of it, and therefore foonelt freezes;
but throw ihto water a deal of phlogifton, ei-
ther in an altive ftate, as fire’; or in'a faturated
latent ftate, as common falt; and it will re-
fit freezing. I hope I deed not tire my
reader with arguments, but that he is as well
convinced as I am, that phlogifton is the prin-
ciple which refifts freezing, and that, fpeaking
philofophically, figezing or cold, implies the

.abfence of philogifton; then, aa air refits freez-
ing more than any other bodies, it, in confe-
quence, poffefles moft phlogitton,

- Therefore ds air is proved to be able to hold
jn folution the moft fixed bodies, acids and
water, or carth, which water is believed to be
formed of ; and as it poffefles the properties of
fluidity, elafticity, and refifts freezing the
moft; we have the moft undoubted juftice,
in afferting it poffeffes phlogilton, or is faturat.
ed with a larger portion comparatively, than
almoft any other*body,

There are no bodies in nature, but when ex-
amined, are compounded ; that is, made up by
a mixture of other bodies; for all, when chy-
mically analized, may be decompounded : all
chymifts are well affured of this fa&. Even
Water may be diftilled into earth; but only

¥4 the
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the poor air thcy excluded, making her ant
alien in nature ; {o they did of water, ’till God-
frey proved 1t to the contrary by teducing it
into earth, by the procefs of diftillation. In-
deed the ingenious Dr. Prieftley hath made at«
mofpherical air, which air is compounded;
therefore that fa& can be no longer.difputed &
but there is as great an error which ftill prevails
refpeing 2ir; that this compound is not ca-
pable of being decompounded. There is uni-
verfally throughout nature, principles br powers
of attraltion, which all bodies are fubjet to;
‘and the knowledge of thefe attrations or affi.
nities, is the chymift’s firtt rudiments of his
fcience; they having made a table of them.
By the table of attractions you fee the affinity
which each body hath for another; that if the
firft body in the column and the third were
joined together, by the interpofition of the fe-
cond body in the column, there would be 2 de«
compofition of the third body from the firft;
and in confequence an union would take place
of the firft and fecond body, forming a pew
one in quality and principle. Upon this
great power ‘of attrattion, we can decom-
pound all bodies, and form new ones, l'or
example, take the vegetable falt of wormwood,
which is an alkaline falt neutralized with a
quantity of fixed air, by adding to it an acid,
which is a body that the falt has a greater at-
traction



and General Dyinciples of Life. 73

traction for than the fixed ait; it will form an
union with the acid, making 2 ntutral falt, and
let loofe the fixed air which it before was
joined with which fized air, as being lighy,
will rife to the top of the fluid, and fo efcape ;
making an effervefcence in the liquor, Tl
moft hard and refractory bodies in nature, mea
tals for inftance, are all eafily decompounded
by this power of attraltion; in fhort, cvéry
body in nature but peor dir, the nioft fimple
fluid of allj chymifts thought proper to e

bar it from this univerfal rnlc but nature i¢
fimple and uniform in all her procefles; and
we fhall find in reality, the air is capable of

being decompounded in the fame ratic, a5 the
table of artractions.

Forexample, atmofpherical air is compound-
ed of phlogifton, fizxed air, and water, a4 I have
before proved; then if an acid be expofed
to it, (which you may fe¢ in the table ha
a greater attraction for phlogifton than either
fixed air or water) in confequenee there will be
a'decompofition of the common air; and its
phlogifton willfaturate the acid: which is really
the cafe. Expofe the nitrous acid to the air, and
it will artraét phlogifton ; and the 2ir expofed
will be found to be much the fame as expiréd
air; the decompolfition being the fame as if

breathed
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breathed out of the lungs, If the vegetable acid
be expofed, it will lofe its acidity, forming in
time a bitter neutral falt ;—expofe 2 lemon
for inftance, and this will be the.refult.

The fame if gich earth be expofed ; as it has
a greater attration for phlogifton, than cither
its prefent. compamons, viz. fixed air and wa-
ter; the commeon ajr will be decompounded,
and a kind of nitre will be formed. Itis upon
this principle they make falt-petre; and from
thefe two principles of attra&ion, that the blood

‘decor ougds the air; it being compounded
of both an earthand an acid (which the chyle

is formed of ) therefore they attraét the air’s
phlogifton, which gives animation to the fyf
tem or animal fabric. It is in this pomt that
the great Dr, Pnc(’dey has been led into Such
an crror, in 1magmmg thefe procefles of de-
compoﬁuon of the air, was owmg to its having
more phlogifton thrown into it; inflead of
that, the true procefles of the blood upon the
air, the calcination of metals, and the putre-
fattion of animal bodies, aét by decompound-
ing and attra&ting the phlogifton of the air;
what he calls a phlogifticated procefs of the air,
is propcrly a dephlogifticating ‘procefs. But I
fhall give a cagdid and full review of his doc-
trine in another place,

Now,
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Now, as I have before proved, that it re-
quires fuch a deal of phlogifton to neutralize
water in the form of vapour: how much
more will it require to give it. thattranfpgrent
folution, which we obferve actually to take
place in the gtmofphere ? Certainly, if ‘the fu-
idity of the water required a certain degree,
and vapour a degree confiderably beyond that
again, the tranfparent folution of the atmof-

phereé miit require a %'opomon far fuperior to
cither of them : and this is not formed entirely

upon fuppofition, though it is a {uppofition fo
ftrongly founded, as to be almoft equal ta cer-
tainty; vet we fhall prove it'by experiment,

*#If water requires fuch a deal to neutralize or
faturate itfelf, the /ﬁ:;cd air, ‘which likewife
abounds fo copioufly in the atmofpherc, will
rcq\yrc even more to {aturate ‘it. Thys will
appear obvious, if we confider what a deal of
fixed fale is rcqmred to faturate a fmall quan-
tity of fixed air; fufficiently cxémphﬁed by
making the chuftic alkali, what a *frnall. pro-
portion of fixed air takes off the amazing afti-
vity of the falt.

People never thought of this chymical com-
pound in the atmofphcrc, from its giving no
direét appearance of each ingredient; but we
obferve this combipation in chymiflry, con-

fl. ntly
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ftantly taking off the quality of eath j ingre~.
dient feparately, and forming a compound of
quite different principles. This is exemplified
by al} the falts, metals, earths, &c. Take the
vitriolic dcid; how cauftic it is; fo much fo;
that nothing but glafs will retain it, cortoding
the moft firm metals; and likewife the cau-
ﬁic alkali; which alfo is very allives that
if either the vitriolic acid, or the alkali,® be
taken into the ftomach feparately in the quan-
tity of a few grains, théy will kill; but chy-
mically join them together, and they may be
thrown into the human ftomach in the quan-
tity of a couple of ounces, and they will only
operate as a gentle purge. The fume altera-
tion is induced upon mercury; in its metallic
“ftate it is quite inactive, having not the leaft
operation upon the conftitution ; but decom.
pound it, reduce it into a calx, by taking from
it its proper faturation of phlogifton, and it
will have a very aftive effeft upon the fyltem.
‘The fame of the atmofphere, if either the phlo-
gifton, fixed air, or water, were breathed fepa~
rately, they would in five minutes extinguifh
life; yet the compound does no mifchief, nay
is fo compatible with animal life, that it can-
not be fupported without it: and fo far from
this compound in the atmofphere being a fin-
gular circumftance in nature; every body which
we know of is a compounded one; thzt the
air
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air if it did not gake on that form, would be
an alien to the reft of nature’s works : but ex-
periment declares, that it is compounded, and
that it may be chymically decompounded, the
fame as all other bodies in nature, As chy-
miftry gets enlightened, thefe compounds are
detetted : formerly there were many bodies
which chymifts called firft principles; that is,
bodies which they could not change by chy-
mical art into other bodies, therefore called
;hcm the firft prmc:pies, which formed all other
bodies; but now the prefent dottrine has ‘erafe
ed thofe opinions of water, and other bodies
which were fuppofed to be incapable of de-
compofition, have been found to be a compo-
fition: the ingenious Godfrey having diftilled
water into earth. The air being one of the
Jaft Auids whofe compound was detetted ; but
this treatife will accurately difcover its com-
ponent parts, and fhew that it is like all other
bodies a compound. The weak imagination of
man making the operations of nature quite
complicated ; but wheneyer fhe is inveftigated,
fhe will be found quite fimple and uniform.
What an amazing quantity of phlogifton muft
be.foluted in the atmofphere, ta neutralize that
great quantity of fixed air and water : bodies
that are naturally fixed, requiring an amazing
quantity of phlogifton to keep them in a tranf-
parent folution in the form of air. If the

whole
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whole atmofphere could be decompounded at
once, the phlogifton that would be let laofe,
would be fuch an immenfe proportion, as to fet
the whole world on fire. We often fee in fum-
mer, when there is too ftrong a folution of
phlogifton in the atmofphere, that it purges it-
felf by lightning ; and inot climates it will
tear up trees, caftles, nay rocks; for agrecable
to the laws of nature, whenever there is an
over proportion of phlogifton in the air, fhe
takes that method to unload herfelf.

There being a proper pitch of faturation
in every ¢ompound,.and whenever anyg parti-
cular body of that compound predominates, fo
much of it as does predominate, beyond the
proper pitch of faturation, will not enter into
the compofition of the compound, but be as
it were, an alien, liable to be fetIoofe upon
every trifling circumaftanke. All compounds
being united togethet by the great principle
of attracion, that attraéion being Nature's
great law ; and whenever there is an over fa-
turation of any ingredient, that over fa-
turation and proportion, having n6 body to
attract it in the compound, is therefore ,ex-
pelled as an alicn to the body. So phio-
gifton, which abounds fo copioufly in *the
atmofphcré in the fummer, fo as to make
an over fatnration, will produce lightning, that

being
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being the atmofphere’s method of purging
herfelf from this over proportion ; for, as I
have juft obferved, agreeable to the laws of
Nature, there is a proper pitch of faturation in
every thing; and whenever the air is téo much
loaded with phlogifton, it takes the means of
producing lightning for difcharging of it. And
you will in general abferve a great torrent of
rain follow the lightning, formed of that water
which helped to folute in fome meafure the
over proportion of pHogifton,

In hot weather, when the lightning gene-
rally. happens, phlogifton greatly abounds;
und before the lightning takes place, you may
find the atmofphere fenfibly loaded by your
feelings, it being clofe and hot ;. and after the
Jightning, it} gets to itfufual temperature,

In fummer there is always too great an a-
bundancy of phlogifton in the atmofphere, and
the air is conftantly giving it to large collec-
tions of water; thei-c_fore, near the fea coaft ig
js always confiderably cooler than in the inte-
riors of the continent. But in winter it is ree
verfed, for then it is warmeft near the fea, for
the airis conf’cantly recciving phlogifton from
it; the air being'a body which foon ad-
mits of the changes of temperament, foon heat-

ed and foon cooled ; but, the f¢ requirgs 8
longer
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longer time to have its temperature #hanged g
therefore, in the fummer it is ‘conftantly re-
ceiving heat fronr the air, and in winter con-
frantly imparting it to the air, which it before
seceived from it. This is the reafon that iflands
are fo temperate (ours for inftance). In the
Hland of Great-Britain we never know the in-
temperance of fealons comparatively, to what
sonsinents do,

That the air is ftrongly f{oluted with phloe-
gifton, is likewife proved, from the atmof-
phere’s receiving it in grear quantities from the
gg;h for, in the winter, you will find that
"she earth expofed to the air, is a deal cooler
than that part of it which is fome depth from
the furface; and therefore excluded from the
zir's influence, What gives it this ftrong ap-
petite for phlogifton, and what' comes of all
shac which it reccived from the fun?  Why, jc
forms water and fixed air into atmof pherical air
which air 1s the immediate nourifher of animal
and vegetable life.  That the atmofphere is fo
compounded, there can be little doubt, if we
gonfider the arguments, which unqueftionably
proves the great quantity that both water and
fixed air réquire for their folution, and the im-
menie quantities of humid exhalations, which
are conltantly taking place, feen by Dr, Hale's
¢alculation, and the real exiftence of all the

three
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threc bodies in the atmofphere, proved by chy-
mical analyfis.

I muft not pafs tacitly over the opinion of
the great Dr. Prieftley, that ingenious invefti-
gator of nature, who is defervedly efteemed
the firft philofopher of his time, and whofe
opinions and experiments are anxioufly fought
after by the whole world. But the greateft
men that have lived have been known to err;
for Nature’s operations are fo myfterious, that
man, in his refearches for inveftigating them, is
often miftaken. When I inform my readers,
that Dr. Prieftley has publifhed to the world an
opinion on refpiration and ufe of the blood;
which opinion is direétly contradi&tory to
mine, they will in confequence be tenacious in
their belief. But no man, let him be ever fo
eminent, fhould be implicitly followed, but
thould have an impartial canvafs before that
great judge, the public. For my part, no man’s
opinion fhall ever with-hold my humble re-
fearches from exercifing my judgement; there-
fore I fhall here, as far as I am able, give a
candid inveftigation of this great queftion, and
let the world be umpire; for it is a queftion
of the firt moment to mankind, and deferves
the moft candid and f{erious confideration;
for it is certain that the nobleft purfuic is
fearching into the grand arcana of Nature,

therein
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therein worfhipping and contemplating upon
the omnipotence of God, the great author of
all things; which purfuits will exalt our fpe.
cies above the relt of animals, and make us
feel our immoriality.

‘Thefe opinions of mine, concerning the an-
imal body, and the principles of the atmof-
phere (as I now offer them to the public)
were forined into this fyftem many years ago :
my friends will very probably think me very
dilatory 1n not giving them to the world be-
fore. The reafon I aflign was a delicacy, as
Dr. Prieftley’s publications came out, and which
differed from my principles, particularly in
refpect to the atmofphere, though in many
points we fhall be found to agree. The fub-
Ject being in fuch able hands, I wasdetermina
ed that the Doétor thould finifh his refearches,
think:ng they would ultimately teud to agree
with mine; but be ftill acheres to fome effen-
tial points of difference, which muft be now
inquired into.  Though I have not had an op-
portunity to make fo many different experi-
ments, concerning the air, as hehas had ; yet
I hope my mode of reafoning and inveftiga.
ton, concerning it, will be found valid; for,
in my refutation, I fhall be fo candid, as to
take the Doltor’s experiments, and his own
rclation of them,

The
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The Doctor’s opinion, concerning refpira.
tion and ufe of the blood is,— he imputes the
ufe of the blood and lungs to be the great in-
ftruments in exhaling phlogifton from the ani-
mal, by the menftruum atmofpherical air; but
I fhall give you his own words.

What I then concluded to be the ufe of refpi-
ration in general, I have now, [ think, proved to
be effe@ed by means of the blood, in confe-
quence of its coming fo nearly into contact with
the air in the lungs ; the blood appearing to be
a fluid wonderfully formed to imbibe, and part
with that principle which the chymifts call phlo-
gifton, and changing in colour in confequence
of being charged with it, or being freed from
it; and affe&ing ar in the very fame manner,
both out of the body and in the lungs, and
even notwithftanding the interpofition of va-
rious fubftances, which prevent its coming ine
to immediate contaét with the air,

Thefe then are the Dotor’s own words up-
on the fubje¢t; he looks upon the aét of refpi-
ration to be no more than the acion of the air
upon the blood, carrying off phlogifton; that
the fame effect and change is produced when the
blood and air is in conta&t out of the body as
well as in the animal vifeus, the lungs. Let us

G2 fult
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fir{t enquire upon the known principles of ani-
mal 1ife, ii’ the evacuation of that phlogifton is
fo imriediately ncceflary to the being of the
animal, that an obftru&ion of it would kill in
five minutes,

I hope Dr. Prieftley will not deny, but that
many bodies poffefs this phlogifton he here
fpeaks of, and that great abundance of it is in
the animal {yftem. Its fat, red globules, which
in hogs and whalcs make up the greateft
buk of the animal, is certainly principally
phlogifton, as they are highly inflammable,
yet here we find that, inftead of the phlo-
gifton killing the animal, 1t is the moft effen-
tial part of the fyftem, being the firft maving
power of animal life; for agreeable to the
quantity of phlogifton contained in any living
body, is the different gradations of life; from
the firft animated animal body, to the moft
weak impoverithed vegetable: and the great
arcana of animal life, is in fun&ions for re-
ceiving this phlogifton, and giving it aivity,
when received ; for agreeable to the power of
thefe two circumftances, that each animal pof-
feffes, will be found the different gradations of
anima) life ; which the different fpecies of ani-
mals fo manifeftly enjoy. Therefore the firft
grand object in inveftigating the myfteries and

prin-
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pririciples of animal life, will be, in finding out
in what wdy this phlogifton is received, and
not evacuated : for we might as well in our
refearches after animal life, how it was firft re-
ceived and fupported, inquire only how life is
exhaufted and extinguithed; therefore our
great enquiries fhould not be direted how the
great feeder and animator of animal life, viz.
phlogifton, is evacuated out of the fyftem, but
received into the fyftem; and unluckily for
the Doctor, 1 hope I fhall fatsfatorily prove,
that the very procefs by which he fays phlogif-
ton is evacuated out of the fyitem, is in reality
received by it.

All phyficiang agtee, that the lungs is the
great vifcus by which animal life is fup-
ported, as ftopping its function kills the ani-
mal in five minutes. But I thall prove, that is
‘from the lungs office in fecreting phlogifton,
the general received author of animal life, and
not in difcharging and evacuating it.

This immenf¢ quantity of phlogifton which
animals poflefs, is certainly for the greateft
purpofes; being laid up as I obferved before,
in refpet to animals in cold climates, as the
grand refervoir of animation, againft the ex-
treme cold in the winter; for we diltin&tly ob-
ferve, all animals towards the poles, and all

G 3 aninals
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animals which fleep over the winter; in fume
mer, when phlogifton abounds in the air, re-
ceive an immenfe quantity ; and which, in the
courfe of the winter, is principally diffipated
or loft, in order, no doubt, to keep up their
vital heat. This thews us, that phlogifton is
of the firft confequence to animal life, being
its great primum mobile. So far from Prieftley’s
having that extended opinion of phlogifton,
and its great confequence to animal life, places
to its charge its being noxious and effete to
the fyftem, and that the lungs’ great office
(that firft of organs) is to difcharge this phlo-

gifton : nay, agreeable to him, fo neceffary to
life is the difcharge of this poifon, phlogifton,

that, if the lungs be obftructed for five minutes,
death is the confequence; the evacuation of
phlogifton being by that means ftopped.

There are two diret contradictions between
the Do&or’s opinions and mine, he fuppofing
that the lungs’ great office is to difc:hargc phlo-
gifton, and that this phlogifton is o very poi-
fonous and eftete ; while I fuppofe the great
offic of the lungs is to fecrete phlogifton into
the fyltem, and that this phlogiflon is the firft
moving power ; but let us enter more minute-
ly into the invelligation of this great quef-
tion.

We
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We know that the ffomach is confiderably
the moft fenfible vifcus of any in the whale
animal, and that the lungs is one of the malt
infenfible ; but, neverthelefs, one animal will
fwallow another when alive, throwing into his
ftomach’ all the effete and noxious fumes of
phlogifton, which the devoured animal poffefs
fed; yet it is {o far from killing the devourer,
that it is fo immediate to its life, it could not
live without it. I took a dog, and after ma-
king him very hungry, he ferocioufly devoure
ed two quarts of blood, drawn warm from an
ox, when thofe poifonous fumes, agreeable to
the Dolor, were exhaling rapidly; yet he
breathed them; and, inftead of killing the
dog, as from the Doéor’s theory might be ex-
petted, they fenfibly cherithed him, making
him eat with greater glee and rapidity, In
this falt, the noxious fumes and effete matter
not only entered the flomach in immenfe quan-
tity, but was likewife received by the lungs;
yet, fo far from taking life was the confe-
quence, it was the fupport and feeder of
life.

What muft a butcher fuffer, who is conftant-
ly expofed to thefe fumes? Why, with re-
flettion, we fhould fay, he would not live five
minutes ; he being fo immediately expoied to
the exhalations of the fAuids of whole oxen;

G 4 yet,
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yet, fo far from killing him, it makes him
thrive and grow fat. It is a jult and unjver-
{al obfervation, that butchers are fatter than
the generality of mankind ; thofe fumes, which
fly from warm blood, on .expofure to the air,
being remarkably nutritious and invigora-
ting.

1 am fo far from looking upon this effluvia
being fo directly oppofite to the living prin-
ciple of life, as to kill in five minutes if bereft
.of the opportunity of evacuating itfelf, by ac-
cefs of air; thatI look upon it as the effence
of the animal, being the moft nutritious and
fineft part of the blood; and it is owing to
this nutritious quality of it, that makes men
who are expofed to its vapour fo fat: that
they are fo, is an undoubted fact: then how
can the Do&or reconcile this to his theory,
that this efluvia is fo very effete and noxious.
In what manner muft that butcher be fituated,
in thofe flaughter-houfes for our royal navy,
where hundreds of carcafes are fmoaking be-
fore hiin at once ? Why, death to be fure; but
in reality, it makes him fleek and fat.

Blood drawn from an animal, and expo-
fed to the immediate and general contaét of
the atmofphere, muft evaporate this phlogifton
extremely quicker than in the lungs; for in

them
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them there is only a certain quantity expofed,.
and even that mot diredtly to the blood itfeif,
there being an intervening membrane. But
the blood being expofed out of the body,
neither of thefe obftacles take place: therefore
with the juftcft reafoning we may fay, the ex-
halation of this efluvia, muft be ftronger in
blood expofed to the air out of the lungs, than
in the lungs. That is ocularly demonttrable-
from the fen(ible evaporation which evidently
takes place, from blood warm from the animal
expofed to the air,

So fenfible of the folidity of my theory, and
the fallacy of the Doftor’s, 1 was derermined
to give it a fair trial, at the hazard of my
health. Having got a large veffel of bullock’s
blood, drawn warm from the animal, I intro-
duced my head over it, and that my lungs
might collett as much of the effluvia as pof-
fible, I inclofed my head within the mouth of
the veffel, with all the addrefs I was able;
with a motive that the atmofphere fhould not
fteal the vapour from me. 1 argued from ra.
tional and philofophical principles, & priori,
that if this fume is fo very noxious and effete,
as the Dofor calls it, that it would kill me,
from two reafons; firft, the deadly fumes fly-
ing from the blood, would be received by my
Jungs, and {o deftroy me; and fecondly the

air
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sir being already faturated, with the fumes of’
the ox’s blood, could receive no part of thofe
fumes, or effete matter, which fhould iffue
from mine; therefore agreeable tu the Doc-
tor’s theory, my refpiration and ufe of my
blood would be counteracted and ftopped, and I
thould, in confequence, be fuffocated. But my
reafon fo ftrongly fought againft the principles
of fuch a dotrine, that 1 tried the experiment
without any dread; no body being along with
me at the time, to drag me from thofe perni-
cious fumes, in cafe I had been ccnvulfed : but
inftead of its having that ferious confequence, I
found not the leaft bad effeéts from it; on the
contrary, I found the living principle enter-
tained by it, feeding its appetitc: I held my
head fo long, giving the blood a rapid mo-
tion with a ftick at the time, that I received
fo much of the fumes, as to fenfibly ftrike my
palate in their paffage into the lungs, and like-
wife to cover fenfibly my face with their va-
pour, as to colour my fkin. Here thenis &
ftriking fact, where thofe fumcs were fo im-
mediately and generally imbibed by the lungs,
without producing the leaft fymptom of dif-
cafc, not fo much as a fingle cough; but na-
ture feemed to be cherifthed and invigorated
by it. This then is a paradox to the Doctor’s
theory, that this effete matter which the Doc-
tor acknowledges flies from blood, recently
drawn
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drawn from the animal, fhould cherith inftead
of producing death, as from his opinion we had
a right to expelt.

I have fince ordered confumptive patients to
attend flaughter-houfes, and to hang thew
heads over large colleCtions of warm blood ;
and, that they might imbibe as much of the
effluvia as poffible, to give the blood motion
with a flick; and their tender difeafed lunge
have found the advantage of it. If there was
any thing noxious in the vapour, certainly
their irritable and difeafed lungs would fuffer
by it; but it appears an agrecable balfam
to them,

I have not only proved that phlogifton makes
up the greateft part of the animal, it being laid
up as a refervoir, in the form of fat, againft an
emergency of either want of food, or extreme
eold ; which I thould prefume no one will deny;
but 1 have likewife proved that this phlogifton,
either in the form of fat, red globules, or any
other, which the animal poflefies, may be re-
ceived into the ftomach of another animal; and
fo far from being pernicious to the animal, is
immediate to its life.

Take phlogifton in any other form, and you
may throw it into the animal fyftem, with fa-
lutary
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lutary cffefls; cither in an animal, vegetable,
or mineral ftate. All animal oils and falts are
highly nutritive; vegetable oils or falts are
likewife {0 ; fo are mineral falts and oils, cony-
mon falt particularly fo; all of which contain a
deal of phlogifton.

I do not know phlogifton in any form, but
what it may be received into the animal ceco-
nomy : inflammable air condenfed, may be
thrown into the fyftem in large quantities with
fafety ; what I mean by condenfation, it being
in a folid or fluid form, either as fales, fulphur,
or oils ; and why they cannot be received in an
acrial ftate into the lungs, 1 fhall account for
clfcwhere.

If then phlogifton is fo inative, and no way
pernicious in its qualities, in every ftate we
know it; how can the Door make it fo
cffete and poifonous, from its circulation in
the animal fyltem; fo that the life of the ani-
mal fhall demand its conftant difcharge; that
if that difcharge be but ftopped for five mi-
nutes, death fhall be the confequence? What
particular procefs of the animal {y{tem, makes
it fo effete; how is it conduted, and why f{o
pernicious ? What are its qualities, tendencies,
and cffe@ts? The Doé&or has not prefumed to

give
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give a fingle illuftration of one of thefe quef-
tions. It is very extraordinary we fhould find
it fo in the animal fyftem, and not fo in any
other part of nature; we know that in moft
poifons, it deftroys their effect; particularly in
the mineral ones, mercury, antimony, &c. 1
fhould like that the Do¢tor would have given
us fome elucidation of its chymical properties
in the animal fyltem, and how it ats upon,
and affe@s animal life with fuch ferious con-
fequences,

But let us enquire into the motive which
gave origin to this theory of the Doctor's.—
He found that the putrefaltion of bodies, the
effervefcence of iron filings and brimftone, or
the calcination of metals, affe air in the very
fame manner as animal refpiration; diminith-
-ing the quantity of air in a certain proportion 3
leflcning its {pecific gravity, and rendering it
unfit for refpiration, or inflammation, but leav-
ing it in a fate capable of being reftored to a
tolerable degree of purity, by agitation in wa-
ter. Having difcovered this, he concluded that
the ufe of the lungs is to carry off or to dif-
charge this phlogilton, which had been taken
into the fyftem by the aliment, and was be-
come as it were effete; the air that is refpired
ferving as a menftruum for that purpofe.

But
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But 1 will give you his own words upon the
fubject.

* There is perhaps no fubje& in phyfiology,
sndfewin philofophy in general, that hasengag-
¢d more attention than thatof the ufe of repira-
tion. It is evident,that without breathing moft
animals would prefently die ; and itis alfo well
known, that the fame air will not long anfwer
the purpofe: for if it has been frequently re-
fpired, the breathing of it is as fatal as the to-
tal deprivation of air. But by what property
it is, that sir contributes to the fupport of ani-
mal life; and why air that has been much
breathed, will' no more anfwer the purpofe,
feems not to have been difcovered by any of
the many philofophers and phyficians who have
profefledly written upon the fubjett ; and that
it might have continued to elude all dires? ip-
weftigation, when it difcovered itfelf without
any trouble or thought, in the courfe of my
sefearches into the properties of different kinds
of air, which had at firft quite another obje&t.

*In thefe -experiments it clearly appeared,
that refpiration is a phlogiftic procefs, affelting
air in the very fame manner as every other
phlogitic procefs, (viz. putrefaction, the effer-
vefcence of iron filings and brimftone, or the
calcination of metals, &c.) afleéts it; dimi-

nifhing
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nithing the quantity of it in a certain propor-
tion, leffening its fpecific gravity, and render-
ing it unfit for refpuation or inflammation,
but leaving it in a {tate capable of being re-
ftored to a tolerabie degree of purity, by agita«
tion in water, & c. Huving difcovered this, I
concluded, as may be feen in thil. Tranf. vol.
LXIL p. 157. and of this work, vol.I. p. 78,
277. that the ufe of the lunes is to carry off &
putrid efluvium, or to difcharge that phlogi-
fton, which had been taken into the fy@em
with the aliment, and was become as it were,
effete ; the air that is refpired ferving as 3 men~
fruum for that purpofe,

s« What I then concluded to be the ufe of
refpiration in general, I have now, I think,
proved to be effeted by means of the blood, in
confequence of its coming fo nearly into con.
ta& with the air in the lungs; the blood ap-
pearing to be a fluid wonderfully formed to
imbibe and part with, that principle which the
chymifts call phlogifton, and changing its co«
Jour in confequence of being charged with i,
or being freed from it; and affe&ing air in
the very fame manner, both out of the body,
and in the lungs; and even notwithﬁanding
the interpofition of various fubftances, which
prevent its coming into immediate contact with
the air,”

Iby
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I by all means agree with the Doctor, that
all thofe procefles of putrefattinn, calcination,
&c. are the fame as rthe prucci‘s which takes
place in the lungs ; thatis, affeCting airin the
dire& fame manner; but in what manner thae
affettion is conduéted, I dire&tly difagree with
the learned Doétor ; for, inftead of its being a
phlogifticating procefs to the air, I do affirm,
it is a dephlogifticating one.

Let us, by way of elucidation of this eflen-
tial piece of knowledge, take his firft exam-
ple, viz. putrefattion.

Putrefaltion is a procefs (as we obferved be-
fore) which affefts the atmofphere in the fame
manner as animal refpiration; what the Doc-
tor calls phlogifticating air, but what I eal}
dephlogifticating.  Therefore, let us impar-
tially and minutely canvafs the procefs,

Take that part of the animal, which is moft
fufceptible ' of . putrefattion; viz. the animal
mucous (as it is the moft prone to putrefac-
tion, therefore it is moft adapted for an ex-
ample) previous to its expofure to the air to
putrify, examine it moft accurately by the
fenfes, its fmell, tafte, and colour; then by
chymical procefs; in fhort, by every one that
buman. ingenuity has invented, and fee its

qualities
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qualities and properties, you will find it to be,
comparatively, an infipid, inodorus, watery
body ; by chymical procefs you will find its
component parts to be principally water, with
a fmall quantity of gelatinous concrete, in
tioné of which trials will you find it to poffefs
litele or none of phlogifton, but to be the op-
pofite to ity in every quality and principle,
Expofe it tothe air, and it will foon wonder-
fully change to the oppolite extremes in all its
qualities ; it will become of a fetid cadaverous
{mell, its tafte moft pungetit and noxious, its
colour, from a limpid appearance, toa green-
ifh one; may, it will even become luthinous,
and fhine in the dark: by chymical procefs,
before only giving out a quantity of water,
will now, after expofure to the air, give out
ftrong volatile falts, and become highly in-
flammable ; nay, fo much phlogifton it now
cqntains, as to bé capable ta be formed into
inflammable air; fhall'adually, within its own
powers, without any art to co-operate with
{it, conftantly emit phlogifton, {o as to become
fuininous. It will not only form itfelf into

aftive volatile falts, but likewife into aive
volatile oils,

Here is a2 moft pointed and wonderful faét ;
that an inative, infipid, inodorous body thould
change its properties fo rapidly, from expo-

fure
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fure to the air, fo as to become direRly op-
pofite from irs former properties,. will now
have the moft a&tive qualities, moft pungent
to the rafte, and of the ftrongeft cadave-
rous fmell, fo as to taint the atmofphere for a
great fpace around it. 'When bodies change
their properties fo. amazingly, from 'ope ex-
tremity to anothcr, we may be certain fome
great and umportant procefs in nature has ta-
ken place; then let us candidly inveftigate,
and fee if we cannot find how this wonderful .
alteration is brought about; that, before ex-
pofure to the air, if you had puc the snimal
mucous into the fire, it would have extinguifh-
ed it, the fame as water, but after expofure, it
would become inflammable and bura.

This great change then is all from expofure
to the air, which air, it has decompounded in
the fame manner as animal refpiration would
have done; there was no third body expofed,
or in the lealt intervened at the time. Then I
muft again repeat in what manner was this
wonderful change produced, that the animal
mucous, which, from the ftricteft examina-
tion, pofleffed little or no phlogifton, will now
be 2 body containing nothing elfe compara-
tively; nay, thall even generate heat and lighe?
and what is more extraordinary, that this mu-

cous
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¢ous is not only turned to be an attive phlo-
giftic body; from the oppofite quality, viz.
a watery mucous one ; yet the air (agreeable
to Dr. Prieftley) which produces all this
change will have received a large proportion
of phlogifton from the mucous; as it was
left in the fame ftate as if employed in ani-
mal refpiration. I think it is incumbent on
the Doétor to explain where this amazing a-
bundancy of phlogifton comes from, if it does
not come from the air: but, I am afraid, the
Doétor will " find great difficulty in doing it.
It is by this procefs of expofing animal and
earthy matter to the air, that falt-petre is
made, which body chymxﬁs know, or at leaft
ought to know, is principally phlogifton:
Where does all this phlogifton come from?
will any one be fo ridicuoufly abfurd as to fay
it came from the animal mucous ? — if there is
any one fo grofsly abfurd I pity him; being
not defirous, nor fhall I offer, to refute him:
but, as it is as €lear as any demonttration in
~Euclid, it could not come from the mucous,
therefore, as there was no third hody, it muft
haye come from the air, by decompounding of
ity in confequence it is not phlogifticating the
air, but dephlogifticating of it. So extreme-
ly active is the mucous, in decompounding the
air, thac it will not only attratt phlogifton,

H 2 futficient
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fufficient to faturate itfelf, but will become vo-
latile, and fly off with itin vapour.

Therefore there can be no doubt but this
phlogifton was produced from the air, being
decompounded by the mucous’s fuperior at-
traltion for its phlogifton; in confequence
there not only will be phlogifton, but likewife
fixed air and water generated; which is actu-
ally the fa&t; for, obferve a cadeverous body,
it is always extremely moift, and likewife, by
chymical inveftigation, fixed air will be found;
allwhich originatedfrom the air,and which three
bodies, phlogifton, fixed air, and water, make
a compound, which formed the body, called
air, and which decompofition accounts for the
air, expofed to putrefaction, being diminithed
in diameter, or the quantity of air in a cer-
tain proportion, leflening its fpecific gravity,
and rendering it unfit for refpiration and in-
flammation. The philofophical reafons, for
whichi alterations, you will {ce fully explained
in this tract,

That it is not merely guefling at the dif-
ferent phznomena of nature, but that each
circumftance and fa& diretly fall in and co-
_incide with the general doftrine, and are its
ftrongeft proofs; fufficiently coroborating i,
to the moft {ceptic difpofition: all the theo-

ries
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ries hitherto have been wild and, vague con-
Je€tures, founded not on reafon and folid judge-
ment, but barely whim and guefs work. How
happy is it to purfue the works of God, with
that fimplicity and uniformity which we fee
them always clothed in; not the elaborate
imaginary buildings of men’s chimeras. I, by
no means, make this application to the learned
Do&or, whofe works I am now refuting; his
labours have been of the' greateft fervice to
mankind, and will be attended to till the la.
teft period of time, being conducted by accue
rate and affiduous experiments, the true means
of inveftigating Nature, and have been of the
greateft utility ; but the greatelt of men, in
purfuing the myfteries of philofophy, have
erred.  That Dr. Prieftley is wrong, in hls ge.
neral do&rine of the air, is farther demon-
ftrable. '

The nitrous acid, in refpet to its chymical
principles and qualities, I need not here in-
veftigate, they being fo well known : when it
is expofed to the general atmofphere, "it be-
comes volatile, flying off in a fenfible vapour or
fmoke, which diftin@ly ftrikes the fenfes ; from
this expofure it becomes much weaker; acir-
cumftance well known to chymifts; therefore -
they confine it from the air’s influence. From

‘H. 3 its
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its lofing its aftive powers, as an acid, from
expofure, (and which expefure is evidently at-
tended with 4 vapour,) we would at firft con-
clude that the a&ive acid evaporated; butupon
analizing this wapour, it is a mere nitrous ful-
phur not pofieffing in the leaft the properties of
the acid ; for, in breathing of it, your fenfes are
confirmed in its being a nitrous fulphur, by
its giving a fuffucating fenfation, It does not
corrode metallic bodigs, which the acid would
do moft rapidly ; its tafke confirms it a neu-
tral body : in fhort, by the ftritelt chymical
examination, it will be found a ncutral body. .
Thisat firft feems'very wonderful, that the ftrong

nitrous acid fhould evaporate an ina&tive neus
tral body ; and, inftead of that being ftronger
which remains, as we fhould naturaUy concludc, :
it is weaker, for the vapour is “féupd to be
phlogifton, vnited with the acid; and which
phlogifton entirely deftroys the aftivity of the
acid; thegefore it is 2 juft conclufion to fup-
pofe, as the acid got quit of its phlogifton, that
that which remaiped behind would be confi-
derably more a®ive. But inftead of that
being the cale, which we certainly fhould .
have expeted, @ priari, it is in reality con-
fiderably weaker; ic has likewife received a
confiderable facuration of phlogitton. Where
did this amazing quantity of phlogifton come
from, to neutralize the acid? the anfwer im-

mediately
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mediately introduces itfelf ; ~— from the air, as
there was no third body which intervened.

Then let us examine what alteration is in-
duced upon the air, in confequence of its
lofing this great quantity of phlogifton? Why,
upon examining of it, it is in the fame ftate as
air, which had been expofed to animal refpi-
ration or putrefa&tion; it is what Prictley
calls phlogitticated, but what I call dephlo-
gifticated ; that is, robbed of its proper fatura-
tion of phlogiiton, neceffary to its being atmof-
pherical air. The Doéor acknowledges that
the nitrous acid phlogifticates, as he calls it, the
air, quicker than ‘the influence of almoft any
" other body; but will any one, after this ex~
anmrination, offer to affert that the acid produ-
ced this aleeration upon the air, by giving it
phlogifton, which Dr. Prieftley fuppofes? if
they do, their reafoning and chymiltry are diae
metrically oppofite to mine. For, only attend
to the falls, the exhalation or vapour, which
fo confpicuoully flies from the acid, upon expo-
fure to the air, being a neutral body, from
every examination, being phlogifton neutra-
lized with the nitrous acid; likewife that
acid, which remains in the bottle, having
received a great quantity of phlogilton, pro-
ved from lofing its activity, and changing in
colour, the fame as if phlogifton was artifi-

H 4 cially

~
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cially thrown into it: where did all this phlo«
gilon come from? Certainly from the air,
otherwife the phenomenaare not to be ac-
counted for upon Prieftley’s principles. If the
air, in this cafe, took phlogifton from the ni-
trous acid, and phlogitticated the air expofed,
in confequence the acid would become far more
aftive, as the great procefs in making ftrong
concentrated nitrous acid, is to take as much
phlogifton from it as poffible; but, inftead of
that being the cafe, the nitrous acid is impo-
verifhed, and not firengthened. There is a
fenfible vapaur.conftantly flying from the acid,
when expofed to the atmofpherical air; there-
fore, as this vapour moft intimately blends it-
felf with the common air, the changes indu-
ced upon it will molt ftrikingly exprefs the
air's operation upon the acid: examine it, and
you will find, that inftead of i its being the moft
a&tive acid, trom mcorporatmg with the air,
aarceablc to Prleﬂlcy, it is faturated with phlo-
gl(’(on, therefore it is a phlagilticating pro-
cefs for the nitrous acid, and 3 dephlogittica-
ting one for the air; juft the reverfe of what
Dr. Priefiley imagined. But only attend to
what the Doltor fays himfelf upon the fubject,

 In order to compare the effects of the fame
fpirit of nitre on common and on dephlogitti-
cated air, Tonce, for about a fortnight, ex-
pofed
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pofed two half-ounce phials, nearly filled with
the ftrongeft brown fpirit of nitre, one of them
fo 2 quantity of common air, and the other to
about an equal quantity of dephlogifticated
airs and I obferved that the air in each of
thefe cafes was diminifhed in about the fame
proportion, and that the dephlogifticated air
was confiderably injured. The furface of the
fpirit of nitre in each of the phials was become
much lighter-coloured than before, and the
brown colour had, throughout, intirely difap~
peared ; owing, nodoubt, to its having part-,
ed with its phlogifton; and what I thought
fomething remarkable, clouds of fome whitifh
matter, not much unlike flowers of zine,
floated on the furface of the fpirit of nitre,
in both the phials. The quantity of acid
was fenfibly'diminifhed in both; and care-
fully pouring off the upper and lighter-cos
loured part of the acid in both the phials, I
found _that they yielded nitrous air in nearly
the fame proportion, which was as four to
pine, of what they had done before; while
the ftronger part of the acid, at the bottom
of the phials, yielded nitrous air in the pro-
portion of fevén to wine of what they had done
before,”

You fee in what manner the nitrous acid in-
jured bath commeon and dephlogifticated sir,
which
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which the Do&or fays (agreeable to’ is theo-
ry) was from’ imparting phlogiflon to them;
but ‘only attend to the circumitances.. He
fays the quantity of acid was fenfibly diminifh
ed in both phials; for that part of the acid,
which was moft expofed to the air, was fo weak
as only to yield as four to nine of nitrous air
of what they did before; and that part of the
acid, ‘which was the leaft expofed, to yield as
feven to nine. And all this, agrecable to
the Do&or, from imparting phlogiften to the
common and dephlogifticated air. ‘But he, and
every chymift, muft acknowledge, that phlo-
gifton' neutralizds and weakens the nitrous
acid, and the ohly means of making the con-
centrated acid, is to take phlogifton from it;
then,. if it had imparted phlogiftan to.the air,
it muft undoubtedly have grown ftronger, snd
not weaker ; but the dire@t fame change was
induced upon it as if phlogifton was given it
from any other fource, But chymifts are quite
in a labyrinth, they even are unacquainted
with this great, obvious, and important falt;
.that phlogifton and acids are oppofite bodies,
neutralizing -each other ; forming neutral bo-
dies, falts, &c. The clouds of fome whinfth
matter, not unlike flowers of zine, which Boat-
¢d on the furface of the {pirit of nitre, in both
phials, which the Do&or thopght fo re-
markable, was only the earth decompounded,
by being robbed of jrs phlogifton; which,

as
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as 1 obferved before, enters into the compofi-
tion of common and dephlogifticated air; but
when 1 write exprefsly upon that fubjeét, I will
give a hiftory of all the phanomena.

The lunar cauftic is well known to be filver
reduced into the ftate of a calx, which calx,
upon expofure to the air, will have its metal
revivified. The calx of metals is univerfally
allowed to be the metal rabbed of its phlo-
gitton ; for, if you, by art, give it its proper
faturation of phlogifton again, ic will re-affume
jts metallic properties.

I expofed & quantity of the calx of filver to
the air, from which expofure its properties, as
a cauftic, were deftroyed; it returned to its in-
altive metallic ftate; therefore, from the al-
lowed and eftablifhed principles of chymiftry,
it muft have received its proper faturation of
phlogiiton; there being nu body to give itits
proper faturation, but the air; therefore, as
the air has here evidently parted with the phlo-
gifton, and not received, let us fee what change
has been induced upon it; why upon exa-
mination, it was found to be what the Dottor
calls phlogifticated, the fame change produ-
ced as refpiration or, putrefaction, &c. there-
fore, no doubt, fromthe fame caufe; the air

in
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in both cafes lofing its phlogifton, and pot re-
ceiving,

Oily bodies, as Dr. Prieftley has himfeif
proved, diminifh, or, what he calls, phlogif-
ticate the air; in confequence of that dimi-
nut:un of the air, they become miore rancid
and inflammable, evidently poflfefling a larger
quantity of phlogifton; but, in confequence
of recciving this addition of phlogition, the
air is decompounded.

The fineft tallow or candle, from the moft
delicate white colour, will likewife, from ex-
pofure, become yellow and more inflammable,
changing in every circumftance, in colour,
taltc, and inflammability ; the fame as when
there is a quantity of attual fire thrown into
it ; either from melting the tallow with too
firong a heat, (what the tallow-chandlers term
feorching,) er likewife, that part of the can-
dle, that is neareft the flame’s influence, will
take on that yellow colour and properties, from
imbibing the fire from the flame,

1 hope no caviller can difpute, but that thefe
changes were produced by imbibing a greater
proportion of phlogifton ; therefore as the air
is equally as capable of giving the change as the
fire, in confcquence, the air muft have parted

with
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with its phlogifton, and by that means become
what I term dephlogifticated.

As we have proved that this phlogifton,
*which the Dottor fpeaks of, would not have
fo pernicous an effect in the animal fyftem, as
to kill the animal in five minutes; and as we
have likewife proved, that the dottrine of
phlogifticated air {from which his theory of
refpiration and ufe of the blood originated) is
not juft, butdire&ly reverfed; thatitis nota
phlogitticated procefs, but a dephlogitticated
procefs: then let us examine the Doctor’s ex-
periments, for elucidating his theory 3 and fee
whether they fupport him or not. Indeed, up-
on reading them, it a little furprifed me that the |
Door fhould bring them as proofs, as they
appear (as far as my fagacity carrics me) to
overthrow his dotrine, more than fupport it.
1 fhall, without producing my own experi-
ments, confine myfelf entirely to his, and with
his own defcription of them, which I make no
doubt will fatisfy my reader with the fallacy of
the Do&or’s conclufion from them,

It is a univerfal received opinion, that the
blood receives its red colour in the lungs.
Hewfon, that ingenious philofopher, direétly
proves it; Dr. Prieltley likewife confirms it;
we both agree in that point; but the great

fubject
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fubje& of controverfy is, the phyfical caufé:
‘The Dottor fuppofes it is from parting with its
phlogifton to the air, and I fuppofe it is from
receiving phlogifton from the air. |

The Docor, in elucidation of his opinion
gives the following experiments.

He expofed pieces of the fame mafs
of red blood, to inflammable air, fixed air,
and what he terms phlogifticated air, at the
fame time ; they all became black, but what
is g little wonderful, ‘and what the Doctor can-
not hiclp telling, that the piece of blood,
which was expofed to the inflammable air, was
the leaft fo; whilft, agreeable to his theory,
it fhould have been confiderably the moft
fo; as he fuppofes that blood, by receiving
phlogifton, becomes blacker, and by parting
‘with it becomes more red, and thatis the pro-
cefs which takes place in the lungs, the blood
parting with phlogifton to the air, and by that
medns becomes more red 5 but this very expe-
riment is a (ingular faét to prove his dottrine,
that fixed air fhould turn blood blacker than
inflammable air, when Dr. Prieftley himfelf
obferves, that blood imbibes the latter’s in-
flammability, and renders it in fome degree
wholefome, but it produces no alteration up-
on fixed air; thercfore could receive no phlu-

gifton
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gifton from it; for, if it had received any phio.
gifton from the fixed air, it would have altered .
it, either in quality or quantity: then how is
it pofiible that fixed air could {upply it with
a larger quantity of phlogifton? a body which
is the dire&t oppofise to phlogifton. The Doc-
tor is obliged to this evafive an{wer, that fixed
air contains phlogifton. * It certainly does fos
for I believe no air ¢an be found without phlo-
gifton ; butit does not contain one fiftieth de-
gree of phlogifton that inflammable air does;
and that which it does contain, is fo fixed by
the acid, that it is not to be decompounded;
for the blood makes no alteration upon fixed
air, which it would do, if it took away its
phlogifton. The alteration it induces upon
inflammatory air is, to imbibe fo large a quan-
tity of its phlogifton, as to make it, in fome
degree, wholefome ; ray, almolt entirely fo;
but, neverthelefs, its imbibing fuch a deal of
its phlogifton, it does not turn blood fo black
as fixed air, which gives it no phlogifton; it
may be argued on the other hand, why does it
turn it in the leaft black, as my do&rine fays
phlogifton makes it more red.  The reafon is,
that the phlogifton, in inflammable air, is uni-
ted with another fixed body, which hinders it
from rcﬂc&mg that red colour; for inftance,
blood that is black by agitation will become
red; from this caufe, breaking the union of

the
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the phlogifton to the particles of the fibtous of
glutinous part of the blood, and fo fetting it
loofe. But in inflammiable air its phlogitton
cannot be decompounded, by the attra&ion of
the lymph or gluten, but is received into the
blood in its compound ftate ; which is fo fixed
a ftate, that it does not reflet the rays of light
fo ftrongly as to give it that florid appearance.,
‘This is proved from the blood which was ex-
pofed to inflammable air, though not fo black
as that which was expofed to fixed air yer
the former never became red again, when open
to the influence of the stmofphere, while the
latter did : for the blood which was expofed
to the inflammable air, had got its faturation
of phlogifton, though in a ftate that it could
‘not refle& that florid colour; while that, ex-
pofed to the fixed air, had imbibed no phlo-
gifton, but had parted with the loofe part of
_its own, which gives that florid colour, there-
foreit attratted the air’s phlogifton when cx-~
pofed to it.

‘That this is really the cafe is demonftrable ¢
take phlogifton in a wery fixed ftate, as oil,
which is much the fame body as inflammable
air, mix it with the blood, and it will turn
it darker; but take phlogifton united to a glu«
tinous, animal, or earthy matter, either in the
ftate of falt petre, the urinary falts, or in the

" uriné
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urine itfelf ; and it will turn it red the fame as
the atmofpherical air will do.

Another fat which is impofiible for the Doc-
tor to furmount. When blood is recently drawn
from the animal, itis very florid, but it fhall
very quickly and fenfibly loofe that floridnefs,
though at the fame timie it is imparting a
very diftinét vapour to the air, confiderably a
ftronger one than could iffue from the lungs ;
as there, the membrane of the lungs oppofed its
paflage. As the Doftor fays exprefsly that the
air alts by carrying off the blood’s phlogifton,
and that the fume change is brought about
out of the lungsas in the lungs; we fhould;.
agreeable to that theory, expect the blood to
grow more red, inftead of more black, but it
is reverfed ; it appearing very forid when firft
drawn, but foon turns to a dingy black, owing
to a diftin& and fenfible vapour, which iffues
from it, and which vapour is that fine florid
phlogiftic red part of the blood.

It may be faid, that the blood’s turning
black when recently drawn fromn the animal;
is from its loofing its heat; but if the heat be
artificially preferved, fo that it may f{ill retain
the fame degree, the change will equally take
place,

1 If



114 An Enquiry into the Firft

If the vapour be condenfed, it will be found
to be the fine animating phlogiftic part of the
blood, and it is that anifmating nutritious ex-
halation, that makes butchers fat; and like-
wife the loofing of that makes the blood turn
more black, and not more red, as the Doctor
fuppofes.

There is no doubt, that after the blood has
loft this effential phlogifton or living princi-
ple, the part of the blood’s furface which has
been for a long time expofed, will regain its
florid red colour, by decompounding the air.
But this fenfible vapour or exhalation, which
flies from recent blood in a diftin@ fmoke, in-
jures not the air; as I proved before, it is the
attrattion of phlogifton from the air, after it
has loft its own, not the giving it to the air,
which injures it ; for that vapour enters not
into the compound of the air, being only fuf.
pended in ic, as an extraneous or heterogene-

ous body.

There is another fa&, which is direétly con-
tradictory to the Do&tor's theory, and demon-
ftrable in favour of mine, which he himfelf
takes notice of, being related by father Becca-
ria. That blood became black in vacwo, where
1t -could not, as the Do&or himfelf acknow-
ledges, have imbibed phlogiftan, and it could

not,
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not, as the Do&or would infinuate, be from
an internal principle within itfelf of putrcfac-
tion; as afterwards, upon cxpofurc to the air,
it regained its florid colour again, which it
never would do, fhould it’s blacknefs be the
refult of its own internal putrefaétion ; befides,
its tranfition to a black celour was too imme-
diate for the lealt fuppofition of that kind.

But the Doétor is under a neceffity (for all
his prejudice) to acknowlcdgc that the blood

receives phlogifton from the air. His words are
thefe:

¢ Since, however, a folution of nitre does
produce this effeét upon blood, inftantly ma-
king the very blackeft of a beautiful florid red;
though this effe& is not peculiar to nitre, (for
a folution of comman falt does nearly the fame

thing,) I own I am inclined to afcribe this ef-
fe& to the air.”

What can be more demonftrable, thdn that
the florid red appearance, which blood puts on
from expofure to the air, is owing to its ab«
forbing part of the compound of the air, as
nitre produces the dire® fame effe&®, when
mixed with the blood, and Dr. Pricftley fays,
thac itre may be formed into air, and of a
yery pure kind of air, we likewife know

Ia that
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that nitre is originally formed from the air
expof ng animal mucous and other bodies to
the air, in hot countries, where phloglfton
greatly abounds, forms’nitre.

That nitre is princ'ipélly compounded of
phlogifton, is demonftrable from many circum-
ftances; to wit, its being prod\!ccd more pure,
and in far greater abundance, in thofe hot
countries only, where phlogifton greatly a-
bounds.  Its high ftate of inflammability, is
proved from its being the bafis of gtmpowder,
its being to be formed info inflammable air;
#nd, if itis expofed long enough to theair, it
will turn into a volatile {falt, proved by Hoff-
man, '

In fhort, no doubt can remain about it;
but that the air, when expofed to animal ref-
piration, the putrefation, or calcination of ha-
dies, lofes by that meuns it roper faturation
of phlogifton, fo that it is no ionger fit for the
ufes and purpofes of atmofpherical air.

If phlogifton'is thrown artificially into the
blood, (that is, in the form of nitre,) it pro-
duces the dire& fame @orid appearance as the
-air givesit. Can there be a doubt but it is
from the fame caufe ? And to put it beyond
dlfputc, ‘actual fire, thrown into the blood, af«
fets
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fe&ts it in the direft fame manner. 'We know
very well that phlogitton is the moft volatile of
any body in nature; in fhort, we have before
proved it is the great author of volatility in all
bodies; for, agrecable to the quantity of phlo«
gifton that bodies contain, they are more or
lefs volatile, as in the regular gradation of
water, {pirits, ather, &c. their inflammabili-
ty and valatility bearing an equal proportion;
in fhort, we can, by heat, drive phlogifton
from any body, even from metals, where it is
moft fixed, if they are capable of ftanding the
proper degree of heit,

In meat, we are very fenfible we can do i,
cither by roafting or boiling ; by cither of thefe
proceffes we can diffipate every appearance of
phlogifton from the mufiular part of the ani-
mal, fo as only to leave a lymph behind, ma-
king it a mere white glutinous matter, of an
infipid tafte, taking from it that red colour and
pungent high relithing tatte which w meat’
has; and you may accurately obfer e, as the
phlogifton leaves the meat, a regular grada-
tion, from a fine florid red to a perfe white;
its firt growing blacker and blacker, then whiter
and whiter, If the blackne(s was owing to its
having a greater proportion of phlogifton, a-
greeable to Prieftley, then ccrtam}y, without
qloubt, it would, as the fire d:fﬁpatcd the phlo-

13 giftoa,
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gifton, grow redder and redder; but it is ree
verfed, it grows black from a fine florid red,
That fire slways adls, by diffipating phlogif-
ton, is indifputable, from making falts and
oils, that are expofed to its influence, into in-
flammable ajr. ~ That the air is the great au-
thor of giving phlogifton to bodies is clear and
demontftrable. Let that fimple homogeneous,
inodorous body, yiz. pure water, be expofed
to the air in a veflel, and it will turn highly
putrid and decompound, or, as Prieftley calls
if, phlogifticate the air. If the putrid water
be examined, it contains an immenfe quantity.
of phlogifton, fo much fo as to be capable of
emitting of it, and becoming luminous, Can
Pricftley, or any philofopher, argue with a
grave countenance, that the water contained
all this phlogifton before it was putrified, and
that it likewife gave fuch an immenfe quantity
to.the air as to phlogifticateit? Ihope the fup-
pofition appears fo erronequs, that I have no
occafion to queftion, or argue upon it ; if others
do, their reafon and mine are diametrically op-

fite, but I hope they agree,

Lewenhoec fays, ¢ infpe&ing fome frefh and
pure rain water, he could at firlt dittinguifh
nothing therein ;- byt after ftanding afew days,
expofed to the air, the water grew foul and
turbid, and ip it appeared an ipfinite numbey

_ of
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of little fith of various kinds. Among thefe
animalcules there was one, confifting of thirty
joints, perfe@ly turning and winding itfelf a-
bout, and at laft depofited a great number of

eggs, from whence arofe more animalcules
like the firft.”

Can Prieftley, or hisadvocates, fuppofe that
thefe animalcules, or little fith, were generated
from the air’s taking phlogifton from the wa-
ter ? If that were the cafe, our general fenti-
ments of animation (and all the philofophers
hitherto) have been erroncous, for they fup-
pofed phlogifton is the great author. We
obferve, when the fun returns to us, how it
animates the whole face of the earth; but
agrecable to Prieftley, it muft be by taking
phlogifton from the earth; this is rather a fin-
gular do&rine.  Juft the fame in refpe to ve-
getation, water expofed will produce vegeta-
tion; that likewife muft be from taking away
the water’s phlogifton, But the fun vegetates
the whole face of the earth, and animates it.
H any one wants to be fenfible of the change
taking place in blood and meat from the vola-
tilizing power of the fire, let him only obferve
his {pit or pot. In the change it produces up-
&n blood, he may obferve his cook in her cu-

14 culinary
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linary procefs, where he will fenfibly fee the
change.

But let us obferve, for farther fatisfattion'to
the more tenacious of our readers, if the phlo-
gifton of the living animal will not make this
change, viz. turn blood redder, inftead of
blacker.

In urine there isa deal of animal phlogifton,
which keeps an animal mucous diffolved ; that
it is fo, is proved from its pungent {mell and vo-
latxllty, from its hot pungent tafte, and from its
yolatile ammoniac falts; and you will always
obferve, when the phloglfton or heat of the fyf-
tem abounds moft, in confequence thefe proper-
ties in the urine are moft confiderable; as this i is
an evident proof, that urine poffeffes a deal of.
animal phlogifton, being fo ftrongly faturated
with it; — let us fee what changes it produces

ypon blood. Take the blackeft blood and im-
mediately, upon putting it into urine, it
changes its colour to a fine florid red, jult fuch
a change as the lungs or nitre produces on

blood.

Phlogifton, in whatever form we apply it to
the blood, either in a fixed or loofe ftate, has
this evident and fenfible property, of turn-
ing the blood immediately, and firiking-

ly,
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ly, red. Acid, (which every chymift knows,
or thould know, is the direct oppofite to phlo~
gifton, the one being an alkali, the other an
acid,) in whatever form it is applied to the
Blood, either as fixed air, vinegar, or any
other form, will turn it immediately and ftrik-
ingly black ; neutralizing and decompounding
the red globules inftantaneoufly, the fame as if
they were alkaline falts. Butwe are fuch ftran-
gers to every part of nature thatis in the leaft
concealed, that to this day the difference isnot
difcovered between phlogifton and fixed air,
many fupboﬁng them the fame, (nitrous and
every other air being in the fame prcdlcamcnt),
but, when I writc exprefsly on the fubject, 1’
will fhew there is the fame diftinction between
phlogx&on and fixed air, as there is, between
alkalies and acids.

The Do&tor has certainly not attended with
that perfpicuity that the fubjeét requires, other-
wife he ¢ertainly would have canvaffed his doc-
trine a little more. accurately : how this effete
matter was generated ; and how it was fo deadly
to the fyftem. We know very well, that theré is
an immenfe quantity of phlogifton conftantly
Tuing fromthe fyftem, but this phlogifton paffes
off in an atual ftate, forming the animal heat,
on which the very being of the animal depends :
#nd this heat iffues univerfally out of the whole

fyftem,
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and not from any particular organ: the lungs
do not evacuate or poﬁ'cfs more heat than any
other part of the fyftem; then, as this effete
phlogifton, which the Doétor fpeaks of, is not
difcharged in an altive ftate, in what ftate is
it then difcharged? If in a condenfed fate,
and not an afual one, (as thofe two ftates, or
the only two that I know of, that phlogifton
appears in,) whether is it a volatile falt, or an
oil, or whatother? The Dotor, certainly,
fhould have analized it, and given us fome in-
formation; and not left us {o entirely in the

dark;

But I will conclude with this great and ge~ -
neral remark, which alone carries conviétion
with it; that what Dr. Prieftley calls phlogif-
ticated air, extmguxfhes flame ; this then, when
mature]y confidered, is a very droll fuppoﬁ-
sion, that fire fhould extinguifh fire; it is an
jrrational one, and is not fo in nature; for in-
fammable air, which we know beyond con-
tradition abounds with a larger proportion of
phlogifton, (and therefore is properly called
phlogifticated,) inftead of extinguifhing flame,
makes 1t burn with greater rapidity ; nay, take
phlogifton, and let it be evaporated into com-

. mon air, fuch as oils, particularly volatile oils,
or any phlogiftic body, and it will produce
flame with the utmoft avidity, It is from this

impreghation
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smpregnation that the air, in mines, takes fire ;
therefore it is very extraordinary and contra-
di¢tory, that air being phlogifticated fhould ex-
tinguith Rame, "

That air is the great body which animates
and carries the great principle of phlogifton tq
all bodies, is demonftrable; for, in fummer,
when the air is replete with phlogifton, whata
deal of inanimate matter is given life to; what
millions of millions of animals have their be-
ginning and period with the fummer’s heat ;
fometimes it will make the face of a country
all amimated, with reptiles and infe@s, foas to
dcﬂroy the whole vegetable kmgdom We
have proved that the great diftinion between
the vcgctable and animal kingdoms confifts
principally in one being a phlogifticated body,
the other almoft bereft of phlogifton ; then,
without doubt, it is here proved, that the air
is the great and fole animator, it being the
great agent which gives phlogifton to bodies ;
not as Pncf‘clcy would have it, that its grcal:
ufes and purpofes were to take phlogifton from
bodies, that being, agreeable to him, the
office of the lungs ; — inconfiftent !

Iuis a univerfal received opinian, amongft
all phyfiologifts, that the animal fyftem re-
ceives and gives out fomething fo the air in
| infpiration,
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refpiration and expiration, tho’ they were total.
ly in the dark, what it is, or how itis conducted,
Indeed, the opinion could but ftrike them,
feeing, that animal life could not Le fupported,
even the fpace of five minutes without it;
it is the living principle of nature; for neither
animal, vegetable, or any living body, could
ex;{t without it ; nay, even the diffolution of
bodies cannot take place without it; for animal
auu vegetable bodies, when deprived of their
life, their putrefaétion, neceflary far the nur-
ture of other bodies, is {topped, without ha-
ving accefs to this great and neceffary body,
the air ;" that we fee the courfe of nature ftop-
ped in all its procefles, without that great and
neceflary agent, the atmofphere. Therefore, no
wonder it ftruck phyfiologifts with the impor-
tance of the enquiry, and with its cffential
qualities, and various hypothefis have been
the refult, principally founded on mere whim,
po part of the fabric refulting from fa@s in na-
ture. But we will pafs by faying any thing
farther upon the d.ficrent hypothefis, and take
notice of what was chymically proved to take
place.

The ingenious Dr. Black formed a very pretty.
experiment with a fyphon, in which he placed,
a quantity of lime-water, and which he ex-
pired through, placing one end of the {yphon

ta
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to hi-s mouth, and forcing the air, which came
from his lungs, to pafs through the lihe wa-
ter: upon examining the water he found it
turbid; the lime, which before was foluted in
the water, asto entirely efcape the eye, now
becamie vifible and diftin&, forming a milky
fluid; which alteration was produced from a
quality the air had received from the Jungs; for
he infpired the atmofphere through the lime-.
water, but it produced no effe@®, until the air,
tainted with the lungs, was expired. And,
as it is dire@ly proved, the air, which cameé
from the lungs, was only capable of giving
this milkinefs to lime water ; for the air, which
was infpired, could not give it. Then let us
confider what is the chymical principle which
will give this milkinefs to lime water. Why
we know of none, but fixed air, that could
pollibly have cone from the expired air; there-
fore, with propriety and juftice, he fetit down
as refulting from fixed air, which he prefumed
came from the lungs; and thatonegreat office of
theirs, was to difcharge fixed air from the {yf-
tem. But we fhall endcavour to prove the
* gencration of this air from another caufe.

But to come to a minute enquiry, how this
frand  procefs of fanzuification and animal
heat is condulted, let us take, by way of il-
luftration, the animal principles of a fheep.
' I truft
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1 truft no one will offer to deny but its living

principle is condu&ted by the fame caufes as
ours,

A fhieep ts an animal body; with the fame
degree of heat as our fyftem ; and likewife its
powers of fanguification are the fame, both
the folids and fluids partaking of the fame
qualities and colours. TIts exiftence depends
upon food received and mafticated by the
mouth, and farther prepared by the ftomach
and other organs; likewife it requires frefh
gir; for, if debarred of ity the fame phzno-
menon takes place as with our fyftem, it 1s
killed in a few minutes. Then, as food and
air are the two grand refources of its exiftence,
let us examine what they confift of ; the latter
has already undergone an inveftigation, there.’
fore let us accurately attend to the food:

The food of a theep every one knows to be
the fpontaneous product of the earth; which is
vulgarly called grafs ; the moft infipid and wa-
tery of all vegetables, giving no particular fla-
vour to the mouth, but of a humid, infipid
tafte, and quite inodorous: when chymically
analized, it principally confifts of water, little
or none of the volatile falts or oils, abounding
chiefly with a watery acid, which it expreffes
fenfibly in the acetous fermentation ; in fhort;

having,
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having very little in its compofition that indi-
cates phlogifton. It may be argued, that if pro-
perly fermented, it will give out a {pirit;
therefore it implies the refidence of phlogif-
ton; but ] contradi&t that analyfis, as not be-
ing fair ; for no fuch fermentation goes on in
the fyftem; the great uthor of fermentation,
the air, is wanting; and if fuch 4 procefs did
go forward, the fixed air would deftroy the
fyftem. Andlikewife the grafs, which animals
feed upon, is, of all vegetables, the pooreft to
give this fpirit; having little or none of the
faccharine quality, which is the principal au-
thor of that fpiritous fermentation: that I
difpute, whether any may be received from it ;
if there is, it will be finall in quantity, and
not of any fighification in the fyftem,

This vegctable food or grafs then, is mafti-
cated with a deal of water, received by the
animal in the fame manner as the grafs was,
viz. into the flomach; and there this food,
formed of the acefcent watery vegetable, with
a quantity of common water, is foluted with
-a ftrong liquor, which the ftomach throws
out, as its principal author of digeftion; and
which incorporation forms a chyle, having
every ftrong mark of acidity, which will tura
the violet infufion red, will break milk, and, in-
fhort, if chymically analifed, will give every

‘ indication
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indication of a ftrong acid. Itis fo ftrongly
acefcent, that naturc-is under a necefficy of
throwing into it a large quantity of ftrong
phlogiftic juice, ard a thick mucous liquor, id
order to blunt its acidity ; otherwife it would
«greatly corrode and irritate the tender veffels
of the fyftem,

That this is really the cafe, is demonftrable.
This vegetable acefcent food, being firft maf-
ticated with a mucous liquor, viz. the faliva,
which greatly foftens the acidity of the food,
after which, in its paffage out of the ftomach
into the duodenum, it meets with one of the
higheft elaborated phlogiftic fluids in the whole
fyftem, viz. the bile, which has an amazing effect
in peutralizing the acidity of the chyle; and
which is demonftrable by the great alteration
there is, if the chyle is accurately examined, be-
fore and after it meets with this high phlogiftic
fluid: not only that, but there is a large falivary
gland, called the pancreatic gland, which like-
wife pours out a liquor for blunting the acrimo-
ny of the chyle; in fhott, the whole inteftinal
tube is formed of little glands, which fecrete a
liquor for this purpofe; but neverthelefs the
great acefcency of the chyle, being fo direé&ly
oppofite to the phlogiftic principles of the fyf-
tem, is ftill too acefcent; that nature of her great
ingenuity, hath framed another great and effen-

tial
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tial mixture to take place, before it is thrown
into the grand circulatory fyftem; viz. the
mixture of the rich mucous lymph; which
mixture is formed in the receptaculum of the
thyle: yet neverthelefs, though the vegetable
food of the fheep is mixed with all thefe rich
animal liquors, it fhall ftill be frongly acef-
cent; for, if the chyle be examined before it
isthrown into the blood, it will have a ten-
dency to acidity: yer, wonderful! phyfi
ologifts would have this ftreng aceflcent ve-
getable liquor, (fo acefcent as even fiill to
predominatc, though it is fo highly elabora-
ted with anirhal juices,) to be the great refer-
vour and author of the phlogifton to the fyf-
tem, to give the great proportion of phlogif-
ton thdt the red globules and fat evidently
pofieffes 3 nay; fhall give animal heat, a heat of
hinety-fix degrees, which is conftantly kept
tip; yet, more {urprifing and wonderful than
all this; it imparts fuch an immenfe deal of
phlogifton to the fyftem; phyﬁologtﬁs fay, that
the lungs, that effential organ, is forfed,
merely to act as a great ventilator to difcharge,
this amazing quantity of phlogifton; that, if
this great ventilator be but ftopped for five mi-
fiutes, death is the confequence. How wen-
derful a doftrine is this, there being two di-
tek oppofite bodies in nature, fo oppofite in
évery chymical principle, that, by circulating

k in
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in a tube for a few minutes, wi'l turn from
one extremity to-another; two bodies or prin-
ciples-in nature, that are fo dire(tly oppofite to
each other; yet merely, by a flow circulation,
in a tube of a few yards in length, the one
body would lofe every principle of 1tfelf, and
form the other. A very ingenious doétrine in~
deeds no man, in his far-fetched laboured
theories, is obliged to reconcile thefe contra-
dictions ; but Nature is fimple and -uniform
when inveftigated, fhewing the greateft fim-
plicity and uniformity. This chyle, which,
from analyfis, exprefles not the leaft indica-
tion of phlogitton, will, after it has pafled the
lungs, change its properties exceedingly; be-
fore quite infipid to the tafte, bordering ftrong-
Iy of an acid, is now, after being thrown into
the circulation, of a firong alkalefeent falty
tafte ; of a highred colour, highly anamalized,
going rapidly into the putrefaltive ferment-
ation, not thewing the lcaft tendency to the
acetous, but giving out a deal of volatile falt,
peculiar to animal putrefa&tion. -

What a great change is here? how much
muft the lungs have altered its properties;
there being every diftinétion thar, takes place
between the vegetable and animal kingdoms?
viz. being firft of a ftrong acid, watery tafte,
running into the acetous fermentation; its falts,
which are fmall in quantity, are fixed; but,

after
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&fter being thrown into the general circuia-
tion, the fcene will be quite changed: *it will
partake of the animal principles, viz. have a
ftrong, faltith, high-relithing tafte, only capable
of the putrefaltive fermentation, which it moft
immediately runs into, tho’ before it was capa-
ble of the acetous fermentation, and requiring
a long time before it would produce that. In
its vegetable ftate very little falts we ¢ found
in it, and thcy of a fixed nature; but now,
after being anamalized, its falts arc in great
abundance, and of a volatile nature. How
diametrically oppofite! what an amazingchange
is produced ! that the food, being of the moft
fimple vegetable tafte, fhall, after being cir-
culated in the animal, become higlly anama-
lized, throwing off every chymical properties
of its vegetable ftate, and take on the oppo-
fite chymical properties of the animal. What
could produce this great change? The ani-
mal muft have fome great phlogiltic refervoir ;
it has only two refources, food and air; we
have proved that the food is the dire® op-
pofite to this. There is an old philofophical
axiom, fomething cannot be generated out of
nothing ; thercfore it muft get all thefe phlo-
giftic powers from the air; which is demon-
ftrable, as it has no other refource ; the food,
being fo far from the author of it, that itis the
diret oppofite element; nay, take food from
.the fheep, and it will become one high vola-

K 2 ale
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tile falt; therefore the food, inftead of bcmg
the author of it, is, in reality, Nature’s grcat
* aid, in countcra&mg phlo itton ; for, if itis
bereft of it, the animal is Enllcd turning to a
high volatile falt comparatively. There is a
remarkable fa&t of theep having been found
under fnow, where they had been confined
for months, and yet fupported life, though
bereft of food; having only water, which
they got from licking the fnow ; which fnow,
or watet, fupported life, by refilting putre-
faltion; the water having this great power;
as phlogifton was generated, it abforbed it,
and wafhed it out of the fyftem ; yet in time it
would be generated fo faft, that the poor ani-
mal would die, becaufe it had not its vegeta-
ble food, toneutralize ity genetating phlo-
gifton. |

Take the fheep in its moft infant flate; it
has nothing to feed on, but thofe watery acef-
cent vegetables; yet, from that food, the em-
bryo thall become mature, enjoying a thou-
fand times more phlogifion thar it did in its
infant ftate; nay, fhall conftantly be givingi
out the amazing proportion of phlogifton, as-
to produce a heat of ninery-fix of Farenheit's
thermometer ; having no refourcés from its
food, that being of a quality juft the contrary,
havingapower to neutralize or counteraé phlo-
gifton, The only other refource by which it can

' poflibly
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pofiibly generate phlogifton then is air; that
this is the grand refervoir of phlogifton, we
fhall, I hope, prove as clear as any demon-
ftration in Euclid, only allowing a little for
what cannot be mathematically demonftrated,
Agreeable to the old hypothefis ; it is impoffi-
ble to reconcile fuch contradiéions, fo direct-
ly oppofite, that a philofopher might with the
fame confidency and gravity, endeavour to
prove that black is white, and white is black.

Only refleé upon the difference of tempe-
rature of thefe two kingdoms; the animal
kingdom having a ftrong heat of ninety-fix of
Farenheit's; while the other, the vegetable,
only partakes of the general temperature of
inanimate bodies; but all this great change
is brought about; that is, the vegetable king-
dom bccommg the animal kingdom, from
the great and important vifcera the lungs.
for the food is not fit for animal life till it has
paffed that neceffary circulation through the
lungs, and with the qualities it receives then
it is then fit for animal life; but before it has
undergone that circulation, its animal proper-
ties have not taken place, fill retaining its
vegetable principles; and after it has once
pofiefled the great animal properties, which it
receives from its circulation through the lungs,
it will only do for one circulation through the
fy(’cem, which circulation is pcrformed in a

K 3 few
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few minutes ; for it muft again pafs through
the lungs before it can be qualified for another
circulation through the fyftem, requiring the
anamalizing power of the lungs to be renow-
ed. Nay, this organ is fo immediate to the
being of the animal, that not a fingle drop of
blood is fent to any part of the fyftem, with-
qut recejving its influence; the heart itfelf be.
ing fupplied with blood from the aorta, it be-
ing that veffel which receives the blood, in
order to diftribute it through the fyftem, after
having pafied the lungs,

Leuenhoec, who was a man the moft emi,
nent for his microfcopical obfervations, having
illuftrated by that means, many parts of the
human fyftem, fays, that the farinaceous fub~
ftances, maltliquors, wine, bread, &c. do con-
fift, both before and after their formation intq
chyle, of fmall, lax, white bodies; which
mixing with the blood, are cften difcerned
ﬁoanngm it for a little time after the meal; but,
in twcnty-four hours after, no fuch bodies are
difcernable in the veffels, but they are all cona
verted into large red bodics, or yellow anes,

Thenit is demonftrable, agrecable to Leu-
enhoec, that they re.eive this great change of
animalization in the grand circulation. That
they receive their principal anamalization in
the lungs is highly prefumptive, from this ar-

' gumeng
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gument alone; no blood paffing to any part:
of the body, till it has firt paffed the lungs,
from its requiring fo conftant a repetition of
this circulation through the lungs, and from
the animal’s being killed in the trifling time of
five minutes, when bereft of it; but I fhall
fpeak more fully of this afterwards.

Boerhaave who, of all men, hath moft phi-
lofophically ftudied medicine, fays, that this
anamilization is certainly formed in the lungs,
though he was wrong in his opinion in what
manner it was conducted,

The red colour of the blood, which is cer-
tainly a ftrong chara@eriftic of anamilization,
is formed in the lungs; for, it is evident to
ocylar demonftration, that the blood after ha-"
ving paffed the lungs, is confiderably redder,
feen diftinctly by viewing the blood in the pul-
monary vein and artery, what an amazing dif-
ference there is in the colour; that in the vein
being very red, while that in the artery is not
fo. That this rednefs is not the confequence
of the agitation that the blood meets with in
the lungs, for I have before proved, that that
agitation is very trifling, and by no means fo
confiderable as Boerhaave thought. If agita-
tion did 1t, the blood would return to the
heart, confiderably redder than it left it, asthe

K 4 agitation



136 An Enquiry inde the Firfl .

agitation it meets with there is a hundred timea
more confiderable than it meets with in the
lungs; but force and agitation has juit the re-
verfe effe@ in the general circulation; for it
returns confiderably blacker, requiring another
circulation through the lungs before it regains
its ufual rednefs; therefore, without doubt,
the red colour of the blood is formed in the
lungs, and not from the principle of agitation;
as we find, where agitation is moft confidera-
bly conduéted in the general circulation, it has
acontrary cffe®, turning the blood blacker.
This red coloyr of the blaod, which is formed
in the lungs, is, without doubt, the ftrongeft
mark of anamilization; for no living bodies
in nature have their fluids red, but animals,
and, agreeable ta their degree of animation,
the’ quantity and colour bear a proportion ;
that is, the more animated, the more red their
fluids, and in greater quantity; fo vice verfa.
There are many kinds of reptiles, fith, and
other animals, which cnjoy a trifling degree of .
animal life, fome not much above the principle
of vegetation, which have no red blood; and
you may accurately trace every animal’s vigour
by 1ts degree of colour and grantity of blood,
from the moft favage and wild animals, tothe
moft poor reptiles. Nay, every one, I hope,
will allow, that anjmal heat is the ﬁrongc&
gharateriftic of animal life, as no bodies in

natur
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pature poffefs it but animals: and you wil)
find, that you may trace a regular gradation,
between the rednefs of the blood, the degree.
of animation, and the degree of animal heat;
pay, in the human fyftem, if a convalefcent
perfon’s blood be examined, whofe powers of
nature are only half a&tuated, you will find 3
material difference betwixt it and a perfon’s
blood in full health; the former having by no

jmeans that rich animated appearance as thg
Jacter,

That the lungs are the great animators,
giving animal heat and red colour to the blood,
js demonftrable; for, dirclly agrecable to
snimals having their lungs perfe®, or in 3
high degree; in the fame dire@ gradation, have
they thefe qualities; viz. animal heat, and
their blood of a rich red colour. Therefore,
#$ thefe gradations fo directly correfpond with
each other, it implies their immediate con-
pe®ion. The moft vigorous and animated anj.
'mals, the tiger and others, which have confi-
derably the greateft energy and animation,
have comparatively the mott copious and large
chefts. What an immenfe breadth the lion's
Jungs accupy. On the other hand, ammals
which have na lungs, have frarce a degree of
animation or heat above the vegetable fyfs
tem; forinftance, the fnail, &c. in thofe anie
mals their fenfibility, their powers of moe

tion,
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tion, are not many degrees above the vae
getable kingdom ; while thofc, that have large
chefts, have all thofe animated powers and per-

ceptions which mark a ftrong degree of animal
life.

Therefore, as we have proved that there is
fuch an intimate relation between red blood,
animal life, and animal heat attending upon
ghat life, the argan, where this colour is made,
certainly produces the principle of life and
heat. This queftion is eafily folved, the lungs
make the blood red, is evidently demonfra-
ble ; for, if che blood be examined, whu:h hag
paffed the lungs, with that which has not pafled
them, you will find the former fome degrees of
fhades ftronger than the latter; and this addi-
tional colouring is received by the blood’s bcg
ing in conta& with the air, which is mfpxrec]
into the lungs ; for, if the blood out of the
Iungs be expofed to the atmofphere, it wil}
equally colour it, turning it from a heavy black
hue to a bright red. To bring this explana-
tion to a nicer minutia, take a determined
quantity of blood out of the vena cava, the
fame quantity out of the vena port; then put
each of them feperately into ten times their
bulk of water, and you will find the latter ta
tinge the water fenfibly ftronger, than the for-
mer, :

This
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This is 2 very materia) queftion, and deferves
the moft ferious attention; for, as I have juft
obferved, that animal heat is the firongeft char
ra&eriftic of animal life; therefore, that or-
gan, which principally conduces to form it, is
certainly the moft effential to the animal, Bo-
crhaave fays, that the lungs form it, to prove
which, he exprefsly fays, that the thermome-
ter (hcwc-d a ftronger degree of heat to exift,
when put into the vena portz, than when put
into the vena cava, of the fame animal, This
is a little ftrange, and deferves the moft ferious
attention ; that the atmofphere, which is fa
many degrees below the temperature of che
blood (in frofty weather for inftance fhould,
inftead of almoft congealing the blood (which
we might fuppofe, a priori) make it confidera-
bly warmer: this is ftill more extraordinary,
when we refle¢t how wonderfully nature has
conftruted the lungs, to expofe fo large a fur-
face of the blood to the air. Boerhaave fays,
that the furface, expofed in the lungs, is larger
than the whole external diameter of the ani-
mal ; yet, wonderful to relate, this great ex-
pofure to an atmofphere, wh.ch 1s congealing
every other fluid, in Iceland. &c. will have a
quite contrary effect upon the blood, turnin
it confiderably hotter; yet the air, which has
been expofed and expired, will have imbibed
# deal of heat, being of the temperature of the
blood.
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blood. Hereis 2 paradox, and inexplicable

‘tipon the old do&rine ; ‘that two bodies, one of
the temperature of ninety-fix of Farenheit’s,

and the other confidérably below the freez-

ing point, fhould, by being expofed together,

have both their temperatures fo raifed, that the

body, which was confiderably below thirty-

two degrees, fhall mount up to ninety-fix : yet,

neverthelefs, inftead of ftealing this additional

temperature from the other, it gives it an addi-

tional degrece. Upon the old doctrine, this is

‘truly a paradox; tho’, when it is fairly canvaf-
fed, it'is by no means ftrange, but what is
chymically taking place conftantly in other bo-
dies, Take, for inftance, common oil, and

mix it with a ftrong acid, and immediately 2
ftrong heat is produced, froma decompofition

of the oil taking place, its phlogifton is fee
Toofe ; juft fo the air, which Tikewife is a com-

pound, ftrongly abounding with phlogifton,

fhall, by being expofed to the blood, which has
(the fame as the acid with the oil) a ftronger

attration for its phlogifton ; therefore, a de-

compofition and re-union take place, and the

phlogifton, in pafling from one body to the

other, will produce heat: in the one exam-

ple, every chymift could argue philofophical-

ly about it, and account for it rationally ; but

the other flill remained in the dark. There is
ceptainly  fome greag and important procefs

taking
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taking place in the lungs, as life cannor be
fupported for five minutes without this effen-
tial change taking place. Let us confider far-
ther what this great change confifts of, being
fo very neceffary toanimal life: it certainly
conlifts of phlogifton, from two great reafonss
firlt, its great tendency to run into the alka-
lefcent pucrefattive fermentation, foreign to
its fource, vegetable matter; and likewife,
what is more demonftrable, is its animal heat,
which exprefsly denotes both to the thermome-
ter and fenfes, the actual exiftence of phlogiton.

When we f{ee a moift body retain a heat of
ninety-fix degrees, what an immenfe quantity of
phlogifton will it require to fupport that heat,
under the great exhaufting power of evapora-
tion. Dr. Black, upon his ingenious doctrine
of latent heat, hath proved, what an immenfe
deal of phlogifton is required for evaporating
fluids, the vapour having a particular appe-
tite for abforbing attual phlogifton, and then
making it latent; that is, laying concealed,
cither to our feelings- or thermometer; but
when the vapour is condenfed into its primi-
tive ftate of fluidity, it gives out its latent
phlogifton into attual again. And it is really
amazing, what a quantity of phlogifton lies
dormant in vapour, feen by condenfing the
Yapouwr in a common-{till, how foon the water

in
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in the worm veffel is heated. Black’s compud
tation of the heat received 15 immenfe,

After eftablithing this philofophical fag, of
the great abforbing power of vapour upor
phlogifton, what an amazing quantity of phlo-
gifton will be required, to keep tp that con-
ftant vapour, that is always flyisig of from our
fyftem; vulgarly termed perfpiration. Only
refle€t upon an adult of our fpecies, what
s confiderable ekternal furface is expofed
to the atmofphere, befides that confiderable
onc of his lungs, which, Boerhaave fays, is
equal to the whole external furface; what "an
amazing quantity of vapour muft be conftant-
ly taking place; 2 moift furface, under the
conftant influence of a heat of nincty-fix de-
grees;, aided by fo conflderable a motion as
his circulation ; that difcharge from the lungs
being fo particularly replete with vapour,

Then only fum up all thefe circumftances
together ; firft, the great abforption of phlo-
gifton required to produce vapour; fecondly,
the conftant moifture of the furface; thirdly,
the drying power of the atmofphere, parti-
cularly upon fluid bodies, of which the ani-.
mal fyftem may certainly be called one; fourth-
ly, the quick motion of the fluids, from their
rapid circulation, which every body knows

greatly
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greatly aids evaporation; and, fifthly, the
conftant heat of ninety-fix degrees, which the
fluids are conftantly expofed to: maturely
weigh all thefe circumftances together, and
then candidly reflet, what a deal of phlogif-
ton muft be required to fupport the animal
funftions. In general, philofophers never
thought of this great evaporizing appetite ;
they only attended to the altual heat, which the
thermometer fhewed exifted ; but, if the other ig
philofophically weighed, 1t will open another
extenfive idea, of its requiring a great refer-
voir of phlogifton.

It is from this principle, of vapour requiring
fuch a deal of phlogifton, that people catch cold
from being wet; there are many bodies, which
are actually more cold than water, and which
may be applied with impunity to the fyflem;
but water has a particular influence in giving
cold, which all convalefcents are aware of, It
is from the great natural tendency that water
has to evaporate, but before it can evaporate,
it requires a large quantity of phlogifton, which
it will fteal from the bodies contiguous to it;
therefore, if the water is applied to the animal
fyftem, it will rob it of its animal heat or
phlogifton ; fo much fo, in convalefcent peo-
pl¢, as to produce difeafe.

Therefore,
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Therefore, Dr. Heberden is wrong in fuppo-
fing that moifture does'no harm, and thac 2
perfon may lie in a damp bed with impunity.
A perfon lying in a damp bed, with all hisfurface
immediately expofed to it, particularly when a<
fleep, (being a time moft fufceptible of cold,
as the animal heat of his fyftem at that time is
moft languid, therefore fooneft exhaufted,)
mutft certainly catch cold, without he has a
moft robuft conftitution indeed. It is fuch a
trial as few conftitutions are able to cope with,
and has been the death of thoufands,

We have already analized the food, and we
have fhewn, that not the leaft appearance of
phlogifton exifts there comparatively, ¢ither
to the thermometer, fenfes, or chymical pro-
cefs; therefore this animal heat could not
draw its fource from thence; and I hope 1
niced not.endeavour to prove here, as [ mean to
write exprefsly tpon the fubje@, that heat is
a pure element, feperate from any other, al-
ways exifting in that ftate, never taking any
other form; though, when it is neutralized
with other bodies, itlies dormant; yet, upon
being fet loofe, it takes on its primitive form,

If the vegetable food of the animal, con-
tained the phlogifton which the animal poffef-
fes, we certainly, without the leaft doubt,

fhould
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fhould detet its prefence in the vegetable, by
chymical analylis; for, by this analyfis we can
detet it in all other bodies which pofiefs ir,
why then fhould we be foiled int the apalyfing
of a {imple vegetable, which holds its compo-
neat parts fo extremely loofe. The -hardeft,
metals we can decompound with the greatefk
eafe; and evince to our fenfes the phlogitton
they contain.  All bodies in nature we can
decompound, and rob them of their phlo«
gifton; nay, vegetables with tfe grearct eafe ;
and, when we analize the fpontancous grafs;
which many animals live upon, we find it
component parts to be of qualities oppofite. to
phlogiteni principally a watery acid, which
neutralizes or blunts the aétivity of phlogifton,
inftead of feeding of it; nay, not fo much as
aiding of it, but of the direét oppofire quali- -
ty. How then is it poflible to reconeile this
contradiction, that it can be the great ﬁuthqf

of it in animals? If men’s ph\loiophy is obhgcd

to reconcile fuch paradoxes, it certainly fands
on a flimfy foundation,

As we have analized the vegetable food of
animals, and fouad little or’ no phlogiflon in
them, lct us analize the animals which have

fed upon the vegetable, and fee their chymical
principles.

L _Fir(f,
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Firft, then, the tafte of animals,

Upon talting, you find a rich, falty, pun-
gent flavour, fimilar to what phlogifton gives,
when in the form of oil or falt; while the
grafs, which the animal fed upon, gives »
watery, infipid, acid tafte.

Secondly, in refpeé to the animal’s fermen-
tation.

Its fermentation is almoft immediate in
warm weather ; fometimes, in a few minutes,
it will run into a.ftrong alkalefcent fermenta-
tion or putrefattion, giving the fenfible exif
tence of a deal of phlogifton, and being co-
vered with a volatile falt; while the vegetable
will lay fome weeks under the fame degree of
heat, without any change; and, when it does
ferment, it requires the mixture of a deal of
water, and even then it is only the acetous
fermentation.

Thirdly, its chymical analyfis by diftilla-
tion,

Animal matter diftilled, gives out a ftrong
volatile ‘empyreamatic oil and volatile falt,
leaving a fixed earth behind ; while ‘the grafs,

dittilled,
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diftilled, gives out a large proportion of water,
with an earth and fixed falt, litcle or no oil.

Fourthly, their natural degree of heat.

In this great point they differ mofl effential-
ly, for che living vegetable has no heat above
the furroundng bodies, while the living ani-
mal has a temperature, generated within itfelf,
by its own organs, many degrees above the
furrotnding inaniinate bodies.

Then how diametrically different are thef®
two bodies, juft. the dire€t oppolites ; theres
fore it is impoffible the grafs could have been
the entire exiftence of the animal, as their pro-
perties are fodiametrically oppofite; one having
a large proportion of phlogifton, while the
otheér appears to have none, and it mufl have
entered the fyftem by 2 different fource; theree
fore et us examine its other fources of exife
tence, forit is utterly impofii le t::t numan
reafon tan fuppofe it originated from the grafs,
Bs their elements and principles are fo direttly
oppofite, that, inftead of on¢ being the aue
thor of the other, they are dire€t opponents
In qualities, counteralting each other; for,
by being joined together, they rob one anothet
of each of their principles, forming a third
neutral body, the fume as alkalies and deids s

L2 all
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all chymifts will acknowledge the di fferent
properties of thefe two bodies, and if they wiil
maturely weigh the animal and the vegetable
kingdoms, they will find the fame Oppoﬁt on.
No chymift would endeavodr to argueé, thae
the alkaline falt could be made into one of the
acids, by receiving a trifling degree of motis
on, the fame as the grafs in the animal fe-
ceives, from the circulasion, '

As we have proved the extfeme fallacy of
the fuppofition, that the food can be the great
author of animal heat, we muft then have re-
courfe to the other means of fupport, which th
animal receives ; which is air, that great ang
effential element to animal life, that even the
being bereft of it, for the fpace of five mi-
nutes, death will be the confequence. Theh
how much more immediate is it to the exif:
tence of the animal than the food; therefore
fomething effential is imparted from it; and,
as phlogifton abounds fo much in the animal,
in confequence, it muft have fomce great chan.
nel by which it receives it; and, as we have
juft now proved, it cannot be received by the
food, thercfore it muft be by the air, as thefe
are its only two fources. We have already
diffeéted the air, and in which we have proved
the exiftence of an immenfe quantity of phlo-
gifton, which folutes water and fixed air inta

atmofpherical
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ptmofpherical air; and that the quantity re-
gfir_cd to make the fixed air and water into
that tranfparent folution, which really exifts in
gtmofpherical air, is immenfe: that this is
not merely romance, I haye chymically ana-
lized the air, and proved the exiltence of thig
phlogiftons thag it is neutralized with fixed aif
and water, which compound forms atmofphe-
rical air; and it will not give the leatt indica-
tion of each ingredicnt frparately, but the
whole making a hpdy of quite different prine
ciples; which I clycidateq yas.very general in
nature, exemplified by acrds and alkalies. Bug
thafe theee ingredicnts are fo cooneéled toge:
ther, thatif a fourth body be expoied to the
influence of the gtmofphere, which has 3
ftronger attradlion for any of the three ingre.
dients than they have for one another.; thig
fourth body will make a decompefition of the
atmofpherical air, taking from it its powers and
qualities 3s air ; which is by no means fingulan,
but a univerfal law in nature, known to all
chymifts, This is exemplified by lightning;
when there is too large a proportion of phlo-
gifton foluted in the atmofphere, this great
univerfal power and law of nature will rob it
of its over proportion, by the a& of lightning;
And there generally falls an immenfe quantity
of rain immediately after it, which is the wa-
ser that helped to folute this over-preportion

L3 of
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of phlogifton : and likewife when chere is an
over nroportion of water in the atmofphere, it
will difcharge itfelf by rain ; and, after and te.
fore a {evere thower of rain, you may find the
atinodhere fenllbly warner, both to the there
mo-eter and fenfes ; wh.ch is owing to the
pilogifton’s being fet loofe, which helped to fo.
lut: the over-proportion of water, which the
at uafphere was burthened with,  Licewife the
mo:t intenfe frofts will often take place imme-
diately after a fog is cleared up, proved by
many obiervations and calendars of the wes.
ther ;- which is owing to the phloguﬁ'on of the
atmofphere being employed in ncutralumg
the humid vapours which formed the fog ; but
on the froft’s taking place, there is a fenfible
decreafe both of phlogifton or heat, and moife
ture, which is evidently thewn by the thermo-
meter. From whence arifes this decreafe? It
is certa nly owing to the water and phlogifton
ncutralizing one another into atmofpherical air;
and fo, by that means, taking from both of
them their fenfible qualities, which the ther-
mometer and fenfes prove the lofs of. Which
sdditivn to the atmofphere, of this extra-
ordinary water and phlogiften, will make it
heavier; which is really the cafe, proved
by the barometer ; it is owing to this yreat
power in nature of foluting, neutralizing,
and decompounding the atmofphere, which

| makes
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-makes all the changes which the thermometer
and barometer exprefs, and which our feelings
fikewife make us fenfible of; but more of
this hereafter, when I fhall write exprefsly
opon the fubjet. Though this dottrine of
the air being a compound may appear new,
differing from the old eftablifhed opinion, yet
it is proved demonftrably to be jutt; as Dr.
Priettley, in his ingenious-experiments, found
that many bodies, by the afliftance of heat,
could be formed intp atmofpherica) air; bo-
dies, that' had no progvéwr;y or principle be-
fore fimilar to air. Yet by the application
of heat, 'that great author of all fluidity, they
coiild be formed into different kinds of air,
and fome partaking of every property and
principle of common air. Nay further, folids
cannot only be formed into that tranfparent
fluid called air, but likewife the different
kinds of air may be condenfed, and form fo-
lids, Hcrc then zs a umon and ﬂmxlanty

B
yo

before dreamt not of

The lungs being an organ the moft effential in
the whole fyften), as upon'its health the whole
animal frame {ympathifes: for in confumptions,
where the lungs ate the feat of the difeafe, we
obferve a flow and corroding diforder, the con-
fequence baflling the phyfician’s art; for with-

L 4 out
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out the ulcerations of the lungs are healed, it
will.term nate fata\ly, and when once injured,
it is nclaum they are radically cured, but a
hedic and confumipg diforder takcs place.
1 his gre.zt organ is not ogly fatal in its difeafed
ﬂdtf* 1o the zpimal, but even if its funétion
is ftopped for five minutes, death is the confe-
quence ; wh.ch is the cafe with no qther organ.‘
their funtions bei ing not fo immediate to the
life of the animal.

This organ then being of the utmott and moﬂ;
immediate confequence to the {yllen, let yy
confdel‘ its fituation and ftruéture.—It is fitu-
ated in a large cavity called the thorax, enw
clofed by the ribs, and divided by the dia.
phragm from the fomach, liver, and the reft
of the vifcera. It is fo framed as to take in
a large quantity of the common stmofphere,
which it is cooftantly inhaling and exhaling
every moment, as the immediate life of the
animal 1efts Ypon it. It takes in this large
quantity of air, and applies it in a moft dex-
trous manner to a large expofed furface of
blood, (they being only feparated by a thin
membrane, agreeable to Boerhaave, t¢n times
thinner than writing paper) exprefling thig
obvious conftrution in nature to form as large
a furface of blood and air together, as can
take plice in a cavity of their fize; which

furface,
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forface, though contained in fo fimall a cavity
gs the thorax, is confiderably larger than the
furface of the whale bpdy, the lungs being
wanderfully conftruted for th's great and
obvious purpofe, to form as large a furface of
blood and air together, it being the greatelt
and moft effential caufe of animal Life. This
intention of expofing the blood and air toges
ther, being fo very obvious, let us obfcrve
what change is produced, both upon the blood
and air, to fee if we can by that means trace

the great and important function of the luogs
in animal life.

The blood, as we have before taken notice,
is diltin&tly redder and more fluid, and agree-
able to Boerhaave, warmer all which changes
take plage, in confequence of the blood paf-
fing the lungs, and all of whi. h we have de-
meonftrated before. Let us firft confider its
being redder from pafling the lungs.

One of the greateft marks of animation is
the red colour of the blood, for we obferve an
accurate gradation of each animal’s degree of
life, agreeable to the rednefs of their fluids;
from the tiger, and thofe animals which are
endowed with the ftrongeft marks of animal
life, to fnails and other reptiles, which fcarce
have any animation; we may accurasely trace

' the
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the different gradations, from the former has
ying the higheft marks of rednefs in their
fluids, till the latter, who exprefs not the leaft
marks of red colour in theirs; therefore the
‘otgan which forms this red colour of the
blood muft be an important one to animal
life. Upoen examining chemically thofe red
plobules, we find that they principally confift
of phlogifton, being h ghly inflammable, ha-
wing a repulfiye power to water, fwimming in
fluids with a flat furface like a fhilling, the
fame as oil and other phlogiftic fluids; in
fhort, upon a chemical analyfis, ‘giving all the
'marks of phlogifton. Then, as they confit fo
Brongly of phlogilton, where they are formed,
there muft be a phlogiftic procefs; we have pros
ved that they are formed in the lungs, for the
blood, by pafling the lungs, all anatomifts
agree, becomes redder, and it is equally as
well afcertained, that the red colour of the
blood is entirely owing ta the red globuless
therefore, without doubt, the lungs is the
great suthor of forming animal blood,

The next mark of the blood’s change in paf-
ﬁng the lungs, is its being more ﬁund

All bodies enjoy two ftates, viz. fuidity
or folidity ; we fay, from peculjarity of cli-
mate, fuch a thing is naturally fluid or folid
while, in altering the climate, their natural

' ftate
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ftate ‘of Avidity and folidity differ: in Fng-
Jand, we {ay the natural ftate of water is fluis
dity ; in Greenland, it is folidity: then what
is the author of thefe changes? It is eafily
anfwered, the prefence and abfence of phlogif=
gon ; for all bodies, 't is univerally allowed,
may be made e ther folid or fluid, by the
abfence or prefence of phlogifton. Every phi«
lofopher knows th: faét, and the ingenious De,
Black hath philofoghically explained how it is
condu@ed. Then as it is univerfal through-
out nature, that fluidity and folidity are owing
to the prefence and abfence of phlogifton,
therefore, without doubt, by the blood's be-
coming more fluid in the lungs, is owing to
¢he fame caufe, without phyfiologifts would
"make it an alien: indeed there are fuch ftrange
hypothefes fupported, with fo much partiality,
that it 18 amazing.

The 1aft obfervation we fhall make of its
‘ehangesin pa Ting the lungs is, that it is warmer.
Boerhaave difcovered this, by placing a thers
mometer in the blood of the right auricle, it
did not ftand fo high as when placed in the
Jeft auricle of the fume an mal; thercfore,
without doubt, the blood muft have received
gh.s additional heat by its circulation through
ghe lungs. 1 need not enlarge upon this
' additional
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ad Jigional warmth, being 3n indication of w
greater degree of phlogitton or heat,

Let us take a general view of the ehanges
brought upon the blood by its circulation
throuzh the lungs, being more red, more fAuid,
gnd, agrecable to Boerhagve, warmer. 1 hope
no oge will difpute after what has Leen faid,
shar thefe changes are owing to its receiving
phiogifton; if any one is fo tenacious and
ﬁcptic, take phxogj&on cither in a fixed ftate,
or in a loofe flate, viz. as nitre (which is prin.
capally phlagifton) or as eétual fire, and
shofe direét charres will ke brought upon
the Llood, If the air did not carry phlogif=
ton to tae Jungs, in Greenland every infpi-
ration, agrecable to the common a&tion of
hot gnd cold badies upon one anather, the
blood wuld be quite congealed; but infteagd
of that taking place, it is amazingly redder,
more fluid, and actually warmer, What -can
have produced all thefe changes? Why 2
child’s realon would fay, from receiving heat;
not as Pricflley fuppafus from his chemical
pb{'ervatio:n.% that the lungs great office is nat
to receive ph'ogilton or heat, butonly to eva-
cuate it. Marurely refledt, with common fenfe
alone, upon thefe changes, and they direétly
contradict fuch fuppoﬁtlons. But upon a juft
chemigal review, it thall be found equally as

sepugnant
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tepugnant and fallacious, for we can prove it
chemically, that the lungs great office is to
receive phlogifton, and not to evacuate it.

After attending to the changes produced
wpon the blood by the a&t of infpiration, let

us next confid-r the changes produced upoa the
air by the fame fun&ion,

Atmofpherical air, breathed into the lungs,
is there wonderfully put in contaét with the
furface of the bload (at leall there is only a
;hip mcaﬁbranc intervenes, agreeable to D
Hales fo thin as the thoufandth part of aa
inch) and there ftaying cxpofed to its influence
for a few feconds of time, after which it ia
thrown out, as being unfit for further expo-
-fure : this operation is {o effential to the life
of the animal, that it muft be immediately
renewed again with freth air. Therefore it is
natural to fuppofe, as Life fo dire&ly de.
pends upon it, fome great change muft there
have taken place. But let us examine the
expired air, and fee whar alteration it has
undergone, as it has loft its great propeity
of feeding life, for it will not do for a fecond
infpiration. '

Firt, we obferve one great and remarkable
change, it has loft iws claticity ; fecondly, it
is
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is lighter; thirdly, it contains fixed air; and
foutrthly, it contains a deal of water. All
thefe retnarkable changes take place by being
expofed ta the blood ; let us enquire how it
js brought abbut; whether it has loft fome of

its principles; of got fomething heterogeneous
from the blood,

Firft then let us enquiré doncerning its
elatticity. Quickfilver, every one krows, has
this property in 4 very eminent degree, and
particularly all inflammable liquors. But
what bodies have this elaftic property moft
confiderably, are thofe formed into vapour; the
moft confiderable of all is the common at-
mofphere.

- As all fluids thén have this property of
being evaporable, let us enquire what is the
caufe of it. Indeed- all fluids, particularly
fpirituous ones, nay evén the heavieft and
motft fixed of all fluids, the mineral acids, par-
ticularly the nitrous acid. Nay, folids ate
cqually as evaporable, if their denfity and
gravity be ever fo ftrong, they are capable of af-
.cending ; in fhort, every body in nature. " We
know there is an univerfal principle in nature,
a power of gravitation, which every body
mamfcﬂly pofieffes, agreeable to their fpecific
gravxty. The great phyfical caufe why bodies

do
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do gravitate we know not, only we are well
4ffured it is an univerfal law in nature. It was
upon this great and general principle that Sir
Ifaac Newton founded his great fyftem of phi-
lofophy. Itis equally a< general a principlein
nature, that bodies, if ever fo fpecifically hea-
vy, do fometimes (either from the eflids: of
Nature’s own operations, or from art) . coun-
terad this great gravitating principle; and,
inftead of falling to the earth, the great cen-
ter of gravity, they afcend.  As this gravita-
ting principle then is fo great and gearral . a
law in nature, whatever counteradls ig, muft
be a very great and powerful principle indged.

Let us enquire what body or principle it
is that caufes this great deviation of Nature's
gravitating law? It is eafily anfwered, phlo-
giton.  The phyfical reafon why it has this
great effe®t fo powerfully is, as I anfwered the
queltion of Nature’s gravitating law, we are
totally in the dark ; only we are ceriain of the
fa&t, as being general and univerfal; and 1
geed not clucidate it, by. enlarging on the ef-
fetts of evaporation, diftillation, and other
fhymical procefles, from the elfeéts of fire, they
being fully inveftigate | by Dr. Black’s doétrine,
wherein he proves that fluidity and evapora~
tion arc condufted by tue prnciple of phlo-
gilton cateriug in alatent itate, as he cails ity

118Q
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into the body evaporated ; but it is 4 faturated
ftate; the fame 4s an alkali or an acid, and
neutralized in the direct fame ftate as phlogife

ton is with earth; making thofc bodles called
fales, &c.

Then T miake it 1 géneral rule, that no body
in nature can refit the gravitating power of
the earth’s center; upon 4any other principlé
than receiving a more than ordinary propot-
tion of phlogifion ; otherwife they cannot be«
torne f{pecifically lighter than the atmofphere;
which they muft do, if they afcend into it
from their own levity; ‘having no ehechanical
or external impulfe. I form this afcenfion of
bodics into a general rule, as refulting entire-
ly from the power of phlogifton. Let us exae
mine bodies in their evaporable ftate; if they
really poffefs it mote confiderably than in cheir
natural ftate.

Then lct us take pold, for example, as being
a3 body which refifts the afcending power of
phlogifton the moft. By throwing into a piece
of gold an immenfe quantity of phlogifion,
colleted by the focus of a burning glafs, from
the rays of the fun, it became lighter than the
atmofphere, and cvaporated, flying off with an
immenfe quantity of phlogifton, That it was
phlogiilon alone that evaporated it, it is cere

tain,
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tain, as nothing but pure phlogifton, collec-
ted from the great refervoir, the fun, was ap-
plied to it, or influenced it; and that it ab-
forbed or faturated itfelf with a ftrong propor-
tion of this phlogifton, is likewife as evidently
proved s for, when this gold vapour was con-
denfed, it gave out all its immenfe heat or
phlogifton to the body which condenfed it;
and another pretty fact it proves, that as long
as it exifted as vapour, it fixed the adtive pow-
er of the phlogifton, fo that it neither fhewed
itfelf to the fenfes nor to the thermometer:
but as foon as ever it was let loofey, by the
gold’s being condenfed, then it fhewed itfelf
by all its altive properties.

Here is a clear example of the afcenfion of
bodies, or a counterattion of the power of gra-
vitation, being entircly owing to phlogifton ;
for no other body or principle in nature could
evaporate the gold but phlogifton. Now the
air is, in its natural ftate, the lighteft bo-
dy of any in their natural ftate, refifting moft,
of any entire bodics, the gravitating power of
the earth’s center; and, as we have fhewn
that bodies do that from "containing a large
quantity of phlogifton, therefore we have a
right to fuppofe, it contains proportionably
the largefl futuration of any other body in its

patural ftaze; particularly as we can prove that
M it
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it is compounded of heavy gravitating bodies,
viz. fixed air and water ; which I fhall demon-
ftrate to be the cafe. Fixed air, which philo-
fophers believe is originally the fame as the
heavy acids, the moft heavy gravitating fluids
of any in nature; and water, every onc is ac-
quainted with its ponderous quality. Then,
as I proved before, that nothing could make
heavy bodies refift the power of gravity but
phlogifton; and likewife that phlogifton, to
bodies fo {pecifically heavy, mult be a large
proportion indeed, to give them this great and
wonderful property.

Another property which the air poffeffes, it
is more elaftic; then let us enquire upon what
its clafticity depends; and by that means
trace why it has loft its elafticity by being
breathed ?

Upon what does elafticity depend? That
queftion is eafily folved; it is known to be
heat. This principle or body can give this
elaftic property to every part of nature; like-
wife can increafe the property in thofe bodies
which have it nacurally ; nay, what is furpri-
fing, the moft denfe and compadt of all me-
tals, it can form into an clatic vapour, which
two ftates, metallic and vapour, differ in fpe-
cific gravity fo far as from one cxtremity to

the
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the other; exemplificd by gold, which the
famous burning mirror at Paris can turn into
vapour ; moft wonderful that that heavy ponde-
fous metal thould be made lighter than the
tommion air! Water, and many other fAuids,
ran with a finall degree of heat be evaporized ;
nay, with the common heat of the atmof-
phere, all bodics have a natural tendency to
afcend. But to demonftrate by experiment,
how heat can evaporate, and give bodies the
power of clafticity, 1 fhall provein a very fen-
fible degree : take a few drops of water, place
them in vaczo, in a large globe, made of
metal ; expofe the globe to an intenfe hcat,
and you will burft the veflel. Spirits, and
other inflammable liquors, have this great
elattic property in a more confiderable de-
gtée.

But air of all bodics is moft fenfible ro ¢laf-
ticity, the Jeaft degree of heat adts moft im-
mediately and moft confiderably upon it. ‘This
is feen very fenfibly in a bladder partly ex-
haufted of air, but if applied to a very fimall
degree of heat, it immediately fully diftends
the bladder, and if il increafed will foon
burft it; nay, I do not fuppofe any force can
withftand this wonderful claftic property of
heat. We {ee, in nature, earthquakes produs
ced by it, where the carth is fhaken for fome

M 2 hundreds
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hundreds of miles. Nay, heat not only ap-
pears evidently to give this elaftic property ;
but, what demonftrates it fully, if you take
heat from any body, you deftroy its elafticity ;
feen ftrikingly by robbing the vapour of wa-
ter of its heatr, you immediately condenfe it
again. This is prettily proved by a common,
ftill, the water in which is turned into vapour
by the fire, which afcends into the receiver or
head of the ftill; from which a large canal called
the worm, is fixed ; and which being expofed to
. a large body of cold water; fo that, when the
vapour reaches it, it fhall be condenfed ; but
in the condenfation, it gives out an amazing
degree of heat, ten times more confliderable
than that degree which is contained in boiling
water ; which is proved by heating the cold
water in the worm-tub fo faft, and principslly
at the top, being that end next the head of the
ftill. No one, Ithink, candoubt of heat being
the principle in nature which is the author of
elafliciiy ; nay, itis the author of diltillation,
which chymifts ufe to evaporate bodies.  Solids
are not free from its powers, for they all in-
creafe and decreafe in fpecific gravity by heat.
‘Take a piece of iron, mould it to a certain di-
ameter, by pafling it through  ring ; then heat
it to a red heat, and you will find it will not
pafs again through the ring,

As
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As heat, then, is indifputably proved to be
the author of elaflicicy throughout all nature,
fhewn experimentally to be the author of the.
aii’s elafticity; it is very wonderful, that when
the air; at thirty-two degrees,agreeable to Fa-
renheit’s thermometer, fhall be expofed to a
heat of ninety-fix in the thorax; yet chat heat,
initead of increafing its elafticity, will ama-
zingly decreafe it; particularly as heat, in every
other cafe, increafes its elafticity.  Therefore
this arguiment would greatly denounce that the
blood robped it of its phlogiton; and this a-
grees with the obfervations of the alterations
in the blood ; that, by receiving the aie’s phlo-
gifton, it has fenfibly become more red, more
fluid, and warmer, agreeable to Boerhaave,
As to the two latter alterations, Ithink I need
npt endeavour to prove thac if it receives phlo-
gifton, it will produce a greater heat and flu-
idity ; as heat, every one knows, makes the
hardeft bodies fluid. As to making it more
red, that likewife will be the natural confe-
quence of heat; if you cxpofe blood to a
ftrong degree of heat, where it cannot eva-
porate, you may fcnfibly obferve it to turn
more red,

The next material change that we obferve
in expired air, is its being lighter.

M 3 Philofophers
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Philofophers have calculated the atmof-
phdre to have a very fenfible and confider-
able degree of weight; what bodies are they
wnich give this weight to the atmofphere?
Bodies which we can prove the atmofphere
evidently 'to poffefs, and which are fpecifi-
cally heavy: viz. water and fixed air; the
weight of water every one knows, and the
weight of fixed air, likewife all chymifts are
fenfible that it is a great deal heavier than
the common air. I have before proved that
water and fixed air make up a great part of
the common air, having fhewn it by the ex-
periment of fime water, and likewife the cauf-
‘tic falts, attralting fix d air in great quanti-
tites from the common air; and I likewife
proved that the fixed falts (fal tart. per deli-
quivm for inftance) rcadily attrated water
from the air; therefore, as I have proved their
exitence in the air, I thall hereafter evidently
prove that the blood in the lungs decompounds
the air, and that thefe two bodies, water and
fixed air are {cperated from it and, in conf'c;-
quence, muft make it fpecifically lighter.

That itabounds with fixed air isvery evidently
proved by the molt ingenions Dr. Black, by
whom I had the honour and happinefs to be
taught chymiftry,

e
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" Hetook a glafs fyphon, wherein he placed
a quantity of lime water, and both infpl-
red and expired through the fyphon; the firft
operation affefted not the leaft the lime-
water, but the latter made the water become
fenfibly turbid. Therefore he prefumed, agree-
able to an incontrovertable rule in chymiftry,
that the expired air contained fixed air, and
that it only fhewed its poffeflion of it from
being breathed by the lungs.

That it likewife poffeffes water, is ocularly
proved by breathing upon a cold glafs, which
condenfes the breath, and depofits a clear water,
which is fo univerfally known, that I need not
enlarge upon it,

Here we evidently fee, that the lungs have
a power in decompounding the air; let us en-

quire upon what principle this power is con-
dufted, and how it operates,

Firft, then, we have proved, that the at-
mofphere is a compound body, formed of fixed
air and water, neutralized with an immenfe
quantity of phlogifton; which has the power
of giving all bodies a Auidity fimilar to air,
but particularly fixed air and water; and, as
long as this neutral folution exifts, it will form
atmofpherical air; but, when a decompalition

M 4 takes
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takes placs, being robbed of the mott effential
body of the compolition, viz. phlagifton, that
then there will be a feperation of each mgrcdx-
enf. Thxsils exadly the cafe of the expired
air; it fhews the evident mark of thefe two ba-
dies; viz. fixed air and water, which are ob-
vious. We evidently obferve the two bod.es,
which give the fpecific gravity to the air, fe-
perated from it in great abundance, by the a&
of refpiration; no wonder then it fhould be
lighter than the pure air, and fly upwards;
which ig the cafe of expired air; it always rifes
above the pure atmofpherical air. And that
it fhould be more moift, will naturally be the
confequence, from its being robbed of itg
phlogifton, by the blood’s fuperior attrattion
for it, which kept the water foluted.

Here then we have rationally and philofoy
phically accounted for every change which re,
ally takes place in the air from bcmg breathed;
and we have given the fame rational accounr,
for the changes induced upen the blood by
refpiration ; now let us prove what comes of
the phlogifton, as its prefence has deferted the
atr,

As the air has been in particular conta&
with the blood, let us examine it and fee if we
can dete& the air’s phlogifton there. The

o ' blood
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blood has become fenfibly redder, more fluid,
and warmer agrecable to Boerhaave; all of
which have been proved exprefsly to denote
the refidence of phlogifton,

But let us elucidate our theory by follow-
ing regularly an animal’s fuftenance, from
its vegetable food to its animalizing and dif-
charging it out of the fyftem: then fhall we
have a more clear and ftriking view how it is
conduéted. — We fhall ftill take the fame
fpecies of animal as before for our fubjedt,
viz. a fheep, which, as I obferved, enjoys
tae fame principles of animal heat and fangui-
fication as our {pecies do,

Its food, as 1 obferved before, is of the
vegetable kingdom, that fpontaneous produc-
tion of it vulgarly called grafs, which is re-
ceived by the animal into its mouth, and is
matfticated by the teeth, which are adapted
for grinding bodies afunder, and from thence
anatomifts have ftiled them Dentes Molares :
at the time of this maftication of the food,
there is a mucous liquor called the faliva,
which enters copioufly into its compofition,
forming with it a kind of ball, which is thrown
into the ftomach, and there meets with a
gaftric liquor, which foon reduces its inte-
grant parts into a fluid called chyle, After

undergoing
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undargeing this chemical change, from the fo-
cretad Juices of the ftomach, aflitted by the ani-
mui heat and the mufcular action of the fto-
maci, it is thrown out of the flomach into a tube
or gut, called duodenum, and it there meets
with a very effential fluid neceflary to its fur-
ther preparation, called the bile; likewife a
liquor called the pancreatic juice; after which
it has a long continued courfe for fome yards,
in which, the parts neceflary for the body are
received by fmall capillary veflels, minutely
and intimately difperfed every where along: the
furface of the canal; and that which is ex-
crementitious is thrown ouoof the body atthe
termination of the canal, by the gut called
the rectum ; while that received by the lac-
teals, or capillary vefitls, unite in one general
receptacle, called recepiaculum chylss where,
mecting with 3 liquor called lyraph, they-beth
together are thrown- into the circulation of
red blood, juft previous to its paflage throvgh
the Jungs,

In this circulation of the food, it takes
on every property of the vegetable, its anima-
Jization not being made by any procefs
bitherto; its tafte, colour, and chymical
properties, are all ftill ftrongly acefcent,
But after its circulation through the lungs,
it undergoes that great animal change; its

vee



and General Principles of Life. 171

vegetable properties are all vanifhed, no ve-
getable chyle being to be detefted in the
blood, after its paffage through the lungs. The
great Lewenhoec obferved, that the farinace-
ous fubftances, malt lignors, wine, and bread,
do confift, both before and after their forma-
tion into chyle, of finall lax and white fphe-
rules, eafily divifible, which, mixing with the
blood, are often difcerned floating in it, for
a little time after a meal; but in twenty-foup
hours no fuch fpherules are difcernible in the
veffels, but they are all converted into large
red ones, or fmaller yellow ones And we
likewife know, from the ¢xperiments of Lower,
that the chyle, which floated vifibly in the
blood a few hours after a meal, does, in the
fpace of twenty-four hours afterwards, entirely
difappear. If you throw chyle into a vein, its
properties of chyle may be accurately diftin.
guified even in the pulmonary artery ; but if
the polmonary vein be examined, thoigh
fuch a large quantity of chyle has been
thrown into it by the receptaculum cbyli, you
will not difcover any; for the latcer having
paffed the lungs, its properties were there
animalized : before, being of a milky, mild,
acefeent watery nature, it now becomes of a red,
florid colour, of a ftrong animal efvvia, cafily
running into the putrefa®tive fermentation,
and not capable of the acetous; (though be-

fore
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fore in a great meafure it was only capable of
the acetous) of a ftrong animal heat, and of a
more fluid texture, all denoting the reception
of a large quantity of phlogiften. Dr. Lower
fays, that he has diftinltly ebferved milk along
with the blood in the sight ventricle, but he
never could obferve it in the left ventricle,
after the blood had paffed the lungs. What a
rapid and great change is here made by fo
fhort an intercourfe with the air! only a few
,f_cconds, to change its properties fo exceed-
ingly ; which when chymically examined in the
ftate of chyle, parfook not in the leaft of phlo-
gitton, but now has every property denoting it
in a very eminent degyee. It is not alictle won-
derful how this great change can be brought
about, from a vegetable acefcent body, being
compounded principally of water, earth, ard a
weak acid, fhould, by the intercourfe of the
air, take on quite different propertics, d fierent
both to the fenfes and chymical analyfis ; that
it fhall now have a volatile, alkaline, faltifh
tafte; before, a watery, acefcent one; that
it fhall now bhe highly inflammable, forming
red globules, which, if examiped, bear all the
properties of phlogifton or oil, have an oily
repulfive altion in water, {fwimming in it with
flat furfaces like a fhilling the fame as oil,
eafily adinifiible with oi), but not with water;
when borned, give a firong and bright flame
1
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in thort, have every property in common with
oil. The great Dr. Prieftley has accurately
inveltigated the properties of oil; he can, by
a procefs, expand it into inflanmumable air; and
the chymical procels every one is acquainted
with, which proves its being phlogifton and
earth ¢hat form it — both of which proccfies
evidently declare it to be principally phlo-
gifton ; therefore as the red globules are nearly
the fame, only the oil is a ftronger impreg-
nation’of phlogifton, there being no property
in common which they do not both poflefs,
being both formed of a great quantity of fixed
phlogifton : the chyle poflciled no properties of
this nature, it being formed of watery, acefcent
vegetables, therefore it muft have beenreceived
in the fylteun; where it is received, we can ac-
curately prove, for, examine the blood of the
fame anunal in the vena cava and vena porta,
and you will find that the latter poffefles con-
fiderably more of red globules than the for-
mer, therefore, demonttrably, the lungs muft
have formed them. Nay, to bring this be-
yond all difptite, c¢xpole the blood out of the
fyftem, and you will find the fame precife
procels takes place there; it will from a black
hue turn to a fine flond red: take a given
quantity of each, wafh frem both all their red
globules in water, then evaporate the water, and
you will find that you will get niore from a

given
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given quantity of the blood that has becn ex-
pofed to the air; than that which has not; and
Jikewife that they will burn with a more brifk
flame. Nay; take blood, and wath from it all
its red globules; and you will accurately ob-
ferve that; as it lofes its globules; it will turn
blacker and blacker. This procefs of ftealing
phlogifton from the dir is by né means fin-
gular; it is conduted by many bodies. The
procefs of making falt-petre very ftrikingly
fhews it, where animal, ot earthy mattery
form a fixed falt; but I intend writing a
treatife, wherein 1 will demonftrate many
protcﬁ'cs of nature, of which mankind, as
yet, are totally in the dark. All metals,
and leather, indeed moft bodies confider-
derably attra&t phlogifton, feen by a black,
dingy covering which they tontrat, and which,
if examined, will be found phlogifton; as it
is univerfally allowed to be fo, I fhall not
here prove it.

I hope my reader is now fatisfied that the
fungs is the gréat animalizing vifcera, ex-
pofing the blood to a large furface of the air,
with & motive of receiving phlogifton from it.
And, as it naturally will ftrike his curiofity to
know how it is conducted, I hope I fhall be
able to inform him upon rational and philofo-
phical principles. ' :

Firft
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Firft then, it is an univerfal and eftablithed
doétrine, that any compound body may be de-
compounded, if you will expofe another body,
which has a ftronger attraction, for fome one of
the compound, that in confequence there will
be a decompofition and freth union ; butlet us
illuftrate it by example. — If the fixed alkali
(which every one knows is joined with a deal
of fixed air) be expofed to an acid, it will
immediately leave the air, and form a ftrong
union with the acid; making a neutral falt,
partaking of neither of the propcrtzes of i
components {eparately.

Again; take the tart. per deliquium, which
is the fixed alkali mixed with water, (and which
it has a ftrong attraction for) wvpon the inter-
polition of an acid, it will drop the water,
forming a neutral falt at the bottom of the
veflel.  Upon this principle of attra&tion or
affinity does the chyle attract phlogiiton in the
lungs; and it will, upon invefligation, be
found, to be agreeable to the tablc of attrac-
tions.

Of all bodies in nature, phlogifton and
“acids have the ftrongeft attra&tion for one
another; then let us enquire what the chyle
confifts of : it confilts of a watery, acefcent,
and vegetable mucous; and the air is formed
of phlogifton, fixed air, and water: now it is
well known, that when fixed air is abforbed

into
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into bodies, it will there become fixed, (fromt
which it has derived its name of figxed air)
that is; it lies there contracted info an ex-
ceeding fmallet bulk, and gives out its qua-
lities to the body by an acid tafte, that in
this Jatent or fixed ftate, it is hi.ghly concen-
trated, and has an amazing ftrotiget attration
for phlogifton, than it had when fixed air; and it
is likewife to be confidered, that one body will
give an over proportion of faturation of phlo-
gifton to another, which has not fo ftrong
an attraltion for ity which is proved by many
procefles, well known to chymifts. Therefore
in this vegetable, fixed ftate, it muft exceed the
attra‘ting powers of the atmofpherical fixed air
and water for their phlogifton, robbing them
of it: nay, this procefs in the body is not fo
very fingular, for if the chyle be expofed out
of it, to the influence of the air, it will be
found to do the fame, contralting a better
alkaline ftate.

I have already, I think, fatisfaorily proved,
that the air principally confifts of phlogifton,
foluting a great quantity of fixed air and wa-
ter, which I believe few philofophers will
deny; and I have likewife dcmonftrated, that
the food of animals, taken By the mouth, is
nothing but the moft, fimple, watery, and
acefcent vegetables, being the fpontaneous

produ&t
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produét of the earth; without agriculture, vul-
garly called grafs.

That this is the real procefs of nature, we
have the moft undoubted proofs of : firft, the
air's being charged with fuch a deal of phlo-
gifton, otherwife it could not neutralize, or
keep fuch a quantity of fixed air and water
foluted. Secondly, the chyle’s fuperior attrac-
tion for it, if expofed to it; proved by the
table of chymical attraclions, and likewife by
the diret proofs of fuch a procefs taking place
out of the {yltem. * ‘Thirdly, by analyfing the
blood, where it will be found felf-evident and
conviftive to the moft tenacious difpofition,
of its pofleffling it in an exceeding large de-
gree; marked by its putrefattive rendency,
its tafte; but moft of all, its animal heat; will
any one be fo ridiculoufly abfurd as to fay, that
it could poflefs thefe, without poflefling phlo-
gifton ? To fuch philofophers I will anfwer not.
Nay; by every chymical and philofophical
obfervation, the animal poflefles "an amazing
quantity of phlogifton, at leaft thofe bodies
which we know are phlogiiton in its latent
ftate, fuch as fat, oil, and volatile falts, fome-
times better half of the animal being pure fac;
nay, it is conflantly giving out, in its aGual
ftate, a degrec of heat, fometimes a hundred
degrees above the furrounding bodies.~Where

N ‘ Coes
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does it get all thefe properties? Let the
threwdelt fceptic analife the chyle, and find
the bare appearance of a reafon of its origi=
nating from it, if he can.

Fourth, If you examine the expired air, it
will be found flrikingly to corroborate our
theory, by having loft its phlogifton, proved
by the water and fixed air, which it before
kept foluted, being now decompounded, thew-
ing themfelves both to the fenfes and chymi-
cal analyfis; for, as I before proved, that both
thefe bodies, fixed air, and water, were to be
got fenfibly from the expired air.

That this procefs of ftealing phlogifton from
the air, is not peculiar to the animal king-
dom, all bodies in nature do it in fome degree.
It is from this procefs of the air being decom-
pounded by fuch a variety of circumftances in
large towns, that makes vegetation thrive
better within a certain diftri@d of them: Vege-
tables being formed of bodies, which have
confiderably lefs power of decompounding the
air than animals, therefore do it more flowly;
that when it is decompounded from other
circumftances which are conflantly taking
place in large towns, it will make vegetables
grow and thrive quicker, that is, reccive the
decompounded phlogifton, fixed air, and water,

all
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ail which are neceffary to their life : vegetables

receiving by.far the greatett part of their nutri-
ment from the air by their furface.

What will be an extraordinary fa&t to phi-
lofophers s, that firc exifts by it. Itis uni-
verfally known that fire cannot exift without
“the free intercourfe of the air, no more than the
human fyftem, that their being. cqually de-
pends upon it; and another equally as, well ef-
tablifhed fact is, that they both leave the
air in the fame ftate, thac it neither will do for
the farther purpofés of animal life, or the life
of fire; its having by both pracefles under-
gone the diret fame change. If accurately
examined in both cafes, there will be found a
fenfible exiftence of both fixed air and water;
we have already endeavoured to prove the
change brought upod thc fyftem, by the air,
“was by receiving phlogifton; and the change
brought on fire, by the air, will be found to
~be equally the fame.

Examine a lighted candle, and you will fee

a confiderable flame and heat come from ity
and that flame and heat will bear a dire¢t pro-
portion to the pure air deftroyed by it; by feed-
ing it with a conftant ficth ftream of pure air
it will give ten times the flane it would have
dbneif it was pent up in a clofe, confined at-
N 2 mofphere.
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mofphere. In the art of fldering metals,
the work men take a blow-pipe, and throw a
great current of air through the flame of a can-
dle, which produces ten times a ftronger heat,
than the flame of the candle would have done
without the aid of the current of air. The con-
fumption of the tallow does not, by any means,
bear a proportion to the flame; for, in the
cafe of its burning with ten times the flame, it
© did not confume the tallow in the fame ratio;
therefore this phlogifton muft have been fup-
plied from fome place; it is proved, the tal-
low did not give it, therefore the air muft have
given it: indeed, upon analyfis, it will be
found fo; for it is amazing the quantity of air
a candle confumes ; what I mean by confump.
tion here, is decompounding it, by taking
away its phlogifton. How could a perfon rati-
onally conclude, that in a grain of tallow,
there could lay latent fuch a deal of phlogifton,
fo as to give confiderable light and heat for
fome minutes? No; it isthe air which princi-
pally furnithes it. In forming that grain of
tallow into inTammable air, it would be very
inconfiderable, by no means equal to the flame
it would emit if burned in the open air; and,
if burned in the ftate of inflammable air, ic
will, I prefunie, make confiderably lefs flame,
than if burncd us tallow in the open air.

If
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If my reader is ftill not contented with my

do&trine, as innovations into the fchool of

philofophy ought to be critically examined,

particularly when it overturns old fyftems, I

thall give him another fact, plain, obvious,
and indifputable.

Fvery one knows that the procefs of ani-
mal putrefation deftroys air in the direét
fame manner as animal refpiration and ar-
tificial fire; that it leaves the air in the di-
re@ fame ftate, therefore indifputably, that
the fame procefs is equally conduéted in the
three. That animal putrefattion receives phlo-
gifton from the ar is evident to our fenfes
and chymical knowledge ; for it is this pro-
cefs by which they make falt-petre, in expofing
animal and earthy bodies in hot” countrics,
where there is a deal of phlogifton in the air;
that thefe bodies, having a fuperior attrac-
tion for the air’s phlogifton, detompounds the
ar, leaving it in the direct fame ftate as fire or
refpiration, '

Take a piece of frefh meat, analize it
by all the chymical procefles invented, and
then calculate the degree of phlogifton it pof-
fefles ; take the dire¢t fame bulk of meat of
the fame animal, let it highly putrefy, and
then analize it, and you will find an immenfe
difference in the quantity of phlogifton ; being
in the latter cafe fifty times more confiderable,

N 3 thoug
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though in all its putrefative procefs it was

giving phlogifton to the air, charatterized by

its putrid {mell, and inflammable air it was ge-
nerating,.

That in this procefs of receiving it from
the air in its latent or dormant ftate, and
then giving it back again to the air in its
atual ftate, it direlly agrees with both the
animal kingdom and alual fire; for they
both likewife give it back again in its aétual
ftate, chara&terized by animal heat and actual
fire ; nay, if you obferve a putrid body, in the
night, you will attually fee fire furrround it,
Will any philofopher fay, that the meat pof-
{efled all this phlogifton before expofure to the
air? If hedoes, 1 will not offer to contradiék
him. Vegetables condué their life upon the
farhe principles; that is, by receiving phlo-
gifton from the air; nay, when I write expre(f~
ly on that fubject, I fhall prove that they re-
ceive by far the greateft part of their nourifh-
ment by the furface; they decompound the
air, and by that means receive both phlo-
gitton, fixed air, and water from it; all of
which bodies, by circulating in vegetables,
are evacuated by them in the ftate of air; fo thag
the aur is the great author of life; and, by dif-
penfing that life, 1t receives its own; and by that
means there 1s an alternate dcpencence of one
part of the creation upon the other. Water

has
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has the fame power in decompounding and
forming air ; butmore of this afterwards,

Let animal mucous be expofed, which, if
analifed, poffefles little or no phlogifton, and
it will turn ftrongly putrid and give out phlo-
gifton to the air, and likewife turn into an
a&ive falt; which chymifts know, or will
know, is nothing but phlogifton, fixed by
earthy and acid fubftances; and which is de-
monftrated by analizing the falt, as it will
be found to be compounded of an amazing
quantity of phlogifton ; what exprefles its be-
ing compounded of phlogifton is, its being ca-
pable of being turned into inflammable air.
Then, if this mucous matter, (which is really
the cafe) by expofure to the air, will become
a falt, whofe principal compofition is phlo-
gifton; neverthelefs, though it retains fuch an
immenfe deal, yet, in the procefs of putrefac-
tion, which made it, it would be conftantly
iffuing out phlogifton, both as volatile falt and
inflammable air, nay, in a&ual fire; which
is often really the cafe, (putrid fubftances emit-
ting light in the dark :) neverthelefs, though
it is giving out fuch an amazing quandity of
phlogifton in all forms, yet it will retain
enough to make it a pure falt. It is a fimilar
procefs to this, by which they make that in-
flammable falt, falt-petre; by expofing animal

4 matter
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matter and rich earth to the air in hot coun-
tries, where phiogifton greatly abounds; bo-
dies that poflcfs Lictle or no phlogifton compa-
ratively before expofure,  Brt in the making
of this falt, if the air be examined, it will be
found to be decompounded, the fame as ani-
mal refpiration decompounds it: then, if the
air is acted upon in this procefs, the fame as in
refpiration, will Dr. Prieftley, or any other
philofopher, fay it is by receiving phlogifton
from the animal matter or earth expofed ? cer-
tainly not, the receiving has been with the
animal and carthy bodies, which at firlt poffef-
fed 1.ttle or no phlogifton, but is now totally:
compounded of 1t. Should any one be incon-
figerate and ridiculous enough to argue, that
the animal and earthy matter poffeft all the
phlogifton before expofure, fuch doftrine de-
{ferves no refutation. If men will cavil upon
fuch trifling grounds, they may cavil, 1 fhall
not intereft myfelf to contradict them; but
certainly, maturely canvaffing the dotrine,
after this candid and fair ftate of it, convic-
tion moft in courfe follow,

It is wonderful how dark the world has been
almoft to every procefs of the human fyftem;
things that werc a little concealed have laid fo
long in obfcurity. There is a very ftriking in-
ftance of this in animal moifture.  If it had
been maturely confidered, the world could not

have
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have been under fuch ignorance concerning it
but let us candidly inveftigate it. An animal,
whofe fluids make the better half of its bulk
and compofition, fhall fupport a conftant heat
of ninety-fix degrees of Farenheit's thermome-
ter, and whofe fluids are always open to it, and
which have a ftrong vaporific tendency, their
bafis being water. Then only refle¢t upon fuch
an immenfe quanuty of fluids being expofed
with fo large a furface, to the drying power of
the air, aided by the immenfe heat of ninety-
fix degrees, along with a quick circulation of
thofe fluids; that, all afing together, muft
produce an amazing evaporation: then re-
fle®t what a quantity of freth fluids will it
require to replenifh the evaporation, and keep
the fkin in that conftant ftate of moifture
which it always poffeffes. A heat fo very con-
fiderable as ninety-fix degrees, always acting
upon the animal moifture ; a moifture which
has fuch a vaporific tendency, and expofed to
fo large a furface, as the whole external furface
of the animal; befides the lungs, whofe furtace,
agreeable to Boerhaave, is equal to the whole
external diameter; not only that, but likewife
the furfaces of the whole vifcera; that, though"
they are not immediately expofed to the air,
yet they are open to the circulation and mo-
tion requifite to their funétions; that every vital
fibre and particle in the whole body is not only
expofcd to this confiderable animal heat, but

likewife
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likewi{e to the motionfrom the rapid circulation
which is conftantly taking place in the fyitem.

Then fum up all thefe circumftances together,
under the'inten(e {corching heat of the awr at the
Equator. Only confider the quantity which muft
beevaporatedin twenty-fourhours, Tpeak with-
in bounds when I fay, the fame bulk -of water,
heated to ninety-fix degrees, and expafed to as
large a furface of air, as the external furface and
lungs of the human fyftem, that more than'
one half of the water would be evaporated in
the twenty-four hours. 1t may be argued, that
the fkin and othe: coverings hinder; in fome
meafure, evaporation; but when we refle@,
that the moifture can tranfpire through the -
fkin, and that likewife the fkin is always moift,
therefore the air, the animal heat, and the cir-
culation, all a& upon the fkin; and if its

- moifture is to be fupplied from the fyllem, it
is almoft the fame as if there was no covering,
in refpect wo retarding evaporation.

Only refleét upon what a confiderable and
conftant fupply of moifture there muft be
thrown upon the fkin, otherwife it would be-
come parched ; therefore the air has that moif-
ture conftantly to aét upon; yer, notwith-
ftanding fo large a furface being expofed to the
intenfe vaporific heat that prevails in the Eaft-

Indies,
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Indies, aided by the animal heat, with the
great powers of the circulation likewife impel-
ling the Auids upon the fkin; that ] am cer-
tain, with comprehending all thefe circum-
cumftances in their full force, that in an adult
of our fpecies it would require forty pounds
of moifture in the day, to keep him in his ftate
of pliabiity and moifture.

To bring this to our fenfes more clearly
and demonftrably, take the fkin of any animal,
fill it with water, and give it the motion
fimilar to what the fluids had, in the animal
thar it belonged to, and likewife the animal
heat of g6 degrees, and obferve in the 24
hours what confumption there will be. If the
fkin is kept as moilt as it was, when upon the
animal, I will pronounce that above half of
its fluids will be confumed.

Only confider the immenfe difcharges,
which are conftantly iffuing out of the human
fytem. Its infenfible perfpiration, which is
conftantly evaporating, the great difcharges
by the lungs, which, if condenfed by breathing
upon a cold glafs, will be feen to be very con-
fiderable; then hikewife the cvacuations by
urine, faliva, &c. are to be taken to account.
That can any man, if he maturely weighs all
thefe circumftances, be fo abfurd as to {uppofe

they are fupplied by the mouth? :
n
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‘In a winter’s day, I have often examined
that evacuatioh of mine by urine, and it has
exceeded in quantity the moifture taken by
the mouth into the fyftem; then where did
this overplus come from, and what fupported
the other evacuations of fluids in my fyftem,
when the one¢ by urine exceeded the moifture
that was received by the mouth? particularly .
that of perfpiration, (which is fo much more
confiderable than the urine, and with all the
relt of the great variety, there are in the fyf~
tem ;) likewife comprehending that -extenfive
idea of every minute particle and fibre being
fo very moift, foft, and pliable, than the ftrong
animal heat, and the drying power of the air;
and likewife take to account the great and ge-
neral circulation every atom undergoes, by the
great and impelling circulatory powers of the-
heart and arteries ; not only that, but the great
mechanical power of motion, in the mufcless.
then with comprehending both thefe powets
of motion upon the animal fluids, aided by g6
degrees, of heat, and the great evaporating
power of the air in hot climates; what a con-
fiderable quantity of fluids will it require, to
keep the animal fyftem in that moift, limber
{tate it poflefles, particularly as the animal
fluids are very evaporable, that is, have a
ftrong tendency to be evaporated. If phyfiolo-
cifts had maturely weighed all thefe argu-
ments,
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“ments, they could not have been fatisfied with
the trifling caufes which have been affigned
for it.

But what puts my argument beyond all
doubt is, that in many countries where the air
is greatly foluted with water, that animals will
fupport themfelves for fome weeks, without
any inconveniency, and without taking,any
Auids by the mouth. The human fpecies will
fubfit themfelves for a long time, without
ever drinking, neverthelefs they will keep up
their difcharges by perfpiration, urine, &¢. the
fame as if they had drank fluids, and will keep
their fkin meift, though of a heat of 96
degrees, Thefe facts are quite extraordinary
and inexplicable upon the old doérine, there
is fome other great caufe which the world is
a ftranger to: for it is impoffible, after can-
vailing each circunftance, to fuppofe that the
trifling caufes which were before affigned for
it, could be adcquate to fuch ¢ffe@s; we can
onlyreconcile that mankind being fatisfied with
them was owing to th's caufe, viz. being
under fuch obfcurity, and there is a principle
in human nature to always affign fome caufe
and reafon to the extent of their knowledge
for every point of ph lofophy; and be fatisfied
till 2 better can be given; but I truft chis caufe,
viz, the decompofidon of the air, will fuf-

ficiently
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‘ficiently account; in the fullef manner, for aﬁ
this great quantity of moifture neceffary for

anirhal life, and we fhall be no longet ftrangers
to the phenomenon.

It is this great caufe of the decompofition
‘of the air, which will fufficiently account for
it. But let us. enter minutely upon the ex-
pligation how it is conducted, that is, how the
ai:eés decompounded fo as to part with its
water, and how the animal receives it.

I hope 1 have already proved fatisfadorily;
thar phiogifton is attracted confiderdbly from
the air, by animals breathing of it, by the aGtual
tombuliion of inflammable bodies, and by ani-
mal putrefaction. From my theory of thefe
procefles, and of the compofition of the air,
there will be a deal of water decorhpounded
from the air, from the ftate of folution wliich
it before enjoyed in the air; but let us fee
if it is really fo in nature. 1 have al-
ready proved that the air is compounded of
fixed air and water, foluted with phlogifton;
and likewife that the animal is formed of carth
and acid bodies, &c. which have a ftronger
attraction for the air’s phlogifton, than the
bodies which are already joined with it; that
in confequence of their being expofed to the
influence of each other, there will be a de-

compofition
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,compofition and fre(h union; that the air’s
phlogifton will leave its prefent companions,
and form an union with the animal, which
will produce a condenfation, both of the wa-
ter and fixed air; which will therefore thew
themfelves to the fenfes, and the water will
join with the body contiguous to it, which is
the animal’s furface, and which great circum-
ftance is the great author of keeping our bodies
moift and pliable, otherwife we fhould be
{corched and burnt up. ‘

Apply a cold body, a piece of glafs for
inftance, to the animal breath, and fee if there
will be any condenfation of water? Yes, there
will be a very confiderable condenfition of

water, {o as fenfibly to run in currents down
the glafs.

By fleeping all night in a room, when the
eir is in a freezing ftate, there will be ice
found upon the winduws ; being nothing more
than the water condenfed fromn the breath,
and froze by the external cold air without the
chamber. This fa&t is univerfally known and
received.

After maturely weighing my doQrine of
the compofition of the air, and its capability
of being decompounded, by aniinals breathing

it
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it, &c. and as'l looked upon the burning of
fire, and animal putrefation to be the dlrc&
- fame procefs, therefore I argued, a priori,
that there muft be the famc condenfation
from the burning a candle in a room, as
if an dnimal had breathed in it. J took a
lxghtcd candlc, and placed it one froﬁy night
in a room, where no 11vmg animal had accefs
to it; the next morning, upon examining the
windows, there was the fame icy cruft upon
them as if an animal had flept there. As
1 obferved before, that the burning an:in-
flammable body’ in the common atmofphere
decompounds the air, for it is univerfally
known that pure air i3 as effential to the lifl
of fire as it is to animal life, and that both
procefles leave the air in the famé ftate. For
the inflammable body being ignited, afts
upon the atmofphere by ftcalmg from it its
phloglfton, which before laid dormant, bcmg
neutralized with fixed air and water. The firft
caufe of this burning of the inflammable
body, is actual phlogifton being applied to it
from without, which immediately aéts upon
the dormant phlognf’ton which the inflammable
body pofrcﬂ'es, and . forms it into actual phlo-
gifton, in the efcape of which, (as atual phlo-
gxﬁon, it has the moft rapid motion in expand-
ing itfelf,) acting upon the atmofphere by de-
compoundipg it, and putting its neutralized
or
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br dormant phlogifton into aCual; the great
guantity of which phlogifton is the principal
author of the fire which is produced from the
bady’s being in flame, and not immediately
from the body itfelf, which was before ge-
herally believed. It is amazing, the power of
the igmited body in decompounding the air!
what an amazing quantity of frefh air is con-
ftantly required to feed it! 4ll of which it
decompounds; and fets loofe its dormant phlo-
gifton, which is immenfe! No perfon, that §
ever heard of, dreamt, that when phlogifton
is fet loofe from any body in a ftate of igni-
tion, that in its efcape it decompounds the at-
mofphere, fetting free its phlogifton, and both
together iffue’out from the burning body in a
livid lamé; but this livid flame owes by far its
principal exiftence to the phlogifton of the at-
mofphere, the moft confiderable part of it co-
ming immediately from the air. Therefore that
animal life and flame will be found to have the
fame exiftence from the air, and that their
ation upon the air fhall be dire&ly con
fonanr, decompounding the air, and taking.
front it its phlohifton, and fo leave the fixed
air and water, which the phlogifton was neu-
tralized with, in their fenfible ftate, fo as to
be evident to the fenfes, and which is really the
cafe. 'Who dreant before of this fimple con-
dut of naturc? Philofophy has lung ftopped

o at
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at a very great bar, but I hope this treatife
will furmount it, opening to us fome of the
firft points of knowledge, which before being
not known, made ovr: refearches vague indeed.
Every one knew how neceffary the atmofphere
was in nature, being the great medium to
animal, vegetable, and mineral life, *but not
the leaft furmife was formed in what manner
it difpenfed that life.

That there is a ftrong folution of water in
the atmofphere, I believe no one will difpute;
feen in the great rains that fall, in the vege-
tables receiving moft of their nourifhment by
their furface : in moift countries, the inhabi-
tants drinking very little, or none at all.

In hot countries, where the heat is fo ex-
tremely intenfe, that fcarce animal life can be
fypported, there are animals, which can fup-.
port their animal life and moifture, even in the
deferts of Arabia (where the refleftion from the
barren fands make the heat fo very acute)
.even for the fpace of imany days without ever
drinking; the camel, for inftance, which tra-
vellers make ufe of as an animal of burthen.
Then upon what principle did the camel kecp
up its animal moifture? having the extreme
heat of the fun, with the ftrong refleétion from
the fands, when the carth is fo parched up by

it,
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ity that it can produce no water ; add to this
the natural temperature of ahirnhal heat, which
the camel poffefled in itfelf: it has not only
the intenfe burning heat of the climate, and
refleftion from the fands to encounter with, but
likewife it has to travel long journics with an
immenfe load of provifions, as they are made
ufe of upon thofe journies as beafts of bur-
then: then under all theft circumftances, where
the air is hotter than in any part of the globe,
what muft keep its animal fyftem from being
parched and burnt up? All its blood and
juices, which have fuch a natural tendeney to
-evaporation, and likewife its tender nerves and
-fibres, which have fuch a fenfibility to being
irritated and parched by heat, always re-
quiring to be kept relaxed, moift, and pliable;
comprehend all thefe circumftances together,
then only think how foon its Auids muft be
exhaufted, if there was not fome great latent
principle in the animal, of reqeiving moifture ;
if it was upon the mere mechanifm of evapo-
ration and drinking by the mouth, why its
animal life and moifture would not be fup-
ported for twclve hours; its kin would become
as dry as a picce of parchment, and its folids as
“dry as a burnt ttick.

Then how would phyfiologifts fay that it
received this moitture?  All their arguments
O hitherto
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hitherto, that ever I heard of, are vague and
inconclufive. I have proved, that there is a
large quantity of water in the atmofphere, and
that the body which folutes it is phlogifton;
therefore when the atinofphere is robbed of its
phlogifton, which I fhall prove to be the cafe
in the lungs, it muft depofit its moifture,
which it held foluted, in the ftate of water;
which is really the cafe; proved by condenfing
the air after expiration ; which condenfation is
diftinctly feen by breathing upon a cold glafs,
the moifture of which will ftand upon the
glafs in large drops; and, if examined, fhall
have every property in common with pure
water, and which muft have come from the at-
mofphere, for many reafons : firft, all the dif-
charges which come immediately from the
animal, are highly alkalefcent, of a urinous or
cadaverous finell, and, if each be examined,
will be found highly fo, either that by urine,
or perfpiration, and all others of leffer note ;
the difcharges from the internal parts, when
expofed to the air, have all 2 ftrong animal
efluvia. Upon examining the lungs ana-
tomically, we do not obferve any organ to
fecrete this expired moillure, or any fuch fim-
ple fluid, immediately in any of the glandular
or other organs; all the fluids which the
animal fecretes, without exception, are highly

apimalized and alkalefcent, The 8uid which
we
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we obferve the glands of the lungs to fecrete,
is a ftrong animal mucous, the fame which
other expofed furfaces of the body do, of a
fixed nature, free from evaporation, in order
to keep the parts moift and dry, from the heat-
ing and inlammable power of the air. If it
was not of a fixed, greafy, and mucous qualty,
but of that fimple, watery, and evaporable -
quality of water, why the animal heat of the
body, affifted by that freth and ftrong current
of air, would exhauft it immediately, and the
parts would inftantly become dry, and, in con-
fequence, inflamed. Nay farther, to replenifh
the expired air with that immenfe quantity of
water, which itis always foluted with, would
foon exhautt the fyftem of all moifture; it
would not be able to fupply it for a fingle day.
But the fyftem cannot be the refervoir for it;
for," upon examining the animal juices, we do
not find any fuch fimple juice. The ferum,
- which is the moft fimple in the animal, is
highly alkalefcene; a ftrong volatile falt and
animal mucous being foluted in it. I do infift
upon it, that in a given time, there are ten times
more moifture in the expired air than the ani-
mal received by its mouth; for only confi-
der the {mall quantity of moifture that ani-
mals will fubfiit upon; fome animals, under
fome particular circumftances, from climate,
fcc. although they will fcarce ever receive
any moifture by the mouth, yec they
03 will
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will fupport a heat of g6 degrees, and every viv
tal funétion will go o with that degree of
moifture that other animals poffefs; their fkin,
and every organ will hiave the fame moift ap-
pearance and pliability with animals that drink
& great deal; nay, not only that, but fhall
actually keep up all their moift difcharges and
evacuations, viz. perfpiration, urine, &e. &c,
thefe conftantly going on regularly, though
they had not received the leaft moifture by the
mouth. Then, from whence did thefe moift
evacuations originate? We have proved pofi-
tively that they did not enter the fyftem by
the mouth,

Nay, even to allow the argument, that the
animal’s lungs did fecrete this water; 1 do af-
ferr, that the air infpired would not evaporate
fuch a quantity of water, even if it was fe-
creted in the fungs, as the air of animal refpi-
ration is fraught with. Take water, and ex--
pofe it to the heat of the animal fyftem, with
as large a furface as the lungs, and give the
air the fame motion to at upon it, as it has
in the lungs, and you will find that it will not
make fuch 2 moift depofition, when condenfed,
-as the expired air from the lungs. But what
immediately proves, without further convic-
tion, that this moifture does not come from
the animal is, that when chymically, exa-

mincd,
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mined, it is the fame fimple wacery fluid as
rain; if, after this, any one can fuppofc it to
come from the animal, all of whofe juices and
difcharges are fo highly alkalefcent, fuch pre-
judiced ignorance is not worth refuting. But,
inftedd of looking upon this as a wonderful
phenomenon, fuch a quantity of water being
depofited upon the lungs and the fkin, we
have a right te prefume it would be (o, 4 priori,
after knowing thefcompofition of the air, be-
ing compounded of phlogifton, water,and fixed
airy and likewife that the blood does attral:
the phlogifton of the air: therefore, from the
principle of chymical combinations, when the
great foluting principle, phlogifton, is taken
away, the other two bodies, viz. water aad
fixed air, will reaffume their wonted forms and
qualities, and the water will be condenfed, and
fhew itfelf in the form of water, which is re~
ally the cafe.

How eafily and fimply this is expounding a
do&rinewhich ufed to be {o veryabftrufe; which’
indecd, could never have been difcovered, till
fuch times as the general principles of animal
life and of the air were known, With what ele-
gant fimplicity does Nature conduc all her
operations, that one link hangs fo eafy upon
the other, forming chat great, beautiful, and
heavenly chain of nature, pronouncing the attri-

O 4 butes
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butes of the greatDeity that firft formed it, and
who keeps it ftill perfe€t? What happinefs there
is in inveftigating that chain, and to obferve it
conftructed with all that beauty and fimplicity ?
not agreeable to the forced gigantic ftructure
of men’s imaginations, in which manner they
are often defcribing this chain to be formed.

That the atmofphere is not only neceffary
to animal life, in g.ving it its great living prin-
ciple, viz, phlogifton; but likewife it gives
the moifture to the fyftem, which is fo re-
quifite in fupparting life, for to keep it in that
cool, foft, and pliable ftate, and to give it thag
moifture which is not only fo neceffary to the
fupportof its funQions, butlikewife to its dif~
charges.

Therefore as the animal lungs decompounds
the air, the water which is depofited in confe~
quence muft keep them very moift and foft;
and likewife the expired air mult be fraught
with a deal of water, which is really the cafe
in both inftances. That the expired airis fo
very moift, is fufficiently proyed from con-
denfing it upon a cold glafs, and that it is thig
moifture, which it is fraught with, that keeps
the cefophagus and bronchia moift, is likewife
proved, by expofing any body, either animate or
inanimate, to its influence, as it will make them
R | . cqually
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equally moift: put your finger into your
mouth, fo that it fhall not touch any part
of the mouth, but only be expofed to the
free current of the expired air, and which, upon
being examined, you will find it to have
contrated a moifture, the fame as if an
inanimate body had been placed shere of equal
temperature,

This moifture was univerfally fuppofed to
pr8ceed from the lungs, being difcharged and
fecreted from thence by fome glandular or-
gans, conftrutted for that great purpofe; butl
never heard of any anatomift that could demon-
ftrate them; and, if there were a fet of glands,
which fecreted this immenfe quantity of wa-.
ter, which is conftantly difcharged by the ex-
pired air, the organs neceffary to fecrete fuch g
a large quantity, would foon evidently ap-
pear upop diffe@tion : but anatomifts, by the
afliftance of the fineft mirofcopic glaffes, have
not yet found them. We obferve a number of
mucous glands all along the trachea; but what
they fecrete is a diftin& animal mucous, the
fame as is placed in all cavities of the animal
fyftem, which are expofed to the air’s influence ;
difcharging a fine rich thick mucous, with this
opvious quality, to defend the parts from the
great irritating and heating quality of the ate
mofpherical air. But, if this moifture, which

the
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the expired air is fraught with, be examined, it
differs eflentially from all animal cxc:etions, as
it does not in the leaft partake of any animal
properties, it being pure rain water. We ob-
ferve no fuch fluid in the blood, either in its
cxcretions or in itfelf, they being as different
as black is to white; the one bcmg a high
alkalefcent animal fuid, rufining into a high
ftate of animal putrefaction; the other bcmg
that fimple homogeneous fluid, called rain-
water, and which air is fo ftrongly impregnatéd
with, being one of its great combining prin-
ciples. '

‘That it is this imple fluid, called water, and
not partaking 1n the leaft of animal principles
(which it undoubtedly would de, if it came from
the animal fluids) is its freezing immediately,
when expofed to a degree of cold below the
freezing point; which we know the animal
flulds will not do, as they have a particular
power in refifting freezing; and likewife upon
chymical analyfis, and to the tafte, it expreffes
no quality, but that fimple water, which the
air is fraught with. We obferve no fuch fluid
in the blood as this imple water, either inits
fecretions or excretions, or in the body itfclf,
they being as different from 1t, as black is to
white; and no man’s reafohing can fuppaofe
this moifture originated from the animal, as all
animal juices contain a great quantity of phla-
gifton, a body that has fuch a tendency to

evaporate,
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evaporate, (it being indifputably as I have be-
fore proved, the great author of evaporation ;)
that, if the animal’s fluids were difcharged,
they would certainly be ftrongly impregnated
with phlogifton, as all difcharges of the ani-
mal ftrongly are, they all being highly impreg-
mated : therefore it is irrational to fuppofe that
from the lungs there fhould be fo different an
evacuatiop, viz. pure water; nay, moreover,
that the lungs fhould difcharge more water
than the animal had reccived by the mouth:
abfurd ! the idea being inexplicable, and
eramped with difficulties,

But, to confirm any prejudiced reader, that
may ftill be a fceptic, and adhere to old fcho-
laftic prejudices, 1 will, I think, make him a
profelyte. After I had digefted my general
theory, concerning the compofition of the at-
mofphere, and how it fupported animal life,
flame, and putrefaltion, 1 argued, a priori,
that, in feeding flame, the air would be left in
a ftate of moifture, the fame as in animal re-
fpiration ; as all chymilfts, Priettley, &c. agree,
that the fame change in both procefles is pro-
duced upon the air.

An examination of this kind, previous to
my doing it, T acknowledge, agitated me a
great deal, asarguing, apriord, it in a great

meafure
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meafure, cither eftablifhed or overthrew my
general doltrine; but neverthelefs, giving a
fufficient allowance for the evaporating and
diflipating power of the flame or fire, | found
it demonttrated, agreeable to my moft fanguine
expectation: for, in a common ftreet lamp,
which burnt one night in the open air, the air
being below the freezing point, which was ne-
ceffary to condenfe the vapour, upon exami-
niag the lamp, in the morning, I found a
quantity of water at the bottom of it, near
two or three ounces,

Here was a clear, evident, and fatisfatory
fa&t, that water had been decompounded from
the air, by the act of combuftion; the depo-
fition was fo confiderable, that even the diffi-
pating power of the flame, pent up in that
clofe confined fpace, could not diffipate it;
but when the coldnefs of the night favours
the condenlation, then there will be fo con-
fiderable a depofition. No one can form the
vagueft argument that it came from any body
but the atmofpherical air, as the air, the oil, and
thewick, were the only bodies employed; there-
fore, Tam fure, neither the oil, nor the wick,
could poffibly have produced the water, par-
cularly as the water was the fame as rain-wa-
ter, only allowing a little for the impregnation
of the fmoke, which muft neceffarily have

tainted
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tainted it, but no more than pure water would
have been under the fame circumftances.

After thofe clear frofty nights, when
the breath is moft fenfibly and dittinétly
condenfed in the form of a moift cloud, the
Jamps will always have a depofition of water;
and, if this water be examined, it will be
found to be the dire& fame as that deteded in
the animal breath, when expired,

Here then was no animal to fecrete it in the
lamp, and, till phyfiologifts prove, that an
animal had infinvated itfelf by invifible infpi-
ration into the lamp, we muft be direétly

forced into the prefent hypothefis and doc-
trine.

Nay, after this, can any one defire a more
ftriking fact how fire decompounds the air, and
that both animal refpiration and flame act
upon the air, and are equally fupporred by it;
they both being the fame procels. Take a
common ftreet lamp, expofefit when burning
to a frofty air, and you will obferve fometimes
upwards of four ounces of clear water, equally
as pure as rain-water, colleted at the bottom of
thelamp. Howfurcibly does this fact then, prove
that fo much water thould be generated again(t
the ftrong evaporating powers from I‘the

i¢at
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heat of the lamp, the flame of which, dif:
perfing its phlogitton in fo fmalt a fpace as the
diameter of the glafs, muft greatly heat the
air and glafs around it, and evaporate an im-
menfe deal ; yet, naverthele(s, fuch is the de-
compounding quality of the flame, thtee ounces
of water will be found at the bottom of the
lamp; therefore the depofition of the water is
moft confiderable, when the air is the coldett,
counteracting the heat of the lamp, and cool-
ing its fides fo confiderably as to condenfe the
moifture of the air, which had been decom-
pounded by feeding the flame of the lamp. That
there might be no deceit in which way the wa-
ter got there, I took all caution to provide
againft; as the lamp was undet cover, fo that
not the leaft rain could get to it, nor was it a
night that the natural moitture of the air could
have depofited it; for it was a remarkably
clear, dry, frofty night; which is a night moft
favourable for the experiment’s anfwering ; for
in thofe damp nights the experiment will not
anfwer fo well; nay, I believe notat all; but
my experiments have not been fo general as to
give a full hiftory ; my enquiry went only fo
far as to afcertain the fa&t: upon my afking
men, whole bufinefs were to attend the lamps,
they gave me the moft undoubted affurance of
the fuct,

Nay,
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Nay, this depofition of water, from animal
breath and flame, is not peculiar to them
alone, but whatever decompounds the air;
the fame will be obferved from animal putre~
faction; put a putrid body into a room, and
you will obferve the fame moift depofition up-
on the windows, as an animal lying in the
room, or a candle burning in it, produces, and
from the very fame caufe, viz. the air’s being
decompounded. It is for this reafon you will
always obferye a putrid animal body’s furface
to be very moit, And in new-built houfes
the lime vpon the walls, will always appear
moift, from the lime’s having a great appetite
to decompound the air, by attracting its phlo-
gifton; and which likewife makes the houfes
fo unhealthy. *

And, as the lime, by attralting this phlo-
gifton, becomes hard from the mott foft tex-
ture, forming the moft hard aud durable mor-
tar; it is a ftrong argument that the great and
uniting principle in nature is owing to phlo-
gifton,-and pot to fixed air, as Dr. Macbride
would infinuate 5 for, in the molt general
fenfe, phlogifton is the great living principle
in nature; it animates the animal kingdom,
vegetates the vegetable kingdom, and minera-
lizes the mineral kingdom ; it being the gieat
agent, by which nature conduéts all her ope-

rations.
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rations. It is the medicatrices nature of
phyficians, the univerfal zther of philofo-
phers, and the padulum wite of chemifts; in
fhort, it is the great living ptinciple through-
out nature,

The water or moifture detected in the at-
mofphere, after all thefe procefles; will bé
found in every property to be the fame; there
will be fometimes found fomething hetero-
geneous, which will have infinuated itfelf intd
it, but that is accidental, and not always the
fame: as for inftance, in moifture generated
from the air by putrefattion, you will often
find it to partake of the putrid particles of the
body, but that is from the conftant exhala-
tion of thofe particles, which the putrid body
is always emitting; that if rain water was as
equally expofed, it would imbibe the fam¢
putrid impregnation.

I hope no one will difpute, but be fufii-
ciently fatisfied with the arguments account-
ing for the moifture of the animal organs, em-
ployed in refpiration, and the moifture of the
expired air; yet there is the moifture of the
general furface fill to account for.

That the lungs are the principal organs for
receiving the animalizing phlogifton of the
fyftem,
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l‘yf’cem, there is no doubr, yet it is-not the
only way by which phlogifton enters the fyf-
tem, there is a great deal enters by the ge-
neral furface of the body, viz. by the fkin,
analogous to the vegetable world, which prin<
cipally receives their phlogifton by this'means;
nay; many animals have no lungs, and re-
ceive all theirs by their general furface: the
{kin; which covers the blood from the gir in
the lings, is the fame membrane which covers
‘the blood from the air upon the gcneral {ur-
face, therefore the phlogifton of the air will
pafs through the one as well as the other;
but, neverthelefs, there is five hundred times
a greater quantity of blood expofed in the
lungs to the’influence of the air than there is
upon the general furface: therefore there muft
be the fame gradation, in refpet to the de-
compofition and moifture generated ; yet,
neverthelefs, there is a fufficient decompofition
of phlogifton and water, foas to keep the tkin
conftantly moift. And this moifture upon
the furface will always be found in that ratio,
agreeable to the quantity of phlogifton re-
ceived; for in thofe animals which receive
all their phlogifton by the furface, and which
have no lungs, their fkin covering their furface,
“will be found fo much the more moift, viz.
worms, fnails, &c.

P _ 1 fhall
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1 fhalt enlarge upon the worm as an ex-
ample, as it not only elucidates my doétrine
of accounting for the general moilture of the
animal fyftem, but likewife for the doctrine
of receiving phlogifton from the air. It is
an animal which has no lungs, therefore it
muft receive the phlogifton neceffary to ani-
malize it by the furface; the neceflary con-
fequence of the decompofition and attraction
of phlogifton, is in making the animal matter
which attra&ts it, redder, and moilter; which
i very demonftrable upon the furface of a
worm; every one knows that its furface is
very moift, and likewife of a bright red,
which differs dire@ly from animals which have
lungs, as their rednefs is in the internal
parts, thofe contained within the fkin; there-
fore their cxternal furface is not red, while
their internal furface is of a flrong bright
red. Juft the oppolitc in the worm; whofe
furface is red, while its internal pares are of a
pale colour.

How firikingly does this corroberate the
general fyftern of my theory ! that in animals,
which have lungs, their Auids will be thrown
upon thein in order to ateract phlogifton; that
in animals, which have no lungs, their fluids
will be thrown upon their furface, as being
the only means of their getting in contat with

the
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the atmofphere; and that that conta, or
expofure, fhall make their fluids red, a colour
which the other fluids of their fyftem have
not; that, in confequence of the general fur-
face of the body being. made the lungs,
this. furface fhall have the fuperabundant
moifture and red colour, which other animals’
have upon their lungs, the fame marks taking
place with both: does not then this imply,
that the fame great office belongs to them
both, as they both poffefs the two. peculia-
rities, viz. a fuperabundant red colour and:
moifture; and:likewife that thefe peculiarities
are the confequence of that office or funétion ®
For the worm having no lungs, its blood is
thrown in greater proportion upon its fkin,
and therefore decompounds the air propor-
tionably more by its furface; and, in confe-
quence of that greater decompofition of the air,
its fkin is more moift, which is really the cafe,

But T will give you a hiftory of the worm: !
as to their external ftrufure, it is fo ge-
nerally known, that I think it quite unne-
ceffary to fay any thing about it, Its peculia-
rities are, it has no lungs, therefore the blood
inftead of circulating through them, which
is the cafe’in moft animals, has its fluids
thrown upon its furface; as every animal
fhews this evident intention. to have its fluids
egpofed to the air, that being the great author

Pa of
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of animal life. Its two large trunks of veflels
run upon its furfice, the one upon. its back,
the other upon its belly;, whete they dex-
troufly form confiderable ramifications with
the greateft addrefs, -and with this evident
intention to expofe as large a furface of blood
as pofiible, and which, by being expofed, has-
its fluids wonderfully changed, turning a fine
florid red. This fine animated colour could
by no means proceed from the food, for when
it is examined, it is merely earth. If phi-
lofophers with any gravity could fuppofe, that:
the food of the fhecp, the {pontaneous pro-
duétign’ of the earth, could produce its phlo-
giftic juices, certainly they cannot be led into
the ridiculous {uppofition, that this bare earth
produced this fine, florid, animated blood of
the worm. Mankind, when they eftablith 4
theory, will force their reafon to many con-
tradictions ;- but this is too ‘palpable and
glaring a one. Upon examininy its furface,
it has every circumflance wiich confirms my
doétrige, viz. a motil {urface, and lorid blood ;
but the fuppofition that dry carth produces
thele phenomena, is yague dolrine indeed ;
for in-dry weather, worms can fubfift amongit
the driell earth; thercfore can it rationally
be fuppofed, that this dry earth could produce
this finey florid blood,, and this confiderable
moiftyre which its Auids and furface evidently
poflefs,



and General Principles of Life. 213 -

poflefs, unphilofphical! no, the phznomena
are only to be expounded upon the principles
of my theory: the earth, which is its food,
having a power from the table of attrattions
of decompounding the air, and attra&ing its
phiogitlon; for the carth which it receives into
its flomach, and is there mixed with its animal
juices, the molt excrementitious and impure
part of it being thrown out of the worm’s fyf-
tem; therefore that which remains, paffing the
- digeftive organs, and mixing with its animal
liquors; both there, and in the genceral circulas
tion, receives an appetite for atrracting phlo-
gifton, both from the air and from the com-
mon earth around it; phlogifton being the great
author of animal life, whether it is received
by air the general way by which it is convey-
ed, or by water or carth; all of which difpenfe
it to fupport lifc, agreceable to the nature of
the apimal,  I{ phyfologifts will but candidly
and minutely attend to thefe fa&ts of the pe-
culiarities of ‘the worm, they will of them-
felves carry the ftrongeft convi&ion of the
truth of my doftrine; that by expofing ani-
mal fluids to the air, they become red and
moift, and that this rednefs and moifture is fo
eflentially neceffary to animal life, that if,
animals have no lungs, (the common organ
by which the great, neccflary, and animating
phlogiftic procefs is made) they expofe their

P 3 fluids
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fluids upon their furface ; which method re-
ceives enough of phlogifton requifite for the
extent which -natiire has ordained them, for
their animal powers’ and that expofure will
be attended with the fame phzncmenon as

the procefs by the lungs, but enly in a lefs
degree.

How rationally and philofophically is this
accounting for the moifture of the fyﬁem,
which before laid under fuch obfcurity and
etror, fo as to be totally in the dark! —
Some -phyfiologifts, no doubt, did aﬂ'ert,«
there ‘was moifture abforbed by the furface
from the air. The fa& of animals lxvmg
fo long without drinking, forcéd them into
that fuppofition, but they thought it was an adl,
condu@led by the abforbents upon the fur-
face, being totally ignorant of the real procefs.
That théfe mdy ‘be an abforptxbn by that
means, of the water that is decompounded by
the air'sbeing robbed of its phlogifton, is very
confonant to reafon, which moifture is cir-
culated into the fyftem ; but thefe abforbents
“have nothing to do ‘with the moifture of the
Jungs and ‘the general furface; 4nd they are
only capable of receiving this moifture,
which they cifculate or carry within the
fyftem, by the air’s being decompounded by
the blood and-juices. ‘

' For
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Forit is very rational to fuppofe, that, as
both water and fixed air are decompounded
by the fuperior attraltion of the blood and
Juices for phlogifton, inconfequence they may
be both abforbed into the fyftem, and be
received there, as being effentially neceffary
to the welfare and lhealth of the animal; as
we are well affured from our medicinal and
anatomical knowledge of the animal fyftem,
and likewife from our chemical knowledge of
the properties of thefe two bodies, viz. water -
and fixed air, that their being abforbed and
circulated in the fyltem, would be entirely
confonant to the health of the animal, as its
juices, particularly the chyle, are principally
formed of thefe two bodies; and, as we can
likewife argue ftrenuoufly from analogy, ve-
getables recciving the greateft part of their
fuftenance by that means; therefore we
have the ftrongelt right to believe, that not
only the great animator, the fieft living prin-
ciple, viz. phlogiften, is received by this
means into the animal, but likewife fixed air
and water, the great attractors and dilutors of
phlogifton : fo that the air not only furnifhes us
with phlogifton, but likewife food, viz. fixed air
and water, the fame as the chyle which is re-
ceived by the moutl, in order to attra&, neu-
tralize, and diluce. — Here is another extenfive
idea opened to us, an idea formed agreeable

Py te
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to all that fimplicity and wuniformity with
the reft of our doftrine, and an idea that
exalts our opinion of that great agent the
atmofphere, how ncceflary it is to animal life.
T'herefore how incumbent it is in us to breathe
itin perfettion, and likewife to have the lungs,
that great and important organ, in its full
health and pcrfc&ion, to receive and decom-
pound the air; for the air and the lungs ar¢
the two great agents which are {o effential to
animal life, as upon their welfare the health
of the animal immeédiately depends, it alfo
fhewing how incumbent it is upon individuals
to pay fuch a regard and awtention to them.

1 think now, after cftablithing this great
dotrine in ‘this plain, obvious, and concife
relation, which we have in this book laid down,
that it will open to us the great arcana of na-
_ture, which all phxlofophcrs have been aiming
“at, and which has been fo long fo great a bar
to {cience; having eluded the refearches of
fucha number of learned ages; and yet, be-
fore this publication, having been almoft as
far from being difcovered as ever; fome of
the late doétrines tending rather to obfcure it.

By way of illuftration of my dofrine, I will
give you the heads of a very ingenious theory
of Dr.Black’s, a very eminent profeffor of

chemiftry,
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chemiftry, in Edinburgh, He has proved that
the fluidity of all bodies depend wpon heat,
but not in the manner depending upon altual
heat, as was univerfally underftood, but from
a quantity of heat being abforbed with the
body, and, by that abforption Jofing its altual
properties, becoming latent. ‘lhough this
ftate of phlogifton being latent, appears fo
extraordinary to the ingenious Do&or and
the world, yet, if confidered, it is general
in nature. We fee alkalies and acids -unite,
gnd- lofe their actual qualities; and, as to
phlogifton’s doing this, we {ee it very uni-
verfally. |

In the procefs of making falt-petre, if it is
maturely enquired into, and the f{alt analized,
it will be found tq be phlogifton peutralized
with another bady ; for, if the falt {s burned, it
gives out its phlogifton in its attual f{tate again.
"There is a very noble invention, viz. the making
of gun-powder, whofe principal bafis is falt-
petre, being mixed along with two other com-
buftible l;odies, fo that upon the leaft fpark of
a&ual fire approaching, it immediately breaks
'Jts bond of union with the body that it is neu-
tralized with, and goes off in actual fire, with
amazipg power and force,

That
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That phlogifton, lying latent in the air, to
many may appear introducing a new doétrine,
but it is by no means peculiar to air; it is
wniverfal with all bodies. 1know of no bo-
dy in nature that does not poflefs it in its Ja-
tent ftare ; nay, the Jife and exiftence of all
bodies depend wpon it; and, agreeable to
their faturation with it, all bodies take on that
great variety of appearances which we fee in
nature ; for all bodies would have one and the
fame appearance, if it was not for their different
neutralizations of latent phlogifton and fatu.
rations of actual phlogifton,

Salt-petre is a body which neutralizes phlo-
gifton in a very confiderable degree ;' the pro-
cefs of making it, is by expofing rich earthy
bodies to the air in the hot countries, the Eaf}-
Indies for inftance, where the air has a great
proportion of phlogitton, That this body,
rich earthy matter neutralizes itfelf with a
great proportion of phlogifton, and its phlo-
gifton lying latent till it is decompounded by
a third body upon the principle of attraction,
or fet loofe by aftual fire, That fo great
faruration of phlogifton is not peculiar to
falt-petre, all falts having an abundant f3-
turation, but to be fure none fo great a neu-
tralization as falt-petre : as I obferved before,
if it be mixed with charcoal and brimftone,

apqg
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and expofed to attual fire, it will in a mo-
ment give out its aftual phlogifton, and dif-
perfe itfelf in the open air: -nay, fome bodies
have this neutraljzation -of phlogifton fo
loofely, that the air .itfelf is capable -of de-
compounding it, or fetting it loofe as-adual
phlogifton, viz. the wariety of phofphorus’s
made from animal matter; therefore we thould
pever be furprifed -at its appetite either for

peutralization with bedies, -or its efcape from
them.

It is from this great principle in it, that
life is conducted through the whole world;
evcry body -exifts -by yeceiving it, neutra-
dizing it, and difcharging it; which circu-
dation is their ‘principle of life, therefore we
thould by no ‘means be furprxzcd in the va-
ncty of forms we fee it in, por in its quick
tranfitions cicher upon the prmc:ple of attrac-
tion, or-actual-flame, or of jts dlﬂcrcnt ftates
of neutralization or faturation. There is not
aquy in nature but what poffeffes ph]ogll’con,
either in one ftate or another, (it is compa-
itible with matter); but then they differ ex-
‘ceedingly in their point of faturation; fome
‘bodies attra& an hundred times the quantity
‘that others do, but each body has its par-
‘gicular point of faturation, that is, attracting

it
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it to a part: ‘cular degr' e, and then being what
ﬂ)c chemll’cs call faturatod,

Nay, fuch is its divifibility and univerfality
of diltribution with matter,. that thereis not a
bady in the creation; I believe, which does not
poffefs it in all its different ftares, viz. neu-
tralization, attval, &c. the different points of
faturation of each of thefe ftates make up the
great varicty of forms which we {ce matter
appear in, upon ‘this globe; nay, the fane
body puts on different appearances, a; areeable
to the quannty it poffeifes of it; thar is, all
hodies in pont of faturation differ cxdccdmg]y

agreeable to their different Rates, viz, folidi-
ty, ﬁuxdxty, vapour, and air,

Take any folid body, the metals for inftance,
or indeed any other, but for cxamplc let us
take iron. In its natyral Qage it is folid, be-
ing compounded of eapch, neutralized and
faturated with a quantity of phlogifton, which
all chemulls know. If you thrqw a large propor-
tion of phlogifton intoit, it will tugn it Auid;
if yet a larger proportion, it will turn it into
vapour; and, if flill a larger- proportion, it
will turn it into a tranfparent folution, the
fame as air; but all thefe different Rates re-
quire phlogifton to a certain degree ; for, with-
out you come to that certain proportion, the
" ¢hanges will not take place; and, as foon as

you
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you comie to that proportion the changes im-
mcdiazcly take place. But all chemifts were
of opinion, that the phlogifton which was
thrown in to produce thefe different ftares of
fluidity, adted altogether in a fenfible form,
being only phlogi[ion in its d€tual frate: "but
the ingenious Dr. Black Has proved, that Au-
idity and vapour depend upon phlogifton, be-
ing abforbed into the body in a latent ftate, as
he calls it; but what I call a neutralized ftate,
the fame as acids and alkalies, or as phlogif-
ton in any other body; viz. falt-petre, me-
tals, &c. &c. But that the actual phlogifton
has no power to produce thefe changes, till
fuch time as it is abforbed and neutralized with
the body. He having ingenioufly proved, thit
ice requires one hundred and forty-feven de-
grees of actual heat to be neutralized, before
it will form water; that fperma-ceti abforbed
from one hundred and forty-one to one hun-
dred and forty-cight degrees of heat, before it
became fluid; bees-wax one hundred and
feventy five; ‘but the. quantity required to
turn bodies into vapour is inmenfely more
confiderable, proved by a common ftill ; what
a confiderable heat is received by the water in
the worm-tub, which is employed to condenfe
the vapour; or, if you apply a theérmometer
to the vapour, how confiderably it will affe&®
it; or, by expofing your finger, what a fen-
fible



422 7An Enquiry into the Fipfp
fible heat will be received from it; far more
confiderable than from the boiling water.

But, to form a tsue idea; let a veffe] of water
be placed upon a very hot fire, and increafe the
fire to the greateft pitch of human power, you
never can raife the temperature of the water -
above the boiling point; then what comes of
this extraordinary quantity of fire; which the
water in the veflel is conftantly receiving? why
it is all difcharged by that part of the water
which flies off in vapour; for if the vapour is
condenfed, it will give out this extraordinary
quantity of fire. Then, in this experiment,
only refle upon what a quantity of aftual
phlogifton muft be conftantly flowing into the
water, being expofed to fo intenfe a fire, with-
out raifing the temperature of the water: what
comes of it all? why it paffes off in vapour;.
for, if that vapour is kept from flying off, the
water will retain all its heat that it recejved
from the fire; as in Papin’s Digefter, where
the confined water was found fo hat as even to
diffolve bones: and when the vapour was fet
at liberty to fly off, it difcharged itfelf with
fuch prodigious force, as to fenfibly ftrike the
ceiling of the room where the experiment was
made, and appeared luminous.

Qnly
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Oaly confider what an immenfe degree of
heat the fire is conftantly giving to the wa-
ter, and what a fmall quantity of water is
employed in faturating it, feen by condenfling
the vepour: if the vapour be examined as
long as it retains its properties as vapour,
this extraordinary degree of heat which it is
fraught with, will liedormant; but if, by ap-
plying acold body, you condenfe the water;
that is, bring it into its original fluid ftate,
then it will give into aétyal heat, the great de-
gree of phlogifton which laid dormant.in it
fo the air, as long as 1t continues atmofpheri-
cal air, its great faturation of heat or phlogii-
ton will lie latent; but as foon as it is decom-
pounded, the three bodies of which it is form-
ed will be fet loofe, and exprefs evidently to
the fenfes their three different qualities. As
foon as phlogilton is taken from the air, the
two bodies with which it is compounded, will
be condenfed from their tranfparent {olution of
air, and (hew them(elves evidently to chemical
inveltigation, the fame as the water in the
ftill, which was kept foluted by phlogi{&)n; for
as {oon as it was robbed of its great and abun-
dant faturation of phlogifton, it became water
again.

Philofophers have not contemplated upon
the amazing appetite which phlogifton in its
attual
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aCtual ftaté, has to neutralize itfelf with othet
bodies; particularly water; exemplified in the
procefs of diftillation. That the immienfe
quantity of phlogiften, in our late example;
went into the water from the fire ; that it, with
amazing avidity, feized upon the water, and
flew off with it in its latent ftate ; but when the
water was confined from paffing off withit; as
in Papin’s Digefter, it did not make its efcape
itfelf, but ftaid along with the water, till it
formed with it a degree of heat even to digeft
bones; and, when the water was allowed to
efcape with it, it flew from the veffel mapy
yards, in a bright flame, There is an amazing
attra®ion between phlogifton and all bo-
dies; as foon as it is let loofe from one body;
it immediately is attra@ted by another, parti-
cularly all evaporable bodies; and that they
poflefs this power of evaporation from phlo-
gifton is certain; for, without its aid, nobo-
dy would have power to evaporate; and;
agreeable to that power of evaporation is their
appetite for attralting phlogifton.

There is an old,vulgar fa&, that the botton
of a tea-kettle is comparatively by no means
fo hor, asother parts of the kettle, though it
15 fo immediatelv expofed, being in actual
contalt with the fire. This fcems to be a pa-
radox ; but it is attually fo; many philofo-

phers
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phets will not” admit of it, particularly Dr.
Black, who fays there js a deception in the ex-
periment; but fa&ts of that kind, when they
have ftood the fenfe of fuch a number of ages,
will generally be found to be juft; and philo-
fophers are always tenacious in receiving them,
when their philofophy cannot account for
them, I haverepeatedly examined the expe-
riment myfelf, and always found my feelings
fenfibly confirmed in it; and likewife have got
others to do the fame, and they all were equally
fatisfied. But inftead of looking upon it as fo
extraordinary a faét, we had a right, a priors,
to expett it; iconly confirms to us the ama-
zing appetite which phlogifton has for water;
feen evidently in a hot poker’s heat being fo
foon extinguithed, when put into water.

That the explanation of the fa&t was upon
this amazing appetite which phlogifton has
for water, I fatisfied myfelf. A tea-kettle
full of water, that was boiling upon the fire,
immediately upon taking ic from the fire, I
put my finger to the bottom of it, and found
it (clear to the fenfes) fenfibly not fo hot ns the
top of the kettle: after being confirmed in
the fa&, I argued, that the reafon of it muft
be from the water’s immediately imbibing the
heat, as it was received by the bottom of the
kettle, and fo paffing it into vapodr ; upon the

Q principle
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principle of which dotrine, Iargued, # priord,
that if the vapour was increafed, the bottom
would be ftill lefs hot. Wpon this, I took ofF
the lid of the kettle, and put the kettle again
upon the fire, and the bottom was fenfibly and
evidently ftill 1fs hot to the finger which I
tried the experiment with, Here then is a di-
rect proof that this fudden tranfition of heat
through meral, to faturdte itfelf with water,
is owing to the great appetite which phlogifton
and water has for each other; and knowing
the general fat, we might argue, a priori,
though the bottom is fo immediately expofed,
yetit pom:ﬂ’es very little heat, fo that the finger
rfay ‘be held with impunity to it for a long
time. It is fo evident to the fenfes, that it is
impofiible to miftake the fact,

No philofopher ever dreamed of this greas
and extenfive appetxte which phlogifton has to
neutralize itfelf with bodies, and fly off with
them in vapgur. Dr. Black, when he had
mentioned that fimple faét of water, =ther,
éee. 'abfqrbcd heat, which laid latent, as he
calls it, in them, and fo evaporated, without
extending in the leaft the idea upon the gene-
ral principle in nature, furpnfed the lcarncd
world, fo that many could not give their affent
1o it. But if they would but confider, neither
Pr. Black nor any one need think it an extras

ordinary
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ordinary faét, but what is as un.verfal a law
in nature (viz. phlogifton’s attration for bo-
dies) as gravitation itfelf ; and that this pro<
cefs is not to be fuppofed fingular, and have
the confined name of being latent in a bo-
dy, but being ncutralized ; jult upon the fame
principle as phlogiften is in falts, or any other
body ; but I will give you a general hittory of
the affinity between phlogifton and matter
elfewhere. Matter is & vague term, but I have
no other to fubftitute.

As phlgifton is proved then to have fo
ftrong ' an appetite for water, either in its
actual ftate, as fire, or latent ftate, 'as fale-
petre, &c. having fifty times a ftronger ap-
petite for it than air has; demonftrable in
every procefs. Then, after eftabl thing this un~
doubted fa&, we cannot fee, 1if Dr. Prieftley’s
theory was juft (that the ufe of refpiration
was to difcharge phlogifton from the fy{tem)’
but that water would have anfwered confider-
ably better to have breathed than air, as it
would have difcharged this effete phlogifton,
(which Preftley fpe ks of) with fo much more
eafe and propriety ; as we can vouch for a fadt,
that its appetite 1s coniiderably ftronger for
phlogifton than ar; proved evidently to the
fenfes, by putting any part of the body, that
is overheated, into water, how faft it receives’
the phlogifton from the part, and cools it;

Q.2 but
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but if you were to try the experiment upon
the lungs, fuffocation would inftantancoufly
take place,

Again, in refpe€ to putrefaction, which ig
the fame procefs in its effe@ upon the air ag
refpiration ; if the air’s action, upon a putrid
kody, was in ftealing its phlogiilan, after being
fet loofe by putrefadion, I do, with the greateft
confidency of ghemical knowledge declare, that
the water would fteal its phloglﬂon ﬁfty times
quicker than the atmofphere; and, in confe-
quence, , haften, in the fame ratio, its putrefac-
tion. But, inftead of that bcmg the fa& in
nature, unluck.ly for the Doétor it is juft the
reverfe ; for water has a power of preferving
bodies from putrefying; it being- a common
practice to bury wood and other bodies i inwa-
“ter, to preferve them- from putrefaltion: nay,.
water has a pawer, after bodies are putrefied,
to fweeten them again. The method by which
it does that, is by its ftrong appetite for re-
ceiving phlogifton; and by that appetite it
fteals from the putrid body the phlogifton it
lLad gcneratedm the air, and no doubt from
the air; it being fo obvious, that a child’s
reafon muft affent to it ; for, if the air afed
upon the putrid body, from its power in re-
ceiving, and not giving phlogifton, certainly
the water would haften the putrcfa&non fifty

tines
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times quicket than air; but the reverfe is the
truth; for water is a body that amazmg]y re-
tards putrefa&ion in others; nay; it will ac-
tually fweeten bodies that are putrefied.’

Then in what manner are we to reconcile
thefe contradi@®ions of modern philofophcrs’
they may as well, as far os my reafoning gocs,
endeavour to prove to me that black is white,
as my fenfes are as much confirmed in the er-
tor of the one as the other.

Again, ih refpe to the air’s being fo ne-
teffary to animal life, by taking phlogifton
from the fyftem; which is the prevailing doc-
trine of this day ; in what manner then is this
procefs conduéted ? Is it difcharged either as
aétual phiogifton, or as neutralized? they leave
us entirely in the dark in that refpe@ not
even offering a fingle fuggeftion; but let us
minutely conflider i,

If it was difcharged as actudl phlogitton,
the breath of animals would exprefs to the
fenfes this immenfe quantity of phlogifton;
{for certainly it mu@t be immienfe, for the ani-
inal is killed in five minutes; if it is bereft of
difcharging of it); but, upon examining the
expired air, it is no hotter than if it was ex-
pofed to any other pare of the fyltem, under

Q.3 the
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the fame circumftances: then it muft be by
difcharging neutralized, or what they call
latent phlogifton, as we have proved that it
is not by the other. . Let us examine that;
upon the niceft chymical examination of the
breath or expired air, we cannot dete&t its
prefence, even by the moft accurate examina-
tion; and, what iswonderful, we are never
foiled in finding phlcgifton where it really re-
fides, in any other of its fituations in nature;
- therefore 1 is a little fingular we fhould not be
able to find its prefence here.

For certainly if it is a difcharge of that con-
fiderable confequence to the fyftem, as to pro-
duce death, if the lungs are bereft of difcharg-
ing it, even rhe fpace of five minutes; therefore
we muft certainly fuppofe that there is an im-
menfe quantity of this phlogiflon difcharged
out of the fyftem; particularly as we have
proved that phlogifton is by no means {o poi-
fonous to the animal, as it poflfefles it in fuch
great abundance, both in its aétual and fixed
ftate; proved by the animal heat which it is
conftantly difcharging, and the amazing quan-
tity of fat and red globulrs, which are the
great and principal part of its 1ife and anima-
tion. Then our ideas are quite in a labyrinth,
as we can form no conjetures of its quantity,
quality, and form; whether it is difcharged as

altual
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#@ual orneutralized phlogiﬁcn; we havenot thé
leaft furmife from the eftablithers of this opi-
hion, to léad us our of out labyrinth, for all i3
the moft vague and unfathomlefs myftery. But
Y think I have unqueftionably proved we got
into it from a miltaken chymical experiment,
and upon that authority alone, without Kaving
any philofophical arguments to fecond ir.
But knowledge, of that great and confequential
hature, is not fo eafily difcovered; it requiring
a great train of philofophical reafoning, be-
fore the truth can be fatisfaorily known; as
well as a long conoeéted chain, each ring ret-
‘ing firmly upon its neighbour; deducing the
do&trine from flow and accurate reafoning,
vach link forming that elegant fimplicity of
chain which we always obferve Nature to
conftruct.

+ 'The do@rine of the atmofphere taking phlo-
gitton from the blood, is fo dire@!ly oppofite to
every point -of philofophical and medical
-knowledge that we khow of, thai, inftead of
expounding the, different phaznomena, it is in
dire&t contradiction, raifing unfurmountable
bars, in immediate oppofitioh to philofophy,
reafon; and common fenfe,

But, inadopting my theory, each circum-
flance and phienomena immediately fallin and

Q4 coincide
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coincide ; they in reality being ftrong fupports -
to it ; for I have followed a Jong chain of phi-
lofophical reafoning, taking in all the variety
of phznomena, and, inftead of being ata lofs to
account for them and expound them, they are
unqueft.onable eviden-es, each imperceptibly
vindicating its neighbour; fo that there is no one
fingle phenomenon, but what is accounted for
both upon the principles of philofophy and
common fenfe,

Afier, I have fatisfaltorily eftablithed the
general principles of my doétrine, I fhail next
proceed to make an immediate application of
# to the animal fyftem, not only to fhew how
the great living principle shroughout narure
is received into the fyltem ; by being expofed
to the blood’s fuperior attrattion for it, from
the fixed air and water, which before held it {n-
Tuted ; but likewife T thall hewwhat part of the
blood it is, which attradls it; what part, after
it is attraCted, it forms in the blood; what
are its ufes and qualities ; and in what manner
it 1s decompounded again, and given to the air;
fo that we fhall follow it through all its variety
of combinations, accounting in the moft am~
ple manner for both its caules and effects;
giving the mofl extenfive explanation of all
the great variety of appearances and fymptoms
of animal life, founded upan fo ample a plan,

that
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that we can account forall themoft abftrufe pha-
nomena which have fo.long and earneitly been
fought for by evety age; and which 1till eluded
their fearch, they being obliged to give the moft
blind explanations and furmifes, not founded
in truth, but mere whim and caprice, the whole
fructure originating with-their imaginations.

Having at laflt furmounted this great baty
we not only account for animal life, bug
Jife in gencral throughout nature, both the
life of vegctables and all others ; we likewife
gwe the moft copious explanation of atmo-
fpherical air, and.all the variety of produtions
in_nature, the principles of falts, 8.

To enter into the difcuflion of the explana-
tion of each minutia, is not the intention of
this book ; that will be a future confideration.
But what we liave already proved. will be the
great bafis and key, opening to us that chain
of reafoning that will explain to us all the va-
ricty ; {o that with propricty we may fay, we
have overlcaped a bar which will fhew to ug
the mofl cxtenfive profpet of ail-wife and
bountiful Nature; fuch a profpet, that the
philofopher may look round him at large, and
view with admiration and wondcr the enchant-
ing fcene. Mottt philofophers thought that
this great key would never have been found
out; but time and affiduity will furmount the

moft
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moft difficult tafks; and, as philofophy gets
enlightened, there will be many difcoveries;
which ar¢ now totally concealed from us; fof
I think fhe is by no nieans fo far advanced, as
many have fuppofed ; there are many circums
ftances which, I flatter myfelf, in time will be
thoroughly elucidated and inveftigated; things,
that many think will ever be unfurmountable
bars.

Now; after giving fo full and copicus an
account of my general dodtrine, and I hope
fatisfaclorily to the moft tenacious and fceptic
seader; I fhall now begin to make an imme-
diate and particular application of it to the
animal fyftem, {hewing in what manner phlo-
gifton is received, upon what philofophical
principles; after itis received, what are it$
ufcs and qualities; how neceflfary to animal
life; what are its appearances in the animal ;
how it circulates and ats upon the different
funtions of life; and as life depends upon cir-
culation, which circulation aéts by receiving
bodies, and after they are received, evacuating
them; we fhall fhew then, after phlogifton is
received, how it is evacuated, and the effe@s

and confequences of that evacuation, giving
the fullelt hiftory.

I have
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I have before fhewn the great fimilarity there
s between the red globules and oil out of the
body, their repulfive guality to water, their
inflammability, their eafy incorporation with
one another; which no watery bodieswilldowith
oil, or indeed any other part of the blood will
not, neither ithe coagulum lymph nor ferom ;
thei: propertics being likewife fimilar to the
fecl, giving that grealy, unétious quality when
rubbed between the' fingers; in thort, being
fun'lar in every quality out of the body; and
I likewilc Mall prove there is a Rrong - fimi-
larity in the quality and effefts of oi} and
red globules in the fytem, as well .as out of
it: they are both authors of animal heatrg
this is evidently to be proved.

All animals in the northern -climates lay up
an imimenic ftore of fat aganlt the extreme
cold feafons; particularly uli fifh, found toe
wards the Poles, in the Greenland fithery,
where the animal is killed principally for its
fatalone. But it is not only.the fith in that
cold clmate, but indeed all other animals
found there; they all poflefs nature's refervoir
of fat, to kecp up their animal heat where fo
great a degree of cold prevals.

In animals which fleep over the winter, this
defign 1a nature 1s confpicuoully feen.  There
are
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are many animals whi: i dre well known to nis
turalifts to fleep over the winter: how fleek
and fat they retire to their beds, when the cold
weither approaches; and how lean and meagre
they arc when they make their appearance
again in the fummer; for at that time the
great abundancy of phlogifton, in the atmof-
phere revivifies them again, if one may be al-
lowgd the expreflion; or ftimulates Nature’s
funétions to perform their office with vigour ;
it is from this great ftimulating property of
phlogifton thdt animation or life is conducted
for, when the fun’s rays a& powerful upon us;
what a number of reptiles and other animals it.
gives life to.

All that great quantity of fat, which ani-
tnals had retired to their winter’s bed with, isy
vipon their leaving of it, quite fpent and
exhaufted in fupporting their animal heaty
for, if that did not take place in forne mea-
fure, death would be the confequence; as it
is that heat, producirg that flimulus, whick
the life of the animal immediately refts upon;
it being well known, when animal heat is to-
tally extinguifhed, death is the refult: andy
tho’ the heat of the fwallow when fleeping; is
not equal to its hcat when in an allive ftate;
yet it exceeds the heat of the inanimate bodies
eround it,

Boerhaave
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‘Boerhaave fays, who was a philofopher,
and who moft extenfively and moft liberally
ftudied nature, that ¢ animals, which fleep
a long time, do at lalt prey upon their own
fat, which returns into the blood. The bear
paffes the moft fevere winter by fleeping in
his den, where he at firlt (leeps and fnores
very foundly, and then growing by degrees
hotter, he fweats out a kind of oil, with which
the whole animal is bedewed as with lard
but at laft, the blood becoming more acrid,
confumes this lard, till at length the warm.
feafon returning, awakes the animal. If you
kill this beaft in the midft of winter in his
den, he is found very fat, but in the fpring
hr comes forth from his den extremely lean,,
and almotft like a fkeleton. Hence, therefore,
it is evident that during the firft part of this
animal’s Jong fleep, an oil or fat is feperated
from the blood, with which the body is pr}:-
ferved and fupported ; but at length this oil
peing diffolved and returned into the veins,
fopplies the blood inftead of chyle.” '

That the fat went to the fupport of the agi=
mal heat is highly ratonal; for we know,
philofophically, heat is an element that can
only be produced from bodies which retain
it; and, as the fat and red globules are the
only two bodies which retain it, in any de
gree in the animal, therefore we have aright

to
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to prcfumc that animal heat ormnatcs Frofn
them ; pamcular]y when thofe two bodies,”
the far and red globules, are feafibly, and
particularly diminifhed;. for, neverthele(s, the -
bear’s laying up fuch a large ftore of fat, there”
is fcarce, upon his appearance again, the leaft
remnant of it left: nay, I am conf‘dm*‘y'
told, their fat will fometimes not aft the cold
weather, or their long (lupefa&ion and reft: in
fevere winters bears have been found dead,
from the want of it; for, upon examining
their bodies, they were totally emaciated,

1f it was not for this reafon, why fhould all
animals indifcriminately, in the frozen zone,
have fuch greatloads of fat, while thofc of tbc
torrid zone have little or none? only obferve
the whale, as an example of the former, and
contraft it with the animals in the’ latter; in-
deed, it is confpicuoufly mirked in every ani-
mal. You fee it as evidently in the hyman
fpecies, for you féldorn obferve a fat native of.
the Eaft-Indies; and contraft the natives there
with Englifhmen.

To bring this more firikingly to our fenfes,.
énly obferve Fnglifo beef and mutron,. and’
ébmpare it with the French beef and mutton;.
which great difference, entirely depends upon
the ciimate; for, carry an Englifh bullock to
Yrance, and letit be fed upon the fame food*

as
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s it lived upon when in England, it being
carried along with it, and you wiil foon
find it will loofe its fat ; which I hereafter will
account for, when I come to fpeak of the dif.
ferent temperaments.  All this fat then is cer-
tainly defigned for animal heat in the cold cli-
mates ; for, in the warm and temperate cli-
mates, they have no need of fuch f.ppore,
therefore they poflefs it not.  To prove that
this is its grand purpofe, obferve a grofs man,
taken witha high. fever, how foon his fat is
exhaufted. In the courfe of two days I have
known 2 man lofe a whole llone weight of fat,

Let us then enquire what has become of it;’
it muft have been evacuated one way or other:
agrecable to the old philofophical axiom, fome-
thing cannot be reduced into nothing: there
are only two ways of Joofing it in the anima]
fyftem ; which is either by the different excre-
tiong or by the animal heat. Let us examine
the firft way then of loofing of it, viz. that by
the excretions. In a high infammatory fe-
yer, itis well known that all the evacuations
are ftopped up; that by the kin is clofed, it
being quite dry and parched, there being a
general conftri®ion upon all the excretions;
thofe, ‘by ftool and urine being hikewife ob-
ftructed ; in this example, indeed, no evacu-
ation fcemed to take plage comparatively, they

being
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being confiderably lefs than in the naturalb
flate ; therefore this fo,e weight of fat could:
not have been difcharged by them. But the
other means by which it might have been dif-
charged, viz. animal heat, is greatly increafed,
that yery circumftance of increafe of hear
being the phyfician’s pathognomonic fign of
calling it a fever, Then, as the oanly difcharge
from the fyftem appears to be phlogifton, let’
us fce if it agrees with this fenfible lofs, that
the confhtut:on has fuftained. The lofs is of
fat or oil, and likewife the red globules; for,
upon diffetting a body, whichdies of an inflam.
matory fever, you will obferve its fat and red
globules both broken dowa and evacuated, their
prefencein a great meafure difappearing; the
compofition of which being phlogifton,aslhave
before proved ; therefore the lofs fuftained, and
the fenfible evacuation, immediately agree:
it is well known that thofe two bodies, viz,
~ fat and red- globules do confift principally of
phlogifton necutralized; and likewife tha¥
phlogifton is capable of being decompounded:
or fet loofe, either by actual fire, by chymical
mixture, or by friction ; which latter operation
is the fame that takes place in the animal fyf-
tem; which friction is greatly affifted by
the conftant animal heat always exifting in
the living animal : that this heat muft greatly
affilt the letting loofg the phlogifton of the

blood
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blood is highly rational; for, take the red
globules out of the body, expofe them to a
heat of nincty-fix, and that heat alone, with-
out any friction, will diffip.te the phlegifton
of the red globules; for in them it is very
eafily fet loofe, being expofed to the natural
temperaturc of the air alone, will foon diffi-
pate and take from them that red colour,
which is oblervable in blood, recently drawn
from the living animal.  But then in this ex-
periment the blood muft not be expofed to
the immediate contact of the air for any time,
otherwife it will decompound the air, and at-
tra& freth phlogifton, and in confequence be-
come more red,

Therefore this faturation of phlogiflon,
which the blood gets by paffing the lungs,
(marked by its colour,) it very foon lofes, it
being an over-proportion as it were, the fame
as hot water diffolving a larger quantity of
falts, which it very foon lofes; fo this very
great faturation, which the blood obtains in
the lungs, is capable of being diffipated by
the animal heat alone, it fo loofly coheres to
the red globules.  So that an animal, when
afleep, when fearce any friction is produced in
the body, will neverthelefs give out animal
heat; but then its heat is by no means equal
to that produced when awake; for animals,

R when
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when flecping, always feel confiderably cooler,
and likewife they are then, for the fame rea-
fon, moft fufceptible of catching difeafe or
- cold, as it is vulgarly called: but then the
red globules Liave another faturition of phlo-
gifton, which it holds more ftrongly, being
pot fo eafily diffipated or let loofe ; marked by
the black colour of the blood, as it returnsin
the veins to the lungs, to receive this flrong
or abundant faturation again. In an- inflam-.
matory fever there is always a quicker and
ftronger a&i‘on of the veflels, confiderably be-
yond their natural tohe, which produces an
increafed heat, greatly above the ufual ftand-
ard, viz. ninety-fix of Farenheit’s; for we may
obferve, that the heat and motion of the fyf-
tem bear a regular proportion,

That motion will increafe the heat of the
fyftem every one knows ; from exercife; from
increafed motion of the blood in fevers, pro-
ducing fucha preternatural heat; from rubbing
a limb with artificial {riétion externally ; all
of which fenfibly increafe the heat.

Then, as heat always proceeds from phlo-
gifton, therefore the phlogifton of the fyftem
il produce it; and what cun be more fatif-
factory, when we obferve the phlegiftic part
of the {yltum evacuated? If the ghlogiftic

' p'.lft
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part of the fyftem, (viz. the red globules and
fat) had'paffed off in a compounded ftate, we
fhould have obferved them, for the red glo-
bules are eafily diftinguifhed by their colour ;
likewife both them and the fat or oil would
have been difcovered upon the fkin, or excre-
tions of urinc, &c. fwimming upon their fur-
face. Qil, and the red globules, are bodies
not eafily evaporable, being greafy to the
touch, and a little quantity giving this pro-
perty fenfibly; therefore, .from thefe two of
their obvious properties,a ftone weight of them
(particularly of fat) could nothave been dif-
charged in their entire {tates, without being
detected.  If they were difcharged, by eva-
cuations, upon the furface, they would remain
there greafy, obvious both to the eye and
touch, being bodies diflicult to evaporate, and
would give a foft untuous feel to the fkin;
but, inftead of that foft lubricated feel, the
fkin is rough, dry, and parched. And again,
if they had paffed off in the difcharges by
urine and oth¢r evacuations, we fhould have
obferved them fenfibly upon their furface;
for, put either of thefe bodies upon the fkin
or urine, and you may deteét their prefence

many days after, if they are not rubbed off or
taken away.

R 2 Indced,
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Indeed, when maturely confidered, the pa-
tient having loft this immenfe quantity of fat
and red globules; for they, upon examina-
-tion, being the only parts of the {yflem that
are {enfibly diminifthed; and, as we have
proved, and which every chemical procefs
vindicates, that thofe two bodies, viz. fat or
oil, and red globules, are principally com-
pounded of phlogifton, can any thing be miore
confonant to reafon (as the only increafed dif-
charge from the patient’s fyftem was phlogif-
ton, all the other evacuations being ftopped
up) but that the fat or oil, and red globulc's,
were decompounded, and formed aétual phlo-
gifton, and were the great refource of the in-
creafed animal heat; particularly as we have
proved that this heat was theonly fenfible eva-
cuation which was increafed, all che reft being
reftrained or ftopped. )

But, to bring this dotrine beyond contra-
diction, I took blood, drawn warm from the
animal, and put it into a common bladder;
and, having tied the bladder, fo that T might
make the ftrongeft attrition upon its fides,
- without loofing the blood ; after which, letting
it ftand to cool, I placed it between two boards,
and fliding the boards backward and forward,
by the afiftance of a littic machine, 1 gave
the hlood a conﬁdcrabl(; (riton; lmitating,

A2
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s near as pofiible its motion in the living ani-
mal, not choofing to place it in immediate
contact with my hands, for fear of imparting
t6 it, animal heat: exerting upon the blood
this mechanical force, 1 produced a heatin it
confiderably above what it was before. 1like-
wife put a quantity of blood into a phial, and
the fame quantity of water into another phial ;
dfter giving themn both a ftrong friion, by
fhaking the bottles, I examined them, and
found the phidl, which contained the blood,
had its temperature of heat confiderably raifed,
while that, which contained the water, had
not. That this heat did not {pring from the
mechanical force alone, I put other fluids un-
der the fame circumftances, and gave them
the ftrongeft force; but little or no Heat was
produced, being fluids T tried the experiment
with, of the fame confiltency of the blood;
_therefore this immediately implics that there s
a principle in the blood wichin itfelf of getie-
rating heat. Take any fluid, which does not
contain a deal of phlogilton, give it the
ftronget mechanical powers, and you will
produce little or no heat.  In my experiment,
after I had produced a certain degree of heat,
I let it cool, and then rcnewed it again by the
fame means as before; afterwards, upon ex-
amining the blood, which was in the ‘bladder,
I found the red globules diffipated in a great
R 3 meafure;
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meafure ; from which the heat therefore, with-
out doubt, proceeded.

We obferve the blood receives a bright flo-
rid appearance from the lungs; which, as I
before have proved, contain more phlogifton
and red globules, in confequence of that co-
lour; but when the blood has paffed the ge-
neral circulation, and returned to the lungs
again, by the vena cava, it will have loft all
this fine florid red colour, turning to a black
dmgy hue, contammg, from my cxpcnmcnt with
mixing a given quantity of each in water, lefs
of the red globules. Let us enquire what has
become of them. As I obferved before, there
are none to be difcovered upon the fkin, or in
the difcharges ; and they are both fo diftin-
guithable that if the leaft quantity were dif-
charged, they muft have been detected.

But on the other hand, here is an immenfe
quantity of phlogifton conftantly difcharg-
ing by the fyftem, viz. the animal heat,
which likewife cannot be accounted for, where
it immediately comes from ; then, as I have
proved, that the red globules and fat princi-
pally confift of phlogifton, and likewife that
phlogifton is confiderably difcharged by animal
heat, can any thing be more raticnal than that
they depend one upon another { if philofophers.

would
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would but maturcly weigh each argument,
the reafon, I fhould think, muft forcibly ftrike
them : nothing can be more obvious, as the
red globules are proved to be decompounded,
and that that decompofition muft demonftrate
itfelf by heat, and that, that heat and that de- .
compofition are conftantly taking place in the
fyftem.

It may be argued, that the phlogifton that
they contain is not fiifficient to account for
the conftant gnimal heat; only confider the
great heat that a fmall piece of tallow, in a
candle; gives; then confider what a deal of
ted globules and fat are broke down in the fyf-
tcm ; how red the blood is after having paf-
fed the lungsy and how dark when returned
again to the lungs; what a deal of heat muft
have been let loofe in their decompofition ;
how quick the blood flows back again to the
heart, to get a frefh fupply of red globules.

Let a man faft for a couple of days, and t!-en
examine his blood, and obferve what a deal
of red globules and fat e has fpent; and ac-
counting for the great quantity of phlogifton,
he is neverthelefs receiving from the air, tho’
greatly inferior to what he received before, as
he has no frefh food to neutralize it; and like-
wife the decreafe of his animal heat, which will
be confiderably lefs than ordinary ; all of which,

R 4 being
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being comprehended and balanced, you may
form an idea how much fat and red globules
he deftroys in twenty four hours.

What an immenfe deal of phlogifton an
animal is receiving by the lungs, and by every
pore of the {kin; there are many animals which
receive all theirs by this means; for our fur-
face, as well as the furface of vegetables, re-
ceives a great deal of phlogifton. Indeed, the
lungs and furface are the great means by which
animals fecrete their great living powers ; for

. what animals receive by the mouth, and ve-
getables by the root, are only juices to neu-
tralize or attra@ the living principle from the
air. -

Then, as phlogifton is received by the
lungs, &c. and there neutralized 'with the food
fo flightly, that the fri€tion, caufed by the
circulation, will decompound it, and fet it
loofe; foritis a rational fuppolfition, that as
phlogifton is eafily attraéted from the air,
merely by the blood’s being expofed, though
not in diref conta&, for there is a thin mem-
brane which intervenes betwixt the blood and
the air; neverthelefs, fuch is the great at-
traction of the blood, that it decompounds
the air, taking from it, by the principle’ of
attraction, the bond of union formed of the

air's
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air’s integrant parts; and, in confequence, the
phlogiften, fixed air, and water, will all ap-
pear in the ufual form; and from being bo-
dies, which have fuch an affinity with other
bodies, (particularly the air’s phlogifton) they
will unite themiclves to the blood, and enter
into its compofition, forming the moft necef-
fary part of its fabric, as being the moft ef-
fential part of it towards animal life ; the phlo-
gifton of the air in patticular, giving the blood.
its great principle of animalization. There-
fore it is a rational conclufion, as the phlo-
gifton is fo cafily attratted by the blood, that
its adhefion will be very flight, and be in con-
fequence eafily difcharged, by the mechanical
frition in the blood veflels.

That the furface is capable of decompound-
ing the atmofpherical air as well as the lungs,
I proved by putting my foot into a large blad-
der along with a quantity of air; I fecured
them both with a ftring, and confined them
together for fome hours; upon examining the
air, I found the fame alteration had ‘been in-
duced upon it as it undergoes in the lungs.
Cover any part of the body with that addrefs,
that not- the leaft air can get to it, and you will
find that it will loofe its fine florid animated
appearance, looking pale and dead, which is
dcmonﬁrablc from our drefs; that part of the

body,



250 An Enquiry into the Firff

body, whichis covered by our cloathing, i#
fenfibly paler and more delicate than that part
which is expofed. It is from this circumftance
that people wear gloves upon their hands, to
give them that white bleached appearance. It
may be faid, that it is owing to the extraor~
dinary warmth, which the covering gives, that
caufes this alteration of colour, by relaxing the
fkin; but neverthelefs, by artificial means, low-
er its temperature as much as poffible, and you
will ftill find the fame changes produced. Only
obferve a man, who is conftantly expofed to
the open air, what life, vigour, and animarion
is expreffed upon his countenance; upon the
other hand, obferve what a dead, pale, inani-
mate countenance a man has, who excludes
himfelf from the open air, fhutting himfelf up
in a tainted atmofphere. The ploughman
charalerifes the one, who breathes a pure at-
mofphere, replete with this great agent, phlo-
gifton, where there is that proper faturation
of the three bodies which form atmofpherical
air; the mechanic affords us the oppofite pic-
ture, who is fhut up in a confined room, in a
large town, -being expofed for a lengthof time
to the {ame atmofphere; what a greater de-
gree of life is expreffed in the one more than
in the other!

Thas
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" That there is a conftant and diret attrac-
tion of phlogifton by the bload, wherever chey:
are expofed together, is very obvious and clear
from many cafes in furgery ; for let any part
of the body be expofed to the air, which.is na.
tura]ly clofed, what difeafe and inflamemation’
will be induced? in confequence an amazing
greater degree of heat. This is well known
to furgeons; for it is their firft and grear prin-
ple to hindet that contiguity or union. Na.
ture, to obviate a greater quantity of phlo-
gifton being fecreted or attracted than is re-
quifite for life, has formed a covering, viz.
the fkin, to take off the dire¢t contaét, oaly
admitting a certain quantity; but, when this
covering or fkin is remcved, and a direét
union takes place between the blood anrd air,
difeafe is certain to be the confequence.

The air is the ftrongeft poifon to cavities ;
it is from this that wounds in the abdomen
are fo very fatal, even though none of the
vifcera thould be wounded; wupon the appli-
cation of the air, there is a ftrong inflamma-
tion induced; the eirculating fluids which
before were colourlefs, now take on a high
inflammatory red appearance ; the fame altera-
tion of colour taking place as if they had
pafled the lungs, and been there expofed to
the air. The fame baneful confequences take

place
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place if a common wound of the mufcles bé
expofed; how inflamed and red the accefs of
the air makes it if it is not precluded from it;
therefore it 1s the furgeon’s firft and great at-
tention to keep the air from the wound;
which he performs by the application of band-
ages, un&uous bodies, lint, &c. Upon this
fimple treatment depends the principal part of
the cure. It may be argued, that the bane-
fulnefs of the air is owing to its cold ftimulus;
but that coldnefs would rather allay the heat
and inflammation, by taking away part of the
fuperabundant phlogifton of the difeafed part.
Make the air of what temperature you pleafe,
even to the ftandard of animal heat, and it will
neverthelefs produce 1its poifonous effeéts;
and, what is diretly corroborating, if the air
be examined, which has produced thefe bane-
ful effects, by having accefs to the difeafcd
part; it will be found to"be decompounded,
in the fame manner as expired air,

Itis by no means a ftrange effed, if mature-
ly confidered ; for my reader may recollect I
proved that the fame phznomena aré induced
.by expofing the blood out of the body, turn-
ing it to a bright florid red; which i the
diret fame colour that it takes in the body
when inflamed.,
How
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How fimple and uniform Nature is whep
known ; vcry far from the far-ferched theo-
ries of man's whimfical brain. If the fur-
geon will but candidly and del berately wc)gh
this imple and uniform procefs of nature, it
will be a firm and unerring line of condu& to
adhere by; and it will be found a juft obfer-
vation, (which our knowledge of nature has
confirmed) that complex theorics of her works
are always mere chimera, fhe being always
fimple and uniform.

In medicine, to prefcribe with that confi-
dency, and to purfue nature in all her various
ftages, it is immediately neceffary that fadts
and theory fhould dire@lly agree; for, though
fuch a pode of treatment is known to fuc-
ceed, not knowmg upon what phllofophlcal
prmc1ple it ats) one’s mind never gives that,
refolute affent to it; and, if any alteration takes
Placc in the fymptoms, it confounds the prac-
gitioner, But when theory coincides, and he
can affign rational arguments, he ftands upon
a firm foundation, pratifes with refolution,
and is not alarmed with frefh fymptoms.

Men’s minds are naturally of an a&ive cu-
‘rious difpofition, anxious to reafon dogmati-
cally; and, if the true fimplicity of nature
does not ftrike him, he will bcgm to fabricate

With
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with a wild imagination, building and pulling
down fantaftically ; and will, frem a natural
pride, force his practice to his theory. Itis
from this reafon that the great and piercing
cries of Nature have been heard unmovcd,
and been, if one may ufe the expreflion, im-
paled upon the ftake of imagination: for, in
inflammatory difeafes, where the patient was
confuming with heat and thirft, where cold
air and water were ardently called for; the
patient was refufed them, being ordered heat-
ing medicines, (adding fuel to the fire,) upon
fome vain, trifling, and mechanical idea of
‘evacuating the thorbific matter, as they ‘termed
it. Fow many thoufands have died votaries
to men’s whims: for elucidation, we fhall
Jpoint out ore particular difeafe, viz. the fmall-
pox, an inflammatory diforder, which has
been the death of millions. It is an eruptive
difeafe ; and, froma quantity of matter being
difcharged by the puftules, they formed this
-mnechanical idea, that heatiny fudorific medi-
cines were neccffary to force the difcharge ;
and, when the patient was dying from the fe-
ver, they preferibed medicines that would
have even produced a fever, if the patient had
been well; then what muft have been the confe-
quence whennature was already overpowered by
one? Why, they puthed her down the precipice
headlong, which the difeafe had lead her to.

So
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5o ftrongly were they influenced by their
theory, though death gave their practice the
contradiction, though the calls of Nature
pierced their ears, though the patients’ tongues
were parched with heat, their bodies being all
as it were on fire; yet cold air and water were
forbid them ; hot fpirituous liquors, and aa
oven, were their portion till death freed them.
If nature had been left to herfelf, fhe would
have purfued the prefent antiphlogiftic me-
thod; which I do, with confidency, declare, is
the greateft improvement which medicine has
experienced.  This fhould teach phyficians
how careful they ought to be in counterating
Nature’s calls, fhe being the beft handmaid,
and ought to be aflifted. And thatman, whe
has the moft knowledge of her, will be mofk
modeft.

This fimple theory of mine will be a great
key to medicine ; the furgcon will have a grand
land-mark to fteer by ; it will make him care-
ful to exclude the air from all wounds, par-
ticularly wounds in the cavities, which are na-
turally clofed : if judicioully cancelled, it will
open to him many new improvements in his
profeffion: foritis certainly groping in the dark
till we can properly underland Nature’sdifferent
procefles and operations ; then, when aman can
do that, he can conduét his praltice with firm-

nefs
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nefs and uniformity, waiting with ’propcr pa-
tience, and alting with proper refolution in
times of exigency ; all whichmuftbea pleafing
;ancher for his own fatisfaction and happinefs.

Here then is the whole dorine of inflam-
mation opened to us; a do&rine upon which
the phyfician and the furgeon’s knowledge fo
much depends; a doétrine which has been fo
much laboured at, that to give you a hittory
of each ridiculous whim, would fill a whole
volume. Asit is fo great a key to medicine,
it is no wonder there fhould be fo many at-
tempts to inveftigate it; but thofe attempts
were not founded upon obfervation and faéts,
but were the wild chimera of fertile imagina-
tions, the children of whim and caprice; very
far from that true fimplicity and perfpicuity
which Nature fhews in all her works.

Upon the dof&rine of inflammation, the
great Boerhaave built his great theory of ob-
ftruttion and lentor, wh'ch he formed for a
foundation of his practice; but which muft
fall like all cther fabrics, that are not founded
on fac, but are mere children of the brain,

Put I will give you my theory, which you
will find will dire@®ly accord with that fima
plicity
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plicity which marks Nature in all her opera-
tions.

By inflammation, I defifie and imply, an ani-
mal body, being preternaturally heated, attend-
ed with pain, tenfion, and 4 more red colotir of -
the part; all thefe fymptoms are produced by
a more vigorous and ftronger a&tion of the vef-
:fels, and a greater quantity of red globules
bring thrown upon them, both of which, oper-
ating together, will give all thefe different
fymptoms, A greater quantity of red glo-
bules being thrown upon the part, will give a
greater ftimulus ; (for upon their ftimulus, the
whole vital action of the animal depends; they
are the wis vite, and the living principle of
phyfiologifts :) then, in confequence of a larger
quantity of red globules being thrown upon
the part, they will give a greater fimulus to
the veffels ; the refult of this timulus will be,
a ftronger aftion of the veflels, and this
ftronger ation, with a greater quantity of red
globules than is natural or ufual to the part,
will produce all the phenomena of preterna-
tural heat, pain, and high colour of the part;
for the red globules, flowing in a larger quan-
tity upon the parr, more of them muft be de-
compounded; and, in confequence of that
decompofition, a greater quantity of phlogil‘-
ton will be let loofe, and give that pain and
S ftinulus
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‘fimulus 3 for it is phlogifton that is the unt-
~verfal ftimu'us, orliving principle in nature;
but more of this elfewhere. Which ftimulus
being fo peternaturally ftrong, {o as to arrive
at the fenfation of pain, caufes a ftronger altion
of the veflels ; fo that there is not only a
greater quantity of red globules comparatively
thrown upon the part, but there will be a
greater quantity likewife comparatively de-
compounded. To clucidate it by example;
it is like a fire which has not only a greater
quanflty of coals thrown upon it, but likewife
its coals which are thrown upon lt burn con-
fideribly ftronger than before. "In inflamma-
tions, fometimes it is fo ftrong as totally to
deftroy the life of the part, and produce a mor~
tification; the explanation how that. happens
1 fhall give elfewhere; to enter copioufly in-
to that do&rine, being not the infention of
this treatife, Sometimes, nay, indeed, it is
eften the cafe, that a bare expofure of apartial
part of the body to a current of cold air, wil}
produce thefe fymptoms of, inflimmation ; the
miode of its producing inflammations is this :
cold has a mechanical power, which every phi-
lofopher is acquainted witl, of conftringing
the body, which it is applied to; inanimate as
well as animate : then, in confequence of this
power; it conftringes that part of the animal
to which it is immediately applied; the refule

of
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bf which conftritien will be a contration in
the diameter of the veffels; and, in confe-
quence of that, a clofer and ftronger com-
preflion of the blood contained within the vefs
fels, I have before praved that it is the me.
chanical compreffion of the blood and veffels;
mutually a&ing upon are another, which de-
compourds the red globules, juices, &c. and
likewife, that that decompofition fets Joofe a
guantity of phlogitton, which gives the living
ftimulus and heat: thercfore; in this cafe of
the cold, there¢ muft be a greater ftimulus and
heat induced upon the part, which is really
the cafe; they being i that degree, fo as to
produce pain and preternatural heat; which
pain; or preternatural ftimulus, will caufe a
larger quantity of blood to be thrown upon
the part, adding as it were more fuel to the
fire, fo as to produce all the fymptoms of in-
Alammation, It may be atked, why fhould
pain caufe a larger quantity of blood to be

thrown upon the part ? which queftion I thall
endeavour to inveftigate.

“The fa@, I prefume, no one will offer to
deny ; if any one wants his fenfes confirmed;
it is only ftimulating any mufcular part, or,
‘in fhort, any other; ahd obferve if a larger
quantity of blood does not immediately flow
upon the part; by .taé(ing a pin, and running

2 1%
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it into his finger, he will foon be confirmed in
it: therefore we will fet it down as a fact.
Theexplanation and inveftigation of which im-
portant fact I fhall treat of elfewhere, when I
enter more minutely into the living principle
of animals; at prefent, it would lead me too
far from nfy plan.

Here then we fre that great do&rine of in-
flammation fimply expounded, which before
was fo whimfically and learnedly laboured at
by the imagination, (which is a Will of the
Wifp to inveftigation in general) is now, 1
hope, clearly and fatisfattorily explained.
Then, as I obferved before, if a cavity or fibre
of the animal be expofed to the air, how in-
flamed and red it will appear; which is cer-
tainly produced by the air’s phlogifton being
attracted by the pare, and the greater degree
of cold in the temperature of air than that of
the body ; and which is nothing ftrange, for
I have fhewn it is only what takes place out of
the body; for the blood will equally attract
and decompound the air out of the body as in
the body ; and it is from this, that the air
produces difeafe, from being admitted into a
cavity naturally clofed; any timulus, if car-
ried to any degree, will bring on inflamma-
tion, alling by conftringing and quicken-
ing the tone of the veflels upon their fluids,

What
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What dire&ly confirms this docrine of the
air being fo pernicious to cavities, from the
principle of the blood and juices of that cavity,
being immediately” applied to the atmof-
phere, in dire&t contad, is, thatif air lias been
breathed, it loofes this poifonous quality, be-
ing then mild and bland, from having already
parted with its phlogifton. Therefore it is
not, as Dr. Prieftley fuppofes, for, agreeable
to him, it would have jufi been the reverfe;
as the air, inftead of being more mild, would
have received fo much phlogifton in the lungs,
as to have been very poifonous indeed; for
he fays, that the ufe of the lungs is to difcharge
phlogifton out of the fytem: phlogifton,
which is fo noxious, that, if it is not every mo-
inent difcharged, it will kill in five minutes ;
as we well know, if the lungs be ftopped only
for five minutes, it will have that effeét; but in
this fa& it appears, unhappily for the Door’s
theory, that, inftead of being noxious and poi-

fonous, it has thofe qualities taken from it oy
the lungs.

This great dotrine accounts for many pha-
nomena in the animal fyftem, which would
never have been difcovercd upon the old
theories; the explanations of which fall in fo
cafy, that I may bring them as the ftrongeft
arguments in my favour, if I tood in nced of
fupports.

S 3 Upon
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Upon fthis rational doéftrine, we can evis
dently, clearly, and fatisfactorily, inveftigate
the different temperaments which phyficians
have marked in the human fyftem: they differ-
ing fo very materially in point of colour, and
many peculjarities in point of conftitution,
that phyfiologifts have long obferved them ;
and variety of hypothefes have been formed, as
well as upon other points of knowledge. The
difference of temperament between the inhabi-
tant of the Equator and the Pole muft have
ftruck every philofopher, and vague opinions
have been afligned; but, they being unac-
quainted with the grand knowledge of the prin-
ciples of life, whichl have in this work eluci-
dated; they have left us in the dark, Butnow [
think we may fay without vanity, that we have
found the great key, the great arcana, to
knowledge.

Boerhaave, in his arduous refearches for it,
declares, that happy wilt be the mun who
finds it. Itis certainly the greatelt piece of
Jknowledge which fcience has been bleffed with,
when we can rationally and philofophically rea-
fon about the principles of life, what a know-
Jedge in the cure of difeafes it muft lead to. In
the great variety of animals, we often obferve a
great number of different {pecies of the fame ge-
nys; exemplified in the great yariery of kinds of

dogs.
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dogs. But in the human there -is only one
{pecies, they being one and the farie in every
part of the globe ; indeed, when we contemp-
Yate upon the dignity of man, being a part of
the creation, fo particularly honoured above
the reft, with the divine goodnefs, as to pof-
fefs an immortal foul, which the facred wri-
tings confirm to us; therefore, under thefe
circumftances, it could not be fuppofed there
would be that confiderable variety that thene
are in other fpecies of animals, being not oaly
fo dignified by their iminortality, bwt by
having the fupreme command over all other
animals ; likewife a degree of intelleCtual rea-
foning, capable of fearching into and invefti-
gating the myfterics of nature; nay capable of
abftracted reafoning, and. of forming ima-
ginary perceptions : alfo of an a&ive curious
difpnfition, having both refolution and faga-
city to explode the vaft f{eas and foreign
climes: in all the habitable places we
find man; but molt other animals are pecu-
liar to a climate or country. Neverthelefs,
under all the great variety of climates, fitua-
tions, countrics, &c. we find man the fame.
fpecies of animal. The alccrations there are,
are trifling and fecondary, but let us confider
them. The firlt and moll fitking dittintion
is in their colour, fome being a perfeét white,
while others are a perfe black ; nay, thercisa
pegular gradation from one to the other, fome

S a4 being
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-being of a medium between the two; the next
-diftin&ion, which is moft ftriking in fome
countries, is, that they are larger than in others;
another diftintion that we fhall make is, that
they are jollier; more fat, and mufcular, under
fome ¢limates than others,

As we have before mentioned, they are one
and the fame fpecies of animal univerfally over
:the globe ; then let us enquire from whence
originate thofe alterations; it cannot be from
‘the matuse of the animal ; that is, I mean prin-
ciples within itfelf; as there is no doubt, for
both religion and philofophy confirm to us,
that they are all one and the fame; then it
muft be from their peculiarity of fituation of
country and climate; which we fhall philofo-
phically prove to be the caft.

1 never heard a philofophical reafon afiianed
for thefe alterations or diftin‘tions of colour,
&c. oratlealt fuch a reafon as deferved the
Jeaft regard being paid to it; indeed, till the
pnnc;ples of life were found out, the great
caufe for thefe changes could never have been
‘difcovered. Without complicating terms we
thall give thefe dittin&ions the different names
of temperaments, which phyficians ufed to
apply to little peculiarities of conftitutions;

thcrcfor{:
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therefore we fhall make two grand diftinétions;
we might, no doubt, make a great variety of
temperaments, but that would make it more
complex : we fhall form the two oppofite tem-
peraments, -and any one may make the differ-
ent intermediate ones himfelf, if he wants to
be more minute,

We fhall call the one the torrid, or melan-
cholic temperament, the other the frozen or
fanguine temperament; one habitating near
‘the equator, the other towards the poles:
and from one to the other, viz. from the
equator to the poles, there is a regular grada-
tion, only allowing a little for the particular
fituatien of iflands, which have a peculiarity
of climates, and for which (in this book) T have
afligned reafons why they do not partske of
‘the fame extremity of feafons, as continents
do; for they have neither thofe intenfe colds,
nor intenfe heats, that continents upon the
{ame latitude have ; owing to their contiguous
fituation to the fea, which has a power of re-
ceiving heat in the fummer, and of imparting
heat in the winter, and by which the feafons of
iflands are tempered; but you will fee this
explained more fully elfewhere in this book. -

Then we fhall eftablith thofe two grand
temperaments, viz. the torrid and the frozen,

and
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and we thall find, what will dire&ly confirm
to us, thatthe different temperaments are not
owing t6 a natural peculiarity of. the human
fpecies, is, that all animals equally partake of
the fame peculiarities ; i.c. all they who inhabit
at the equator have the marks of the reurid,

and they who inhabit at the polew ' -ve the

marks of the frozen, even the fumie fpecies of

anirgslss therefore indifputably it is from the
climate. For even take an animal from the
torrid climate, and. place it in the frozen
<limate, 3nd it will imperceptibly dwindle
4rom the torrid temperament into the frozen,
Then, after eftablifbing thisfact, that thefe two

" different temperaments (fo very oppofite to
each other as we fhall find them upon inquiry)
#re owing to the difference of climate, let vs
direft amr invcftigation, as an efleatial piece

of knowledge, in what manmer the difference
of chimate can affe&t the animal fyftem {o par-
ticularly as 10 make that variety of celours
and other appearances, &c. And, as we have
endeavoured to cltablith the general princi-
ples of life, lec us fee if they will.expound to
s thefe phanomena; 1 Rateer myfelf, that upon
enquiry, inftead of finding it difficult, or be-
ing under a neceflity to force explanations, we

fhall find that they will fall in fo eafy, and co-

incide with our doctrine, (hat, inftead of being
any oppofition to it, they will acually be
frong
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firong barriers in favour of jt; and that thofe
ph®nomena, which ufed to be inexplicable
upon old principles, (not even being capable of
offering the leaft explanation) will, with our
theory, not only be expounded, but become
the ftrongeft evidences in its favour,

Phyficlogifts have marked out three dif-
ferent temperaments in the human fyftem,
the melancholic, fanguine, and phlegmatict
the two firft are accurately defined and marked
out, and are the fame as our temperaments, viz, .
torrid and frozen ; the latter feems more com-
plex, and not fo eafily diftinguithed ; indeed, it
feems to be a medium betwixt the two firft;
but the melancholic and fanguine, not only
have their diftin€tion in the conftitution, but
Jikewife in the climate; the one is a native of
the equator, the other of the poh‘a The
general conftitution of the torrid zone partakes
fenfibly of the melancholic, while the poles
that of the fanguine : indecd, the peculiarity
of the different temperaments are not fingular
to the human fpecies ; the quadrupede likewife
as clearly partakes of them.

The names which chara&erize each, viz,
melancholic and fanguine temperaments, are
by nomeans propcrly adapted ; but have a very
partial view or meaning; originating from the

peculiap
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peculiar circumftances of the different tempe-
raments, in that part of the globe where the
names were given: for example, in this ifland
of Great-Britain, the native temperament is the
fanguine, and, when there are ftrong melan-
cholic marks of temperament, as not being a
native of the climate, the difeafe; which the
name conveys, is fubje¢t to thofe of that tem-
perament ; the northern fituation of Great-
Britain being rather too cold for the melan-
cholic temperament. But the names that I
have given them from the climate are juftly
appropnatcd to them, as, the climate, we thall
prove, is the entirc author of the change;
therefore the names torrid and frozen certainly
imply, in 2 more liberal fenfe, the peculiari-
ties of the temperament ; yet, by way of mak-
ing things obvious and eafy, we have called
them by both names.

Now let us proceed to the definition of each
temperament.  The melancholic or torrid is
charafterifed by a denfe, firm, rigid fibre, and
a dark, fwarthy, and black complexion, with
firong black hair. But the fanguine, or fro-
zen, 15 the oppofite to this; of alax, tender
fibre, with white or reddilh hair, a plump fat
Yook, with a fuir and clear complexion,

Ilere
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‘Here are two oppolite temperaments, which
nature hath framed,. no doubt, for great and
wife purpofes; but I never heard a philofophi-
cal and medical reafon afligned for the great
defign which, no doubt, nature has in inflitut-
ing them. An inveftigation would, doubtlefs,
have opened ' a great deal of the principles of
life: but then the great means to have done
thic were concealed ; they knowing nothing of
the great leading principles, requifite for fuch
an inveftigation,

The different temperaments are fo remark-
able, that they muft have ftruck every philofo-
pher: that the human fpecies, near the equa-
tor, Thould be quite black fkinned, while
thofe ncar the poles fhould be white fkinned:
as it is univerfal all over the globe, and being
in fuch regular gradation, we have a right to
prcfu'm‘c itis for fome great purpofes in nature.
If it had been partial in one part of the equa-
tor, and poles, we fhould then fuppofe it was a
inere whim, or /ufus zature ; but we fee ic is as
regularly murked as any one gencral rule in
pature ; the inveftigation, therefore, of this
important picce of knowled te, inuft be truly
interefting. I do not mean that peculiar part
of the mechanifin which makes that diftinétion
in the colour; for that, as anatomifts have
evidently demonttiated to us, lays in the fkin;

1

au
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but I mean to take up the quettion in a liberal;
philofophical fenfe, upon what principles and
purpofcs they are defigned and formed.

There are not only thofe two oppofite co-
lours of black and white, but likewife theré¢ is
fuch a regular gradation from the ftrongeft jet
black, to the mofl clear white, At the equator
being a ftrong black ; and that black regularly
difappearing, and a white as regularly increa(-
ing, towards the poles. Why the fame fpecies
of animals fhould differ fo exceedingly in co-
lour and temperament, in different climates?
That it is the effe& of climate, is demon-
ftrable; for a native of the north going fouth,
changes, in a great degree, his natural tempe-
rament, and takes that of the country which he
~ then lives in, For inftance, an Englithman
living in the Eaft-Indies, will turn confiderably
of a darker colour, both in refpe& to his fkin
and hair; lofing the marks of the fanguing
temperament, and partaking of the tempera-
ment of the Faft, viz. the melancholic; nay,
this remarkable change of temperament is not
peculiar to the human fpecies :—take a qua-
druped, an Englith fheep for inftance, and the
fame change will take place in its tempera-
ment; the fame rigid, denfe fibre; and its

woo} will turn hairy and dark, from the {kin
contratting itfelf,

Thels
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Thefe are circumftances, when maturely con-
fidered, which ftrike with a deal of philofophi-
cal admiration. [ wonder that it has never
been attempted to be elucidated; but the
reafon is, the -true caufe being fo far hidden,
and not being acquainted with the previous
knowledge requifite for fuch a difcovery. But
I think my theory will farisfatorily account
for ity indeed, the invelbigation of irs caufes
is one of the ftrongeft arguments I could bring
in favour of my grand dottrine; as it not
only gives us akey 1o this fecret of nature, but
likewife many other abftrufe points are now
clear; and I make no doubt, it will be of the
greatelt benefit and fervice to mankind, both
in healing their difeafes, and in plealing thac
nobleft of appetites, a thirft after the know-
ledge of nature, or philofophy; for it is chac
knowledge which exalts the human abave the
brute creation.

I hope I have fatisfactorily proved that we
receive that great animalifor or animater, viz,
phlogifton, by the lungs, and by the fkin;
and that it is through their pores that this
phlogifton of the air is admitted.

" Now it is well known, that a ftrong denfe
fibre neither admits of fuch a quantity of
Juices and blood to be thrown upon the fur-

face,
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face, and likewife that that denfe fkin hinders
the paflage of phlogifton thro’ it; all thisis clear
and evident, being rationally induced, from
our knowlcdgc of the relaxarion and condenfa-
tion of bodies; for.if the fkin isrelaxed, itmuft
certainly admit of 4 greater quantity of that fub-
tle fluid, phlogifton being fecreted through it:
that the fkin has a power of excluding, and a2
power of admitting, no one can deny. [ took
a bladder, being taken from the body of a {mall
tender calf, and another taken from the body of
a bull;; in both, T placed a quantity of the
fame blood; after expofing them for fome
time to the fame atmofphere, and then ex-
amining them, I found the blood in the
fmal}, relaxed, tender fibred bladder had at-
tracted confiderable more phlogiftonfrom the air
than the blood in the denfe fibred bladder had.
To argue, a priori, one would have f{uppofed,
that the thick coats of any bladder would to-
tally exclude the blood’s power of artrafting
phlogifton from the atmofphere, as the Imme-
diate contat is thereby hindered; but, yet
fuch is the great power of our juicesin decom-
pounding the air, that the fkin or bladder
cannot hinder it; they only have it in their
power to reftrain the attraétive principle with-
in fome degree or bounds,

That
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*['hat there is this different principle of attrags
tion in the torrid or melancholic, and.frozen or
fanguine, temperaments; only mark the dif-
tinctions of each. In rhe, frozen or fanguind
temperament their veflels are juicy and full;
having a great determination of blood to the
furface, likewife of a lively blooming coloury:
and of a thin, tender, and relaxed fkin; but
the torrid or melancholic temperament has 2
ftrong and denfe fibre, being Jank; thin, and
fwarthy. But the climate, having fuch a power
in forming thedifferent temperaments is ftrong-
ly charaéterifed in one of our theep; leticfeed in
England; where there is very little phlogifton
in the air, camparatively with other ¢limates,
and.it will grow fat; its veflels relaxed and
full of fine lymphatic juices, that when killed
it thall eat very tender and juicy; fine wool
will grow upon its {kin, it being fed by a fine
lymph; in fhort, having every procefs to at-
tratt as large a quantity of phlogifton from the
air as poffible, having a great quantity of
lymph in its veffels ; (which, as I obferved be-
fore,) is the principal bafis for the attraction
of phlogifton, and having a lax fkin, to eafily
admit the entrance of phlogifton, likewife
a deal of fluids thrown upon its furface,
for the great motive of decompounding the
arr.  But take the fheep to a warmer climate
{to France for inftance) and every thing will

T be
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be reverfed. There the fun being more’ pét-
pendicular, in confequence the air is' far more
ftrongly faturized with phlogiftor, and there-
fore is far more eafily decompounded and
robbed of its phlogifton. Nature, finding
vnder her prefent power and ftate of attraction
of phlogifton- in the flreep, that fhe does it too
conﬁdcrabjy, difeafe being the confequence ;
therefore fhe fets about cotretting of it. She
contralts the general ftamina, making the
fibres more denfe, which hinders fo large a
quantity of Iymph and blood to circulate in
the veflels ; therefore there will be a lefs pro-
portion to attract phlogifton; and which like-
wife hinders the power of admitting of phlo-
gitton by the fkin, its fibres being far more
elofe and rigid, and in confequence cutting
off, in fome meafure, the contaf of the air
and juices : and, as the fame fkin every way
eovers the furface of the lungs, it is condenfed
in the fame proportion ; that it does not de-
compound fuch a quantity of air. The fkin
is fo condenfed, which before admitted of the
growth of a fine foft wool, will now only ad-
mit of a hard hairy covering; and likewife the
fheep, when killed, will eat hard and dry,
not having the leaft fat comparatively; which,
as | obférvcd, is in a grevt meafure peculiar. to
animals in cold climates, for two great rea-
fons, their veffels being lax, admit of a
fpace,
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fpacc, to lay up this fat; and likewife it is a
provifion in nature fot the winter feafon,
when there is but litile phlogifton ih cold
tlimates in the air, by having a reftrvoir
within itfelf of phlogifton and nutriment,
both of which the fat is compofed of ; the one
giving it animal heat, and the other ftamind
to its fibres.

That both the red globules, and fat or oil
of the animal body, give animal heat to the
fyftem, there is little doubt of; they both
containing fuch a deal of phlogifton; apd
that phlogifton, being capable of being de-
tompounded by the circulation: Though
there is 2 difference in the appearance of thofe
two fitiids ; in the fat; the phlogifton is more
tlofely attracted; adheting far firnter; but the
phlogifton of the ied globules we can foon
diffipate or fet loofc, by artificial heat, attrition,

~or eveh by the evaporating powei of the air;

for we obferve, when blood is recently drawn
from the animil; it foon lofes its Aorid red
appeararice 3 flying off in vapour, diftin&ly to
the fenfes ; but after being expofed fome time,
it will ateract phlogitton again.  The phlogif-
ton, which is difcharged by the blood, bcing
that which adheres moft loofely; but that
contained within the fat is far harder to de-
coropound, being defigned by nature to lie

T 2 ~there
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there firm and fnug, till the winter’s cold ap-
proaches ; whofe condenfing power, by con-
tracting the diameter of the veflels fets this re-
fervoir a-float into the circulating veflels ; and,
by their ftrong tone which the cold gives che
veflels, they decompound the fat,

The fheep, which in England had a plump,
far appearance, with fine wool to clothe it:
and, if eaten, would be tender and juicy food ;
hut after being fome time in the hot climate
will have no rich lymph, juices, or fat, nor ten-
dernefs in eating comparatively. Its blood, if
examined, will have little proportion of lymph,
being that body which has fo great an attrac-
tion for phlogifton, and which animals, in
cold climates, therefore have fuch a great pros
portion of ; in order to attraét the lictle pro-
portion of phlogifton there is in the atmof-
phere, comparatively with hot climates. But
in hot climates, their blood and juices are
formed of a thin, watery, poor, fluid, which
have but little attra@ion for phlogilton; as
there 1s fuch a great abundance in the atmof-
phere, thierefore fluids of little attraétion will,
receive enough to fupport animal life.  And,
as we obferve, there 1s fuch a diftin&ion of
phlogifton in the afmofphere, in hot and cold
climates, there is the fame diitin&ion in the’
animals’ powers, which inhabit each, in re-

ceiving
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ceiving of phlogifton. * Nature having, in her
great, wife, and all-feeing providence, adapted
the one to the other.

That this alteration of ftamina is not pecu-
liar to animals of a cold climate going into a
warm one; as the change is equally obfervable
in the animals of warm climates going into
cold ones; all that rigidity and denfity of
fibre, by being in a cold climate, partly goes
away ; which is ftrongly to be obferved of the
ferocious antmals in hot countries, where that
denfity and rigidity of fibre, and living upon
animal food, give all that fiercenefs and rage
fo remarkable in thofe animals. The tiger,
for inftance; take him from the Eaft-Indies,
where he inhabits, and bring him over to Eng-
land, and he will foon lofe all that natural
ferocity. in a great meafure, notwithftanding
his being fed on animal food: he will get far
and unweildy, his fibres and veflels becoming
relaxed and yielding, wili make him fluggith
and inactive,

It is from this caufe of temperaments that
there isfuch a material difference between the
conftitution of the northern and fouthern parts
of Europe ; the former is of a fair conplexion,
Jolly, and mufcular ; the latter is thin and {war-
thy, agreeable to the difference of climarte. In

T 3 refpect
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refpeét to their animal fpirits, there is the fame
peculiarity of climate; the onec being all vo-
latility and vivacity, and the other all gravity
and folidity. The one is remarkably irritable,
his animal fpirits being eafily called into ac-
tion : the other is far more callous, and not
eafily roufed, his animal fpirits being more in-
attive in giving their impreflions. There is
the fame diftin€lion in their food; the one
living principally upon animal food, ftrong
malt liquors, &c. and the other upon vegeta-
ble food, and thin hght wines, That the dif-
ference of climate gives all thefe peculiarities
of conftitution, no rational phxlofopher can
doubt ; but the prefeng cnqu1ry is the invefti.
gation, in what manner itis performed,

Firft, then, we will examine the caufe of
the difference of their outward appearance and
figure, The one is thin and fwartiiy ; the other
is of a fair complexion, jolly, and muicular,
That it is owing to the heat,which produces this
temperament, being thin and fwarthy, is cer-
tain, if we will maturely inveftigate it. From
the known properties of phlogifton or heat, we
might have argucd, 4 priori. Let us then can-
didly canvafs the operation of phlogifton o
hcat upon the animal {yftem. '

Phlogifton
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Phlogifton or heat, alts as a ftrong ftimulus
upon the animal fibre; indeed, we have be-
fore proved, that it is the great ftimulus or
living principle of life,  That it ats as a
ftimulus to the living fibre is proved from an
animal’s being half frozen to death, its circu-
lation juft ceafing, will, on the application of
heat, have its circulation renewed. Likewife
it is proved, that when a part has a preterna-
tural quantity of heat applied to it, it will
ftimulate it, or give it pain: that in fevets,
where there is an extraordinary temperature
of heat induced, it will greatly increafc the cir-
culation; from going into a hot 1:om will
likewife increafe the circulation: all which, I
hope, fatista&orily proves, that heat gives a-
ftrong ftimulus. Then, in thofe climates,
whete an abundant proportion of phlogifton is
faturated in the air, in confequence thofe ani-
mals, which live in it, muft comparatively be
under a ftronger influence of ftimulus than
thofe animals which live in a colder atmof-

here; which being granted, then let us con.
fider the effet which a ftimulus has upon the
fyftem. 1f you ftimulate an animal fibre, you
force it into attion, which a&ion is by draw-
ing itfelf up into a lefs compafs: that this is
the effet upon the fibre is clearly proved, by
ftimulating a mufcle, which is a number of
fibres placed together ; the confequence will

T 4 be,
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he, itwill contrad it:If into a lefs compafs,
and pull the two bones which it is joined to,
nearer together; that being the effe@ of a
ﬁimulus from heat, is cvidently feenin a burn,
where there is a -partial application of heat ;
it conftringes the animal fibres all into a hcap,
i one may be allowed the cxprefion, 1f it is
ageneral of heat, it will form a general epn-
ftritkion, either the application of external or
anternal heat ; proved by Fordyce's experiment
in the heated room, where he found his pulfe
amazingly increafed; and likewife in fevers,
where there is that general conftrition evi-
dently to be obferved upon the furface, and
likewife in the internal parts, by the rapid cir-
culation of the blood.  Therefore, phyficians
are wrong, in {uppofing the conftriction of the
{kin as tiwc primary caufe of fever; itisonly fes
condary, being the natural confequence of the
ftimulus, from the preternatural degree of heat,
generated or let loofe in the fyftem; that con-
ftrition being only owing to the preternatural
ftimulus, which atthat tijne 1s taking place in
the fyftem; for a greater quantity of phlogif-
ton being let loofe, muft induce a greater fti-
mulus, and in confequence a greater conftric-
tion. Therefore the great qbject of the phy-
fician fhould be to allay this great quantity of
'ph]ogri(‘con, from being decompounded, and ir-
yirating, and {hmul.mng, fo ftrongly che fyncy
tiops
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tions of life ; that being the great obje to be
attended to, and not the confined idea of pro-
moting a diaphorefis, which they attempted
by heating medicines, and which they argued
produced a diaphorefis in a healthy ftate: byt
what would have that effe@ then, in a fever,
would juft act'in the oppofite extreme; but
not knowing the true caufe of the difeafe, they
were led into this great miftake, In confe-
quence of that miftake, they levelled all their
artillery to produce this relaxation of the {kin;
by warm atmofpheres, by internal heating
medicines, to pufh the circuliticn o the fur-
face, as they called it; all which, inftead of
aiding nature, aided the difeafe, by generating
a greater quantity of heat, and in confequence a
greater flimulos, and quicker circulation :
which treatment has been the death of thou-
fands. Now, knowing the truz caufe of thofe
fevers, the proper treatment is eafily’ found
out; viz. cool air, cool regimen, cooling me-
cicines, and evacuations; for, 1f you can get
this preternatural fire or heat extinguifhed, a
relaxation of every fibre in the fyftem will take
place; as there is that general fympathy
throughout the fyftern, whenone part is re-
laxed, the other parts will be fo likewife ; and
this diaphorefis upon the fkin, as phyficians
call it, or relaxation, implics this; that the
preternatural ftimulus, from the preternatural

quantity
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guantity of heat, is overcome; and not thar
the difeafe is cured by that partial relaxation
of the fkin or furface, but that every part or
fibre 1s equally relaxed. ] know one great
theorift, wha fuppofes that this conftri®ion of
the furface, in fevers, is owing to the great
wifdom and fagacity of the medicatrices nature |
Nature fo.ming this conftriction for wife pur-
pofes, to afiift her to overcome the difeafe, and
to give an additional force to the circulation,
in order to overcome the fpafim which is gene-
rated by the difeafe; but the true caufe he i3
miftaken in, it being the reverfe, as the con.
ftriction and increafed circulation are the ef-

fe€t of the difeafe,

That it is owing to the conftriftion of the
animal fibre in general, and not to the partial
fkin or furface, is proved; if you wound op
fiimulate any part of nature, fo as to produce
a conftrition of its fibres, it will bring on a
fever and this conftriction of the furface : when
there is this general a&tion or conftriétion of
every fibre in the body, (feen by the quick cir~
culation and heat generatcd,) why fhould nog
the {kin partake of it? "therefore, inftead of
fearching for particular caufes why it fhould
be fo, we fhould have thought it moft wonder-
ful if it was not fo.

But
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But to return to our former fubje&, the in-
veftigation why a greater quantity of heat,
abounding in the air, fhould make the ani-
mals, thatlive in it, thin and fwurthy. We
have proved, that either artificial or internal
heat will produce it; give them*that yeilow,
fwarthy, thin look, viz. in fevers, &c. How
thin, {warthy, yellow, and meagre a man
looks, who has a fever upon him ; fo that one
may eafily diftinguith when there is the leaft
prctcmatural or febrile conftri¢tion upon his
fyftem ; his countenance will immediately be=
tray him; it loofes that plump, florid look ;
jt becomes yellow, thin, and meagre: the
countenance being an extreme good mark
g0 jngg of the health of the patient,

Thst the ftimulus, induced by heat, will
plways produce this conftri€tion of the animal
fibre; and this ftimulus, from the atmof-

here’s heat, muft more immediately a& upon
the fkin, as it is the part of the animal which
is immediately expofed to its influence, being
jn immediate contact. A perfon, not being
accuftomed to fo warm a climate, his {kin be-
ing rclaxed, will not only fecrete a larger
quantity of phlogifton into his fyftem, by the
mode of attraction, which I mentioned before,
but likewife his fkin will be preternaturally
fumulated; which will, in confequence of
that
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that preternatural ftimulus, conftritt itfelf, and
that copftriltion will be imparted to the {yf-
tem, and caufe difeafe : which animals gene-
rally find, that iphabit a cold climate, and
are afterwards expofed to a warmone: but in
time this condtriction will loofe that property
of fympathy, or iwparting to the general
fyftem; for, by habit, the evil is overcome,
as in any other difagrecable pain or fenfation
by time, loofes its effeét; therefore, under
thefc circumftances of climate, the fkin only
will be particularly conftringed ; the other
fibres, no doubt, will likewife be con-
fringed in a great meafure, from the phlo-
giton’s being attratted into the fyflem;
but not ip fo great a degree as the fkin,
which is moft immediately expofed: and
this will anf{wer the greateft apd wifeft pur-
pofes ; for, as I proved before, agregable to
my theory, the great conftriction of the fkip
will hinder the blood and juices from desom-
pounding fo great aquantity.of phulugifon; and
in confequence be received into the fyfiem;
Afor, i there was the {ame power and ability
of recciving it in the animal of the torrid cli-
mate, as there is in the animal of the frozen
climarte, its life could not exilt; it would be
burnt and parched up; there being fuch an
amazing more abundant propottion of phlogif-
ton in the one climate, than in the other. THow
' imple,
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fimple, wife, and great, Nature isin all her
purpofes ! how every thing teads to onc great
line or caufe! ~ Oh, omnipotent Creator!

Nature, in her great wifdom, that all parts
of the world might be inhabited, hath there-
fore adapted thefe peculiarities of tempera-
medls ; sthe fuil explanation of which rempe-
raments muft, I am cercain, be fatisfattory ;
the phaznomena fe direétly falling in, and co-
inciding with, - the principles of my doétrine,
which are explained upon its principles in fo
ample and full a manner.

Every peculiarity and cireumftance being di-
rectiy contradicory to the late doétrine of Dr.
Prieftley, and according with mine; one in
particular, which we fhall now mention.

In'warm climates they have by no means
that diameter of lungs that the people in cold
climaces have; feen by the make of theip
fhoulders : to bring an example which is fa-
miliar to us, fee the difference in the formation
of an Enplithman and a Frenchman in the
form of their cheft; how narrow and confined
the one is to the other; and no doubt for t.e
great purpofe of fecreting phlogiton; the
Englithman, from the coldnefs of his climate,
requiring a larger furface of lungs to decom-

pound
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pound the atmolphere; there being not fo
great a proportion in the atmofphere which he
breathes ; but the Frenchman who breathes an
atmofphere far more replete with phlogitton,
thereforej requires a lefs furface of blood to be
expofed; and, in confequence, a lefs cheft.
Which circim@tance is immediately contradic-
tory to Dr. Prieftley’s theory; for cc\;mm); if
the lungs gredt office was to difcharge ‘phlo-
gl(’con frbm the fyftem,; and not to receive it,

the Frefichmian’s lungs fhould have been larger
than the Efiglifhman’s; but it happens to be
the reverfe. Therefore the Frenchmdn who
lives in a clitnate where thete is fuch a greater
sbundance of phlogiton; and confequently
muft receive mote; hath, neverthelefs, 4 lefs
diameter of lungs to difchargc it, agreeable to
Prieftlcy : but when nature is freely canvaffed;
we fhall find no fuch cortradictions.

The next material alteration of temipera-
ment between the torrid and the frozen, which
we fhall take notice of, is the difference of their
animal {pirits; the one is all volatility, and
the other is all gravity and folidity ; the oncis
remarkably irritable, the animal fvirits being
caiily called into actior ; the other is far more
callous, and not eafily roufed; the animal
fpirits being mor. inaétive in giving their im-
preflions : which difference and peculiarities

of
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of temperament, will be eafily explained wpon
our theory, fo that we might have argued
& priori,

1 hope 1 have fatisfaltorily proved, that
phlogifton is the great {tmulus or animator,
and that the principle refidence of this phlo-
gifton is in the bloud; and that it is princi-
pally received by the lungs; therefore we fhalf
fece a dire@® concordance, that thofe animals
which have moft lungs and red blood, will be
moft animated ; which is rcally the cafe.

Therefore in warm climates, where phlo-
gilton fo greatly abounds in the air, the fyftent
muft in confequence receive a great deal of it,
and Le more animatgd ; which animation will
give that volatile fpirit, and that fprightlinefs,
confiderably more than in the cold climates,
where the blood is far thicker, and flower in
in its motions ; and where every vital a&tion is
more fluggith, and far lefs irritable; and in
confequence more determined, refolute difpo-
fitions; not fo cafity moved, but when moved,
more determined aud ftable,

Phlogifton is the great principle of fluidity
Jin all bodics, and therefore you will find the
blood confiderably thinner in animals of wa'm
climates, not abounding in that rich “farina-

ceous
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ceous Jymph, which animals in cold climates
have. There is always a certain quantity of
this lymph foluted in the ferum; what folutes
it there; is upon common chymical principles
well known ta every one; it is phlogifton;
forming itfelf into a kind of falt, with a quan-
tity of water and Iymph: that phlogifton will
diffolve the lymph, no one can doube; for if
he will introduce phlogifton to it, by artificial
means, it will diffolve or folute ity therefore,
as there is a greater quantity of phlogifton re-
ceived by animals in warm climates, in confe-
~quence their juices mult be more diffolved
which is really the cafe, the blood being con-

fiderably thinner.

Animals which go from a cold climate to a
hot "one, their lymph is not only diffolved
by the phlogifton, but is likewife foon eva-
cuated; it being diluted with a greater pro-
portion of phlogifton, and a more aétive cir-
culation in the veflels, from the greater fti-
mulus imparted, and an immenfe quantity of
water, which animals are obliged to drink in
hot climates; all which a&ing together, foon
diffolve this thick rich lymph, and evacuate it
by the different fecretions; that evacuation
being the natural confequence from its being
fo thinned, &c. therefore it foon runs through

the
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the different fecretions and evacuations, fo that
an animal cannot long fuftain its fat. '

Here you fee the reafon why animals are fo
thin in hot climates, to what they are in cold
ones; for all the reafons afligned for diffolv-
ing the lymph in hot climates, does not take
place in cold climates. There is not that fu-
perabundancy of phlogiltod in cold climates,
to diffolve their lymiph; nor that active circu-
lation to difcharge it; nor that immenfe
quantity of water drunk to dilute it; and
moreover; in cold climates there is a great

deal more of lymph received by the mouth as
nutriment.

For in cold climates, nature diftates rich
falubrious food, fat animal dier, and ftrong
malt liquors, which have a deal of the farina-
écous‘ nutriment in them; in fhort, every
thing to furnith the animals with a rich nutri-
tive aliment ; all of which have a ftrong appe-
tite to attra&t the little’ proportiofi of phlo-
gifton in the air.  'While the food in warm
climates is oppofite to this, thin, light vege-
table food, which has litcle attraction for phlo-
gifton : for if people in thofe hor climates were
to partake of the fame aliment that is eaten in
cold climates, difeafe and death would foon be
the confequence. In extreme cold climates,

U the
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the. great obje&t is to get the richeft food,
which has the ftrongeft attraction for ph]omf.«
ton; whilein the hot climates, the objett is.to
get the lighteft food, that which attralls
phlogifton the leaft. So greatis this difference
of diet in different climates, that jn'the fmall
diftance of latitude between England and
France, their nourithment differs materially ;
the one lives principally vpon thin vegetable
foups, and thin wines; and the other upon
roaft beef and porter; which difference is not
the refult of chance and neceffity, but upon
principles of nature. As we have quoted the
ditin&ion between the French and Englifh
dict, fo we will in refpe of their animal {pirits.
The one is confiderably more volatile than the
other, which confirms us in our propofition,
that in hot climates they have ftronger volatile
Apirits, than in cold climates.

You fee we have marked all the peculiarities
and differences in the animals of each climate,
and we have likewife accounted for them upon
rational principles; fo thatinlead of labour-
ing to account for them upon our theory, they
are the ftrongeft evidence in its favour; that,
from knowin:z the theary, we might, without
knowing the falls, have faid @ priori, they
would really tuke place,

In
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~ In mentioning the words hot and cold cli-
inates, T do not mean by that to fay, one is
nearer the equator than the other; they are by
no means fynonymous: for iflands which are
{furrounded by the fea, have not thofe extremi-
ties of feafons, which continents have, though
they are fituated in the fame latitude ¢ fot in-
ftance, they have cenfiderably greater heats and
colds in Ruffia, than they have in this ifland,
viz. in thofe parts whic¢h aré of the fame lati-
tude with each other. The reafon is this, that
in the height of fummier; when the air is the
warmeft; the fea being ccnfiderably colder,
will faturate itfelf with a deal of the air’s heat;
and confiderably cool it: while in winter, the
fea has the balance of the proportion of heat in
its favour; and therefore will impart it to the
air; upon the commen principle of the acti-
vity of heat, if there are five thoufand bo-
dies in & room; of different temperatures, that
if they touch one another, they will foon
‘be of the fame temperature; owing to the hieat’s
great activity and expanfibility. Theairis a
body, which will foon partake of heat and cold
agreeable to the prefence and  abfence of the
fun; becaufe it is fo immediately open to its
influence ; while the large body of the fea
¥ill require fome time; but neverthelefs, it
will fooner partake of the prefence and ab-
tence of the fun than the earta for many rca-
U 2 fons,
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fons, which could be affigned ; but entering
into a minute difcuffion upon the philofophical
principles why it thould be fo, is not the in-
tention of this volume { the fa® being really
ﬁ.

Iflands are not .only mére temperate, but
the internal parts of large continents, which
are the fartheft removed from the fea, will be
confiderably hottéft and coldeft; which is the
cafe with the internal parts both of the conti-
nent of Europe and America; therefore the
changes of temperaments will not be fo diftin&t
in animals living upon iflands as upon con-
tinents, Hcre then we fee the evident prin-
ciples of temperaments, their great natural
caufe properly elucidated ; we fce the fimple
and wife provifion of Nature; which, in all
cafes, whenever fhe is elucidated, will be
found to purfue one greatand general rule,

To bring it home more immediately to the
human conftitution, and to' our own obferva-
tion and knowledge, we (hall take an Fng-
lithman, and fend him to the Ealt-Indies.
He will go with a full degree of health, indi-
cated by a full vigorous habit, plump and fat,
with a rofy clearlook; but, upon his gettng
into that intenfe, warm climate, all his fat will
be wathed down; that blooming clear lool:

Vi 1'1
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will become fwarthy and fallow ; debility and
difeafe will take place ; which change is eafily
accounted for.

His conftitution being born a nativeé of this
climate, (viz. Britain, comparatively cold with
the climate of the Eaft) he having a relaxed
fkin, with a deal of blood thrown upon its
furface, with arofy clear look, his veffels being
full of rich lymph, the natural conftitution of
his own native climate; and likewife a great
ftore of fat, in order to combat the cold win-
ter: but upon his getting into the hot cli-
mate of the Eaft, where the air abounds with
three times the quantity of phlogifton, his
fyftem will, in confequence, generate three
times its proper quantity of phlogifton; which
will produce difeafe. Nature, therefore, to
hinder this luxurious generation, will contra&
the fkin and, in confequence, hinder fuch a
great quantity of phlogifton to pafs through
it; and likewife fuch a large quantity of blood
to be thrown upon it: which will take from
him his bloom and fairnefs; and alfo the rich
lymph, which circulated in his veffels, will
be diffolved by the fuperabundant phlagifton
and fo difcharged by the excretions; for it
is well known, that phlogifton will turn all
bodies fluid, even the moft hard and re-
fraQory.

U 3 And
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And this power of the fyflem in contra&y
ing the fkin, is not frem any occult power in.
the living principle, (which philofophers of this
day call it,) L.it merely from the flimulating
a&tion of phlogifton, which being fo abun-
dart in the apmofphere of the torrid zone,
therefore ftimulates the living fibre of the ani-
mal ; and fram that bare and pure mechanical
ftimulus, produces all the different changes and
circumftances of conftitution. Therefore we
have no occafion to run to thofe occult caufes,
which phyfiologifts atthis day feem to run fo

“much upon; this.effet being upon that pure
fimplicity of operation which we can {o cafily
and candidly inveftigate.

In the ferum of the blood, there is always

-a quantity of lymph diffolved, with a certain
quantity of a volatile falt; which volatile falt
is nothing but phlogifton faturated with a fmall
quantity of lymph or animal matter. This

, volatile falt has the power to diffolve a certain
quantity of lymph, and which faluted with a

large proportion of water,form that fluid, called

ferum; ‘therefore, upon an over proportion of

phlogifton being thrown into the fyftem, a

greater proportion of lymph will, in confe-

quence, be diffolved and difcharged. The

fame change will take plage in the fat of the

fyltem, it likewife will receive an oyer pro-

portion
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portion of phlogifton, and become in ¢on-
fequence more fluid; that part of the fat
or oil, which is the moft folid, and wvul-
garly called fat, from this over-proportion of
phlogifton, will become more fluid, and ooze
out of its cells into the general circulation,
and will be difcharged, being greatly afiifted
by the greater conftrition induced upon the
veflels by the heat of the atmolphere, caufing
a more rapid circulation; all of which opera-
ting together, will foon alter the Englifhman’s
conftitution, fo as to partake of the Eaftern
climate,

Here then we fee how the fyftem is altered,
and in what manner difeafe is generated, which
1s generally the confequence to an Englith-
man, in going to the Eaft; he being fubjeét to
aviolent fever upon his firft refidence there.
The fallownefs, which is induced upon his
fkin, is owing to the fkin's bcing fo much con-
tracted, and likewife the fluids immediately
circulating there, receiving an over-propor-
tion of phlogifton, which their expofed ftate
makes them liable ta.

Thatbrownifh colour of the fkin, vulgarly cal-
led tanned, isowing to the fkin’shaving received
a large proportion of phiogifton, which is de-
monftrable from many circumftances, People’s

U 4 being
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being tanned upon going into the country,
from large cities, where there is By no means
that proportion of phlogifton in the air; for,
in towns, as | obferved before, the phlogifton
in the air is decompounded, from fo many
canfes, of animals breathing, and fires burn-.
iy, init, that there is by no means that pro-
purtion : and the fyftem,  having adapted it~
felf to the atmofphere of the city, fo that upon
going into the country, and receiving a great-
er proportion from the air, it tans their fkins
in confequence.

In the fpring month of March, in this
ifland, when the fun begins to return to us,
before that the contfticution has adapted itlelf
to the feafon, tanning and inflammatory dif-
eafes arc the confequence, they being both
moft general at that time. Children and wao-
men, from-having a relaxed fkin, and in con-
fequence their pores being more open; there-
fore they fecrete a large proportion of phlogif-
tonh, and are foon tanned; for you may ob-
ferve, they are far fooner tanned than other
people, who are not under the fame circum-
ftances.  Phlogiftan having this effet, that
when it abounds much in the air, it will in
confequence ftimulate the furface or fkin;
which ftimulus, being the natural confequence
of phlogiftan, will, in its effet, produce a

confisi¢tion
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conftrition upon the animal’s furface; tha
natural effe@ of which conftriGion will alter
‘the colour of the {kin, changing it from that
delicate white colour to a brownith fallow
one; which change of colour is from two rea.
fons ; firft from the conftrittion, from the efe
fect of the ftimulus; and, fecondly, the juices
or fluids of the fkin receiving a larger faty-
ration of phlogifton,

It is upon this principle that people often
grow fat in the winter, andlofe it again in the
fummer ; for, in winter, there is a general re-
laxation induced upon the furface and vefiels,
to attra@ phlogifton; and there is likewile g
Jarger proportion of lymph, in confequence, tq
fteal it from the air, there being, at that fcafon,
fo fmall a proportion, comparatively to’ what
there is in fummer, Therefore, as the (hmulus,
which a large prog.omon of phlogifton naturally
gives, istaken off in winter, the vefiels in con-
fequence naturally yield and extend themfelves,
and admit of a larger proportion of fluids to
circulate in them; but when the heat of the
fummer returns again, the veffels are again
ftimulated ; and, in confcqucncc conftriéted ;
the fuperabundant fluids are difcharged ; fo
that many conftitutions that I know of alter-

) nate
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pate with the fummer and tke winter climate
or feafons.

What can be mére rationally and philofo-
phically induced, than this plain, obvious
relation of faéts and theory; each direétly
agreeing with the other; accounting for all
the changes and alterations, even to the moft
minutia ; expounding not only the peculiari-
ties of looks and appearances, but likewife
difpofitions,

It is for thefe reafons, the Germans, the
Dutch, nay, even the Englifh, are fo ph]eg-'
matic; while the French are all alion and
volatility ; why the firft are heavy, ftout, ath-
Jetic built; while the other is flim and light.
Comprehending fully my -doctrine, and the
reader will be able to explain the variety of al-
‘terations, even to the greateft minutia; both
of perfon, conftitution, and difpofition: the
great phyfical reafoms being clear and diftinct.

Here then is the great fecret of Nature's
operation unlocked; now we can clearly diftin-
guith the principles of the animal frame ; and,
if maturely weighed, will prove the greatelt
key to medical and philofophical knowledge
that has ever becen found. Nature! how
fimplc and great are thy works when known ;

but
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byt how ignorant are we in our refearches to
find them, otherwife this great and fimple
progefs of thine would have been found out
long ago!

If all the temperaments and powers in dif-
ferent fyflems of decompounding the air were
the fame, what a great inequality in the fecre-
tion of phlogifton would take place, as fome
atmofpheres contain ten times as much phlo-

ifton as others; fo that in the torrid zone they
would be burned and confumed, and in the
{ngxd zone they would be inftantly ftarved to
death; but Nature, in her great wifdom, has
provided againft thefe two extremities, by
forming different temperaments ; {o that all the
carth might be inhabited, even thofe parts
that have the extremeft cold, and thofc that
have the extremeft heats: her provifion, in
thefe extremities, lies in that fimple mechanifm
of the fyftem, in forming different tempera-
. ments; and it is not only owing to their firft
form, but likewife upon the influence the cli-
matpe has upon rearing the tender infant; that
though a child fhould be born of parents,
which inhabit the frigid zone, yer, if carried
after birthinto the torrid zone, and there reared
fo maturity, its conftitution will partake of the
natives of that zone; fo vice verfa The great
jnfluence, that the prefence or abfence of the fun

has
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has upon the living fibre, produces thefe differ--

We thould nat be furprifed at this change
being induced, in the courfe of the animal’s
life; when even the different feafons will pro-
duce a confiderable alteration ; for, in conti-
nents, where the difference of feafons are dif-
“tin&ly marked, there will be a fenfible altera-
tion of temperament; that the fame animal in
the fummer will partake of the melancholic,
and in the winter of the fanguiné, tempera-~
ment : in fome animals the change is very
material, that they fhall actually change their
form in fummer, taking on the appearance of
one animal, and in winter another; and fome
change the colour of their fkin, from a dark
colour to a light or white colour; owing to the
relaxation and condenfation of the fkin’; which,
sgreesble to my theory, is a great inftrument
in aiding or retarding the fecretion of phlo-
gifton. '

Therc are hares, and other wild animals, in
the northern parts of this ifland, which are
white, and every one knows how much darker
they are in the fouthern parts of the ifland;
nay, theére are fome apimals which will ac-.
tually change their colour, agreeable to the
feafon ; in winter of a white ¢olour, in order

ta



and General Principles of Life. jat
to attralt as grear a proportion of -phlogifton
as poffible; and in fummer, when there is
a much greater proportion of phlogilton in
the air, and in ¢onfequence that great at-
trattion of it being not required, they turn
dark, diretly alternating with the f&afons;
in the depth of winter they will have that re-
laxed kin, to receive from the air as large a
quantity of phlogifton as poffible; and in fum-
er, viden thece is an abundant preportion
of phlogifton in the atmofphere, they will then
Dave acontralted fkin; the contrattion and re-
lyxation of the fkin, and general fibres, we
have before proved, will give this change of
colour.

This do&@rine of the relaxation and con-
denfation of the {kin, will probatly be cavilled
at, by thofe who conceive in a fuperficial way,
and who purfue the common and general idea ;
which is this, that the animal fyfiem 1s relaxed
in fummer, and braced in wiater. In refpe®
fo animal powers and ftrength I agree with
them; but this relaxation and condenfation,
which I here {peak of, is in the animal fibre:
there is a material difference between the fim-
ple anima] fibre, and the great animal powers
of the fyftem, they bcing two {cparare things;
and, without my readers will 'di{tinguifh the'
two different ideas, they cannot comprehend
my arguments.

There
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There are two good lines of judgement iff
diftinguifhing the differencé of the relaxation
and ‘condenfation of temperament or fibre.
The one is by the colour and feel of the fkin;
and the other; by the colour and feel of the
hair; In the melancholic témperament, theé
colour of the fkin is dark, and is dry and hard
to the touch 5 the other is fair, and foft to the
touch ¢ the hair juft che fame ; fhe one black
and ftrong hair; the other light and. geft hair.
If all thefe different appearances are confi-
dered, the one, I fhoutd prefume, has a relaved
fibre; and the other a braced one.

But let us take the animal fyftem in it¢ mof
relaxed ftate, and obferve its appearance.
Thé moft relaxed and tender ftate (I prefume
no one will dxfputc) is in theinfant ftate, when
it firt makes its entrance into the world;
now let us confider what are its appearances
then; why the fanguine témperament, to 4
great extremity ¢ it has a plump, clear look ;
jts fkin fair and foft; and its hair light and
fuft; in fhort, every mark by which we may
diftinguifh the fanguine temperament; and,
as it gets up in years, itapproaches nearer and
nearer the melancholic temperament; ics fibres
become firmer, its fkin. and hair darker and
ftronger.

In
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In the eating of the brute animals, that dif-
tinGion is cafily known to every body; - the
Young animals eat foft, juicy, and tender, the
others hard and dry. In the male and female,
this difference of temperature is likewife eafily
difcovered, the former inclines more to the
melancholic, and the latter to the fanguine.
As children, women, &¢C. have their fkin fair
and foft, and likewife their hair fair and foft;
the charad&eriftics of the fanguine tempera-
ment ; and, as their fibres become ftronger
and firmer by age, thefe appearances leave
them. Can any one doubt then, but the fan-
guine temperament has a more relaxed fibre
than the melancholic temperament?

If thefe facts are maturely confidered, con-
vi&tion mufl in courfe follow. That young
animals will be born with all thefe ftrong
matks of the fanguine temperament, and as
age approaches, when the fibre mult, incon-
fequence, become firmer and ftronger, that
the marks of the torrid temperament will take
place.

But only attend to the lamb, how fine, foft,
and downy, its fibres and wool are; and, as
age approaches, how imperceptibly they will
grow harder and firmer. What a fine foft co-
vering of wool Nature hath ordained for the

fheep;



304  An Enquiry into Ve Firft
fheep, that are inhabitants of cold climates;
as in Great-Britain; but, if catried to the
torrid climate, they immediately partake of the
climate, their wool becoming hard and hairy,
and their fleth dry; lean; and hard,

That there is this difference of fibre in ani-
mals is very fenfible to people who have eaten
the fame animals in different climates ; for in-
fiance, beef and mutton in England; and
in France; how foft, tender, and juicy, itis in
one country to what it is in the other. It ap-
pears fovery clear that1 fhall enlarge no far-
ther upon it.

How fimple and great nature is in this pro-
vifion of the different temperaments, that the
fame {pecies of animal fhall be able to live in
the extremeft cold, and in the extremeft heat;
to balance this great difproportion of atmof-
phere, fhe hach formed thofe difftrent tempe-,
raments, where there is the fame inequality
in the power and ability in receiving it; for
fhe has formed the inrhabitants of one atmof-
phere of twice the lax fkin and fibre of the
other. In the northern, where there is fuch
a trifling degree of phlogifton, they fhall
have a very lax fkin and fibre, of eafy admit-
tance to the air; and likewife that this lax
fibre fhall admit of more fpacious veflels, al-

lowing
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lowing alarger quantity of chyle, juices, and:
blood to be expofed ; and againft the winter,
when there takes place a great deprivation of>
heat, they will lay up a ftore of fat, in.order
to fuftain the animal heat and nourifhment,
in their extreme cold : for, as I obferved be-
fore, thatthe fat or oil of the fyftem not only
nourifhes, but is a great inftyument in fups
porting the animal heat,

In warn climates the fibre will be fo brae
ced, as not to admit of any refervoir of fat
to ladge in the veflels and interftices; but, in
the relaxed fibre this provifion is admitted ofy
from the relaxation of the veffels. In thofe
countries, where the air is never comparatively
cold, they have no fuch ftore. In the torrid
zone their conftitution is marked by a denfe
fkin, to admit of a very little air, having ac-
cefs to the fluids, and in confequence lefs of
the air is decompounded; yet, neverthelefs,
fhere is fo much abundant phlogifton in the
atmofphere, that the apimals which breathe
it are apt to accumulate too much, being very
liable to difeafe. But nature, that wife and be-
nevolent agent, has carefully provided againft
it, by producing a deal of acefcent fruit, le-
monps, oranges, grapes, &c. acefcent vegeta-
ble food being their principal diet; oppofite
in quality to phlogifton, neutralizing and cor-

‘ recting
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re@ing it, and taking from it its inflammatory
and putnid quality ; the effeéts of which every
one is fo well converfant in, I need not enlarge
upon them here, .

But in the northern climates there is no fuch
ftrong acefcent food; inftead of acefcent
wines, lemons, &c. they produce fat animal
food, and ftrong malt liquors; the latter con-
tain little acefcency, but principally arich fa-
rinaceous’ lymph, to keep up their animal
heat; being food that forms a rich chyle,
ftrongly attralting phlogifton; but if they
were to diet fo in hot countries it would kill
them,

" Infhort, all animals partake of the fame
diftintion of temperament as the human; for
in hot climates there is fcarce a fat animal to
be feen 5 while inthe cold climates, {carce a
poor ane, The whale, as [ betore obicrvcd
chara&erifes the one, and the camelion the
other. Even in March, when the warm wea-
ther begins to open upon us, how our fkin
alters in denfity ; we then become tanned,
and fair people are moft {ufceptible of it.

That this lax fibre is principally the author
of collcé‘tmg‘fag and lymph is demonftrable

from
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from many circomftances, particularly after
the animal fibre has been greatly relaxed from
a fevere difeafe; a fever ‘for inftance. After
being thoroughly free from the fever, how faft
do they accumulate blood and juices aga‘in, and,
in general, prow fatter than before the difeafe.
I have often obferved people grow fat aften
taking mercury: the power of which. in re-
laxing the animal fibre, every bady knows; from
this caufe; the tone of veflels being weakened,
the accumulating blood diftends them, and in
confequence the fyftem extends,

It is from this caufe, that people, after the
vigour of life, grow fat; after the age of forty
people are moft fubject toit; for then the tone
of the veffels is weakened ; people, who accuf-
tom themfelves to a fedentary life often grow
fat; and that ina&ive life is well known to ener-
vate the fytem. And it is a juft obfervation,

®that young people, who are inclinable to fat,
are very inattive and inanimate, being lazy
and fedentary, as it proceeds from a relaxed
inanimate fibre. It is from this caufe that
the Spaniards look upon an over-proportion of
fat as a difeafe.

The quadrupedes exprefs this very demon-
ftrably ; you obferve that all the ftrong vigo-

rated ferocious kind, are, what is vulgarly
X 2 ftiled
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ftiled lean; viz. the wolf, lion, tiger, &¢.
while the domeftic animals, the horned cattle,
horfes, fheep, &c. are very fat. It is from this
relaxation that the- ox becomes fo large, ten-
der, juicy, and fat; fo much, in thefe quali-
ties, fuperior to the bull, from being caftra-
ted ; which every one knows enervates and
effeminatés ; this is feen by the ox’s lofing his
majeftic carriage, and fpirits, which the bull
poffefles, But all this is ftrikingly pictured
in the eunuch, whofe voice, beard, ftrength of
body and mind, are depraved and effeminated,
he growing lazy, fat, and bulky. Itis from this
caufg likewife that people, in the decline of
life, when the natural vigour of their ftamina
becomes to be weakened, loofe their tone, .

That phlogifton is the great author of ani-
mal life is demonftrable from a variety of
caufcs; in thofe large towns, where, from a
variety of circumftances, the air is decomw
pounded; for inftance, the city of London,
the air being fo much de[’croyed by fuch a
number of animals living in it; by fuch an
xmmcnfe number of fires, and other circum-
ﬁanccs, that deftroy or decompound the atmof-
phere, which that great town is replete with,
that its inhabitants have a lax, tender fkin,
in order that they may abforb a great deal
of the air’s phlogifton : but when they go into

the
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the country, phlogifton being there fo much
inore abundant in the atmofphere, it tans them
very much. The fame obfervation may be ap-
plicd to people; who confine themfelves in
the houfe, ina clofeimpure atmofphere, when
the neutralization of the air is much deftroyed;
they always look pale and relaxed ; for there
being a very pamal neutralization of the phlo-
gifton in the air; within the houfe, it bcmg
deftroyed by ahimals, fires, &c. and a free in-
tercourfe of the extetnal ait being excluded
therefore the people’s temperament naturally
relaxes itfelf, to receive as much of the impo-
verithed phlogifton as it cdn.

It isa common obfervation, that after a
perfon has been for fome time pent up and
confined to the impure atmofphere of a -large
town, that upon going into the country, he
will grow very fat; that the reluxed ftate ot
. his {Kin and fibres receives a far more confider-
able proportion of phlogifton than it did in the
town, from there being a greater proportion
of the faturation of phlogifton in the atmof-
phere in the country.  Convalefcent people,
in London, when their fkin is relaxed, from a
fevere illnefs, rccover faft in the country;
‘how foon they get the phlogifton renewed
again, which they loft in the fever; while, if
they had ftaid in the large town, how long they

X 3 would
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would have been in recovering. The gcncrél
relaxation, induced upon the fkin and fibres;
by the fever, makes them fecrete phlogifton
amazingly fat from the air.

That the fkin being fo very effential in {c.
creting phlogifton, is from this caufe ; that the
lungs, the great organ, which is the great inftru-
ment in fecreting phlogifton, is covered by the
fkin, which univerfally covers the whole body,
that there is a dire& fympathy between its
{tate upon the furface and upon the lungs;
that when it is conftri¢ted in one part it is the
fame in another; fo likewife, when relaxed in
one place, itis the fame in another: this fkin
is the body which preferves the air and fluids
from coming into immediate contatt; and a
little trifling altcration in its condenfation and
relaxation makes a material difference in the
fecretion of phlogilton.

The moft effential confideration to the
Lealth of the fyi'em is to breathe a pure air
where phlogifton is in a proper faturation and
proportion with fixed air and water ; for, where
phlogifton is either in too large or too fmall a
proportion, it is always picjudicial, and alfo
where any thing has difturbed that proper

faturation which Nature has {ormed.
The
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The fk'n, therefore, is of a greater confider-
ution in refpe to the health of the body thdn
phyficians are dware of, it being fo great an
inftrument in the fecretioii of phlogifton; if
it istoo mucli relaxed, too much phlogitton will
be received by the {yftem; if too much conden-
fed, too little will be received. This is wel
known to farriers; for that is the firft circums=
ftance that they attended to, to know whether
a horfe is in condition or not; if he has a fihe
and fleek coat, he then 1s pronounced in gbod
condition ; but, if it is rough and harfh, he
is pronounced out of condition : and it is one
of the firlt principles in managing a horfe,
which all grooms know, to rub a horfe well
down ; this clears his coat from all heteroge-
nous bodies; which would otherwife ftop and
confine his pores, and likewife promotes the
circulation of the blood, which has already
got its faturation of phlogifton, in order to
gnake room for more blood which has not re-
ceived its faturation, or at leaft loft it again,
in its circulation through the fyftem. If the
blood and juices ftagnate too long upon the
furface, it not only hinders freth blood, &c.
from coming to get their faturation, but like-
wife they receive an overproportion them-
felves.

X 4 One
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One very material bad confequence refult.
ing from this improper fecretion of phlogifton
is, that the blood and juices, which have re-
ceived an over-proportion of phlogiften, and
ftagnating there, will ftimulate the fkin from
this over-propottion, and fo contra& its fur-
face, and condenfe it; and by that means re-
tard that immediate intercourfe between the
animal fyftemn and the air, and produce dif-
eafe in the animal. It will not only from that
caufe, of. hindering the receiving phlogifton
from the air, produce difeafe, but likewife, from
hindering the fyltem in difcharging its phlo-
gifton ; for the ikin is not only an inftrument
in the receiving a proper faturation of phlo-
gifton, but likewife inftrumental to the fyftem,
in difcharging a proper proportion; for upon
this great balance being nicely kept up, of
receiving phlogifton from the air; and of dif-
charging it in the courfe of the circulation, de-
pends the health of the animal; for, if the
proper balance fails, in either fcale, in receiv-
ing or difcharging, difeafe is the confequence;
as a pure atmofphere, and a pure fkin, are¢
not only inftrumental in giving phlogifton to
the fyftem, but in difcharging of it, after it
has gone its circulation in the fyftem, and
done its duty there. Juft fo of our food, which
we take by the mouth; it 45 immediately ne-
ceffary that we reccive it; and, after it has
done
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done its duty in the fyftem, it is as immedi-
ately neceflary that it be difcharged ; for upon
this circulation, of receiving and difcharging,
both phlogifton and food, animal life de-
pends.

The groom, therefore, knows that the great
obje&t to the health of his horfes, is in rub.
bing their fkins well with ftrong mechanical
exertion, and keeping their coats as clean as
poffible. In the dragoons, 1 have heard ob-
fervations from the officers, that their horfes are
kept better upon their fmall allowance of food
than other horfes are; owing to each man’s mili-
tary duty, being torub and clean his horfe; and
therefore doing it fo well: there is an old

adage among(’c the grooms, ¢ that a gOOd
drefling is better thana good feed.”

It is upon thefe confiderations, that that
‘noble animal, the horfe, requires fo much care
and attention from the groom ; for though it
is an animal fo ftrong and alive, yet there is
adeal of tendernefs in its conititution; not
like many domeftic animals, dogs, &c. which
may be ufed the moft feverely with impunity,
requiring no care, but only plenty of foed,
-and which may be given them in the moft ir-
regular manner. But the horfe requires his
regular meals, and his regular dreflings; his

Coat
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coat muft be kept fleek and fine, wel} and long
rubbed at each drefling; for without this re-
gular care and dreflings are given him, even
though he has plenty of the beft food, yet he
will foon get out of condition Only attend to
the great care which they are obliged to pay to
the race horfe ; what nicety and attention it
demands.

How neceflary then does it appear to breathe
a pure air, and have the {kin in a proper con-
dition to condué the balance ; for, as | obfer-
ved before, there is a diret fympathy between
the fkin upon the general furface of the b'ddy,
and that fkin which immediately covers the
lungs; it being an extenfion of one and the
fame body.

We always obferve, that thofe people, who
breathe an impure atmofphere, have imperfeét
and tender conftitutions. It is {rom this caufe
that children born and reared in London,
have not that vigour of animation that they
have in the country; for they never come to
that maturity of ani nal life, being people of
tender relaxed confticutions, and not of that
energy of intelle@s: of a pale relaxed look,
and little in ftature; all which, as I obferved
before, is from a fmall faturation of phlogii-

ton,
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ton in the air; that living principle, upon
which animal life principally depends.

This imperfe& atmofphere not only gives
lefs phlogifton to the fyftem, but likewife jt
attracts not the difcharges of the animal, upon
which the well being of the animal grearly de-
pends; as the excretions and fecretions of
the fyftem take place far more confiderably in
pure air than inimpure air. For the receiving
of phlogifton, and giving it back again, as
animal heat, &c. is the great principle upon
which the life of the animal exifts.

It islikewife from this caufe, that the inhabi
tants of large towns have not that healthy, ani-
mated, vigorous look, as the people in villages;
but have a pale relaxed habic, the circulation’
of phlogifton through their {yftem being by
no means fo confiderable as that which the
people in the country have through their fyf-
tem, bcing more imperfe@ly animated. It is
from this reafon that people die fo much fafter
in towns than in villages. Dr. Percival, of
Manchefter, has made the calculation with a
deal of accuracy, and the difference is amaze
ing ; the particulars of which you will obferve
in page .53; the extremes of which are in Li-

- verpool, as 1in 27 ; and in Hale, only 1 in 69,

die angually,  YVhat can exprefs it more con-
fiderably
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ﬂderably than this calculation, it being fo evi-
dent and forcible

But to make this do&rine indifputable, ob-
fervé the different ftages and temperaments of
men’s lives ; obferve them upon their firft en-
trancé into the world, and then contraft them
with extteme 6ld age; their temperaments
will take on a regular gradation; you may
trace them from the moft relaxed fangiine ha-
bit, in their infant ftate; fo the moft denfe
and-tigid habit, in extreme old age; whicll
gradation is'evidently and oculatly to be ob-
ferved, going regularly from one fi¢p t6 ano-
thet: and likewife their regular gradation,
from' the greateft imbecility to the greateft ani~
mation and vigour; all which; will equally
ftand as a bulwark to my doétrine.

The reafons affigned for thofe different dges,
by different philofophers, having not the bare
thadow of truth, therefore I fhall not think
them worthy of being quoted and réfuted here.
But my do&rine will accurately account for
each regular procefs of age, animation, &c. it
not only juftifying itfelf, butI alfo bring thefe
changes of age, &c. as a corroborating proof
of my general dofrine. 'What happinefs is it
~when we can inveftigate Nature with ‘that im-
plicity which we always find her clothed in!

Children,
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Children, when firt born, have a tender
lax {kin, aplumplook; in fhort, have every
mark of the fanguine temperament; viz. lax
tender veflels, full of lymph; but, as they
get older, their fibres become more firm, their
fkin and hair fenfibly darker. That my rea-
der may have a ftriking piture of this fan
guine temperament, which I define by a laz
fibre, full of lympt only obferve the differ-
ence between eating a young animal and an
old one; how tender and Juicy the former js,
and how dry and hard the latter ; therefore, I
hope, there can be no doubt of my affertion,
of the young animal’s partaking of the fan-
guine temperament, and the old one of the
melancholic temperament. — When a child is
firlt born, how ftrikingly he has all thefe marks
of the frozen temperament, in the appearance of
his fkin ; viz. that pale, delicate, white colour,
and that general relaxation of every fibre: as
he grows up to maturity, his ftamina and fibre
become more denfe, taking place impcrccp.
tibly; his fkin becomes denfer, and changes
in colour, growing darker; likewife his hair
becomes darker and darker, and ftronger and
ftronger, every day verging more to the torrid
temperament; fo that, towards the period of
old age, it poffefles the ftrongeft marks of the
forrid or melancholic temperament; the fro.
zen
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zen tc'mpcramcrit imperceptibly loofing itfelf,
becoming the melancholic.

Agreeable to my theory, the young animal
mult rece ve confiderable more of that living
principle, viz. phlogifton; which is really the
cafe, demontftrably proved from many cir-
cumftances. When the human animal firft
receives its life, he gro 7§ fafter chan at any
other period, his moft rapiq increafe is in the
womb, from the moft minure and delicate
embryo, to the Julty ftate (comparatively) in
which he is born; and he goes on, jncreafing
in proportion, till he gets to maturity, The
firft nine months he increafes, as I before ob-
ferved ; the next twelve months he trebles his
growth ; and the next twelve months he only
doubles his growth; fo on, in that regular
gradation, till he gets to maturity : then like-
wile he decreafes in a regular gradation,

In thefe gradations of bulk, will be found
accurately to follow the gradations of tempe-
rament; at firft, in the infant ftate, very lax
and juicy; till, at the extreme age of life, 3
bard, rigid fibre, with a firm denfe fkin; fo
extremely rigid, astoturn the hair grey, from
having no lymph thrown upon it, from there
being very little within the fyftem, and the
denfity of the fibre hindering any being thrown

upon,
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upon the furface, and paffing through the
“pores of the fkin; which colour is always the
confequence of hair’s being hindered of its
proper nourifhment, firft turning dark and
then grey. This is the cafe when horfes re-
ceive wounds upon their fkin: it often turns
grcy, from an inflammation being induced up-~
on the wound; and in confequence the re-
generated fkin grows more hard and denfe.
In confequence of that denfation, it will
hinder the fine lymph or nutriment pafling the
fkin, for the nourifhment of the hair. The
hair is a ftrong indication of the tempera-
ment; how red and white it is in the frozen
temperament ; and how jet black it is in the
tornd temperament.  Obferve the Indian,
what ftrong, jet, black hair, he has; his con-
ftitution being of that denfe, rigid fibre. 1Itis
from this reafon that there is fuch alteration of
temperament from age; children differing fo
much in temperament from old people;
the hair likewife alters in the fame ratios
firft being light, and then turning darker and
darker; at laft, it reccives fohttle nutriment,
that it turns grey.

Now, asI have before proved, that the in-.
fant receives comparatively moft phlogifton in
its earlieft age, which is demonftrable from
its growmg fo much quicker at that time;

and
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and what provcs it beyond a difpute, is its
havmg an increafed degree of animal heat to
what it will have in its adult ftate. Nothing
can be more demonftrable than this increafed
degree of animal heat; it is proof evident,
and indifputable; for we know nothing can
give this animal heat but phlogifton; and its
growing fo quickly is likewife the moft ftrenu-
ous circumftance’; for it certainly is phlogifton
which is the author of it, as life and growth
depend upon one another; and they both de-
pend upon-phlogifton or animal heat, as that
is the grand charaterittic by which animal life
is difiipguifhed; and cven when animal life
is apparently taken, by fuffocation, &c. arti-
ficial heat will reftore 1t again; as that is the
prefent method adopted in reftoring” people,
who-are apparently drowned,

Children have a far greater degree of animas
tior thfan adults; a child is like a lamb, ale
ways at'play, running up and down, full of
fports and fpirits: while, at the period of old
age, they are fcarce to be called animated;
both their bodily funttions and intelleéts hav-
ing quite left them, they cannot move, their
flethy fibres are fo rigid, as almoft to become
bone; nay, in fome inftances it is the cafe,
where the mufcles have been much exercifed,
they hiave taken on bony appearances, of the

{fame
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faine form and texture as the bones of any other
part of the body. Their animal heat is quite
depraved, being almoft exhaufted, requiring
rich animal food, rich liquors, and the warm-
eft clothing; ncverthelefs, they can fearce
keep the fpark of life alive, it being almoft ex-
tinguithed ; being the next door to a vegetated
ftate, their animation having quite left them,
But how different a fyftem have children;
living upon a diet of the molt abftemious and
cooling kind, totally vegetable; no rnch li-
quors o feed their animal heat, fuch as ma?t,
wine, cr fpirituous liquors ; neverthelefs, they
will have the higheft degree of ammanon,,
fhewing itfelf, by their bodies extending in
that rapid manner, their great volatile and
animal fpirits; with a conftant a&ion, in run-
ning, and playlnﬂ up and down, fimilar to the
Jamb ; but what is moft fingtilar of all, will
have a temperature of heat beyond the adult.
Then cofitratt this high ftate of animation
along with this poor vegetable diet, with that
ftate of old age where not a fun&ion has a
fiftieth part of the encrgy that the funcions
of young animals have, though the old ani-
mals’ diet i$ of the ftrongeft and riche®t food :
only weiglt all thele circumftances together;
how htavy they throw the balance in my fa-
vour; cach circumftance is almoft fufficient
of itfelf. That itis owing to the relaxation

Y and
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and condenfation of the fibres of the fyftem,
which not only form the different tempera-
ments, but likewife the different ages, is a
fimple, juft, and clear doétrine, exprefling that
fimplicity which Nature condués in all her
operations.

We obferve an accurate and regular grada-
tion, . as age approaches, of that condenfed
fibre; 'nay, we can go farther, we can, by ar-
tificial means, condenfe the animal fibre, and
bring on its natural confequences, change
of tempetament and animation ; nay, to go fo
far as even to ftop its growth: thisis well
“known to thofe people who are fond of mef-
fets. If the dog has not attained its full ma-
turity, (by bathing him in aftringent liquors,
of various compoﬁtxons, which they have,)
they will ftop his growth and hinder him
from getting to maturity : if .he Has paft his
grandclimax, the bathing of him will bring
on the fymptoms of old age. The liquor,
which they make vfe of to bathe him i in, being
of an aftringent quality, and by that means
conftringing the dog’s animal fibre. Itisfrom
the fame principle likewifc that young people,
lying in bed a long time, fiom a fever, or
other caufes, will grow comparatively, falter
than if they had not been expofed to the warin
influence of the bed, which we all know re-
faxes



and General Principles of Life. 323

laxes the animal fibre ; therefore the body, at
that time grows in greater proportion. In ex-
treme old age, the animal fibre gets {fo much
contralted as to exclude the blood and julces
from receiving the phlogifton of the air, that
at laft, if no particular difeafe intervenes, the
vital fun&tions will ceafe, and death wil] take
place, from a want of that great principle,
phlogifton, the intelleCtual and corporeal
fun@ions will fairly and gradually be extin-
guithed.

Here then is the great caufe of death, from
age elucidated; the fibres growing fo rigid
as at laft to cut off the communication be-
tween the atmofpliere, the blood, &c. of the
animal.

We have elucidated both the caufe of life
ahd death; we have begun with the in-
fant, and accounted for its growing to matu-
rity ; for the particular gradation in which it
grows; for its coming to maturity ; and, after
it has got to maturity, to its decline in old
age ; and at laft we bave given a philofophical
and incontrovertible reafon why death ap.
proaches, accounting for the general decline
and imbecility of age: all which reafons, T
flatter myfelf, muft. forcibly ftrike my reader
with their propriety, as ohe argument fo im-

Y 2 perceptibly
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perceptibly follows another, that not in one
circumftance we have been foiled. As this
evidently points out why death approaches, it
certainly will be an excellent land-mark, if
properly canvafled, ‘to the phyfician, to pro-
long that which he is ‘the guardian of ; viz
life.

I took an old animal and a young one, of
the fame fize and fpecies; and having inclofed
them in a determined quantity of atmofpheri-
cal air, I found the young animal deftroyed, in
a given time, very confiderably more air than
ahe old onc.

Now we have a doftrine which cxplains all
the principles of animal life and death; nay,
vegetable life will be found to be conduéted
upon the fame principles; but more of this in
another place, when I fhall writ exprefsly up-
on the vegetable kingdom.

This teis at which all phyfiologifts have been
aiming at. But I am forry to fay .they have
fhot their arrows very far from the right mark,
not the leaft idea of the truth being ever, that
I heard of, hinted or fupgefted. Upon this
great and fimple principle does Nature con-
dut her great and wife operations. It sy
without doubt, this power or principle in the

fyftem,
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fyftem, of being capable of decompounding
the air, and receiving its phlogifton, that cha-
raterifes the age of the animal, and at laft is
the author of death.  You may diftin&tly ob-
ferve, in old people, how their fkin is fhrunk
and condenfed, being, as it were (to make
ufe of a vulgar phrafe) withered.

In the fummer feafon thefe old people are
confiderably beft in health, when there is a
great proportion of phlegifton in the air; there-
fore they receive more; always finding benefit
‘in removing to a warm climate, from the fame
caufe, and likewife in drinking warm liquids,
which old people fhould always do; they hav-
ing a ftrong effeft> in relaxing the fkin, and
gwmn- ita greater property or power in re-
ceiving phlogifton ; and likewife warm cloth-
ing and warm hathing.

It is from this caufy, that young animals,
or the young part of the human fpecies, are
moft fubje&t to inflammatory diforders, from
their having a confliderable ftronger or greater
circulation of phlogifton; what I imply, by a
ftronger or greater circulation of phlogitton,
is their recciving a greater abundance from the
air, and returning it back again to the air,
Old people feldom have inflammatory com-
plaints ; and thofe few they have never run to

that
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that cx'trcmity which the fame difeafes in
young animals do; the latter being fubjet
to high 1nﬂammatory diforders, both general

and local, raging to great extremities, which
the old animals are ftrapgers to,

It is a common idea among the faculty,
that the denfe fibre is moft feverely held in
inflammatory complaints, and thatit is owing
to-this rigid fibre that inflammations run fo
‘high; but if they will maturely weigh this
do&trine of temperament, they will find the
reafon that inflammations run fo high in young
animals, is principally owing to their fyftem’s
containing a deal of phlogittic blood, juices,
&ec. their fibres, in reality, being more re-
laxed and lefs nmd being the fangumc tem-

erament ; whxch temperament has a relaxed
gbte and'a copious fecretion of phloglf’con,
with a large proportion of lymph in their
yielding veffels, with a full circulation, and
bloom upon their countenance apd furface,
‘No doubt their tone of fibre may be taken to
account likewife, but that is more an animated
and vigorated fibre than a rigid, denfe one,
there being a material difference; the one ha-
'ving a far greater fenfibility and animation
than the other.  But more of this elfewhere,
' whenl fhall fpeak more fully of the principles
pfthc fyftem.

Yoy
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You have not only the different tempera-
ments clucidated by this do&rine, but you
have likewife the variety of ages, the peculi-
arity of circumftances attending upon thofe
different ages, and likewife the grear caufe of
death from age. Why in the young animal it
fhould grow and thrive fo rapidly, having all
that life, vivacity, and fpirits; and likewife
when having paffed the grand climax, the grear
animator, phlogifton, will be imperceptibly
debarred from entering the fyftem; and at
laft death will take place. As we have found
out the great caufe of death, we certainly can
be better able to prolong that awful deftiny;
and, if maturely cancelled, muft be of great
fervice to phyficians,

The infant, who at firft receives fuch a
large proportion of phlogifton, not only fo
much asis neceffary for its life, but an over-
proportion, which makes it grow fo rapid, and
which in its infant ftate it does ; but, as it gets
older, it grows lefs and lefs; and in confe-
quence of its growing lefs and lefs, (as we
have proved that phlogifton is the great
author of its life and growth) it muft re-:
ceive lefs of phlogifton comparatively, The
reafon why it receives lefs of phlogifton com-
paratively is, its fibres, by being ftimulated
and put in aion, and by the natural confe-

Y 4 quence
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guence of that aflion (which I fhall elfewhere
explain) become more braced and condenfed ;
the confequence of which bracing and con-
denfation will be, they will receive lefs of
phlogifton. So Nature imperceptibly goes
on, being more braced or conftringed, and in
confequence ruceiving lefs of phlogifton, tillit.
arrives at that,period, the grand medivm be-
tween relaxation and condenfatien, being the
full maturity of the fyftem; fo that, upon either
fide,is a dcclenﬁon of life and vigour, they juft
balnncmg each other, Here then the animal
is at its full matusity, and would for ever
ftand, but by the natural confcqucnc\, of the
circulation and aCtion of the animal fibre, it
becomes more denfe and rigid ; (the phyfical
reafon why it does fo, I fhall elfewhere explain,
when Tenter into the minutiz of animal life ;)
and in confequence of the animal fibre be-
coming more ngxd, it excludes the fecretion
of this great animator, phlogifton ; the refulg
of that will be, the animal will loofe that vi-
gour and energy of life: it doing that very
flowly at firft, but afterwards, as it gets to
the dxtremity, fafter and fafter; till at the
period of extreme old age, it receives fo little
as is unable to condud the funétions of life ;
and they, in confequencc, ceafe, and death
tal.es place:  So that Providence, in her great
widom, hath ordained a conftant fuccefiion of
bodies,
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bodies, that life and death fhall be taking
place alternately ; not that the fame body fhal}
laft for a great number of years, but in the
natural confequence of things its life will
ceafe, giving birth to the life of other bodies;
fo that there will be a conftant circulation of
matter, from onc body to another; for upon
that circulation the life of matter conlifts.

1t is 2 univerfal obfervation, that the hu-
man fpecies, in cold climates are of longer
life than thofe in the warm climates; or that
the torrid temperament is of fhorter life than.
the frozen or frigid ; as this feems to be a ge~
peral rule in nature, let us endeavour to eluci-
date why itisfo, Itis not confined to the
human fpecies, but all animals in the frigid
temperament, enjoy greater longevity. In
the Eaft-Indies, the natives come to maturity
at five angd twenty, and die of dirett old age
at forty s then contraft their lives with ours in
this ifland, and we fhall be fenfible whag
gre‘at difference there is; what a number of
years we furvive longer than they do !

This is a material piece of knowledge, and
let us fee if we cannot inveftigate it, why the
frozen temperament fhould enjoy longevity fo
much above the torrid temperament. We
have clucidated all the variety of circumftances

' belonging
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belonging to thefe temperaments by our ge-
neral dotrine, and Jet us fee if we cannot
likewife expound this,

We have proved, that the torrid tempera-
ment is of 2 more fixed, rigid fibre, than the
frigid temperament ; andthat the fecretion of
‘phlogifton greatly depends upon the relaxa-
tion and condenfation of the fibre; likewife
from the infant ftate to old age, there is a re-
gular fucceflion of the condenfation of the
fibre: therefore, in the torrid temperament,
the infant being fo much more condenfed than
the frigid or frozen, muft in confequence get
fooner to the grand climax of condenfation,
which I have proved is the ftate of maturitys
add to this, not being fo phlegmatic as the
frozen temperament, but being under a greater
degree of animation, owing to'their poffefling
and fecreting more phlogiflon; and the
greater degree of irritation they are under from
the heat of the fun; all of which muft ftimu-
late the animal fibre the more, and in confe-

uence wear it out; making it become more
denfe and rigid. The phylical reafon why it
has thateffet I fhall referve till 1 come to
the explanation of the more munitiz of the
animal organs, That a ftrong ation and fti-
mulus have this effet upon the animal fibre
is indifputable; proved by the effeét that hard
’ laboug
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1zbour and exercife have upon a horfe, tho’ he
be taken the utmoft care of, in refpe to food,
&c, yet how foon he will be worked out, as
they vulgarly call it. So in our fpecies, thofe
that have undergone great fatigues and exer-
cife have the marks of old age fooner to take
place, than thofe who have pafled their lives in
greater eafe. There is no doubt, a neceffary
degree of exercife is requifite forlife; I do not
mean that,- but an over exertion and fatigue of
the fyftem ; forindeed we are too apt to err
in the luxurious, eafy fide of the queftion;
therefore it is more demonftrable in that noble
animal, the horfe, which is too often too fe-
verely ufed and exercifed ; for it is fo majeftic
and ufeful an animal, that it deferves the
greateft attention from us, which, I am afraid,
it too feldom receives. And therefore a hea-
then philofopher, who ufed to believe in tran-
fubftantiation, prayed moft fervently, that he

might not be turaed into the body of a hack
horfe.

We have taken a full and extenfive arrange-
ment of the different temperaments, from the
different fityations of climate ; alfo the differ-
ent temperaments from age; and alfo the dif-
ferent temperaments from fexes ; fully explain-
jng the peculiarities of each, that we find no
ph_z;nomcria but what have an eafy explanation

vpon
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upon our dollrine, there not beinga fingle cir-
cumftance which forms a barto our purfuits;
but they all immediately fall in and agree; not
hunting for complex fuppofitions, and being
under o necefiity far every little phenomenato
make a new theory; and obliged, ac laft, to let
many remain in obfcurity. But the great va-
riery of phenamenz all immediately coigcide
with our general doftrine; nay, arein reality,
firong fupports to it, Itis afyftem tco of
that eafy and clegant fimplicity, no forced gi-
gantic ftru&tures, at the dire@& oppofition of
common fenfe ; no, all go hapd in hand, each
ftone imperceptibly rifes upon its ncighbour,,
till we have formed an immenfe ftru€ture, with
all that majefty and elegant fimplicity of archi-
teture : where the {pe@ator may comprehend,
atone view, the whole edifice; there being no
freth foundations, and variety of buildings,
but all may be feen at once, towering with
all that fuaplicity of truc and genuine tafte,
fo as to ftrike the beholder with admiration
and wondecr, | ‘

"1 hope the eftablithers of Prieftley’s doétrine
will not deny but that animal life is equally
conducted, being in all the fame, and upon the
fame principles, and that the gills of the fith are
the {ame 25 the“lungs of other animals; that

they
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they are fo, is demosttrable; for, if either be
ftopped, the fame ph®nomenon of fuffocation
immediately takes place, death is the confe-
quence; indeced I never heard it difputed.

Then, as we have indifputably proved that
the effet¢ phlogifton, which they fpeak of, s
not difcharged as afual phlogifton by the
lungs, {for 1 do affirm tha _the other part of the
fyftem difcharges fifr* times more of altual
phlogifton than thelungs do,) let us farther
enquire if it is difcharged in a fixed fate.

Water, we have proved, has an amazing
fkrong appetite for fixed phlogifton as well as
actual ; and though we have been foiled in
detelling its prefcnce in the expired air, we
certainly fhall not in water, as the analyfis of
phlogifton, in water, is the moft eafy and ob-
vious thing in chemiftry.

In examining water, that fillh had bredthed
and lived in for a long time, inftead of finding
it to pofiefs more phlogiftun than it did he-~
fore the fith were put into it, wonderful to rew
late, it had Joft a confiderable quantity, juft
the fame as if it had been diffipated by the Frey
by boiling; for there was the fame depofition
of calcareous and vegetable matter, in both the
boiled water and that which the fith had lived
in; for the phlogifton, which neutralized and

foluted
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foluted this vegetable and - calcarcous mattéf
had been taken from them: in the one cafe by
the firc, and the other by the fith; nay, to
bring it beyond difpute, that the water, in
both cafes, hadloft, and not gained phlogif-
ton, they both froze fooner than the fame wa-
ter which had undergone neither of thefe pro-
cefles. If philofophers are net contented with
thefe plain, obvious r-ts, that phlogifton is
received by the lungs, (their great office being
to receive, and not difcharge phlogifton,) no
reafoning can fatisfy them,

But, moreover, let us confider this theory
in a general way, that the lungs are the great
ventilators to the fyftem, in difcharging phlo-
gxﬁon, and that the blood, which imparts
it, becomes in confequence more red, from
lofing its phlogifton.

. Dr. Leflie, a late ingenious writer, hath ef-
tablithed this opinion, that the lungs are the
great ventilators, in order to difcharge phlo-
gifton; and, in the fame publication, he en-
deavours to prove, that the phlogifton of the
fyftem, which forms the animal heat, is fet
loofe in the courfe of the circulation, by me-
chanical frition. Only to reflect upon the di-
re& oppofition, nay contradi&tion, ‘of fuch doc-
trine ; for the eftablifhers of it affert, that the

blood
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blood turns red in the lungs from lofing its
phlogl(’com and, in the gcneral circulation
black, from. the fame caufe, likewife lofing its
phlogifton 5 how are weto reconcile fuch con-
tradictions! In the'lungs, where phlogifton
is fuppofcd to be dlfchargcd the blood turns
amazingly red, butin the circulation, where:ic:
is evident to the fenfes (beyond philofophical
conjeéture) that phlogifton is difcharged, fup-
porting a degree of heat equal to ninety-fix of
Farenheit’s fcale, univerfally over the-whole
fyftem, -the blood turns amazingly black, and
never recovers its red colour till it has paf-
fed the lungs again, If philofophers had onlyat-
tended to this fingle circumftance; they would
have renounced their opinion; fuch contra-
di€tions are incompatible, that the fame caufe
thould produce fuch oppofite eflets. Buc if
they will only attend to the principles of my
doétrine, theywill find every circumftance and
fact in nature diretly confonant to my theory;
there being no phznomena which does not
immediately coincide; .in reality, they .arc
ftrong faéts in my favour.

It will be found, and evidently proved, that
our food, after being purified, cleanfed, and
ftrained through a variety of circulations, has
a power, when expofed ro the common atmof-
phere, of decompounding it, and attra&ing

its
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its phlogifton, and by that means forming the
‘red globules, &c. of the blood ; which union
adhering fo flenderly, is broke or difunited by
the mechanical friction and heat which they
are expoftd to in the general circulation, and
produces all the phxnomens of life; animal
heat, &c. &c.

This great proportion of phlogifton, which
the blood reccives in the lungs, gives it
that lively red colour; but lofing it in the
circulation, gives it that dark, black colour;
therefore Nature returns it immediately again
to the lungs, to get its abundant faturation;
otherwife it would not do to fupport the ani--
mal funéions of life.

~ Allthe particulars concerning how it is re-
ceived, difcharged, attraéted, neutralifed, de-~
compounded, let loofe, &c. and likewife in
what manner thefe phlogiftic proceffes fup-
port " life, by giving fenfation, accretion, ex-
cretion, and all the fecondary varieties, mi-
nutely attending to each particular funétion;
I mean to treat of elfewhere. And upon open-
ing the great arcana of life, my readers wil
be @ftruck with that heavenly fimplicity and
uniformity which Nature will appear in,

But
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But what thoroughly elucidates my doc-
trine, are the experiments upon fith, As
animal life is conduted the fame jn fith as in
other animals, upon the direé fame principles,
only living in" a different element, but no
doubt the fame great caufe, being the author
of life in the one as well as the other. Ag
my doérine proves that phlogifton is the
great mover and author of life, and that wa-
ter and air are the two great menftruums
which convey it to animals; and, as water is
a body which is far more eafily analifed, I
thought it a proper fubje& for my experi-
ments.

Then, as water is an element which dif-
penfes life to fuch a number of animals, I pre-
fume to upwards of one half of the agimals
upon this globe and as its animals are per-
fe&tly animated, with all thofe ftrong animal
powers, it well deferves an enquiry, how it
difpenfes that life.  As my do@rine clearly
and fufficiently proves, that air difpenfes- its
power and influence upon life; by giving it
phlogiiton, the great feeder of all life. No
doubt (I argued 4 priori,) that water difpen-
fed its influence upon the fame principley
as there can only be one general caufe in Na~
ture which produces life; whether it is con-
duted through the medium of air, water, of

o Z earth;
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catth; ‘nevertheles, life is univerfally the

fame, and it is the fame great agent which
CondU&s ite

Water is a body.in its fluid ftate, being the
ftate which fith live in it; which poffefies a
deal of latent phlogifton; proved by Dr.
Black’s ingenious experiments; but what 1
call neutralized phlogifton. To prove which
he accurately demonftrates, that in diffolving
ice, there is animmenfe quantity of phlogif-
‘ton enters the ice, before it becomes water, in
its fluid ftate; and that immenfe quantity of
phlogifton does not fhew itfelf to the thermo-
meter and fenfes; that is, not being in the
water in its ative ftate, but lying latent or
neutralized in the water; but that, by being
fet loofe from its neutralifed ftate, it will fhew
itfelf to the thermometer and fenfes; beconi-
ing again what I call acual phlogifton or fires
then, as Dr. Black has clearly and evidently
afcertained this fa@®, that water contains a
deal of neutralifed phlogifton, let us examine
what influence fith have over it.

Fire has a great power in decorﬁpounding
neutralifed phlogifton, which -we have, in this
Book, clearly proved, even capable of breaking

its union or neutralization with metals; there-
fose,
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fore, no wonder it fhould have the fame influ-
ence over water.

1 took water; and boiled it; in order to diffi-
pate its neugralized phlogifton. In boiling, 1
obferved it depofited the calcareous and ve-
getable matter, which neutralized it; being
depofited at the bottom of the veflel; it is
from this caufe that makes the infide of tea-
kettles fuch a covering. Then, as fire aés
upon water, by diflipating or {fetting loofe its
phlogifton, and by that means the bodies thac
neutralife it being depofited at the bottom.

Into water; which had been boiled, (and in
confequence a great part of its latent phlo-
gifton diffipated) I put fome fifh; immedi-
ately tipon their being put into it, they had
all the {fymptoms of fuffocation ; their gills
went as quick as pofiible, opening their mouths,
and leaping in the water, with all that appear-
ance of convulfiofisy their blood and juices
becoming pale; loofing that fed colour which
phlogifton gives them. That this effeét was
owing to the water’s having parted with its
phlogifton, isdemonftrable; for if you will
faturize the water again with "phlogifton, no
fuch phenomena take place.

Z 2 Another
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Another experiment : [ put fith into pump-
water, (that being the water which I tried all
my experiments with, it being moft conve-
nient,) having let them live a long time in
it; upon examining the water, I found there
was the fame depofition at the bottom of the
veflel, in which it ftood, as if it had been
boiled, and no doubt from the fame caufe;
the matter, which was depofited, having in
one cafe loft its phlogifton, which neutralifed
and foluted it in the water, by the fire diffi-
pating it; and in the other cafe, the juices of
the fith having a fharper attraétion for the
water’s phlogifton than the bodies which were
foluted with it, therefore decompounded them
by their fuperior attraétion for phlogifton.

To put it beyond difpute, I put bodies in-
to the water, which had a fuperior attraétion
for its phlogifton than the fith had, and accu-
rately attended to the phznomena. I took lime,
which is a body that has a ftronger attration
for phlogifton than the blood and juices of
the fith have; upon putting it into the water,
the phlogifton of the water neutralized or fo-
luted a certain proportion, till its point of fa~
turation. After that, I put living fifh into the
water; immediately they exprefled all that
fenfe of fuffocation, and were foon killed;

that
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that it was owing to the fifhes being fuffo-
cated, I fatisfied myfelf.

Firft, the effe& being fo quick and ftrong.

Secondly, If I put them into common wa-
ter before they were far gone, they lived the
fame as animals which breathe air, being put
into water; by bringing them to the air again
they will recover, if they are not far gone.

Thirdly, That it only acted upon the lungs;
for there was a difcharge of blood from them;
and, upon examination, they were collapfed and

white, the fame as animals which breathe air,
and had been fuffocated,

Fourthly, That it could not be from any
poifonous quality in the lime, being imbibed
into the ftomach of the fith; I fatisfied my-
felf, by pouring a large quantity of the lime-
water into the ftomach of the fith, without
producing any {enfible bad effe& in the leaft,

This phznomena is not peculiar to lime,
as any body, produces the fame effeét, that
feizes upon the phlogitton of the water, and
has a fuperior and ftronger attraction for it
_than the blood and juices of the fith, viz. the
vegetable acids, &c. &c. And not, as 1 ob-

Z 3 ferved
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ferved before, in refpe@t to the lime water,
from apy poifonous quality, by being thrown
into the fift’s ftomach, for I poured a large
quantity into the ftomach with impunity.
Therefore there is not the leaft doubt but that
the.r whole and fole aftion is in fuffocating the
filh ; that is, ftealing the water’s phlogiﬂon,
which the fifh imbibes, to fupport its prin-
cnplc of life.

And it is demonftrable, that thefe bodies

a&t by feifing upon the water’s phloglﬁon.
and by that means kill the ﬁﬂ1 :

We know very well, that vinegar is a body
which folutes itfelf immediately with water,
moft minutely incorporating. with it; therea
fore, mixing the water and vinegdr togcthcr,
we have a right to expedt, that if it was
any poifonous quality in the vinegar, that
it would kill the fith the fame as if 3t was
mixed a long time together; na}? fooner, for,
the nicer the folution with the water, it would
aftually blunt and neutralize the attivity of
the acid, which it really does, proved by
tafting of it, turping quite infipid; but wheén
it becomes infipid, or neutralifed with the
phlogifton of the water, it only then becomes
fo very noxipus to the filli,

1 took
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I took a fith, and put it into this mixture of
vinegar and water, immediately as the mixture
was made, keeping it in for a certain time;
after the acidity of the liquor was gone, being
neutralized with the phlogifton of the water, 1
put in another fith for the famie length of
time; the refult was, the latter was killed, and
the former fcarce exprefled the leaft injury:
can there be a ftronger and more convincing
proof ¢ 1 muft own it anfwered to my moft
fanguine expetation,

Vinegar immediately folutes itfelf with wa-
ter, but it requires fome time before it can
decompound the union between the water and
its phlogifton; as is the cafe in moft decom-
pofitions, conducted by fimilar procefles. If
the acid a&ted by any poifonous effect in itfelf,
cither from feizing upon the lungs, or entering
the ftomach, (for I made them drink it with
impunity) certainly it would have had con-
fiderably the ftrongett effect before it was neu-
tralized, and had loft its afivity; for the
ftrongeft mineral acids entirely grow innocent
when neutralized ; but here they only become
fo ative from their neutralization,

The impregnation of the vinegar is the leaft
in the world, juft fuflicient to neutralize the
water's phlogifton,

Z 4 I poured
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1 pouer both the mixtures into the ftpe
mach, viz. that immediately mixed, and that
wh:ch ftood fome little time; but they had na
pernicious effe upon the lives of the fifh:
can there be more rational and fimple facts,
direltly corroborat;mg oyr general princi-
ples?

If the breathing of the water, which filhes
evidently do, acted, agreeably to Dr. Pricttley,
in taking phlogifton from the blood of the fifh ;
certainly then, by adding a fmall tincture of
the vegetable acid, that, inftead of fuffocatmg
thc ﬁih, would a&ually aflift the water in re-
ceiving phlogifton ; as one of the moft obvious
and dire& laws of attraltion exifts between
phlogxﬂon and acids; but upon trial we
found it prqduced fuffocatlop 3 which no doubt
it pcrformed by neutralizing and fcxﬁng upon
the water’s phlogiften, and keeping it fo ftrong-
Iy foluted, that the fifh could not decompound
it; therefore it was debarred of its great ani-
mating principle phlogifton, and death took
place.

It is from this reafon that the water which has
fith living 1n it, requires the conftant applica-
tion of frefh air, otherwife the fith will die;
and it 13 amazing how faft the water fteals the,

air's
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air's phlogifton, and decompounds it, the fame
a8 animal refpiration.

To fatisfy myfelf, thatthe immediate effe&t
which the lime and acids, &c. had upon the
lives of fith, was by fuffocating them, I took
oil, which is a body that all philofophers
know hinders the tranfmiffion of phlogifton;
and, htving applied it to the gills of the fifh,
and immerfing them immediately into water,
all the fymptoms of fuffocation immediately
took place, the fame as in the other expe-
riments,

That lime being foluted in water, (in the
procefs of making lime-water) is from feizing
apd neutralizing itfelf with the phlogifton of
the water, I fatisfied myfelf.—~Boiling of wa-
ter, I proved before, diffipated in a great mea-
fure. the water's phlogifton ; I took lime wa-
ter, and having boiled it, I in confequence
diffipated the water’s phlogifton; and as it
was difcharged, the lime was fet loofe, and
fhewed itfelf by fwimming at the top.

In another experiment, I previoufly boiled
water, diffipating its phlogifton, and afterwards
endeavoured to make lime water of it ; but it
took up little of the lime; making confiderably
4 lefs folution of the lime than unboiled wa-

ter,
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ter, Nay, fixed air, and other bodies whick
have a ftronger attraction for phlogilton than
lime, will decompound the lime.

Therefore from thefc experiments there can
be no doubt, but that the fith were fuffocated
from the water’s phlogifton being neutralized
with bodies that had a fuperior attraGion for
it, than the blood, &c. of the fith: that the
fifh’s principle of life is phlogifton; and that
they live in water by imbibing and attraéting
phlogifton from the water; and that any pro.
cefs which hinders thac attralion, deftroys
the animal ; there cannot be any thing more
clearly eftablifhed, than this great and im-
portant fact; it accords with the fimplicity of .
nature, and accounts for all her different
phznomena,

As phlogifton fupports animal life, there iy

a great variety in the manner of animals re-
cetving of it; fome receive it through the
medium of the air, others through water;
nay, thereisa difference in receiving of it in
water. In frelh water, the animal imbibes
its neutralized phlogifton; and, as it is de-
firoyed, the air fupplies it with frefh phlo-
gifton; its faturation being very fmall, there-
fore requires a frefh contal of air to fupply it
again as deftroyed: but in falt water, where
1§
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jts fatoration is very ftrong, and in great abun-
dance, the contac® of the air is not fo neceffary =
in fith which inhabit freh water, if vou fe-
clude the air from the water, the fith are foon
fuffocateds but in fith, which inhabit falt
water, excluding the air from them, when in
the falt water, no fuch ferious confequences
take place, they live and thrive without it.

To prove which, I took two oifters; and,
after puttmg them into their proper clcment,
falt water, in a couple of veflels, I carefully
rovered the top of one of the veflels, exclud-
ing the air; upoh accurate examination, I
found that the fith, which was debarred the
accefs and influence of the air, lived equally as
well as that which was not covered from the
air's influence. :

As we have proved that phlogifton is the
great author of animal life, it being immedi-
ately neceffary for the life of the animal, to be
conftantly imbibing 1t, otherwife it will be
fuffocated or killed; and, as the great feeder,
or giver of phlogifton to animals, viz. the
air, was here excluded; then how did they
receive phlogifton?  Why, it is eafily’ an-
fwered, from the falt water, which is a body
that has the ftrongeft folution of phlogillon, a
hundred times ftronger impregnation than frcfh

water :
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water: therefore, as it has fuch an abundant
faturation of itfelf, it does not require the con
ftant application of the air to renew its phlo-
gitton, in the fupport of its animals. The
phlogifton in the fea, having a ftrong union
with the bodies it is neutralized with, there-
fore requires animals of high and rich blood
and juices, (fuperior to the blood and juices of
animals which breathe air,) to decompound
the falt or phlogifton; far, if they were not
formed of firong, rich, blood and juices, of
fuperior attraction for phlogifton than the bo-
dies which confine the phlogifton in the falt,
they would not decompoynd the falt’s phlo-
gifton. |

This is proved from expofing fith to the at-
mofphere ; — how foon it putrefies, confider-
ably fooner than if an animal, which breathes
alr, had been expofed. = Therefore, as it fo
much fooner and quicker, putrifies when
expofed to the atmofphere; which putrefac-
tion, aswe before have proved, is produced
by attrating the air’s phlogifton; it muft, in
confcquence then, attra& the air’s phlogifton
fo much quicker and ftronger; which it really
does. How foon all kinds of fifh run into the
putrcfa&ivc fermentation, in hot weather,
fometimes inftantaneoufly.

That
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That falt is the body, which carries this
principle of life to the fith, is demonftrable ;
for, if you take fea fifh, and put them into
common water, with aftrong folution cf com-
mon culinary falt, they will equally live in
it, the fame as fea-water. This fatt is well
known to all oifter-fellers, &c. &¢.

It is well known, that the atmofphere has
a ftronger imgregnation of phlogifton in it
than frefh water; as animals, which live in
the air will be fuffocated in the water; and
putrefaltion goes on fo quick in the one, and
fo flow in the other.

I have been told, by oifter-fellers, that an
oifter will live longer in the air thanin freth
water; for being an animal which requires s
deal of phlogiftion for its life, it can get a
larger quantity from the air, than from frefh
water ; although water is its proper element.

There are animals being amphibious, who
can adapc themfelves either to the air or water,
live either in the one or other.

Can any one, after thefe falts, have a doubt
but that phlogifton is the great author of ani-
-mal life, and that it is the office of the lungs

to
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to recejve it; and not the confined idea, that
it is fo poifonous or effete to life, ¢hat the
lungs great office is to difcharge it.

In thort, this is fuch a doftrine, that when
enquired into philofophically, it is at dire&
enmity with every principle of lifé, and every
piece of philofephical kmowledge, that has
been eftablithed for dges; for every one al-
ways looked upon the fun as the great author

of life both to animals and vegetables; fo ob-
vicus and diftin& a fa&, no fnan that ever 1
heard of could deny: and certainly the fun ig
the great phlogiftic refervoir; that fat like-
wife I prefume no one will deny. Then,
after eftablithing thefe two undoubfed fads;
with equally the fame authority we may efta-
blifl:, that the air fupports and gives life,. by
giving phlogifton; and that the lungs great
office is to receive it. For Pri¢ftley acknow-
ledges, that animals’ breathing, and putrefac-
yion, affc€t air in the dire® fame manner.
Now granting this, I fuppofé no one will
deny, that an animal body being expofed,
when dead, to the dire& rays of the fun, that
it will putrify fo much qpicker; therefore
both the ar and the rays of the fun promote
utrefattion; then upon what principle? agree-
able to Dr, Pnc{’clcy, it is by ftealing phlo-
gifton



and Geueral Principles of Life, 351

gifton from the body; very fingular indeed,

that the rays of the fun, formed of the pureft
phlogifton, fhould by entering 2 body, come
out of it: What a paradox! why, aman by
going into a houfe, upon that argument, comes
out of it. Nothing can be more obvious, than
that phlogifton is carried into the dead animal,

and that it makes it putrify; but as clear as
any faét that was ever proved in this worldy
it muft be by giving the animal phlogifton,
and not by receiving it: therefore equally the
fame argument holds good with the air, as
being from the fame caufe.

While I am writing, immcdiately before me
is a piece of putrid flefh, produced by the rays
of the fun falling upon it; and if any fceptic's
olfactory nerves were ftruck with the effuvia, -
they would agree with me, I think, that the
fun produccd it, by wmg it phlogifton, it
{mells fo ftrong.

The human blood and the blood of moft
animals is compounded of three differént kinds
of bodies, which we can eafily analife and pro-
duce the feparation of.

The names of the three are, the red globules,
the lymph, and the ferum,

T he
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The red globulcs, are a phlogiftic oily body;
whofe hiftory I have given before.

The Iymph is a rich mucous body.

The ferum is principally water, with a little
of the lymph foluted by phlogifton,

If you receive blood warm rrom the animal
into a veflel, and let 1t ftand to cool, there
will be a feparation ; the ferum will feparate
from the red globules and lymph, which will
be incorporated together, floating in the
ferum.

Immediately upon its firft appearance, after
being difcharged from the animal; it is florid
and red; but upon ftanding, it foon lofes that
floridnefs, exceptmg that part of it which is
éxpofed to the air’s influence, and which will
becoine ¢onfiderably mote florid and red than it
was at its firlt appearance ; which is evidently
from the air’s influence ; for if you expofe any
part of the blood, it will equally become as
florid; and that which has obtained that flo-
ridnefs, if taken from the air, will lofe it again.

If you take phlogifton neutralized, it will
have immediately the fame effeét; in the form
of falt-petre, &c, Nay, the animal phlogifton

- pros
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produces inftantancoufly the fame effet; put
blood into animal urine, and it will turn itinto
the higheft florid red colour; and the ftronger
it is, that is, the more phlogifton it contains,
it will turn it the redder.

Phlogifton from the rays of the fun, will
Jikewife give it this florid red colour.

1 expofed pieces of the fame blood to the
air, and 1 obferved that fide which was expofed
to the rays of the fun, turned more highly flo-
rid and fooner than that fide which was in the
fhade,

Here is an evident proof that the rays of
the fun (which I prefume no one will deny but
that they are phlogifton) form the red glo-
bules, making the blood turn fo highly a florid
red: to take away all cavil, that there may
not remain the leaft diftant fuppofition of its
heing from difipating the blood’s phlogifton,
that it became red, and not from receiving it
I covered the blood’s furface with oil, it being
a tranfparent body, which would admit the
rays of the fun to pafs it, and likewife would
not admit of the cfcape of the blood's phlogif-
ton. It is a body which all philofophers
know will not admit of the efcape of phlogif-
tan; being from that reafon fo univerfully

Aa made
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made ufe of in covering the furface of dei“!
to hinder them {rom putrefaition,

"Then 3s oil is a body which is tranfparent,
admitting of the rays of the fun to pafs with-
out the leaft interryption through it; and as
it likewife has a power of hindering the efcape
of phlogifton from bodies, in what manner are
we to account for the blood’s turning imme-
diately of a high florid red, upon being ex-
pofed to the fun? Upon Pricftley’s dotrine, a
myfterious labyrinth indeed, That blood turns
black from lofing phlogifton, and not- receiv-
ing it, is proved; for if you take blood, and
wath away the red globules, you will diftintly
obferve, as the red globules are wathed away,
the blood to grow blacker; and I hope the
Doctor, nor no one will difpute, but that the
red globules are the phlogiftic part of thg
blood.

But how difconforant to all obfervations and
falts are their doétrine ; for agreeable to them,
putrefaction fhould go on fifty times quicker
at the poles, than it fhould do in the Laft-
Indies, if the air alls by receiving phlogifton
from putrid bodics, and not giving, certainly
that air that is comparatively bereft of phlo-
¢ifton, to the fuper-abundance it has in the
Faft-Indies, without the leat doubt, would

haften
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haften putrefadtion a hundred times fooner,
than the other: but the reverfe is the fa&;
for at the poles animal bodies will keep for
months in the open air, without putrifying,
while in the Eaft-Indies it begins in a few
minutes,

If the putrefaltion of bodies depend upon
their phlogifton being fet loofe by the air, and
the air impregnated with it, being what the
Doctor calls phlogifticated ; I declare with the
moft pointed certainty, beyond an idea of a
doubt, that putrefa&tion would take place in a

few minutes at the poles, and not till months
at the equator,

The appetite which cold air has in {eizing
upon bodies’ phlogifton, is dittinétly feen in its
great power, in ftealing water’s neutralifed
phlogifton, and fo freezing the water: then,
as cold air has this immenfe appetite in phlo-
gifticating itfelf with the water’s phlogifton,
and likewife the fame appetite for other bodies’
phlogifton, certainly it would haften the wa-
ter's prutrefaftion, in the fame degree : but the
reverfe is the fat, 1t turns it to ice, the op-
pofite to putrefaltion; but in air, which
abounds with phlogifton, (in the Eaft-Indies,)
it will turn it immediately putrid, and which
it performs by giving it phlogifton, evident to
the fenfes, it turning warmer and warmer.

Aaa Lt
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‘Let a perfon go to the Laft-Indies, and af-
ter that to the poles; and afk him where the
air gives heat or phlogifton, and where it re-
ccivesit: that is, in the Doéor’s own lane
guage, where he phlogitticated the airy and

where he dephlogifticated the air, in a greater,
degree. '

Indeed, I fhould think, after this review of
the doftrine, neither .the ingenious Do&or,
nor any one elfe, can have the idea of a doubt.
What I have faid, muft certainly be fatisfac-
tory to the moft {fceptic mind. ¥ have omit-
ted one or two falts, which are however di-
reétly demontftrative, as by mentioning them
here I muft have entcred into the principles of*
fome do&rine, which I fhall omit till another
publication; where, if a perfon will give cre-
dit to his eyes, he muft believe; but; indeed,
I'think what I have atready faid, muft be fa.
tisfactory to the moft tenacious reader, if he iy
ever fo great a {ceptic, '

There is one circumftance, which I have
forgot to mention, in refpect to the different
temperaments; that in the torrid tempera-
ment, viz. thofe of the human fpecies, whofa
{kins are black : as they are fituated fo imme-
diately near to the equator, and in confe-
quence muft breathe an air highly impregna-

th
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ted with phlogifton, have thercfore befides
their fibres fo extremely rigid and denfe, an
oilynefs thrown upon their furface; which
anfwers the greatelt and wifeft purpofes, as oil
is a body, whofe repelling quality greatly re-
tards the intercourfe between the atmofpheri-
cal air and the blood, and juices of the {yftem,
therefore fo much of the air cannot be de-
coimpounded ; it being for the fame reafon to
break the intercourfe between' the atmofphere
and any body, that they oil it; which is a
common practice among artills, to prefetve
wood, iron, and other bodies. And it is ow-
ing to this oilinefs of the fkins of black peo-
ple, that they have that greafy, velvet, foft
feel, likewife that they have a ftronger cfluvia
than white people;

The reafon of it, I prefume, is this, the juices
of their &kin being expofed to an atmofphere fo
replete with phlogifton, that in confequence
they muft have 4 richer and higher impregna-
tion of it. The difference of which impregs
nation makes the varicty of alterations of
blood and juices which we find in animals;
the oil or fat being the highelt intpregnation;
and likewife another material circumifance
there is not that general intercourfe and cir-
culation of frefh lymph or juiecs, thrown upon
& black fkin; that what are there, ftagnate for

Aa 3 fome
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fome time, the intercourfe between it and the
general fluids of the fyltem being cut off, by
the denfenefs and rigidity of the fibres. So
that a negro has not only the torrid tempera-
ment to exclude the great influence of the ait
upon his fyftem, but likewife a rich oilynefs
upon his furface; whofe phlogiftic, repulfive
property, will cut off the communication,
Which effe&t of oil, being fo univerfally
known that I need not enlarge upon it.

Water poffefles a great quantity ef phlo+
gifton, which is conftantly foluted with it,
and before it can become ice, it muft loofe
phlogifton. When the air is confiderably be-
low the freezing point, then it graduoally fteals
the phlogifton of the water, and by that means
freezes water. One method to haften the
freezing of the water is to boil it, for phlo-
gifton being a volatile body, by the heat of
the fire it is foon diffipated; but, upon the
phlogifton’s being difcharged by the fire, the
carth, which neutralifed the phlogitton which
was diffipated, will fall to the bottom of the
water, its phlogifton being evacuated. But
if the water is expofed long enough to the
atmofpherical air, above the freczing point,
it will recover from the air its phlogifton,
which it loft by boiling ; and, if boiled again,

, the fame phxnomena will take place. Here
is
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Ys an evident fa®, that the boiled water pof-
feffes lefs. ph]Oglﬁ:Oh than the water which was
not boiled, but its extraordinary phlogifton
layed dormant, for they both expreffed the
fame heat to the thermometer.,

Here ther is a cléar demonftration, that the
phlogifton, which lies dormant in water, neu-
tralizes itfelf; tor when we, by art,-fct it
loofe; it depofits the body Wwhich neutralized
it. There are many {prings which have very
hard water, that will neither diffolve foap, nor
will do for many culinaty purpofes; but if
this watet is previoufly boiled, its phlogitton,
which neutralifed or foluted thefe heteroge-
fieous bodies, will be diffipated ; and there
will be a depofition 4t the bottom of the water,
and inn confequence ‘the water will become
fofter.

But I mean to give a general hiftory of water
and all its varieties, mineral, fea, &c. &c. for
we are quite in the dark, in refped to the
great variety of impregnations which watcr
pofiefles; being unmacquainted with the great
foluting principle.

It i§ amazing, as I proved before, the ap-
petite that phlogifton has for water, to
neutralize itfelf, upon the fame principle of

Aa g4 attrattion ;
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attrattions as is fhewn in the chemical tad
bles of attraction; and upon the fame prin«
ciple, neutralizing itfelf with the water, the
fame as alkalies with acids; and by that neu-
tralization, they loofe both of their fenfible
properties ; forminga third body, juft in the
fame manner as a neutral falt is formed,

‘Therefore, when Dr. Black difcovered, thag
a&ual heat or phlogifton was abforbed into
water, and became fixed, not difcovering it-
felf to the fenfes, but becoming latent, he was
amazed, thinking it a moft firange phzno-
mena ; and he and the world, from having no
juft idea of phlogifton, what kind of a body .
it is, is prmczples and effe@s, could fcarce
give credit to it, many fill difputing it. But,
by experiment, eftablithing it as a fa&, he
demonftrated that it was fo; and as he koew
nothing of the true phyfical caufe, he called it
latent ; that is, it difappeared, and he knew

nothing farther ; but by dif; appearing, he proved
it produced fluidicy.

Now we fhall prove, it is by no meaps a
fingular circumiftance in nature, but what is
univerfally taking place ; in thorr, in every part
of nature, viz. the abfurption of phlogifton,
neutralizing itfclf with matter, and by thas
means producing all the great variety of bo-

dies
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dies which we fee in nature. Therefore, in-
ftead of calling this ddrmant phlogifton by the'
confined name of latent heat, we fhall caif .
it neutralized phlogifton ; and; inftead of con-
fining its great powers, by neutralizing itfelf
with matter, to make bodies fluid, we fthall prove
that it produces all the variety in natares
both in refped to form, quality, fluidity, and
folidity. ‘We fhall find it to be, as before ob-
ferved, theuniverfal avber of philofophers, the
pabulum vite of chemifts, and the medicatrices
nature of phyficians ; but we muft enlarge do
farther upon its principles and effets here, it
will lead us too far from our prefeat fubjett.

Now, after having thoroughly eftablithed
this great: and important falt, of phlogifton’s
having fuch a ftrong appetite to neutralize it
felf with water; then the immenfe ‘quantity
of phlogifton, which falls upon our earth,
from the great author of it, the fun; what
muit come of it all?  Why, one immenfe
method of 'its ading, is its neutralizing it-
felf with bodies upon the earth, particularly
as we have juft now proved fluid bodies:
what comes of this neutralization is next to be
confidered, as we have evidently proved fuch
ncutralization does take place; proved by
Hales’s calculation of the immenfe quantity of
water which is exhaled from the fes, and every

day
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day to i)c difcovered upon our earth; the évid
dent principle of this neutralization is tg
evaporate; form itfelf intoa tranfparent folu-
tion, and difappear; what comes of them ?
no one ¢an argue;, fuch fenfible bodies of mat-
‘ter can be annihilated; no, the anfwer intro«
duces itfelf; they form atmofpherical air; as;
by analyfing the air, we can get the fame bo-
dies from it. Then, inftead of being furs
prifed, that there is fuch a body as air, we
fhould have been more furprifed if there had
been no fuch body ; as from this dorine we
had a right to argue, @ priori, of there being.
fuch a body. But the general principles of
atmofpherical air, and all the other varieties of
air, I mean to give a hiftory of them in a fepe-
rate production; to do that here, would lead
me out of my prefent plan.

_If the phlogifton in our fyftem originated
from the food, and fo much of it was recerved
from it, as not only to do for every animal
fun@ion, and to fupport a heat of 96; yet we
muft have the neceffary organ the lungs to be
conftantly aling to difcharge phlogifton to
the air, otherwife we fhould be burnt up; and
fuch a quantity is conftantly difcharging as to
phlogifticate fuch an immenfe quantity of air;
and all this to originate from vegetable food.
Agreeable to this dottrine, we fheuld certainly

expelt
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expedt, that the heat of each animal would be
agreeable toits food j that animal eaters would

have a ftrong degree of heat, and vegetable
¢aters an impoverithed degree.

But we obferve that there is not that diftinc-
tion ; that the horfe, bull, theep, &c. have as
much as the animal eaters; then therefore, as
the food of one is twenty times more phlogiftic
than the ‘other, without producing more heat,
they muft of neceflity have larger chefts, to
give the fuperabundancy to the air; burt the
reverfe is the fa@t : for though our fpecics lives

upon animal food, drlnkmg the richeft and
moft falubrious liquors, yet have no ftronger
heat than the fheep, and our chefts, inftead of
being larger, are comparatively leG.

- In the atmofphere which a Frenchman
breathes, there is a more abundant proportion
of phlogifton, than in that which an Englith-
man breathes: therefore nature in her great
providence, hath formed the diameter of their
lungs accordingly. But acrecably to Dr.
Pricftley’s theory of refpiration, this form
ought to have been reverfed. That in the
fouthern parts of France, where there is fo
great an abundancy of phlogifton, their chefts
‘ought to have been proportionably large, to
have difcharged it; and the Englithman’s fo

much



564 An Enguiry into the Fipft

much more confined, as his phlogifton mufl
have been proportionably fo much lefs; as the
Doéor fuppofes that the great office of the
lungs being to difcharge phlogfton; phlogif
ton which he -and no other philofopher can
affign the leaft reafonable fuppofition, how it
is received into the fyftem,

To fhew more ftrikingly that Dr. Priéttley
hath directly miftaken the office of the lungs;
it is a determined fa&t and obfervation, that
thofe animals which are taken from a cold.to.
a hot atmofphere, inftead of their lungs grows,
ing larger; which we muft have immediately
fufpefted, agreeably to the Doétor and others,
they fenfibly fhrink, more particularly  in
that organ, in greater proportion than any
other. An Englith dog taken to the Eaft-
Indies fenfibly decreafes, but particslarly in
his cheft. But nature, that great and wife
agent, if the office of the lungs was to difcharge
phlogifton, (as there muft be a greater pro-
portion circulating in the dog’s fyftem in
the Eaft-Indies than in England) would cer-
tainly have increafed rather than fo fenfibly
decreafed the diameter of the lungs.

I do not fee what dire@ neceffity there
was for either forming lungs or air, agreca-
ble to Pricftley’s dotrine; as it would have

been
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been only eating lefs food, and in confequence
there would have been no overplus of phlo-
gifton to be dlfchargcd Therefore we fee that
the firft organ is unneceflary ;s and likewife,
that the great diftribucer and author of life
throughout nature, is alfo unneceffary ; — jrra-
tional! for I have a different opinion of the

great prefiding Deity, let philofophers fay what
they will,

Thete is another contradition, equally req
pugnant to the modern doérine. Incache&ic
women, who had been confined in a large
-towm, where this great and important propor-
tiogs of phlogifton in the atmofphere was
greatly deftroyed, though their diet was of the
richeft and moft falubrious kind, yet difeafe,
and the moft impoverithed habits were the
confequence, their blood and juices were fcarce
animated, being of a loofe, watery texture,

fcarce a red globule or any fat to be difcover-
ed ; all their muftles emaciated, in fhort, be-

ing only one twenticth part animated, their
corporal powers being quite exhaufted, their
animal fpirits and animal heat, almoft extin-
guithed, their fkin quite frrunk and fhrivelled,
Such were their fituation when in this impure
atmofphere; but, upon being ordered into the
gountry, where they breathed a pure atmof-
rhcrc, highly impregnated with phlogifton,

health



366 Arn Enquiry ints the Finf

ﬁcalth and animationwere re-eftablithed, Thely
blood, inftead of being of that leucophleg-
matic, watery, nature, became phlogiftic,
forming larye red- globules and rich lymph;
their countenance and {pirits animated, their
mulcles extended, and fat accumulated. Here
was a remarkable change; from whence did
originate this important change, from being
a fyftem, of little or no impregnation of phio-
gifton, till this Ighly elaborated animal
phlogiftic one? Why, without the leaft fha-
dow of doubt, from the air. That the food,
the other great refource, cculd have no parg
in furpifhing this great and extraordinary ad-
dition of phlogifton; for, when in the town, ig
was of the moft falubrious kind ; and, when in
the country, it was of the moft impoverifhed,
confifting of nothing but bread and water.
dare fay, every phyfician can remembes fimilar
falts in their praétice, Boerhaave ~xprefily ree
lates a cafe, of the direct fame kind, of a young
girl, wheu he is ipaaking of the important
vifcera, the lungs, how necellary they are to
animal lif¢ and animal heat, While the pa-
tients were in the impure aie, their fkins were
fhrunk, and dry; admitting, agreeable to my
theory of the tranfmiffion of littdephlogifton,na
blood being thrown upon the {urface, toreceive
it. But after going into a perfeét and pure
atmolphere, things were reverfud; the fkin

becane
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became moift and relaxed, admitting of a
deal of blood to be thrown upon it, becoming
plump and clear; the countenance florid and
animated.

Can modern phyfiologifts affign reafong for
fuch a change upon their flimfy and contra<
dictory theories ? nay, common fenfe rebels
againft it, for without doubt they received
all their extraordinary addition of phlogifton
from the air, and pot from the bread and
yvater, '

What is a great elucidation of the ani-
mation of bodies, is the hatching of birds
from theegg. They depofite their embryo in
the form of eggs ; the anatomy of which every
one is well acquainted with ; but before thefe
eggs can produce chicken or birds, there ig
required ap application of heat or atual phlo-
gifton, either from the mother or artificial
heat. ‘The oven animates a number; that
being the cuflom in Egypt. By the applica-
tion of this heat, the animal is endowed with
that ftrength of organs, fo as at lalt to break
the egg, appearing with all its fun&ions, per=
fettly and diftinctly formed; as in partridges,
as foon as they quit the thell, to be capable of
funning with great rapidity.

In
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In chymically diffecting the egg, before
being hatched, and the chick at the time it
Jeaves the egg, we fhall find that the one is a
fimple watcry lymphatic body, containing
Yittle phlogifton ; but the other, viz. the chick,
#5 an animal phlegiftic body, eontaining red
globules, fat, &c. ¥rom whence did this
ghlogifton arife? why, cither from the mo-
ther, or artificial heat, or immediately from
the fun, as fome birds are hatched by the heat
of the fun; the mather depofiting her eggs on
fands expofed to the fun, and leaving them
entirely to its nurture. ‘That phlogifton there-
fore is the author of their animation, no ene
can deny; and likewife that heat or phlogif=
ton, either frem the fun, that great apimator,
or from the mother, or from fire, are equally
the fame body, having the diret fame ¢ffect on
animal life, )

But after the chicken have broke the eggs,
and expofed thenfelves to the cooling air,
they require no longer this artificial heat ; their
own internal heat being fuflicient, as fome
birds after that never require the artificial
heat, From whence comes it, jult fo the
fcctus in utero, before expofed to the animal,
heat of the uterus, viz. ninety-fix degrees of
Farenheit’s thermometer, fhall after expulfion
fram the utcrus into an aunolphere at the ex-
' wreme
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treme poles, fuftain a degree of heat of ninety-
fix degrees, equal if not fuperior to the mo-
ther’s, and fupcrlor to.its hecat gcncrated in
the uterus: f'rom whence comes this great
phznomena ? its food is the fame; for the
feetus after birth, is ftll fupported from
the mother; and in hatching of chickens
the richeft and moft {alubrious food you can
give them, is the white of eggs, the fame as
they fed on when in the fhelli Then what
can producc this great and 1mportant changci
If we fhould argue a priori, that after being
expofed to the air, they would be ftarved;
yet they can bear it even in the coldeft regions
of the earth, where water is fcarce ever fluid.
The only alteration that takes place when in-
the uterus and egg, and when in the open air;
is, that they breathe in the latter, but not in
the former: then certainly from thence we
muft induce the grear alteration, and expound
this phzhomena. But then our labyrinth in-
creafes agreeable to modern phyfiologifts; for
this breathing, inftead of giving animal heat,
is the great author of exhaufting it; lame and
ungovernable indeed! how, by that the-
ory, can they cxpound this problem? un-
philofophical ! for I do affert confidentially,
that inftead of modern phyfiologills elucidas-
ing this great and important queftion, they
have made it more myfterious : and Prieftley’s

Bh expe-
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experiments would have been the greateft bary
for a perfon of his authority, from his experi-
ments, would have fhackled future generations,
that it might probably have never been invef-
tigated, I myfelf would probably have been
led by them, as his authority is fo great, and
he relutes them with that confidence, and feem-
ing ingenuity : but T had luckily formed my
opinion before he had given his to the
world.

Only to rcflect that the infant or embryo
being furrounded by a temperature of nirety-
fix of Fahrenheit, in the womb, and imme-
diately plunged into a temperature many de-
grees below the freezing point; yet inftead of
having its own temperature decreafed, it fhall
be increafed ; it being ftill under the fame cir-
cumftances in refpeé to its food s fot as T ob-
ferved before, concerning the chick, there was
no alteration in that circumftance, The only
great and  fenfible circumitance that takes
place is, that they breathe when in the air, and
not in utero ; thercfore from this circumftance
we muft feek the explanation of that great
problem,

_ If there are accurate obfervations upon the
feetus, we fhall diftin@ly obferve, as foon as
it breathes, that rapid changes a'¢ iminediatcly

taking
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taking place; that all its fluids and folids are
becoming highly phlogiftic ; that its red glo-
bules are amazingly accumulating ; its blood
turning highly florid and red, before fcarce
coloured ; that its fut becomes properly formed
and rich; i fhort; that evéry fymptoni of
animal life is taking place. All this from
breathing ; not as modern phyfiologifts would
teach, exhaufting its phlogifton, but, as diftin¢t-
ly and apparently to the fenfes, rapidly in-
creafing, as f{enfibly as black is diftin& from
white ; that the proving the one is equally as
clear as the other; and common fenfe will

equally vindicate the one as the other.

Can any philofopher; after a candid review
&f thefe circumftances, offer a doubt; or fuggeft
any of their far-ferch’d, vague arguments, to
account for thefe palpable contradiétions ?

We obferve .as fodn as the animal breathes,
that its blood, which before was colourlefs,
now becomes red; that its animal heat, and
every mark of life become eftablifhed, before
being in a kind of vegetable life. As I ob-
ferved before, there areonly two grand refources
6f animal life,—air and food ; the latter is the
fame as took place when an embryo or feetus 5
the former being entirely new to the animal,
therefore demonftrably {rom thence we muft

Bb 2 impute
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impute all this great and important chéngc;
this extraordinary animation and phlogifton,
for that is the only fource which it can pofiibly
come from,

Fyery time -that the blood pafles the feetus’s
lurgs, youmay obferve its colour fenfibly to in-
creafe. But if the lungs did the office of exhault-
ing the phlogifton, we fhould find every thing
to be reverfed; itsanimal heat, animation, co-
lour of the blood, in fhort, every mark of that
great principle and animator phlogifton to be
decreafed; every expiration, would decreafe
the proportion. Indeed, when it is candidly
confidered, we wonder that fuch an error could
gain ground. It fhews how weak the re-
fearches of men are, in inveftigating the myf{-
teries of nature,

There is ageneral error which prevails, a fup-
pofitionthat air is received into the blood by the
Tungss people of this doétrine know nothing of
the analyfis of the air; but feeing that breathing
of air was neceflary to life, therefore they fup-
pofcd it was received; but the fuppofition is
' a\‘/c,ry fingular one, that fo rare a fluid could
be received into the fyflem. Atmofpherical
air is a rare fubtle fluid, and can takc on no
other form. When the ingredients, of which
it is formed, are decompounded, and formed

into
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into the compofition of different bodies, it ¢an-
not then be called air, no more than the grafs
which the animal receives into his ftomach ;
that, when it is. analized, that is, decom-
pounded, and a frefh union and compound
take place, it thould be called grafs: jr s
a ndiculous fuppofition; for every one that
knows the principles of hydraulics, muft
know that air, by circulating in a tube along
with water, would burft the veffel, and ﬁbp
the circulation; which is fometimes the con~
fequence in-water pipes. So fubtle and elaftic a
fluid, of that great diameter and expanfibility,
circulating in the minute ramifications of the
render veflels, is highly ridiculous, and the
fuppofition does not.deferve a ferious refuta-
tion. Butitis amazmg, the great variety of
wild fuppoﬁtlons the ingenuity of man hath
formed.

In inflammatory complaints, where there has
been a greater tone in the veffels upon the
fluids, and in confequence a more rapid and
quicker circulation, which is the cafe in all
inflammatory complaints, cither general or
local: this extraordinary circulation and tone
of the veffels, agreeable to my theory, will
produce a greater heat, by decompounding the
red globules, which is really the cafe; thefe
gircumftances of additional heat, &c. being

Bb 3 the
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the reafon why the phyfician calls it an ins
flammatory diforder. Then, from thefe pecu-
liarities taking place in the fyftem, let us ob-
ferve what is the confequence, what alteration
it makes upon the blood, by this additional
mechanical exertion being made upon it: why
‘it has a fingular appearance; for after blood
is drawn from the patient, and it has fteod ta
cool, there is a whitith congealed fubftance,
which fixes itfelf upon the top of the blood.
This congealed fubftance is concomitant with
this additional circulation, and always when it
makes its appearance, the phyfician pronounces
the patient’s fyftem to be inflamed, or that he
is under a degree of febrile heat ; produced, as
I mentioned before, by this increafed cire
culation.

So fingular an appearance has actuated the
curiofity of phyficians, and upon examination
it is found ta be a fubftance fimilar to the
lymph; which as I before obferved, makes up
an effential part of the blood; then let us in-
veftigate, and fee if we can difcover, why an
increafed circulation fhould produce fo fingular
a feparation of the lymph ; and its being like-
wife changed in its appearance, it being toughes
and whiter. ’

In
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In our general dofrine we proved, that the
lymphatic part of the: blood has a power of
attraling phlogifton from the air, neutralizing
each other, and forming the red globules; and
that thefe red globules are the authors of ani-
mal heat, by means of mechanical friion,
produced by the circulation and mufcular mo-
tion, &c, Now upon this mechanical motion
being fo preternaturally exerted by difeafe, it
muft in confequence decompound the red
globules fo much the more; which is really
the cafe. In a perfe& healthy ftate, in gene--
ral, the red globules are only fo much decom-
pounded as to lofe part of their phlogifton;
feen by their returning to the Jungs blacker;
,but in this cafe of a high fever, fome of them
gre totally decompounded, leaving the lymph
entire ; which upon the blood’s congealing will
be found fwimming upon the top. That it is
pure lymph, is demonftrable from every exa-
mination ; only it is a little tougher and whi-
ter than it is difcovered when incorporated
with the blood in a healthy ftate ; owing to its

being not fo moitt, '

This being fo effential a piece of know-
ledge, and that it was really true, I anxioufly
attended to it, and I confirmed it by experi-
ments beyond a doubt.

Bb s I took
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1 took a piece of this coagulated lymph, or
buffy coat, and expofed it to the rays of the
fun, and it very foon apd fenfibly regaihed its
red ﬂond colour again. I was extremely ac-

curatc in thefe experiments, and I am fenfible
they are juft,

I took anather piece and expofed it to the
air alone, and it had the fame effect ; it formed
agam into red globules. This is d:fcaverable
in drawing a bafon of blood from an inflam-
.matory patient: after the buffy coat appears,
how imperceptibly it changes its colour, turn-
ing redder and redder, fo as fornetimes totally
to difappear,

As nigre has a power of turning the blood,
fo immediately red, I tried its.effets upon this
buffy cpat; immediately upon its being ape
plied, it turded it inftantancoufly red: can v
‘have any thing more ¢onvincing ?

Rut to be i}l more confirmed, 1 took 'purc
red globules, and diffolved them in water,
taking care to exclude the leaft lymph from
being mixed along with them. After ftanding
‘a few days, there was depofited a quantity of
lymph .at the bottom of the velltl; the red
arlobules had alimoft entively difappeared, their
I xloi,;fton, I prefume, being evaporaied by the

atinof-
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atmofphere, and diffolved, or attracted by the
water ; for water has fenfibly this property in
diffolving the red globules,

Can any thing be more fatisfaory, than
that the lymphatic particles of the blood a¢-
tract phlogifton from the air, and that when
neutralized together, they form thered globules.
That the chyle, after having pafied the different
digeftive animal functions, and mixtures, &c.
is at length brought to that great animalizing
vifcus, the lungs, in a rich lymphatic ftate; q
ftate that has a ftrong attraction for phlogifton,
which it attralts from the air, forming a red
ring around it; and the lymph is eafy to be
difcovered in the centre, being opake, and ap-
pearing like a little black hole, which Father
de 1a Torré took it for, fuppoﬁng them annu-
lar. But Hewfon, upon a more clofe exami-
tion, found that they were not perforated;
father de la Torré being miftaken,

We can but admire that great chain of na-
ture, how one link is dependent upon another ;
this is ftrikingly obfervable in canvaffing that
genuine fimplicity, which we obferve in the
dependenee and connetion, there is between
the atmofphere and vegetable life; they have
both their lifc and exiftence from each other,

having
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\l\aving an cquzl dcpcndcnce, bciﬁg mutual in
their fupport.

Every one was acquainted how neceflary the
a\r Was to vegetation; but they were entire
ftrangers to the power that vegetables have in
forming air; they little thought that vegeta-
bles had a power in decompounding the air,
and by that meaos taking from it phlogifton,
water, and fixed air; and that, after thofe three
bodies had circulated for fome time in the ve-
getable, they were difcharged from it in their
compound ftate, viz. atmofpherical air; which
circumftance of receivipg phlogifton, fixed air,
and water, and then evacvating them in their
compound ftate, is the immediate and dice®
author of vegetable life; it being the great
caufe of its circulation and living powers;;
likewife the air's Jife and circulation receives
equal benefic from ity its cxnﬂ:cncchavm;r the
fame dcpender.cc upon it a5 the vegctable,

We fze how Nature has conftru@cd thefe
three bodies, viz. phlogitton, fixed air, and
water; the compounding and decompounding;
of which are the great authors of animal, ve-
getable, and atmofpherical life; that they
all fhail be dependent on each other; each
life promoting the circulation of thefe bodies,
necefl
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peceffary for its own life, for cach others.
life, and for their general life; fo that the
alternate circulation of thefe three bodies will
be the great and general author of life upon the
face of this earth,

This is ftepping over the great bar which
has fo long kept our knowledge and refearches
in the dark, and viewing that beautiful and
extenfive field of nature, with the gresteft and
moft liberal profpeét; this is giving us the
great key, where we may look at large upon
Nature, beholding her clothed in all that ele-
gant fimplicity of drefs, which marks out to
us the great omnipotence of God, the great
author of all things.

Here, then, I have given you the whole
principles of animal life, how it is conduéted,
and what body is the primum mobile, if 1 may
be allowed the term. 1 have explained all the
different Pha:nomcnn of life; which, inftead
of forcing my theory to account for them,
have been its ftrongeft advocates. I have be.
gun with the embryo, and purfued its life to
'pld age, pointing out the reafon for each
gradual change as they take place, elucida-
ting both the caufe and effe: a bar which
has held fcience in the dark; and, till i¢
was removed, all our refearches were wild

and
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and ridiculous conjeture; which has really
been the cafe, proved by looking at the vague

theories apd whims which the world has been
- loaded and peftered with,

After eftablithing the firlt grand principle of
life, the many fecondary ones, which are at-
gendant upon it, viz. animal fecretion and ex-
cretion, the nervous fyfiem, glandulay fecres
tions and excretions, &c, &c. I mean to take
notice of in another book, having already di-
gelted the principles of each in my own mind,
This book, being defigned for eftablifhing
the firft principles of animal life, as upon thefo
principles we fhajl eftablifh the others, which
are concomitant ; and I hope we fhall be abla
to give the {ulleft- hiftory, accounting for the
mofl minute ¢ircumftances attendant upon
life, and in the moft fatisfattory mannef, Be-
fore we finifh, we fhall give one or two facls,
which are frongly demonftrative,

Firft, theincubation of the cgg, m hatching
the chick.

The external form and appearance of a com«
mon hen’s egg 1 need not here defcribe, as it
is fo univerfally known; but an inward dif-
fe€lion may not be fo generally underfteod,
therefore T will enter upon it.

The
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The firlt body you meet with is an external
calcareous covering, called the fhell ; imme-
diately adhering to the internal part of the
fhell is a membranous, tough eovering, which
anfwers the fame purpofe to the €88, I pre-
fume, . as the membranous coverings of the
animal body. Upon follpwing and cxamining
this membranous covering, it adheres very in<
timately to every part of the fhell uni-
verfally ; immediately under that is another
membrane, which is clofely connetted with
it, excepting in one part, about the fize of a
thilling, where there is air interpofed between
them, fo as to make this membrane proje&
into the body of the egg. Within the egg;
immediately clofed by thefe membranes, is a
white, gelatinous, pellucid body, refembling
the lymph of other animal bodies; after
removing this gelatinous body, immediately
in the centre of the internal part of the egg
is a yellow gelatinous body, which is likewife
covered by its proper membrane ; which mem-
brane is connected with the pellucid body, by
a firing of veffels and fibres, which runs fome
length into it; upon the other end of this
firing of fibres they imperceptibly loofe
themfelves, running along the membrane,
which covers the yellow part or yolk of the
egg, forming fomething like fuch a feries of
veflels upon its furface, asthe placentain gef-
\ tation
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tation makes; -upon their other extremity, fors
ming 4 connetion 4t the broad end of the egg
with the air velicle ; fo that there is an immedi-
ate circalation kept Gp, by means of that ffrjng
of fibres, bétween the yolk of the égg and thig
air veficle; The great intention of thefe vef-
fels, being not to the yolk in general, but
feem principally to cénter to one pbint, marked
by a little white fpeck. The air is formed
by introducing itfelf at the broad énd of the
¢gg, between the two membranes. In many
¢ggs, by holding them betwéen thé light and
your eye, you rnay diftinétly difcover this air;
by hindering the rays of light paffing through
it, and appearing opake.

But, what is a great philofophical fa&,
there is a ftrong animal heat, diftin&ly to
be difcovered by the tongue, iffuing from
that pdrt of the egg which coritains the
air veficle, and from no other part of ity I
have repeatedly taken up an egg, and by
clapping the broad part of it to my tongue,
found by the fenfible heat derived from it, the
dire fituation of the air veficle; for it is not
immediately at the extremity, but rather
upon one fide. I tried an hundred eggs, and
never found myfelf once miftaken; for the
animal heat of the egg immediately- and folely

iffued frem that part of the egg which has the
air
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air interpofed between its membranes. The
air veficle being upon -this part of the egg
implies the great providence of nature; for,
whatever fituation the egg is in, eicher from
the mother’s fetting upon it, in, ‘order to hatch
it, or from the fituation of other eggs around
it,” yet it will ftill have accefs to the air, ‘which
would not have been the cafe, if it had been
placed in any other part of the egg.

Here is a dire& fa&, which proves that ani.
mal heat is immediately depending upon the
alr; for there is not the leaft heat to be dif-
tinguithed in any other part of the egg, no
more than in any inanimate body, but only in
that fmall part of the egg where the air veficle
is. Iamfurprized fo great a philofophical fact
Kas never been taken notice of ; for, no doubt,
animal life and animal heat are conducted
upon' the fame principles in the egg, as in any
other animal.

" Then, under that confideration, in elucidat-
ing fo great a piece of knowledge, we ought
to obferve animal life and animal heat in all.
ity variety of fituations, and fee thofe circum-
ftances which are always attending upon them,
and thofe which are not: as we may be certain
that the former are immediately neceffary, and
the latter are not fo effential. Then asone great

at-
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attendant upon animal life and animal heat;
which we always find, is the atmofpherical air,
that great and neceflary agent; therefore we
may fet it down 4s being immediately necef-
fary, particularly as life and heat are f{o foon
expinguified when bereft of it. That anirnal
heat is fo immediately and particularly depen-
dent upon it, is demonftrable; for that part
of the egg only which poffefles air, has animal
heat; though this is the only peculiarity it
has (viz. having accefs to the air) which dif-
fers from the reft of the egg, it being of the
dire& fame lymphatic matter, but only ex-
pofed to a little bag of air; the confequence
of ‘which expofure is, it pofftfles animal heat,
which you diftin&ly difcover, by placing it to
your tongue; but examine any other part of
the egg; which is not expofed, and you will
difcover no animal heat. Can there .be a
ftronger proof, than that one is depéndent upon
the other ? It certainly is fatisfaCtory.

There is a very curious and fingular ani-
mal, the camcleon; as it is an animal whofe
method of receiving its principles of life, is a
great elucidation of our doélrine; 1 will give
you a defeription of it, taken from Chambers,
who fays:

It
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¢« It is a fpecies of the lizard, with a fhort,

tound, incurvated tail, and two or three toes
joined together.

¢t There ate four dittin varieties of this anije
mal: 1. The Arabian kind, whith is fmall,
and hardly exceeding the green lizard in fize s
this is of a whitith colour; variegated with
vellowith and teddih fpats: 2. The Agyp~
tian; which is twice as large as the Arabian,
and is of a middle colour between the whitifh
hue of the Arabiad, and a fair green; this
thanges its colour toa palcr or deeper yellow.
8. The Mexican. And; 4¢ a kind fometimes
fhewn dbout as a fight, and met with by J.
Faber Lynceus at Rome, which differed from
all the others: The Arabian and Mexican
cameleons feldom exceed f{ix inches in length;
the Egyptian is nine or more. The head is
very like that of fome fifhes, and is joined al-
moft 1mmcd1ately to the breaft, the neck being
extremely fhort; and havmg at the fides two
tartilaginous eminences, in the manner of
fithes. It has a creft ftanding up in the middle
of the forehead, and two others over the eyes,
and between the crefts there are two remark-
able dcprcﬁwns, the nofe and mouth running
from the eyes with a double edge to the end
of the fnout, refemble thofe of a frou at
the extremity of the nofe there are two pcrfo-
Cc rations,
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rations, which feem to ferve as noftrils; the
mouth being always kept clofe fhut, and the
creature appearing to have no power of refpir-
ing but by means of thefe. It mouth is fur-
nithed with teeth, or rather with continued
denticulated bones. Thefe are of no fervice
to the creatur¢ in eating, fince it preys on
flies, and fwallows them whole; but may ferve
for its defence in holding faft a ftick in its
mouth, which according to Zlian, this crea-
ture does, placing the ftick crofs-ways, to pre-
vent its being fwallowed by ferpents.

« The ftruéture and motion of this creature's
eyes is very furprifing; they are very large,
and fet in large cavities, appearing to be
large fpheres, of which one half ftands out of
the head, and 1s covered with a thin fkin, per-
forated with a fmall hole at the ¢op, through
which is feen a very vivid and bright pupil,
furrounded with a yellow iris; this hole is
properly a longitudinal flit, which the creaturé
opens more or lefs wide at pleafure, and the
eye feems fixed to this eye-lid, fo as to follow
all its motions, not turning round within it, as
in other creatures. The motion of the eyes of
this creature is not lefs fingular than theis
firutture, fince it can turn thenr fo as to fee
what paffes cither far backward, on either
fide, or diretly behind ir, without at all mov~

ing
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ilig the head, which is fixed to the fhoulders;s
and the creature can give one cye all thefe
motions, while the other is perfettly ftill. The
trunk of the body is properly all breaft, for the
creature has no belly, its ribs being continued
to the ilia; the feet have all five toes, two
behind, and three before, the hinder ones pe-
ing as large as the others. This creature
moves as {low as the tortoife, which appears
vary ﬁngular, as its legs are fuﬂ'c:tntly long;
and it has no great weight of body to tarry;
but it is faid, that on trees, in its wild ftate, ic
moves very nimbly. Its tail, when inflated,
is round as that of a rat or fnake; when
empty, it is very lank, and has three lon-
gitudinal ridges running along it, which are
bwing to the apophyfes of the fpine. This
tail is a great fafety to the creature on trees,
as it twifts it round the branches when in any
danger of falling,.

¢« The accounts given by the ancients, and
later writers, of the long hollow tongue of the
cameleon, which it can dart with fuch celerity
to take flies, by means of a fpongy nodule at
the end, is found; on experience of thofe who
have kept the creature alive, to be trie. M.
de la Hire thinks that it is provided with two
kinds of mufcles, the one circular, and the
other longitudinal, by the a&ion of the former
: Cc 2 of
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of which it is extended, and contracted by that
of the latter. Thofe among the former, there-
fore, who fuppofed the camelcon lived on the
air only, were greatly miftaken; fome of late
have alfo favoured this opinion, becaufe of the
long time the creature will live without food ;
but this is the cafe with all the ferpent kind
alfo, which yet we know to eat folid food when
they can get it.

¢ The tongue is half the length of the ani-
mal; confifting of a white fleth, round as far
as the tip, which is flat and hollow; fome-
what like an elephant’s probofcis, or trunk ;
and accordingly fome call it a truik.

¢« The thicknéfs of its body is not to be de-
termined, as the creature alters that at plea-
fure, whilt it more or lefs inflates the body;
and this inflation not only goes through thé
whole body, but into the legs and tail.  This
inflation is not at all like the breathing of
‘other animals, for the body when thus puf-
fed out will remain fo two hours, only gra-
"dually and infenfibly finking all the time, and
afterwards will be inflated again, bat much
‘more quickly than it fubfided. It is able a
long time to continue either of thefe fates,
“but more frequently remains empty for a con-
fiderable fpace, in which time, tho’ it appeared
before
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before in good cafe, it looks miferably lean and
lank, and its back-bone may be clearly feen,
its ribs counted, and even the large tendons of
the feet diltinctly obferved by the naked eye
through the fkin. The back-bone, however,
is not ferrated, as many have affirmed, but
makes in this jts lean ftate, a plain, tharp
ridge, and the whole animal looks fo mifcrably
meagre, that it has not unaptly been called a
living fkin, '

, ¢ Naturalifts are very little agreed, as to
the reafon or manner of its change or colour:
fome, as Seneca, maintain it done by fuffufion;
others, as Solinus, by reflettion ; others, as the
Cartelians, by the different difpofition of the

arts that compofe the {kin, which give a dif-
?erent modification to the rays of light.
Kircher afcribes the change of colour 'in the
gameleon, to the power of imagination in the
animal, becaufe it lofes it when dead : others,
as Dr. Goddard, afcribe the change to the
grains of the fkin, which in cthe feveral
poftures, he thinks, may fhew feveral colours ;
and, when the creature is in full vigour, may
have, as he terms it, rationem fpecult; that is,
the effe& of mirrors, and refleét the colours of
bodies adjacent.

Cc3 "Th‘
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¢« The animal having it in its power to fill
the {kin more or lefs, has it in its power not
only to alter thé tone and texture of the fibres,
apon which their reflexive quality in a great
meafure, depends ; butalfo to bring parts into
ﬁght which before lay concealed, or to conceal
fuch as before lay open; and it is more that
probable, that the parts which are ordmanly
covered, are of a fomewhat different colouy
from thofg conftantly open to the air, '

“ On thefe principles, probably, all the
hxznomena in the cameleon’s colour may be
folved. The animal, it is evident, has a power
to reflett different-coloured rays from the fame
parts ; alfo to make certain parts reflet, and
to prevent others refle€ting: and hence thag
variety, that medley of colours,”

It has three very great peculiarities; itg
living without food comparatively ; its infla-
ting its body fo confiderably ; and being ca-
pable of changing and refleCting fuch a va-
riety of colours.

As it appears fo finguiar and remarkable an
.animal, let us endeavour to inveftigate thefe
peculiarities, and fee whether our dottrine will
not aid us in our enguirics.

Firft,
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Firft, its living without food compars-
tively.

Authors feem greatly divided in this re.

fpe&, fome do with a great dea} of confidency
and feeming truth declare, that it can actually
live upon the air, without receiving any food
by the mouth, agreeable to the old adage;
‘being like the cameleon, to live upon the ajr,
Philofophers are very tenacious in receiving
fats which they cannot account for, and which
is certainly right; throwing off all the fuper-
ftitious ftories which former ages believed
from ignorance ; but yet we may errin being
¢oo fceptic. There are many authors, whofe
veracity and authority are of the firft confe«
quence, who declare, that the cameleon can live
without food, having nothing to fubfit on
but the air. After maturely reading and at-
tending to both fides of the queftion, I have
deduced this opinion; that the cameleon, in
thofe warm countries, where it inhabits, can
really {ublift without food; but that, ag
neceflary to its perfect vigour and luxury, it
will feed upon flies, but in fo fmall a quan-
tity that they fcarce can be called food to
it

Cec g a
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A gentleman declared to me, that he
has kept a cameleon confined, when he was
certain no flies could get near it, inclofed in
a large net, for the fpace of two months with-
out feod; and the animal after it appeared
perfe&ly well.  In England, in this compa-
tatively cold country, people who have kept
them, have fubfifted them upon three or four
flies a week, without the animal’s choofing
any morc; nay, fometimes voluntarily they
would go many days without any food. Ne-
verthelefs, it has all the different funions of
life, having s high degree of animal heat and
fanguification, with animal moifture, &c. &c,
then how did it receive thefe 2 Can it be fupa
pofed from the flies, fometimes not eating ong
for fuch a length of time; can this fy, I fay,
give all its phlogilton, that it will not only
fupport fuch a degree of heat for wecks, buk
- thac it mufl have lungs (which ic has, and
gomparatively large, being indced almoft all
lungs) w order to difcharge this phlogif-
ton. Can this argument be fupported with
any ferious gravity ? Befides, if i1t is philo-
phically confidered, its changing its furface fo
inftantaneoufly inta fuch variety of ftrong,
lively colours, will be found owing to its
furface abounding with fuch a deal of
Pphlogiton, fo as fometimes to give lighsg
in the dark ; and all this from the poor fly;

— WOn-



and General Principles of Life! 393
— wonderful! Noj neither common fenfe
nor philofophy can be forced into fuch fuppo-
fitions ; it will pot be found a paradox.

The next remarkable peculiarity it has, is
its inflating its body fo confiderably. Cham-
bers fays, *¢ the thicknefs of the body is nes
to be determined, as the creature alters that
at pleafure, whilit it, more or lefs, inflates its
body; and this inflation not only goes through
the wholc, but into the legs and tail. This
inflation 1s not at all like the breathing of
of other animals; for the body, when thug
puffed out, will remain for two hours, only
gradually and infenfibly finking all the time;
and afterwards will be inflated again, but much
ore quu.kly than it fubfided.”

This confiderable inflation of its body is a
very great fingularity, as no other animal thae
‘1 ever heard of is capable of ity then, as it is fo
\iaarticular, let us endeavour to inveftigate Na.
ture’s defign for it. Whatever promotes the
circulation to the furface, and whatever de-
prefles it, will give this appearance of infla-
tian and depreflion. As any good news
which gives a fpur tothe circulation, what a
fudden joy and diftention it will give to the
countenance ; on the other fide, fudden grief
or fear, how they retard the circulation; what
| a lank
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.a lank, meagre appearance they will give the
countenance ; or a part being inflamed, from
the circulation of blood being thrown upon
it,how it will diftend the part: all which proves
shat this grear diftention of the diameter of the
cameleon’s bulk muft be from a large quantity
of the blood being thrown upon its furface.
Then let us énquire from what defign, or what
will be the confequence of its blood being fa
Yong at a time, and particularly expofed upon
its fiuface?  Why, it will decompound the air,
which is the effect of animal blood being ex-
pofed, as we have incontrovertibly proved;
neverthelefs, its expofing fo large a quantity of
blood upon its furface, it has a large diameter
of lungs likewile, to expofe its blood; then,
why does it fo confiderably. expofe its fluids?
The reafon, which I prefume no one will deny,
Is becaufe it eats no fopd comparatively s andy

herefore, having no frefh chyle to decom=
pound the blood, it makes that up by diftend=
ing its body fo confiderably; in order, nq
doubt, to decompound -the air,

Chambers fays, the trunk of the body is
properly all breaft; for the creature has no
belly, its ribs beino continued to the iha, —
‘Vhen why are all 1ts vilcera lungs compara-
tively ? Prieftley’s doftrine fays, in order to

dif-



and General Pinciples of Life. 398
difcharge phlogifton, this amazing quantity it -
got from the fly; unphilofophic! for animals
who live cntirclY upon  whole fat phlo-
giftic bodies, devouring at a meal equal in
quantxty and bulk to themfelves, have no¢ one
genth of the lungs comparatively; .nay, many
of thofc ferocious animal eaters' have no
hungs.

The next circumftance to be taken notice of,,
is, its being capable of changing and refleting
fuch a variety of ftrong colours, Asits{kin ig
fo relaxed, and having every advantage from
expofing its fluids to the air, in confequence
it muft decompound the air very confider-
ably by its furface; and muft, from that con-
fiderable circulation of phlogifton upon 1ts
furface, reflect thofe ftrong lively colours,
That the refleCtion and refraction of phlogifton
will produce thefe variety of colours is proved
by the rainbow ; the explanation of which, if
the reader will look into Sir Ifaac Newton's
pptics (that greatelt of men,) he will fee fuily.

The cameleon’s living upon air, not only
elucidates our theory in refpe& to phlogifton’s
being received by the lungs and furface, but
Jikewife that its animal moiflure and fixed air
arelikewife received from the atmofpherical air;

for
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for it equally receives as little moifture by the
mouth as it does food ; therefore, as it equally
fupports the fame animal heat and moifture as
other animals have, it muft in confequence re-
geive them from the air.

. Maft animals feed upon the fpontaneous pros
dult of the earth, viz. grafs, &c. which,
upon analyfis is compounded principally of
water, earth, and a weak acid, the latter being
the farne as fixed air, but only more concen=
grated ; apd this grafs, when received into the
animal, and there paffing the digeftive fung-
tions, and expofed to the air, will decoma
pound the ajr upon the principles of attrace
sion. In this cafe the animal has grafs in
large quantities ta form its chyle, ip order to
ateract and neutralize the air’s phlogifton ; bug
in the cafe of the cameleon we find no fuch
chyle, all isreceived from che air; I prefume
the fixed air that is in the fy is fcarce worth
auentioning,

Then, as I eftablith it as a general rule,
that all animal and vegetable bodies, are form-
ed of phlogifton, water or carth, and fixed
.air, but differing in their proportion of each
‘how muft the cameleon receive its ba-
ddies, requifite for its life ? as they cannot he

received
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received by the mouth, they muft be by its
langs and fkin from the air, as it is no doubé
4 neytralized body, the fame as other animaly
formed of thofe three ingredients,

~ There is another great and extenfive ideg
opened to us, that the lungs are not only in<
ftrumental to life, by receiving phlogifton fromi
the air, but likewife in receiving fixed air,
earth, and water; which it performs by de-
¢ompounding the air, upon the principle of
the attradtion of matter: for after the air is
decompounded by the blood, thofe three bo-
dies will, from their great natural principle of
actraction, neutralize themfelves with the conw
tiguous bodies; fo that when the great uniting
principle phlogifton, is taken away from the
fixed air and water, or earth, from the natural
appetite that thefe bodies have to neutralize
themfelves again, they will unite with the
.blood and juices of the animal; and bein
there fixed and concentrated by the animal
funétions, they will furm freth matter, and
decompound frefh air.  Therefore the lungs of
animals not only receive the firft principle of
animal life, viz, phlogifton, but likewife fixed
air, carth, and watcr; which confirms to us

‘what an effential organ this vifcus is ¢co animal
lifc:

That



3‘9g An Enquiry into the Fa‘rjf . i

~That air is the great author and feeder of
4nimal and vegetable life, is proved by the
cameleon, and by vegetation taking. place
{spon hard bodies, ftones; &c. whofe refrattory
quality could be of rio other fervice to it than
frierely as a place to reft on ; every thing muft
have been produted from the air. How often
do we obferve matble and other refrattory bo-
dies in old buildings, covered with vegetation ;
éven the different metals, lead, iron, &c. and
it could not be from earth falling upon them
to form a bed, for their impending fituation
entirely deftroyéd that fuppofition ; but it muft
be entirely from the air; as no othér body
could have accefs; therefore of what healchy
moment is air to life in general!

It is amazing what crror and obfcurity this
body, phlogifton, is under; philofophér,S.thi'ng'
hot the leaft determined idea about it ; fome
fuppofing it onc thing, and fome fuppofing it
another; vet all their fuppofitions arc vague and
undetermined. In reality, authors not know-
ing what they mean by it, having no juft ideas
to conne&t with the term phlogifton, being
quite in a labyrinth; that fo far from expound-
ing its principles, they do not know what it s,
either in re{pect-to its form, appearances, or ef-
fe@ts ; they do' not know what they mean when

' they



| and General Principles of Life. 294
they name phlogifton; therefore how fhould
they elucidate it:

The general received opinion, (though it is
hard to colleét their opinions) feems to be,
that it is of the nature of fixed air; the pro-
perties of which, viz. fixed air, is undoubtedly
an acid. But we fhall prove that they are di-
ametrically wrong; for inftead of phlogifton
being the fame body as fixed air, or of .the
nhature, quality, or appearance, it is juft the
dire& oppofite; as different as alkalies and
acids, or black and white.

Tt was in attending to this great principle
phlogifton; its great powers and effe@s, in the
great planetary world, that I found the great
key, by which it direts its great operations ;
it being, as I obferved before, the ether of the
philofophers, the paluium vite of chymifts, and
the medicatriz nature of phyliciansy in thort,
it is the great living principle through the
whole univerfe. Having this great and ex-
tended idea of it, I accurately attended to all
its phnomena; firft finding out what bedy it
teally was, then obferving accurately its greag
qualities and effelts.

The ﬁr&'grtat obje of thefe enquiries were
directed o the plangtary fyfem, to fee its great
effeéls
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effefts there: for,upon reading the great siif
Ifaa¢ Newton, there were fome circumftances
in his great fyftem I could not give affent ¢o g
there¢fore in attemptirg to digeft his fyftem,
and to retify thofe parts which were nct
agreeable to me, were the firlt origin in mak-
ing me launch into the general {yftem of na-
ture,and there to behold the great and powerful
effeéts of phlogifton, ‘

After eftablifhing a planetary fyftem of my
own,; which differed in fome points confidera-
bly from Newton’s ; in the principles of which
fyftem 1 found out what phlogifton is; and
what are its powers and effefts; and when I
came to apply my knowledge of it to its ef-
fe&ts upon animal, vegetable, and mineral
life, I found it as directly confonant and agreea~
ble to them, asit was to the planetary fyftem.

So that, after Ihad thoroughly digefted iy
planetary {yftem upon paper, and then attend-
ed to its effe@ts on animal, vegetable, and
mineral life, I found nota great deal of diffi-
culty in elucidating them, as I found out the
great key before, in fearching for planetary
life; for, in that great and interefting fearch
1 found out the principles of the air, it im:
_perceptibly taking place, in eftablithing my
doérine of planctary evolutions; finding out,

that
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that in planetary life there muft be fuch 3
body as phlogifton, of fych and fuch effeéts;
and, to aid and aflift fuch and fuch effes,

phlogifton muft produce air, formed of fuch
and fuch bodies, of fuch-and fych qualities :

That after eftablithing this grand link of the
chain, viz. the principles and powers of phlo-
gifton upon the planetary fyftem, all the reg
imperceptibly followed.

All thefe may be thought bold affertions,
but I leave them to the candid and impartial
public, toknow whether they are juft or not,
and whether they are to live or die; for, cer-
tainly, inveﬁigations of this kind, if they are
done with any kind of ingenuity, are to be
applauded ; as it is incumbent upon every
philofopher to fearch for them, they being of
fuch effential fervice to mankind. And, upon
the impartial public being the umpire, if I
fhall be found to have failed in the attempt, I
hope they will not cenfure, as fo many of the
greatelt men have been foiled before me in the
fame refearches. And, as I have entirely
launched into a large field, the whole being
entirely new, that at leaft it may be aflitting
to others, who fhall purfue the fame enqui-
ries; they have been my conftant ftudy for
thefe ten years, and I hope the world will not

Dd too
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too.feverely criticife vpon fy. youthful la-
Bouss.

* But, }idqu'cl:, T thall take leave of them;
well knowing whatever may be their fenti-

ments, they will be founded upon knowledge
and juttice,

THE END,



