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TO

S;x JOSEPH BANKS, Barr,

L

Prefident of the Royal Society, &c. &,

Sir,

As a Patron of the Liberal Sciences,
and more efpecially, from the native benevolence
of your difpofition, as the favourer of every at-
tempt that may tend to alleviate the affliétions of
mankind, this work is humbly offered to your
notice.

It exhibits in a concentrated point of view the
late improvements in Chemiftry, and thofe im-
portant difcoveries refpecting the animal ceco-
nomy, which thefe have fuggefted.

It places man in the ceﬁtcr, and explains the
relation he ftands in with regard to the bodies
which furround him,

Vor. L. o gk The
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The office of the lungs beling known, and the
alteration of the blood from the 4ir we breathe,
and the influence of exygenated blood on the nerves
and animal ceconomy, the ftudy of phyfic is now
become a pleafing and interefting purfuit. Na-
ture appears fublime and fimple in her operations.
The great myftery of life is laid open to our
view, and we are enabled clearly to comprehend,
how this wonderful machine of ours depends
gvery moment for its exiftence on the due fupply
of air to our lungs, difplaying at once the wifdom
and benevolence of T ALmicury. Having
learnt this intimate connection, we fee the grounds
for the pnewmatic prafiice lately inftituted ; and,
from the exertions of phyficians in this line,
we -are led to entertain fome hopes of feeing
even thofe reftored, who have already-been de-
fpaired of by their friends. We are taught here,
alfo, how to avoid many common and afflicting
diforders incident to. the human frame; and,
thanks to Dr. Beppogs, and Dr. Darwin, and

the Rev. Mr. Townsenp, who {tand confefledly
8 the
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the foremoft ‘among the modern improvers of
medicine, the way to a prolongation of life and
health, comparatively fpeaking, is madg¢ eafy :—
and if the execution of this work has at all cor-
refponded with the intention of the author, per-
fons of both fexes, who have the power of fixing
their minds for a few hours, and feel themfelves
interefted in the important enquiry, will foon be
initiated into the new difcoveries of chemiftry,
and the new theory and practice of phyfic, there-
by introduced.

The labours of many enlightened phyficians
are here prefented in one body, and by notes,
and fome alterations in the text, and a methodical
arrangement, it is hoped, they are rendered in-
telligible even to fuch as have not been ac-
cuftomed to ftudies of this kind. As a juft tri-
but of refpeét and efteem,

I have the honour to fubfcribe myfelf,

SIR,

Yours, &c. &ec.
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07 0 TR SRSt L e M |

{The crude Mercuny was become a Calv,

[The 7 Grains acquired Weight in the Mgg-
CURY in its calined State muft thercfore
5 have arifen from the Abforption of the 14
cubical Inches of Ain which had difap-
B 1 A et s R R R |

b 2 : LAVOISIER
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83 Grains of RuNNING QUICKsILVER being
procured), - - - - - = - - -

{Thc Cavrx in this Procefs loft 7 Grains (only

{Now 14 cubical Inches of A1r was found in
the Veflel, which weighed exaétly 7 Grains,

(He then examined this Aixr, produced from
the Reduion of Tae Carx, and

\ 1. An Adnimal being placed in it, be-
came remarkably Jwely.

2. A lighted Body being put into it,
burnt with wncommon Splendowr, -

Ls

This A1r being found fo wvery favourable to

Life was called therefore Virar Air, -
[Of its other Adppellations, - - - - - -
1. Depllogifticated Air.
2, Pure Air.

. 3. Empyreal Air,

4, Highly refpirable Air.

5. Oxygen Gas (Acid making Air), from
the Greek Words ofve, fowr; and

s veisopaly 10 &gﬂt

FThe Reafons for this laft Term Oxvoen Gas, - - =

1. Sulphur combining with Pital Air forms an dcid
Airy which being ablorbed by Fater, is denomi-
nated ViTRIoLIC AcCIp.

9

ib.

10

ib.

1T

2. Charcoal,
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Secer., IV. Taue SyntHEsis, oR CoOMBINA-
TION, OF
1. AZOTIC AIR, and
2, YITAL AIR.

: FAGE
Having repeated ¢Zefe 2 Experiments with the
Jame Refult, he took
1. The 84 Cubical Inches of Azortic
A1r, remaining after the Calcina-

tion of thg 83 Grains of Mercury;
and

2. The 14 Cubical Inches of ViTaL AR,
given out by the Redudtion of the
00 Grains of the red Calv of Mer-
cury; and

3. Combining them, he produced 100 cz-
i bical Inckes of ATmospHERIC AIR, 12

rHence he concludes that ArsmosprERIC AR
is a@ually compofed of fws Aeavy and folid
Subflances,

1. Azor, and
2. OxYGEN.

Which Bodies are rendered aeriform by their

Combination with Caroric, or MaTTER
oF HEAT, - " =" o Y. AT 1d

4 That
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{That OivcEy is a Jfolid Body was proved by its forming
part of a metallic Calxy = < = = - - - o .

{Thal: Azor is a folid Body is proved (page 39) by its cn-
tering into the Compofition of dmmgriac or Alkali, -

That CarLerie, or Matter of Heit, fliould render Oxv-
GEN and AzoT gafeous, is not mére extraordinary than
that it renders Ice_flusd, and heated to 212 it becomes

pafeous or aeriformt, = = = 4 4+ 4" a = o a

Even a Dramownp has been converted by CaLoric into
an aeriform Body, = + = = = - <« o o - -

rAlthough thefe two Experiments of La-
voisier furnifh us with a very fimple
Means of obtaining féparate from each
<  other the fwwo elaffic Fluids which compofe
our Atmgfphere, yet do they not give us an
exact Idea of Tue PrororTiOoN In which
L thefe twwo enter its Compofition, - - - =

{ For the Azetic Air remaining after the Calei-

nation of the Mercury fhll retains a {mall
Part of the Fizal Air, which the Mercury
J could not feparate, :

1ft, From the mutual adhefion of the
Oxygen and Azotic Airs, and

2d, From the firong Affinity which
LS unites Oxypgen with Caloric, - - -

14

ibs

ib.

ib.

15

in
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rIn cnnféqlxmce of thefe Affinities, though the
OxycEex is torii from the Caloric and Azot
by the fuperior attraction of the Mrcury,
yet fowards the Clofe of the Procefs there
| remains with the Azotic Gas fome {mall
U Portion of the ViTir Atk,” - ="=1< - 15

F'.Thc true .Praparﬁm of
I. AzoTic Arm, and
2. ViTaL A1n,

is ufllﬂl}r,

In a Gallon of ATMmo- [ 3 Quarts uf&znﬂcﬁm. :nd:
- SPHERIC MIR, = | I Quartof ViTAL AIr, -~ ib.

of Readers a lefs intelligible, Explanation

{A more P&;fcﬁ;ﬁic, though to the generality
of thefe Exper.’[mr.nts', e S

L:avoisier’s 1st. EXPERTMENT!

MEercury at a certain Temperature, over-
coming the Affinities of Caloric and Azotic
Air for Oxygen, attra@ls and fixes within
itfelf that Principley < - = - - - - fib.

[ An experimental Philofuphcr might illnffrate
this by placing;

A Neepre in contaét with re Mag -
nets of different Powers,

which would reprefent,

< 3 2 5 - A
the Oxvyeex in union with the Azorid Gas
and 1ts own Calbric.
Vor. 1. c Az
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The Temperature being increafed,
J The Affinity of Caroric for Oxygen

is rendered fuperior to
The Affinity of MErcury for Oxygen -

.

rHence the Oxygen is withdrawn from the
MEercury, and hence,
1. Its Decreafe in Weight.
2. Its Refloration from a Calx to a Metal-
Jic Body, and

3, The Vital Air (Oxygen and Caloric)
L W obtained by this Procefs, - - - 4

Seetr. IV, Tue Anarysis oF Oxycen AIR,

Or its Separation into its three
Conftituent Parts,
1. OXYGEN,
2.-HEAT, and
3. LIGHT.

{Dr. IncexnOUSZ's chegant Experiment, - - 16

{He took the Stee/-chain of a Watch, and heat-
ed one Extremity red /ot ;

He then thruft the /eated End into a Phial
containing OXyGeEN AIR, - - - - - jb,

c 2 It






- CONTENTS.
L PAGE

Hotw much ffower'is the Calcination or Bufiing
of IroN under other Circumflances! -~ - - 16

‘The rousp Grorvires thrown off, as the
% =2 Tron 's:.rasﬁurmng,hemg c-:}ﬂeuftcd was found
iy, g s 35 wmﬂmf__.rﬁ.‘rfuaps, and egqm’fed the
Iﬁrgﬁﬂ of Trox and of thz: U'JLTGEN AIr

L m:pk_}wi‘ and -:‘ai?ﬁa:wr? g SETTE |

!

i { A wore philofophic Account of ‘THis Expemi-
_MENT, : - -

(At a certain Temperature Inox has.a fironger
{ Affinity for the Oxvycey than Cavroric
-*~. and LierT have,-- « - - a0~ = - - 1%

The Irox therefore attralls to itfelf the Oxx-
GEN, with which it.comifnes, ' = - =~ - ib.

eﬂgagwf are rendered aive; and evident to

{ﬁ.nd -the Caroric and Licat becoming dif~
theSﬂy.-':;,~ - = = - - - - - jh

r?ts the Caleination n'f‘l'u\fﬂnnﬂn‘i' in Lavorsier's Experi=
J ment lafted Jevleral Days, the Difengagement of Caro-
Ri1c and LicrT was extremely fmall for each particular
Moment of Time, and therefore not perceptible to the
e s s en N

rThe HeaT alfo of the Furnace was confounded with it,
which made it neceflary to relate the dbove Experiment,
where the ﬂ'm&lg'?im of the METAL was more rapid, or,
miore juitly fpeaking, the Dicompsfition of the Qv crw

b ARy oo o - - KA Wnelon - - - b

When
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{Tl.'.' the two Ends, he affixed Eladders filled
with fﬂﬂiﬂmﬂlf# i rigols wid - e -

{Havmg apphed a firong Heat to the Middle
of the Tube, he prefled the Bladders, - -

{Thc INrLAMMABLE AIR foon djj&fﬁcaraf -

{The Rep Leap rc-aiﬁun-::d its nrrgmm’ ;-rffraffn.
SF-&'”JW, T . = = = = - = -

{ Ao OxycEw GAs was e (g SR (R

A Queflion then arofe, whence this Property
in InFrimmaBrLe A1r, which the _Ansi-
phlagiftians would afcribe to the Evolution
of OxveEx GAs? Rkl o |

was faid to have been adforbed, and was

The InrramyaprLE A1r which had appeared
{ now called Phbgiflon,- - - - . - -

{ But #Aic muit have occafioned an Imreqﬁ: of
i Weighe, if INFLAMMAELE Am or Pl.-n..u-
{ "~ ¢1sToN be Matter, whereas on the con-
{  trary the metallic Lead weighed lighter thm‘:

in its State of Caly, = =~ 1en = 1= - =

try, the Honourable Mr, CAVENDISH re-

{Furtunately for the new Dolfrines of G-fw;f{'f.:
folved this‘Difficulty, - - - - - -

18

ib.

19

ib.

1b,

ib.

19

ib,

ib.

He
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Sectr. VI. THE Anavvsis oF WATER ;

Or its Separation into its fwo
Principles,

1. HYDROGEN, and
2. OXYGEN.

¢ ; PAGE
MEeuUsNIER'S FAMOUS EXPERIMENT.

{He put fome Iroxy Wike into a Gun-barrel, 21
{He carefully noted down the Weight, - - ib.

He fo contrived it, that WaTer glided down
the Bagrel, = = - - = = - & - - -ib.

{At the other Extremity he had an Apparatus
adapted to receive any aerial Produét, - ib.

FHaving applied Heat to the Middle of the
Tube, where the Irox Wire was, as foon -
as this became red hot, as the WaTEr
paflfed alongit, - - - - - - - - 22

1. Hyprocen Arr, or Inflammable
Air, entered into the Recipient
adapted to the Gun-barrel for re-

J ceiving any aerial Body, and - -~ ib,

2. The Oxygen of the WaTer being
united to the Inoxw Wire convert-
editintoa Calv, - - - _- = - ib,

VOL. l- d 3r The
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Now ProsproRrus is a_fimple Body; that is, one with
whofe Compofition we arc as yet unacquainted, = -

(But MARELE is compolfed of,
1. Carbont or Charcoal combined with
2. Oxygen, i.e. Carbonic Acid, and

3. Calcareous Earthy = = = = = = = = =

For if diluted ViTR10LTIC ActD be poured on MARBLE,
this Acid having a fuperior Attradtion for the calcarequs
Farth than the carbonic Acid has, it unites with the cal-

carmus Earth, - = = = = = = = = = =

- And the carbanic Acid becoming difengaged attraéls to itfelf
Caloric, and efcapes in the Form of Gas, - - - -

Hence MARBLE is faid to contain Cardonic Acid Air, or
Fixeddiry, = = = = = = = a = = =

"Mr. Texaxt having applied a quick Heat
to the Puospaorus and Marsrz in the
Tube; the Refult was

1. Phofphoric Acid and calcareous Earth.
2. Phlafphorus and calcareous Earth, and

L 8. Carbon or Charcoal, - - - - -

(Or, in other Words, at a certain Temperature

PiiosrHoRrUS overcoming the Attrattion of

the Carbon for Ozygen, divorces it of thae

Principle, and becomes in confequence,

- 1ft. Phofphoric Acid, which unites with

the ealcarcous Earth of the MaRELE.
d 2

33

24

il
ib.

iba

23

The
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The Carroxic Acip AIr, or Fixed Air, ob-
{ tained, equalled the Weights of the Cnar-
coaL and the Oxyeen Aig employed, - 26

{Fmﬁn A1r is compofed of 28 Parts of CHAR- ;
coAL to 72 of Ox¥YGEN AIR, - - - - ib,

Or in other Words, 144 cubic Inckes of THAT
{ A1r will faturate or take up 28 Grains of
CHEARGOAL, = = i= wim = = o = 1D

The Properties of Fixep Air are,
1. 1t1s fpeclﬁcall}r heauier than common

i_ 2. It is adverfe to both Flame and Life, - ib.

Secer. IX. Tuae AwnaLvsis oF ADErs, OR
Animar Fat;

Or its Separation into its fwa
Conftituent Parts,

1. HYDROGEN, and
2, CHARCOAL.

Of the Diffillation of animal and wvegetable
{Sué;?mwf:,------*-—--ﬂf

Vegetable O1. is proved to be compofed of
{ Hydrogen and Carbon or Charcoal, - - - 28

That
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Secr. X. On P.UTREFA,CTroﬁ;
Or the Refolution of Organized Matter
into its Confiituent Principles.

1. HYDROGEN,

2 OXYGEN:
3. CARBON; and 0
4. AZOT.
PAGE
{Narurea@sina Circle, - - - - - - 37

The Chamges of corpereal Things are to be placed only in the
various Separationsy and nevo A focintions, of BERMAWENT
PARTICLES; = = = = = = = - == = = 36

VeceTaBLE SuBsTANCES Which confift of Hy-
drogen, Oxygen, and Carbon, maintain for
a long while their organized Strutare and
putrefy with difficalty, - - - - - - 3y

The fir/t Effec? produced on VEGETABLE Suz-
~ sTances which thave loft their vital Prin-
y ciple is the Deftruftion of the Equili-
brium, ,or juft Union of their conftituent
,_ Prineciples,. r=tfal W s icial s "o b,

fermenting Juice is covered on its Surface
with Carsoxic Acip Gas, or Fixed Air, ib.

8 The

{Thl.: Oxygen unites with the Carbon; and the
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The Progrefs is different with Subftances
containing Azo#, - - - - - - - - 38

Thus animal Bodies putrify immediately; or
if the Putrefation be preceded by either of
the other Stages, their Duration is too thort
to be perceived, - - - - - - - - jh

contain a Quantity of Aze¢, are added to
the Elements capable of Putrefattion, to
form Compofts on Dunghills, - - - ib,

The Addition of 4=zs¢ not only aceelerates the
putrefa@ive Procefs, but combining with
the Hydrogen, a new Produé is formed,
viz. Ammoniac, or Volatile Alkali, - - 3g

{chcc it 1s that animal Excrements, which
I {

§ That Amyoniac is compofed of Azos and Iy-
drogen we have the following Proof,

FIf Ammowiac be applied to a metaliic Oxyd,
1. The Metal is revived,
2. Water 1s formed,

3. Azotic Gas 1s obtained pure, - - - ib.

s

[Here the Oaygen of the merarric Oxyp
unites with the Hydrogen of the Avmoniac,
4 and WFater is formed, and the dzof, the
| other Principle of Ammoniac, is in con-
[ {fequence difengaged, -~ - - - -~ = o jb,

Vor. T, e of
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Clurcles.

Parr. II. THE AGENCY OF OXYGEN
AIR IN THE ANIMAL
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OF VITAL AND VOLUN-
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Introduction.
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The AORTA, =~ = =.= = = = « a ib.
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The Offer was accepted : But the Tyrant, by
whofe Order alone fuch a Step could be
taken, wwas affeep, and no One durfl difturb
oty e gl s L SR

{The Defpair and Confufion amongft the Pri-

JOBERE = s e (B G el A . =

{Mr. Horwere's peculiar Situation, - - -

{The extraordinary Refpect which was paid min, ib.

He is feized with frong Palpitations of the
Heart, and call$ aloud for Water, - - -

one of them attempt to touch it until Ze

{“ Giwe him Water,” his People cried, nor wonld
G [ {1 A anaibopi i e SR

{Mr. Horwerr finding himfelf fiill more
thirfty after drinking, he abftained from
Water, and moiftened his Mouth from
Time to Time by fucking the Pegspira-
rrow from his Shirt-fleeves, which tafted

L Joft, pleafunt, and refrefhing, - - - -

- Here the Oxveen of the Animal Oil might
perhaps fupply in fome Degree the want
of that Principle, which was held here in
a lefs clofe Bond of Union than in Water,

They dtop faft now on all Sides, and a pun-
{ gent Steam like Hanrsnor® (Hydrogen and
Azot) arofe from the Bodies of the Dead,

48

49
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ib.

51

ib.

ib.

ib.
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Out of 146, who entered this Prifon, only 23
were found a/ive in the Morning, - - - 52

{ﬂl_l thefe were feized with a putrid Fever, - ib.
{Mr. HovweLt fuffers further Hardfhips, - 53

At length the Soubah’s Mother interpofed,

and with unexpected Generofity he replied,

“ their Sufferings have been great, and tiiey

{  JShall have their Liberty;” and they were
L accordingly releafed, - - - - - - - ib,

Another melancholy Proof of ThE NecessiTY
OF A DUE SUPPLY OF AIR may be drawn
from the Evidence of Dr Trorrer de-
livered before the Houfe of Commons, - ib.

{.ﬁ. Note fhewing the Manner Slaves are procured, - = - 54
{The Treatment of Slaves on their Paffage, - 55

{A Defeription of the Places in the Ship
where the Slaves are ftowed, - - - - ib.

{The Temperature of thefe Rooms is generally
above g0 of Fahrenheit's Scale, - - - - 1ib.

1 have often, fays Dr. TroTTER, obferved the
Slaves drawing their Breath with all the
laborious and anxious Efforts for Life,
which are obferved in expiring Animals,
A{ubjeéted by Experiment to foul Air, or in
the exhaufted Receiver of an Air-pump, - ib.

I have
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4‘1 have often feen them, when the Tar-

pawlings have been inadvertently thrown
over the Gratings, attempting to heave
them up, crying out in their own Lan-

L guage, * e are fuffocated,” - - - - 56
Many have I feen neap, who the Night be-
fore have fhewn no Signs of the {malleft
Indifpofition ; fome alfo in a DYING STATE,

L Deck, irrecoverably loft, - - - - - ib.
Hence out of 050 young, fout, and fealthy
Slawves, before the Veilel arrived at Antigua

more than 50 had died; and about 300
were tainted with the Sea Scarvy, - - - ib.

%‘ and if not brought up quickly upon the

forne Ships employed in the Slave Trade
bury a Quarter, fome a Third, and others

{Mr- Wirson declares upon Evidence that
even Half their Cargo, - - - - - = ib.

Slave Trade to the Britith Commons and

{ﬂ fine poetic Addrefs on the Subje& of the
: Lords by Dr. Darwiw, - -, - - - - ib,

puk SuppLy of AIr may be found in the

{Anuther firong Proof of the NecessiTy of a
Hiflory of the DusrLin Lying-in Hofpital, 57

died 2944 Infants within the firf? Fortnight

{Iu this Hofpital out of 7650 Infants there
afted disit Bty *o L0 S OamIs LR L L5

¥

Vor, I. £ Theat
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- {That is nearly one Child out of cvery Six, -

their Mouths, and the Face looked dlue, as

{Thefc Children, many of them, foamed at
-though they were chogked, - - - - -

r This laft Circumftance led the Phyficians to

K conclude that the Room in the Hofpital
{ was foo clofe and crowded, and hence that
the Infants had not a fufficient Quantity of

L gooD AIr to breathe, - - - - - -

The Contrivances that were devifed to let
in frefle Air and remove the Bad, - - -

The CONSEQUENCE Was that_qut of 7650
Children born, there died ondy 279, =

{That is not even one Child in Tewenty, - -

{r. Howarp's Opinion refpecting the Caufe
of Fail-Fevers, - - - = = - = - =

Secr. III. THE CHEMicaL ALTERATIONS

AIR UNDERGOES BY BEING RE-
SPIRED.
{Dl‘. PriestLEY's EBadiometer, - = = - =
{ His Difcovery of NiTrous AIg, - =~ - -
{The ManNER #is dir is produced, - - -
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The Union of Nitrows iy with Fital dir forms NiTRoUs
i S e e e duier Nyl TR 6o

Nitrous Acip occupies but a fmall Space in compari-

Hence the Decreafe of the Bulk of the two mixed Airs; as
{ fon with thefe fawo Airs, = = = = = = e gmis) iy AR

This Decreafe marks the QuanTiry of Fital
{ Air in any given Portion of Commen Air, - ib.

there was lefs Fital Air in his Study than

{B}F tH1s TEsT, Dr. PR1ESTLEY perceived, that
on the Outfide of his Houfe, - - - - ib.

York was not fo gnud' as the Air near

{ﬁnd that the Air in the Neighbourhood of
dicedsy i=2vml 40 wp e sledle ve = b,

was not diminifhed equally by the NiTrous

{'_I'hat is, the Bulk of the Airin the firft Trials
AR, as in the latter Txials, -. - = . ib,
' {mesml{s Budiomieler, = = .= ~ === @1

{He places a cylindrical glafs Tube inverted
over Quickfilver, - - - - - = - - ib,

{He then pafles into it fome Phofphorus, - - ib.

{This being fet on fire confumes all the Vital,
: or Oxygen, Part of the Air, « - - - . ib,

f2 PuosrHORUS,



CONTENTS.

FAGE

Puosruorus, like other combuftivle Bodies, attrafts
Oxygen, the Particles being once feparated by heat beyond
their Sphere of mutual Attradtion, or the Attradtion of
Colidiam it e annuiietie o AVt

The Phofpkorus becomes, in confequence of this union with
Oxygen, ProsPHoRIC ACID, = = = - = = =

an Fucreafe of Weight exaltly correfponding to the Weights

{Thc PuospHoRrUs obtains by this Converfion into an Aeid
of the Phofphorus and the Oxygen Air confumed, - -

{'I'hnl: is 100 Parts of Puoseworus will abferh 154 Parts
of OxyGEN, or ViTAL, AlR; = = = = = =

Puriry of the Air alroad, in the General

{Lavmsmn‘s Experiments to afcertain the
Hofpital, and at the Theatre, - -~ - =

{Aﬁmad- there was 27 Parts Oxvycen AIR in
an ' Hupdred;h & <o ¥onat Sl = =

A1r in an Hundred, and in the upper Parts

In the Hofpital there was 25 Parts OxyGEN
{ of the fame Room lefs, - - - - - -
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APOLOGY.

Nos qui fequimur probabilia, nee ultra id quod veri fimile occurrerit progredi
poffumus, et refellere fine pertinacia, et refelli fine iracundia parati

fumus.
Ciccro,

Tue reader will foon perceive that the Author
of MeprcaL ExTracts intended at firlt only to
have prefented to the Public a concife view of
“ THE RELATION WE STAND IN WITH REGARD

]

TO THE AIR WE BREATHE ;"' and as the pneumatic
chemiftry had been fuccefsfully introduced into the
practice of phylic, this Volume would have been
fucceeded with ¢ paTHOLOGICAL EXTRACTS RE-
LATIVE TO THE EXHIBITION OF DIFFERENT

¥

AIRs:” but the progrefs of this new frience has
been fo flow, from the oppofition which naturally
awaits every great undertaking, that though the
infant {cion foon bloflomed, and bore fruit, yet

'VBL. I. #& Was




was the produét {canty, and the tedious interval was
therefore filled up at the defire of feveral fcientific
friends, in giving © THE RELATION WE STAND
IN WITH REGARD TO HEAT,—LIGHT,—CLOTH-
ING,—F00D,—EXERCISE,—and laftly, THE oEB-
 JECTS WHICH EXCITE THE MIND THROUGH THE

MEDIUM OF THE SENSES,”

Firft, it is explained * HOW THESE STIMULI IN
A PROPER PROPORTION CONDUCE TO HEALTH.”
This occupies the two firft volumes: and at the
commencement of the third it i1s fhewn ¢ How
THESE STIMULI TEND TO DESTROY HEALTH WHEN
iN ExcEss.”—and in this volume it is alfo fhewn
“ HOW THE ANIMAL FRAME IS AFFECTED, WHEN
THESE STIMULI ARE IN AN UNDER PROPORTION.”
—The fourth volume relates chiefly to the wer-
vous fyffem, ¢ BEING THE HISTORY AND EF-
FECTS OF THE EMOTIONS AND PASSIONS OF
THE MIND AND THE LAWS TO WHICH THESE
ARE SUBSERVIENT.”

Thus,

i i T



Thus, amidt numerous avocations, 1 have
attempted to explain, more extenfively than has
hitherto been done, part of the SYSTEM, which
was firlt eftablithed by Dr. Joun Browwn, and
upon which the preumatic praitice is engrafted; a
fyftem not in #/elf at any time complete, but to be
confidered as a FouNDATION and a SCAFFOLDING,
which will enable furure induftry to ere€t a SOLID
and a BEAUTIFUL EDIFICE, eminent both
for its fimplicity and utility, as well as for the per-
maﬂéng: of its materials—which may not moulder,
like the ftruétures already erected, into the fand
of which they were compofed: but which may
- ftand unimpaired, like the NEwToNIAN PHILO-

soPHY, a rock amid the wafte of ages!
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CHEMISTRY.

-——-—-—-—*——-—

W e will not tire the reader with tracing the pro-
grcfs of chemiftry from the earlieft antiquity: but
commence at that time when alchemifts gave up their
golden dreams, and turned their attention to improve
by this art the [cience of medicine.

The doétrines of Galen, which were {pread over
Europe, had taken fuch firm root in the 16th century,
that they feemed to defy all oppofition. The remedies

invented by chemical operations were at that time
only adminiftered by men in the loweft condition of

life, men without {cience, without induftry, and with- -

out honour. At length, however, PARACELsUS ap-
peared. He does not feem to have ftudied phyfic in
any of the eftablifhed {chools ; but while he travelled
in different countries he picked up remedies from all
forts of people, and particularly from the chemifts of

thofe

Paracelfus,
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thofe days, From thefe he learned the ufe of mer-
cury and antimony, and from fome hardy empirics
the ufe of opium. When returning home from his
travels he determined upon following his father’s
profeflion, which was that of phyfic, and by thefe
remedies he was able to cure many difeafes that baf-
fled the inert remedies of the Galeniils; and being of
a bold and boaftful difpofition, he made the moft of
thefe cures; while, at the fame time, the partiality
of mankind to novelty foon contributed to give him
fame. He was fo far more fortunate than other che-
mical pra&itioners, that he obtained the profeffor’s
chair at the univerfity of Bafil. In this new fitua-
tion he attempted a fyftem of phyfic, blended with
the moft extravagant and vifionary doétrines, fup-
ported and covered by a great deal of new and un-
meaning jargon of his own. His leCtures were chief-
ly employed in recommending his own chemical re-
medies, and declaiming in the moft outrageous man-
ner againft the regular pra€titioners. He went even
{fo far as publicly to burn the works of the Greek
phyficians; and he infolently told the phyficians of
Bafil, that the very down of his bald pate had more
knowledge than all their writers, the buckles of his

I fhoes
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{hoes more learning than Galen or Avicenna, and
his beard more fenfe than all the univerfities to-
gether,

It {eldom happens, that a man of but common

abilities, and in the moft retired {cenes of life, ob-
i'{:rw:s fuch a ftri& uniformity of conduct, as not to

afford prejudice and partiality fufficient materials for
drawing his chara&er in different colours; but fuch
a great and irregular genius as PARAcELsUs could
not fail of becoming alike the fubjet of extremes of
panegyric and fatire. He has accordingly been
efteemed by fome a fecond ZEfculapius; and others
have thought that he was poffeffed of more impudence
than merit, and that his being fpoken of was more

owing to the brutal fingularity of his conduét, than
to the cures he performed.

But in whatever eftimation the merit of PArA-
CELsUS as a chemift or phyfician be held, certain it is
that he formed a {ect of practitioners, who appeared
in oppofition to the eftablithed fchools, which were
then entirely followers of Galen, and thefe two ad-
verfe parties apitated Europe for more than five
hundred years. Nothing but [uccefs could fhake off
the torpor or vanquifh the bigotry of the Galenift.

Thefs




Senneris,
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Mayerne.
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Thefe at laft finding their throne totter, called in the
aid of the fecular power, and employed it to crufh
their adverfaries. In France antimony was prohi-
bited: but in Germany the chemiits prevailed, and
the Galenifts were obliged fometimes to have recourfe
to the remedies of the chemifts, when SENNERTUS,
one of the moft eminent of the Galenifts in Ger-
many, endeavoured to reconcile the two oppofing

parties,

Very early in the feventeenth century, Sir THEo-
pORE MAYERNE, who as a chemical phyfician had
been much oppofed and oppreffed by the Galenifts of
France, was called over into England, where he was
appointed firft phyfician to the king, and continued
to hold that office for more than thirty years after.
His ﬂ]é{.‘-ry and i1]; prefcriptions were like thofe of the
Galenifts ; but he was at the fame time a great fa-
vourer of chemical medicimes,, and particularly .ﬂfl
antimony ; the medicine, with regard to which the
two fects were moft cfpcciﬂliy divided. It does not
however appear, that he met with any violent oppo-
fition from the phyficians in England : ~but, on the
contrary, we find him hecmnin.g a member of, and

acquiring
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acquiring great authority in, the London collegc.
Tt is probable that his great credit put an end in Eng-
land to all diftinction between the Galenic and che-
mical pratitioners; and, as in the year 1666, the
faculty of Paris refcinded their arret forbidding the
ufe of aiitimony, the odious diftinction between the
Galenifls and chemifts gradually diminifhed.

VAn HermonT was the difciple of PARAcCELsUS.
He firft gave the name of gas to thofe vapours, which
refemble the air we breathe. He obferved, that
fome bodies refolve themfelves almoft entirely into
this aeriform {ubftance. Not, adds he, that they are
- contained in this thape in thofe bodies from which
they are feparated; but exilt in them in a concrete
form, as if fixed or coagulated. He afferts, that 62
pounds of charcoal contain 61 pounds of gas, and
only one pound of earth. The gas which flies off
from calcareous earths and metallic bodies while they
effervefce in acids, did not efcape his notice: the
quantity contained in tartar is fo great, that it breaks
and burfts into fhivers the veffels in which it is diftil -
led, if a free egrefs be not given to it, He applied

this theory to the explanation of fome phenomena of
Vor. L. =B the
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the animal ceconomy. It isto this efluvium that Vax
HeimoNT attributes the fatal effeéts of the Grotto Del
Cani ; — the fuffocation of workmen in mines ;—
the accidents occafioned by the vapour of charcoal ;—
and that deleterious atmofphere which is breathed
in cellars, where {pirituous liquors are in fermenta-
tion. He accounts for feveral difeafes upon this prin-
ciple, and afcribes the propagation of epidemical dif-
orders to noxious vapours with which the air is fome-
times infeCted. We are aftonithed, fays LAvoIsier,
in reading his treatife de Flatibus, to find an infinite
number of facts, which we are accuftomed to con-
fider as more modern, and we cannot forbear to ac-
knowledge, that Van HermonTt has related, at
that period, almolt every thing, which we are now
better acquainted with, on this fubject.

His fkill was fo great, and the phznomena his
chemiftry prefented fo marvellous, that he was ac-
counted a magician, and thrown into the inquifition:
and having with difficulty extricated himfelf from this
abominable charge, he was releafed, and retired to
Holland, where he died in the year 1644.

I fhall not prefume to decide which of the two

great branches of natural philofophy contributes moft
to

i R
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to the ufe and the ornament of life; but I think it
natural that the mechanical department, where pal-
pable maffes of matter are brought into aftion, and
motion is vifible in its progrefs, thould {fooner advance
towards perfeCtion than thelchemical, where effelts
are produced by the infenfible movements of imper-
ceptible particles. It feems therefore to have its
foundation in the order of things, that the philofo-
phers of the preceding age fhould have been employed
chiefly by aftronomifts and mechanics, and thofe of
the prefent by chemiftry. Yet if the rule be at all
juft, what a viclent exception,—fuffer me to repeat
it, have we in the inftance of Joun BarrTisT Van
HevrmonT, who filently, and unperceived, difcovered,
if not the whole fum and fubitance, yet certainly
many of thofe fplendid fa&ts which adorn the writings
of PrRIESTLEY, CAvVENDIsH, ScHEELE, Lavoi-

siER, and other philofophers of the prefent day.

Not long after, the illuftrions Bacon formed
plans for promoting the fciences in general, and par-
ticalarly the ftudy of nature. In his comprehenfive
view of things, he felt that chemiftry might turn out
one of the moft curious and ufeful branches of na-

*B 2 tional
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tional philofophy. He advifed the colle@ing of faéls,
and to compare thefe very maturely and cautioufly, in
order to difcover, if poflible, the caufes and circums
ftances upon which they depend, and declares that in
this way only could any fatisfattory fyftem be pro-
duced, Theories, he thought, were only ufeful {o
far as they arofe from experiments already made, or
as they might lead to new ones: for reafoning may
be confidered as the eye of the philefopher; but ex-
perience is his feeling ; and this latter fenfe ought
conftantly to reftify the too frequent errors of the
former. If experiments, undirected by theory, are
only a blind feeling ; theory, without experiments,
is a deceitful and uncertain vifion.—It was thas that
this fagacious philofopher dire€ted men in the true
path of {cience, and banifhed that dark and abftrufe
philofophy, which was built upon the abfurdeft con-

jectures.

On the day in which this great promoter of the
feiences died, BoyLE was born. He was in opulent
circumf{tances, and by the agreeablenefs of his man-
ners, and goodnefs of 'his heart, he was ‘peculiarly

turned to the ftudy of nature, which pleafed him
moft,
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moflt, and the knowledge of which he cultivated in
the way recommended by Lerd Bacow. He was
pofleffed of that penetration and ingenuity of mind,
which in experimental philofophy ferves to point out
the fhortelt, fimpleft, and molt ufeful, experiments,
and which enabled him to deduce the moft important -
truths from the moft fimple and infignificant faéls.
Thefe are the talents we diftinguith in an eminent
degree in this philofopher, and for which BSir Isaac
NewToN was afterwards {o remarkable. He exa-
mined the prevailing philofophy of the chemifts, and
expofes its weaknefs ; but he does it with a temper,
candour, and modefty, which is truly admirable.
What Van HELmoxnT called gas, BoyLE denomi-
nated artificial air. Furnithed with the new inftru-
ments with which he has enriched natural philofophy,
he repeated all Van Hermont’s experiments in
vacuo, in condenfed air, and in the open air. Ttis
ealy to fee that nearly all the difcoyeries of this kinﬁi,
which are ufually attributed to BoyLk, really be-
long to Van HELMoNT, and that the latter even
carried his ideas much farther. But one obfervation,
which is particularly BoyvLe’s, does not feem to have
been even fufpeted by VAn HeLmonT, viz. that

S v: there
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there are bodies fuch as fulphur, camphor, &e.
which diminifb the volume of air in which they

burn.

As I am about to draw the firft line of the next
{ketch, my hand is fufpended by the intrufion of a

wifh, that has often before mixed with my thoughts.

It may, perhaps, be not a very inviting tafk, but
methinks in the fuperfluity of literary men, one at

lealt might be {pared from other fervices, to explore

the dark volumes of ancient chemiftry. Should any

one, however, be able, fo far to fubdue his difguik,
as to define, by careful enquiry, what degree of

knowledge had been acquired from fynthefis and ana-
Iyfis concerning the conftitution of bodies, before the

middle of the laft century, I am ready to believe,
that he would and more credit due to MAvyow than
I dare venture at prefent to afcribe to him. ¢ He

¢ gwas acquainted with the compofition of the atmofphere,

“ —and perceived the action of oxygen, or vital, air in

¢ almofl all the wide extent of its influence. He was
¢ el aware of the caufe of the increafe of weight in
“ metallic calces; and diffinélly afferted, that certain
““ bafes are rendered acid by the acceffion of the vital

“ arr,

B
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& air, or what has been fince called oxyzen, or the aci=
- < difying principle.  The dofivine of refpiration is all
‘¢ bis own. He bas carried on his invefligation of this
“¢ funéiion from the diminution of the air by the breath-
¢ ing of animals to the change it produces in the blood
¢ during its paffage through the lungs. The office of the
“ Jungs,”’ favs he, ¢ is to [eparate from the arr and
“ convey to the blood one of its confiituent parts.”” He
alfo adds, ¢ that on expivation [omething noxious is
¢ thrown out ¥.” At the age of twenty-ix he form-
ed the peculiar fyftem which pervades all his works:
his mind indeed difcovers perpetual reftleflnefs, and
~ an habitual tendency to advance ; for having convey-
" ed the wital particles of the air into the blood, here
Was now a very hwiﬁng refting place ;—Dbut he could
not be content without proceeding to inveftigate what
part they afterwards perform in the animal ceco-
nomy ; a queftion which ftill occupies the patient in-
duftry of philofophers of the prefent age. He fup-
p-:ifes ¥ thefe particles are neceffary to form the vital
¢ beat, and to fupport mufcular afdion.”” The tranf-
lator of his works into Dutch (an honour which

they did not obtain from any other people), in the

# Vide Dr. BEppoks's analyfis of Dr. Mavow’s works.
preface
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preface tﬁ them, affirms, that bis philofophy found
very little approbation in his own age®. So much
does the fortune, both of truth itfelf, and of
thofe who fpeak it, depend upon the difpofition
of the times it which it is. fpoken. None indeed
fimiled wpon the fair features of this new-born
offspring of fcience  His name, therefore, as it
never was echoed by popular applaufe, was {oon for-
gotten among men, and his memory obliterated. In
the Bisgraphia Britannica there is no article appropri«
ated to him. But henceforth, I hope, he will {hare
the glory of Bacon and of NEwTox, and be named
with due refpect by all; and that when the enthus«
fiafm of an Englifhiman falutes his Cﬂuﬂtl.‘jf, as
Magna parens frugum l—m '
Magna virum !

Mavow will be ranked amongft the foremoft in het
lift of illufirious men. _

~ The united experiments of VAn HeELMoNT, of
BovLE, and of MAvyow, had made it evident that a
great quantity of elaftic fluid analogous to air was fe-
parated from bodies in many operations ;—that alfo

* How much this doftrine was received by the learned of that time,
confult Vol. T1I. page 610, Note *,

n
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in fome other operations a portion of atmofpheric air
was abforbed; but no one had any idea of the exalt

quantities either produced or abforbed.

Dr. Havres was the firft perfon who accomplifhed
this ufeful purpofe. Hence it did not efcape this be-
nevolent and indefatigable philofopher, that the
quantity of air ab/erbed either by the burning of ful-
" _phur or of candles, or by the refpiration of animals,
preflented different appearances, according to the quan-

tity of air employed. He difcovered that this abforp-

.D?'rl Eu’“_

tion of air is limited, and that it never proceeded be- -

yond a certain point.

Dr. HaLgs, in the courfe of his experiments, has
obferved alfo the alternate production and abforption
of air, of which he, however, does not feem to have

_underftood the true caufe: the burning of charcoal,
and other fubftances, furniflied him with a great in-
creafe of air, but that air diminifhed daily. This
phznomenon depended upon the water which the
Do&or ufed in thefe experiments: and it will be
thewn hereafter, that moft of thefe vapours, and
particularly thofe which we are accuftomed to deno-
minate fixed air, have a great affinity for water,

Vor, 1. *C which
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which is capable of abforbing more than its own bulk
of this air.

The great number of experiments made by Doftor
HALEs, which may be found in chap. vi. of his Ve-
getable Statics, comprehends vegetable, animal, and
mineral fubftances. He has examined into the effects
of fermentation, chemical diffolutions and combina-
tions, the combuftion of bodies, and refpiration.
Too much cannot be faid to induce the reader to per-
ufe his ineftimable work. He will find in it a moft

inexhauftible fund of meditation.

~ Tt.is in this work, that we perceive the firft traces
of the exiftence of air in thole waters, which are
called acidulous. Dr. HALES has not mﬂ}r remarked
that thefe waters contain four or five times more air
than common water, but he alfo fufpected that they
owed their remarkable fparkling and brifknefs to

this air. iy
All the philofophers of his time believed, that fire
became fixed, and combined itfelf with metals, and
that to this addition they owed their reduction to a
ftate of calx, Dr. HaLEs has not only difcarded this
error, but he has morcover advanced that air contri-
buted to produce that effect, and that to it alone muft
be
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be attributed the augmentation in the weight of me-
tallic calces. He grounded his opinion chiefly in
having obtained from 1922 grains of lead, only feven
cubic inches of air ;—whereas an equal quantity of
minium afforded him 34 cubic inches.

Dr. Hares, in fumming up his knowledge on
this fubject, compares the air to a true Proteus, now
fixed, now volatile, entering into the compofition
of bodies, where it exifts in a folid form, deprived of
elafticity, and of thofe properties which formerly
diftinguithed it, adding gravity to thefe bodies, and
under certain circumitances alone capable of recover-
ing its elafticity, and becoming again an elaftic and
thin fluid, and therefore deferving to be adopted
among chemical principles, and to poffefs a rank
which has hitherto beendenied it.

1 TR

The immortal BoEruAAVE, the honour of his
- country, of his profeffion, and of his age, next im-
proved upon the experiments of Dr. HALEs, by not
permitting the faftitious airs to have any communi-
cation with water. It muft be acknowledged, fays
ke, that by chemiftry we feparate from bodies an
elaflic vapour, and confequently that this aerial mat-

viC2 ter
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ter refides in them, but in fuch a manner as not to
have the properties of air, as long as it is combined
and united ;—but that whenever it is detached, it re-
fumes its former nature, and becomes true air, dif-
pofed to reunite with other fubftances again, and re-
main quiet, but without lofing its real nature; for
whenever it is freed from the bonds which retain it,
it fhews itfelf to be the fame body. Nothing can be
more certain than this refalution and compofition; and
I would have given many examples of it, had I not
lately read Dr. HaLES’ celebrated treatife on Vege-
table Statics ; in the fixth chapter of which book, the
author has colle€ted with fo much labour and juftnefs,
and has related in the beft pofiible order, the experi-
ments which have been made on this fubje@, fo that
he has exhaufted the fubje&. To thefe Lrefes my
readers, and they will fee how ART has arrived at the
power of unveiling NATURE.

Hithetto chemiftry, though it was much advanced,
bad been treated in a defultory manner. A great
number of fa&s were difcovered; but none had at-
- tempted to generalize them, and form a {yftem ; and
though many particulars were known, yet the fci=
ence itfelf was not in exiftence.

8 The
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The illuftrious Brener firft began to collate, Becker,

-examine, and compare, the immenfe ftore of chemi-
cal fafts, and oblcrve their relations. - This man,
whofe genius equalled his knowledge, faw with a
fingle glance, the immenfe multitude of chemical
phznomena, He invented a theory that foon ob-
tained credit all over Europe. He was invited to
‘Vienna, where he contributed to the eftablithment of
feveral manufactures, a chamber of commerce, and
an India company; but the jealoufy of the miniftry
finally accomplithed both his difgrace and his ruin.
He was not lefs unfortunate at Mentz, Munich, and
Whurtzburg ; which determined him to go to Haer-
lem, where he invented a machine for working a
: gmatqnaﬂlty of filk in a little time and with few
hands; but new difzraces and misfortunes made him
retire to Eng}and, and he died in London in 1682, at
the age of 57, of a broken heart.

The theory invented by BEcHER was adopted and
commented upon by STAHL, principal phyfician to
the king of Prufia. Born, as BicHER was, with a
firong paffion for chemiftry, which fhewed itfelf in

its
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its early youth, he inherited a genius equal to that of
Becuer. His imagination was as lively, as brilliant,
and as active, as thatof his predeceffor, and he had
the advantage of being heard with attention, In
the opinion of thefe two philofophers fire enters
into the compofition of all inflammable bodies, and
into metals and moft minerals, and in that condenfed,
compacted, fixed ftate, it was called PHLOGIS-
TON # (latent fire), to diftinguifh it from its con-
dition when in a free flate.

We behold flame, we f{ee bodies confumed,
we feel a pleafing, and fometimes a painful
fenfation, when we approach within the fphere of

thefe phzznomena. Now is this fire as much, a ma-

sl
terial body, as a piece of wood, or g]atr'%hl?{“ifjtq;_lg;n

or any other fubftance? If it be, wh;:nﬁq,dbﬁs -E:E’
arife? and what becomes of it!—We neit,her_[z*;-..{
or felt it before the body was kindled ; and when

the fuel is confumed, it no longer appears. In
anfwer to thefe queftions BeEcueEr and StaHL
tell us,—that fire, or PHLOGISTON, is a&ually
2 material body, and liable to be modified by the in-

* A word derived from the Greek word ¢awg, 95, flame, or fire,

fluence
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fluence of circumftances. In bodies liable to burn,
it exifts in a latent ftate:—place them in circum-
ftances in which combuftion is produced—you then
will behold it, perceive it operate, and feel its in-
fluence.—In bodies, as metals, though you do not
perceive the flame, yet will you difcover this prin-
ciple by the alteration of their properties. Hence
it is *,

If you take a piece of suLPHUR, and fet it on
fire, it will burn entirely away, without leaving any
afhes, or yielding any foot. During the burning of
the fulphur, a copious vapour, powerfully affeting
the organs of fight and fmell, and the aflion of the
lungs, is difperfed. Means have been invented for
colleéting this vapour, and it is found to be a very
ftrong acid. The acid thus procured from the burn-
ing of the fulphur, is incapable of being either burnt
by itfelf, or of contributing towards the fupport of
fire in other bodies; the fulphur from which it was
procured was capable of both : there is a remarkable
difference then, between the acid procured from the
fulphur, and the {ulphur itfelf. The acid is not the

® The following examples are taken from Dr. WaTson's Chemical

Effiys.
onl y
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only conftituent part of the {ulphur :—is it not evi-
dent then that it muft have contained fomething elfe,
by which it was rendered capable of combuftion.
This fomething is, from its remarkable property of
rendering a body combuftible, denominated there-
fore PHLOGISTON, or the inflammable prin-
ciple, ’ :

If you burn crarcoAL.in the open air, :an_d hold
a glafs over its flame, you will perceive that it burns
without emitting either any watery vapour or footy
impurity; and nothing will remain, from a large
portion of charcoal, but a fmall quantity of white
athes, which are incapable of any further combuftion.
The principle effe€iing the combuftion of the char-
coal, and difpesfed by the alt of combuftion, is the
PHLOGISTON.

If you fet spir1TS OF WINE on fire, they will, if
pure, burn entirely away; they differ from charcoal
in this, that they emit a vapour: but they leave no
refiduum. You may, by proptr veflels, collect the
vapour of burning {pirits, and you will find it to be
an infipid water; incapable of combuftion. The
principle effe€ting the combuftion of the fpirits of
wine, and difperfed by the act of combuftion, is the

PHLOGISTON.

Some
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Seme METALLIC SUBSTANCES burn, w];cn {uf-
ficiently heated, with a flame niore bright than that
of fpirits of wine or charcoal ; others burn or fmother
away like rotten wood; and moft of them, when
they have been kept in the open air in a proper de-
gree of heat, lofe their metallic appearance, and are
- converted into earth., Thus red lead or minium is
the earth procured from the burning of lead ; and
putty, fuch as the polithers of glafs and marble ufe,
is the earth procured from tin. The principle effect-
ing the combuftion of metallic fubftances, and dif-
perfed in the a& of combuftion, is PHLOGIS-
TON. -

The acid of fulphur ;—the afhes of charcoal ;—the
water of the fpirit of wine ;—the earths of metallic fub-
Slances, are utterly incapable of combuftion: their re-
fpective differences from sULPHUR, CHARcoAL,
SPIRITS OF WINE, and METALLIC SUBSTANCES,
with refpect not only to inflammability, but to fmell,
colour, and other propertics, are attributed to the
PHLOGISTON which is difperfed during the com-
buftion of each of them,

From the ANALYSsIs or decompofition of sULPHUR,

we conclude that the conftituent parts of {ulphur are
Vor. I w810 two
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two—an acid which may be colle€ted; and an' IN-
FLAMMABLE PRINCIPLE which is difperfed.
The reader will with to fee this Anarysis confirmed
by fynthefis, thatis, in common language, he will
wifh to fee fulphur adually made by combining its
acid with the inflammable principle.

- As this inflammable principle cannot be obtained in
a pa]p'ai;le form feparate from all other bodies, the
only method by which we can attempt to unite it -
with the acid of fulphur; muft be by prefenting to that
acid fome fubftance in which it is contained.—Char-
coal is fuch a fubftance, and by diftillinig powdered
charcoal and the acid of fulphur together, we can
produce undoubted fulphur.  This fulphur is formed
from the union of the acid with the PHLOGIS-
TON; and the charcoal may be by this means fo
entirely robbed of its PHLOGISTON, that it be
reduced to the ftate it is found after cmﬁplete com-

bultion in the open air.

Spirits of wine, we have faid, confifts of PHLO-
GISTON wunited with water : —and if we diftil
{pirits of wine and the acid of {ulphur mixed together
we fhall obtain a pure yellow fulphur, in no way to

be diftinguifhed from common fulphur.

But
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But one of the thorteft and moft obvious ways of
illaftrating both the compofition of {ulphur and
PHLOGISTON of metallic fubftances is the fol-
lowing.—Upon melted lead pour the acid of {ulphur;
colle& the vapour which will arife, by holding a
very large glafs or other veflel over the melted lead,
and you will, as foon as the vapour is condenfed, ob-

ferve feveral filaments of fulphur fticking.to the fides
of the glafs. Here, when the lead is in a ftate of

ftrong fufion, its PHLOGISTON is in a ftate of
difperfion; and the acid of {ulphur inftantaneoudly
amites itfelf with this phlagifion, and forms {ulphur.

I will.in this place, by way of further illuftration
of the do&rine of PHLOGISTON, add a word or
‘two concerning the neceflity. of its union with a me-
_tallic earth, in order to conftitute a metal,

Lead, it has been obferved, when melted in a
Atrong  fire, burns away like rotten wood; all its
properties as a metal are deftroyed, and it is reduced
-to afhes.—If you expofe the afhes of lead to a {trong
fire, they will melt; but the melted fubftance will

not be a metal, it will be a yellow or orange-colour-
-ed glafs.—If you pound this glafs, and mix it with
charcoal duft, or if you mix the afhes of the lead

*Da2 with
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with charcoal duft, and expofe either mixture to a
melting heat, you will obtain, not a glafs, but a
metal, in weight, colour, confiftency, and every
other p}'DPEl't}"; the fame as lead.

This operation, by which a metallic earth is re-
ftored to its metallic form, is called redu&ion. The
athes of lead melted without charcoal is glafs ;—the
afhes of lead melted with charcoal becomes a metal ;
the charcoal muft then have communicated SOME-
THING to the afhes of lead, by which they are
changed from a glafs to a metal.

Charcoal confifts of two things, of athes, and of
PHLOGISTON ; the afthes of charcoal, though
united with the athes of lead, would only produce
glafs ; it muft therefore be the other conftituent part
of charcoal, or PHLOGISTON, which is com-
municated to the afhes of lead, and by an union

with which the afhes are reftored to their metallic
form.

The afhes of lead we fee then can never be re-
duced to their metallic form, without their being
united with fome matter containing PHLOGIS-
TON; and they may be reduced to their metallic
form, by being united with any fubftance containing

7 PHLO-
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PHLOGISTON in a proper ftate, whether that fub-
ftance be derived from the animal, vegetable, or mine-
ral kingdom (for tallow, or iron filings, may be fub-
ftituted with fuccefs in the room of charcoal, in the
experiment of reducing the lead); and thence we
conclude, not only that PHLOGISTON is a ne-
ceffary part of a metal, but that it has an identity

belonging to it, from whatever: fibflance it be ex-
tracted.

It had long been obferved, that certain fubftances,
fuch as marble, chalk, and limefione, effervefced
with acids ;—that thefe {ubftances were infoluble in
water ; they were {oft to the touch and inoffenfive :—
But when treated with fire they aflumed diretly con-

trary properties, not effervefcing with acids ;—being

eafily diffolved by water fo as to form a tranfparent
liquor ;—and laftly, they were rendered fo cauftic as
to corrode all animal and vegetable fubftances. Thefe
curious phznomena had not efcaped the notice of at-
tentive oblervers of former times; but the honour of
firft fatisfactorily explaining the true caufe of thefe
events feemed referved for the illuftrious profeflor of
chemiftry at Edinburgh, Dr. Brack. He difco-

vered,

The daiBrises
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chermifiry.
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1are&,'-fthat-'h}r the procefs of fire, thefe fubffances loft

‘half their former weight, and when streated with

_-acids the compound weighed lighter than before.

Samething therefore was loft. In a streatife, avhich
indeed is a fine {pecimen of ‘the beft methed of in-
~eftigating and demonftrating chemical traths, he
-afcertained, ¢ what this SOMETHING was,”’ and
-proved it to be a permanently elaftic fluid, which he

thercfore denominated FIXED AIR, deprived of
which, the refidue was cauftic or quick-lime—having

thofe properties firft enumerated.

Hitherto the exiltence of FIXED AIR, and its com-

bination with bodies was a phyfical opinion, and no

_phyfiolegift fince Vaxn HermonT had adopted it,

when the amiable and learned M AcBRIDE, - profeflor

of phyfic.at Dublin, examined into:the medicinal
_properties. of THIs AR, and eftablithed by the moft

decifive experiments its antifeptic properties, He af-

certained, that fleth, which is half putrid, having

loft a portion of the F1xED AIR which enters into its

compofition, may recover its: former {weetnefs, by
reftoring to it its FIXED AIR ; to produce which ef-
fe&t, it will .be: fufficient to expofe it to the vapours

of
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of any fermenting fubftance, or rather to a current of

FIXED AIR from an effervefcing mixture.

Soon after the publication of Dr. MAcBRIDE’S
treatife, the Hon, Mr. CAvENDISH communicated
to the Royal Society fome new experiments confirm-
ing the do&trimes of thefe two eminent profeffors.
He further thewed that water is capable of abforbing
a volume of FIXED AIR more than equal to itfelf;
that this quantity is proportionably greater as ths
water is colder, and is comprefled by a heavier atmo-
{phere y that water thus impregnated with fixed air has
all the acidulous and fpirituous tafte of Seltzar water.
Mr. Cavenpisd added to Boyrr’s and HaLgs'
mcthod of obtaining the permanently elaftic fluids,
the miodes of confining and transfufing them from
ohe veflel to another, fo that they might be examin-
ed and managed with pleafure, and thus he gave
% to airy nothing a local habitation and a name:’ he
determined the quantities of fixed and inflammable
gafes obtained from different fubftances: he afcertain.
ed their fpecific gravities: and introduced, or at leaft

fet the example, by his accurate mode of experiment-

ing
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ing, of eftablifhing a complete {yftem of puewmatic
chemifiry.

Mr. Lane difcovered® that water impregnated
with fixed air has the property of diffolving almoft all
metals, and efpecially iron and zinc; a very {mall
quantity of thefe metals being {ufficient to communi-

cate to water their tafte and virtues.

Soon after Dr. PRIESTLEY entered upon his

~ career, and proceeded with fach rapidity of fuccefs,

that he attralted the attention of sphilofophers of all
nations to thefe and fimilar objects, and excited their
emulation in the fame purfuit; and thereby he has
given rife to fuch aufpicious confequences in che-
miftry, that his entry into this branch of experi-
mental philofophy will be ever confidered as an zra in

the annals of chemiftry.

It is impoflible to comprefs his numerous difcoveries
in the limits of a few pages. They fill up fix vo-
lumes ; and as the knowledge of the permanently elafiic

Sfluids is the moft important part of chemiftry, and has

* This honour is ufually attributed to Dr. PRIESTLEY, a5 he took
the moft active part in diffufing this knowledge.

n




XXI1X

in a manner given to this {cience an entirely new
appearance, 1 would therefore recommend the reader
to a careful ftudy of the whole of this incomparable
and entertaining work. I fhall therefore here con-
fine myfelf folely to the account he gives us of his
difcovery of viTAL AIR, which he denominates DE-

PHLOGISTICATED AIR.

On the 1ft of Auguft, 1774, I endeavoured, fays
this illuftrious philofopher, to extract air from MER-
CURIUS CALCINATUS PER SE; and I prefently found
that, by means of a very large burning-glafs, an
aerial fluid was expelled very readily. Having got
three or four times as much as the bulk of the ma-
terials, I admitted water to it, and found it was net
fixed air, becaufe water did not abforb it. But what
furprifed me exceedingly was, ¢ that when a candle
“ qwas put into this newly acquired air, the flame,
¢ befides being larger, burnt with confiderable more

¢ fplendour, and bheat, than in common air; and a

Of the difto-
very of wital
air,

<¢ piece of burnt waod that had any rednefs in it, was

¢ yekindled, and burnt away wvery fafl, refembling by
“ its crackling noife paper that had been dipped in a fo-

¥ Jution of mitre.”

I extracted, he adds, in the fame way, a quantity
Vor. L. *E of
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of air, with the very fame property, from the gom-
mon RED PRECIPITATE, which had been produced
by a fuiqtinn of mercury in {pirit of nitre, and hence
I concluded that this peculiar p._ropr:rty was derived in
both inftances from nitrous particles. 1 even thought
that what was ufually fold as the MERcURIUS cAL-
CINATUS PER SE was contaminated with nitraus acid.
However, upon mentioning this fufpicion to Mr.
Waltire, he furnithed me with'ﬁ::m'e, which he af-
fured me was genuine. This being treated in the
fame manner as the former, only by a longer con-
tinuance of heat, I extraéted much more air from it
than from the other. This experiment might have
fatisfied any other; but, being at Paris iﬁ the Oc-
tober following, and kﬁowing that thﬁre were fe?era_i
very eminent chemifts in that place, I did not omit
the opportunity, to get an ounce of MEI;.CURIUS
CALCINATUS prepared by Monlf. C:det; of the ge-
nuinenefs of which there could not poffibly be any
fufpicion ; and at the fame time I fI'Equent!y men-
tioned my furprife at #he kind of air I had got from
this preparation to Monf. Lavorsier, and feveral
other philofophers who honoured me with their notice
in that city.

At
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pIsH, and PRIESTLEY ; of the three laft of whom
1 fhall be joined, by every lover of fcience, in the
wiih, '
Sero in ceelum redeant.

But the efforts of Dr. PriesTLEY’s difcoveries were
not confined to France. They paffed to every coun-
try in Europe, and acrofs the Atlantic. More ex-
tenfive in their influence than the commotions of
Calabria, they fpread their better agitations, parti-

cularly into Germany, Italy, and Sweden ; in which

" Iaft kingdom they met the congenial fpirit of two il-

luftrious chémii'ts, BEreMaN and ScHEELE; the
former diftinguithed by the order, precifion, and va-
rious abilities with which he improved chemiftry ; and
the other by fo numerous a train of difcoveries as
could only occur to a man who, like ScHEELE,
joined to a profound knowledge of chemiftry, an.in-
tuitive genius, and a laborious zeal. The difcovery
of VITAL AIR, the pride, as it is called, of modern

philofophy, had flambered for more than a century,
when this illuftrious philofopher drew it forth from
nitre, and a variety of other fubftances, and called it
EMPYREAL AIR, a word which implies, ¢ formed of

the element of fire,”” or ¢ an air pure in the extreme.”
' It
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IIt is fingularly curious, that two philofophers of
the prefent day fhould both, and at the fame time,
and by different procefles, difcover this woNDER-
FUL GAs, which has thrown light on the whole
ceconomy of nature, and both of them ignorant
of the prior claim of Mavyow, of whofe book
they certainly knew nothing. Dr. PriEsTLEY and
Mr. ScueELE however paid the debt to humanity,
being biaffed by the prevailing opinion of phlogi/-
ton, in which they were feconded by the ingenious
and laborious K1Rwan, who wrote a book exprefsly
to fupport the o/d theory, as it is called,

At this time the new, or antiphlogiftic theory
fprang vp in France. It derived its, chief origin
from LavoisiEr, who had {foon the felicity of being
joined by BErRTHOLLET, MoRYEAU, ADET, Ha-
ZENFRATZ, DE LA Prace, Monce, CuaPTAL,
Fourcroy, and others, who have united their la-
beurs in eftablithing this #ew fyfem ; which, from
fuch a combination of talents, could not fail of being
exhibited with every advantage, and of fixing the at-
tention of the philofophic world.

I. They contend, that although the atmofphere
is a valt laboratory, in which nature operates im-
g menfe

Kirwan.

Atmafpheric

air [upporis
refpiration
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menfe analyles, folutions, precipitations, and com-
binations, although it is' the grand receiver, in which.
all the attenuated and volatilized productions of ter-
refirial bodies are received, mingled, agitated, com-
bined, and feparated, neverthelefs the ATMosPHERIC
AIR is the fame with regard to its qualities, being de-
cidedly marked by its two properties of fupporting re-

{piration and combuftion.

IT. A combuftible body cannot burn without the
contact of atmofpheric air. Thus combuftion can-

not take place in vacuum.

II. A combuftible body cannot burn in a given
quantity of atmofpheric air, beyond a certain period.
An hundred pints of this air contain only 27 pints
capable of fupporting combuftion; when thefe 27
pints have been united to the combuftible body,
the combuftion ceafes, as the other 73 pints cannot

in any way contribute to its fupport.

IV. Hence it appears, that ATMOSPHERIC AIR i

a compound of two different airs ;—of thefe two fub-
ftances, one fupports refpiration and combuftion ;
this
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this is terme& VITAL AIR : the other is the reverfe
f::-f it, and is called AZOTIC AIR.

V. Thus a burning body in the air effefls a real
analyfis of this fluid. It feparates from it and abforbs
the VITAL AIR, which augments the weight, and

changes the nature of the burning body.

"VI. The AZOTIC AIR which remains is lighter
than the atmofpheric air, extinguifhes bodies in com-

buftion, and kills animals.

VII. Combuftion tﬁe:; confifts in the fixation and
abforption of VITAL AIR by the combuftible body,

by a true decompofition of the atmofpheric air.

VIII. A combuftible body which has burnt in at-
mofpheric air, and abforbed all the VITAL AIR to
which it is capable of uniting, can burn no longer
even in a frefh quantity of air: it has become in-
combuftible, and frequently acid,

IX. As many bodies by abforbing the VITAL
AIR are rendered acid, hence the term which it has

alfo received of OXYGEN AIR, or the ACIDI-

FYING PRINCIPLE.
\ X. There

Fital air
snites il
the cum&.-g'..
tible body.

The qua-
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X, There is another interefting phznomenon in

combuftion, which modern chemiftry is able to ex-

plain; namely, that of the difengagement of beat

~and light.

ConrbufFion
alfo decom-
Fofes the wital

(=1

Light and
Aeat compo=

XI. Combuftion is not confined to the decompofi-
tion of atmofpheric air by abforbing one of its prin-
ciples; for it alfo decompofes the VITAL AIR, by
abforbing, fixing, and rendering more or lefs folid, in
the combuftible body, the osxygen, or bafe of the
vital air, and difengaging the folvent of this bafe,
caloric, or beat, in greater or lefs quantity.

X1I. It is demonfirated, that the light which con-

nent parts of {titutes flame 1s contained in the VITAL AIR, of

artal air.

A corallary.

which it is one of the principles; for combuftible
bodies afford much more flame when they burn in

vital air, than in atmofpheric air,

XIII. Hence it follows, that when we burn a
combuftible body, in order to procure keat or lght,
as we do to mitigate the rigours of winter, or to
chace away the darknefs of the evening, we obtain
thefe from the aIr itfelf in which they enter as prin-
ciples,

XIV. Now
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XIV. Now as VITAL AIR only ferves to fupport
combuftion, it is ealy to conceive, that a very com-
buftible body, capable of abforbing the whole of the
VITAL AIR, may be employed to determine the
proportion of the vital and azotic airs in common

air: thus phofphorus and nitrous air are now ufed for
the purpofe of eudiemetry, or to difcover the purity of
the air; thatis to fay, the proportion of the VITAL
AIR which it contains.

XV. Combuftible bodies are too various, nume-
rous, and important in the phzznomena they exhibit,
and the combinations they are inceffantly entering
into with each other and with the air, not to excite
us to examine them with care, and endeavour accu-
rately to afcertain their properties and fpecific cha-

ralters.

XVI. The diamond is the hardeft of all the bodies
we know. It is very remarkable for the power with
which it refracts and decompofes light, from which
the immortal NEwToN rightly conje€tured it was

combuftible, and this is found actually to be the
cafe *.
¥ Vide p. r4.
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XVIIL Though there are various circumftances

under which metals may be united with OXYGEN,
they may be reduced to three.

1. The firlt is the contact of air,

2. The fecond is owing to the decompofition of
water, which we fhall prefently thew is com-
pofed principally of oxygen,

3. The third depends on acids.

In this triple view the oxydation and diffolution of
metals are here to he confidered,

¥ VIII. All metals heated in the air, and raifed to
a temperature more or lefs high, are fufceptible of
burning with a vivid flame, great heat, and a true de-
flagration, in which procefs they abforb OXY GEN.
Thofe that oxydate flowly, and without perceptible
inflammation, equally difengage /ight [and caloric
from the vital air, but in fo {fmall a quantity at a
time, that they are not rendered fenfible to our
organs.

XIX. All metals increafe their weight during this
operation, which does not take place without the
7 b contact
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contact of air, and confequently they abforb a prin-
ciple, the OXYGEN of the atmofphere, with?ut
lofing any one.

Neither the name of calcination which was given
to this pha2nomenon, nor that of metallic calces, can
be retained; but inftead of thefe have been fubfti-
tuted the terms of combuftion and oxydation for the
operation, and of metallic oxyds to denote the metals

thus burnt or oxydated.

XX. Elevation of temperature favours the abforp-
tion of the OXYGEN of the atmofphere by metals,
and renders the combination of this principle with
thefe combuftible bodies more confiderable.

XXI. While there are fome metals which never
burn in the air, except at a high temperature, as
gold, filver, and platina, there are others which burn
at all temperatures, even the loweft, and with great
promptitude, as manganefe. Some, asiron, copper,
lead, burn flowly, and in the courfe of fome months,
in the air, even though cold.

XXII. Not only do all metals compared with each
other abforb different quantities of OXYGEN to
i) 7 faturate

creafe
‘Iﬁ'réﬁ'i‘ by
ablorbing
oxypens

Heat  in-
creafes this

abforption

Metals differ
inthisrefpeéds

Metals ab.
fsrﬂr cfk'ﬁr:m
quantifies g"'
-wi.r.n’ dir,



The reafont
'IIJ}?J.F sredals
exhibd oy f =
ferent colowr=
ed flames,

ok

faturate them in their combuftion by the contat of
air, but each metal confidered feparately abforbs dif~
ferent proportions, and ftops at various points of oxy-
dation, according to the degree of temperature to
which it is raifed. Thus tin, lead, copper, iren,
change colour and affume the tints of the rainbow,
at the firft degree of fire to which they are expofed in
contaét with the air: lead firft becomes a grey oxyd,
next yellow, and laftly red; mercury pafles from
black to white, from white to yellow, and from
yellow to red; iron, at firft a black oxyd, becomes
next green, then brown, and ultimately white :
copper is at firft a brown oxyd, from which it changes
to blue, and its laft degree of oxydation imparts to it

a green colour.

XXIII. The colour which metals difplay in hl_l]'l.'l-i :
ing, or with which their flame is tinged, appears to
be owing to the diffolution of the metallic molecules
in the light that is evolved. Thus copper yields a
green flame, &c.

Before we confider the oxydation of metals in wa-

ter and acids, it may be proper firft to notice the

compofition of thefe bodies.
XXIV. WATER
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XXIV. WATER is not a fimple element, as was
formerly fuppofed. By burning with rapidity a num-
ber of combuftible bodies, more or lefs heated, as
charcoal, red-hot iron,.eil, &c, water is decom-
pofed, yielding to thefe combuftible bodies the
OXYGEN it contained.

XXV. In proportion as the OXYGEN of the
water becomes fixed in the combuitible bodies which
it burns, its other principle which is diffolved in the
caloric forms the INFLAMMABLE AIR which is
evolved.

As this fecond principle is one of the elements of
ﬁ'ater, it has been called HY DROGEN, and when

it is an elaftic fluid from its folution in light and ca-

loric, H_YDROGEN or INFLAMMABLE AIR.

Combuflible
badtes decorn-
pofe avater,
deprinving o
of ifs oxygen.

Hence the
evalition ?f
its other prin-
ciple hydro-
gen.

XXVI. Reiterated experiments have proved, that Tl compo

Sition of wwva-

water contains 85 parts in a hundred of OXYGEN, fer proved by

and 15 of HYDROGEN. The recompofition of
water, one of the moft brilliant difcoveries of modern

- chemiftry, which was made by the Honourable Mr.

CAvENDISH, confirms the analyfis of this body; for
on uniting by combuftion 85 parts of OXYGEN
with 15 of HYDROGEN, 100 parts of pure water

are obtained,
XXVIL The

Symthefis.
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XXVIIL. The HYDROGEN AIR produced in

various experiments always originates from water, ei-
ther in confequence of a preceding decompofition, in
which it had been combined in the f{tate of fixed bydro-
gen, with one of the fubftances employed, or from the
decompofition of the water actually taking place in
the experiments themf{elves.

All HYDROGEN therefore proceeds from water,
and when it is in the form of air it has combined with
caloric: and it is eafy to conceive how hydrogen,
one of the elements of water, acquires levity by par-
ticipating of the elaftic property of caloric: and, in
fa&, while a cubic foot of water weighs feventy
pounds, a cubic foot of pure hydrogen air weighs only
fixty-one grains.

XXVIIL. The combuftible bodies which decom-
pole water, géneraﬂy fpeaking, are thc:fﬂ which have
a greater affinity, or {tronger attraction, for oxygen,
than hydrogen has: but this attraltion is greatly af-
fifted by the prefence of caloric, which, as we ob-
ferved, united with the hydrogen, holding it in fo-

lution in the form of gas or air.

XXIX. H YDRD*;
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XXIX: HYDROGEN GAS carries along with it

The different

Jpeeies of ins

various fubftances, either {ufpended or diffolved in it, fammable

according as the bodies are applied to the water from
whence it is extricated. From the difference of thefe
adventitious fubftances which it contains, it waries in
{mell, weight, and inflammability, the colour of the
flame it yields, its'action on different bodies, and alfo
in the produét ‘which it affords in burning. Hence
are derived the feveral fpecies and denominations of
inflammable air admitted by authors, of which hy-

drogen always conftitutes the general bafis,

XXX. To recapitulate. HY DROGEN is one of
the principles of water. With caloric and light it forms
hydrogen air, thirteen times as light as common air,
capable of diflolving fulphur, phofphorus, charceal,
oil, &c. and then forming the different {pecies of
hydrogen air, formerly called fulphurated, phofpho-
rated, carbonated, oleagenous, inflammable air. It
imparts to all the compounds into which it enters,
whether they be ‘combuftible or not, a confiderable
refringent power, 'which property led the fagacious
NEWTON to conjecture, that a combuftible fubftance

was contained in water,

XXXI. The

dirs

The proper-

ties of hy-
dragen.
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The caufeof XX XI. The hydrogen air being thirteen times

the aurora
borealis.

lighter than common air, it rifes above the common
air, and to the combuftion of this air, by means of the
electric fluid, arifes moft probably the phznomenon of
the aurora borealis.

The caufe of  XXXII. The difengagement of this principle in

detanations.

Of thunder

and rait.

Sudden ap-

}‘-‘ CaFance Ef

Jarm.

the form of gas, which takes place wherever water is

decompofed by a combuftible body, is the caufe of a
great number of detonations and fulminations, which

occur in chemical proceffes.

KXXIII. It is alfo probable that atmofpheric deto-
nations, claps of thunder, proceed from the hydrogen
air inflaming in common air; and accordingly they are

often fucceeded by a torrent of rain.,

XXXIV. When in a clear day a ftorm on a fud-

den takes place, and the heavens are overcaft, it is
probable that this fudden formation of water in the
atmofphere, arifes from the rapid union of the hy-
drogen gas and vital air, occafioned by the neceflary re-
eftablithment o1 an equilibrium of eletricity between
different clouds, or between the clouds and the earth,

XXXV, As
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- XXXIV. As every acid contains OXYGEN,
and lofes its acidity exactly in proportion as it is de-
prived of this principle, we ought to confider acids as
burnt or oxydated fubftances, which are akin to
each other from the prefence of this acidifying prin-

ciple.

XXXV. Since all acids refemble each other in
their tafte, their manner of giving a red colour to ve-
getable fubffances, their tendency to combine with
alkalies, and metallic oxyds, and their property of
attracting and being attralted powerfully, it was na-
tural to prefume, as Sir Ifaac NEwToNn obferved,
that they likewife refembled each other in their inti-
mate nature, and pofleffled fome homogeneal prin-
ciple: and chemical analyfis has eftablithed this as a
truth beyond the poffibility of a doubt.

XXXVI. The beit method of acquiring a know-
ledge of the nature of acids is by forming them, by
compofing them, from their conftituent parts, in
uniting with OXYGEN fuch fubftances as are
capable of becoming acid by an union with it.

Vor. I. * G XXXVIL Out
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XXXVII Out of thirty known fpecies of acids,
there arc but three, {trictly fpeaking, which we can
either compofe or decompofe, fo that we are necefla-
rﬂy ignorant of their nature; but there is no reafon
why we fhould not regard fubftances of this kind as
accurately difcriminated, and contemplate their gene-

ral properties and compofitions.

XXXVIIL All acids being compounds of OXY -
GEN with DIFFERENT SUBSTANCES, the
former principle is the caufe of their refemblance and
common -properties ; the latter, being different in
each, may ferve to charalterize each in particular,
For this reafon, thofe matters which are variable in

acids are termed their bafes, or acidifiable prind]pl_es.

XX XIX. Thus all acids are combinations of bafes,
or acidifiable {ubftances, different in each {pecies,
with oxygen, which is the fame in all: whence it
follows, that their common properties, their cha-
ra&ters as acids, depend on OXYGEN ; their parti-
cular properties, their {pecific chara&ers, arife from
their bafes.

XL. The
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XL. The word acid, indicating the general and
identical nature of thefe fubftances, forms their ge-
nerical name, while the particular name of the bafes
of each may with propriety defignate each particular
acid. Thus fulphur is the bafis of the acid we call

fulphurous, carbon that of the carbenic, and fo on,

XLI. Various metals decompofe wATER, and this
the more rapidly the higher the temperature is raifed.
Thus iron decompofes water with the greatelt rapidity
when much heated, though it requires a confiderable
time to effet its decompofition at the higheft tem-
perature our atmofphere ever attains,

LXII. Sulphurous acid, diluted with water, great-
ly facilitates the decompofition of the aqueous fluid
by means of metals, and evolves in this procefs hy-
drogen gas; this is eminently the cafe in the diffo-
lution of iron or zinc by the diluted fulphurous acid.

XLIIIL. There are fome cafes in which the wATER
and the AcIp are at the fame time decompofid by the
metal, as in the folution of tin in the nitrous acid.

Tin is fo greedy of OXY GEN, and requires {o large
#*G 2 a quantity
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a quantity for its faturation, that after having abforbed
that of the nitrous acid, and reduced it to the ftate of
azote, it decompofes likewife the water, and difen-
gages hydrogen. Thefe two principles being fepa-
rated from their firft compounds, unite together, ﬁr_l&

immediately form ammoniac.

XLIV. Metallic oxyds have different degrees of
affinity with acids; hence fome may be employed tode-
compofe combinations of others. Thus feveral metals,
by taking OXYGEN from the others which are
diffolved by means of acids, occafion the re-appearance
of the diffolved metal. Thus mercury will occafion
the re-appearance of filver, copper of mercury, iron

of copper, zinc of iron, &c.

XLV. The reduétion of metals arifes from f{ub-
ftances which have a greater affinity for OXYGEN
than the metallic bafe, and thefe combine and form
with this principle different compounds. Thus r.:;:rbon
or charcoal added to a metallic oxyd, at a certain tem-

perature, unites with the OXYGEN of the calx,
and forms carbonic acid air, or fixed air, and hy-

drogen air, by uniting with the OXYGEN of a
4 metallic



xlix

metallic oxyd, or calx, forms water, while the metal
is reftored to its metallic fplendour and its other
charaéteriftic properties*.

One may here paufe a moment to confider the

caufes that pervert the underftandings of men, and
the difficulty there is to root up error when once
eftablifhed.—It is natural in the rudeft ftate of fcience
to confider the changes of property in chemical bodies
as refulting from the lofs or acquifition of [omething,
and, if this could not be demonftrated, to give it fome
general appellation. Hence the term PHLOGIS-
TON. It wasthis principle, which efcaping from a
metal during calcination converted it into a calx, or
earthy fubftance; and it was the union of this prin-
ciple which rendered the air mephitic. Here the
PHLOGISTIANS appealed to the fenfes.—But when
thefe altered bodies came to be accurately weighed, it
was found that 1co pounds of lead converted into
minium, or calx of lead, weighed 112 pounds; and
when the experiment was performed in clofe veffels,
the volume of air was diminifhed during the procefs;
and the air, after the calcination was complete,
weighed exallly 12 pounds lefs than before.—This

* Many of thefe pofitions are proved by amalyfis and [ynthefis in

Part 1. of this work.
argument,

The progrefs
of 1 nr;r

chemifiry.



argument, which fhook the very foundation of the
phiogifiic docirine, the {ophiftry of men, who wifhed
to indulge their delufion, endeavoured to anfwer
by faying, that gravity was relative; thus a cork
which falls to the ground rifes in water, and PHLO-
GISTON having a tendency upwards, buoyed as it
were each body in which it entered, and hcncc,-
when removed from the metal, its increafe of weight,
and hence the ‘decreale of weight in the atmofpherie
- air employed in ealeination.—When it was obferved,
that this explanation would not hold in other in-
ftances, for. when charcoal was burnt there was but
a fmall refidunm, and this weighed Xghter than when
it 'Had its phlogifton, and the mephitic air on the
contrary heavier, ¢ Aly,” fay they, ¢ there are dif-
s ficdlties inevery fcience, and we do not prefume
“ to explain every th'rrﬁg‘;" . genﬁr:illy at this fame
time, knitting the forehead, and walking off.—But
the ANTIPHLOGISTIANS kept on exulting at every
interview, and' I:F'I'e]]l examined the mephitic air from
each procefs, and obferved it was fometimes azotic air,
fometimes when charcoal was ufed fived air, and
fometimes water; and when the MERCURIUS PRE-

 @IPTATUS PER sE was difcovered by Monf. LAvor-

SIER



SIER to give out VITAL AIR which calcined other
metals, giving them weight, and that when any re-
fidue of this air remained it was not mephitic, and
when combined with mephitic air in the proportion
of‘one to four it made common atmofpheric air, it
was then that the ANTIPHLOGISTIANS truly triumph-
ed, and the VITAL AIR, which forms a fourth
part of our atmofphere, became the univerfal @pI-
pus that unlocks all the myfteries of chemiftry ; the
caufa fine qua non of the antiphlogiftic fchool.
The new dofirine was combated by Dr. Brack
for ten years, who finally became a convert to it.
Wntmg to Lavn!smn, ‘he fays, ¢ fuch is the force
4 of PREJUDI‘CE that it requires ten years to over-
« come this hydra, but how I feel the force of truth,
¢ and affent to it.”—The cclebrated KirwAN next
writes to LavnIQIER,'“ th'at he has renounced his
¢ work in favolir of the p&!ag iflic docrine, and mean:
s himfelftorefuteit.™ EvenDr. PRIESTLEY deéclares,
“ that he has been' more than once upon the point of
“¢ abandoning the- doétrine of phlogifion;”” and in
his fixth volume he aftually declares ¢ in fam‘ur of
** the' d::mmpnﬁﬂnh of warer,” and adds, ¢ nor fHall

¢ ] feel much relutance to adopt the new dofirine,
- ¢ although
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¢t although I think, the chemical phenomena admit
¢t of the eafieft explanation on the old fyftem.”

_ - Refpetting the nature of the compofition of the air
Dr. Pr1ESTLEY fays, ¢ for my own part I will frankly
* acknowledge, that, at the commencement of the
¢¢ experiments recited ®, I was fo far from having
“ formed any hypothefis that led me to the difcoveries
“¢ thefe produced, that they appeared to me improbable
¢t when I heard of them ; and when the decifive facts
“ did ﬁt_ length obtrude themfelves upon my notice, it
¢ was very flowly, and with great hefitation, that I
¢ yielded to the evidence of my fenfes. And yet,
¢ when I reconfider the matter, and compare my
¢¢ laft difcoveries relating to the conftitution of the
E atmofphere with the firft, I {ee the clofeft and
¢¢ eafielt connedtion between them, {o as to wonder
¢ that I fhould not have been led immediately from
6 thf: one to the other. That this was not the cafe,
e I attnbutc to the force of PRE JUDICE, which,
“ unl..nm'rn to ourfelves, biafles not only our judg-
64 mf;r;ts, properly fo called, but even the percep-
*#¢ tions of our fenfes ; for we may take a maxim fo
':,: ﬂﬁ;{;gly for granted, that the plainelt evidence of

* Yide page xxix,
fenfe



liii

¢ fenfe will not entirely change, and often hardly
‘¢ modify, our perfuafions; and the more ingenious
“ a2 man is, the more effectually he is entangled in
*¢ his errors ; his ingenuity only helping him to de-

*¢ ceive himfelf by evading the force of trath.”

We will not Fatiguﬁ the reader by entering more
deeply into the mew or antiphlogifiic dofirine re-
fpecting thofe bodies which have no vital principle,
and which are therefore diftinguifhed as belonging to

the mineral kingdom.

XLVL In the mineral kingdom, we are juftified
in referring all the phznomena to the action of ex-
ternal bodies, and the fimple law of affinity affords
deductions fufficient to account for all its changes.
In the wvegetable kingdom, on the contrary, we are
compelled to acknowledge a vital principle which
prefides over every thing, and performs many che-
mical procefles which we poor mortals attempt in vain

to imitate.

XLVIL. That plants kave a living principle is evi-
dent by the motion of the f{enfitive plant, which we
may excite at pleafure; by the fpontaneous motion

Vor. L. * H of
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of the hedyfarum gyrans; the retraftion of the fta-
mina of the ceftus; the advance of the ftamina to the
piftillum in other flowers; by the leaves turning to
the light; and fome plants following the fun; by
their clofing again{t rain; by the roots turning out
of their direction to plunge themfelves into water, or

a more favourite foil, &c. .

XLVIII. The reproduction of vegetables is effelt-
ed in the fame manner as that of animals ; and mo-
dern botanifts have fupported the comparifon be-

tween thefe two funétions in the moft conclufive

manner.

XLIX. Vegetables require the fame kind of air as

animals.

L. The great difference which exifts between we-
getables and animals 1s, that the latter in general* are
capable of conveying themfelves in fearch of nourifh-
ment; whereas vegetables, being fixed in the fame

place, are obliged to take up in their own#icinity all
fuch materials as are capable of nourifhing them:

* Oyfters, mufcles, polyps, &c. conneét this chain, and feem as it
were intermediate links, having no locomotive power. 1
and
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and nature has therefore provided them with leaves,
to extract from the atmofphere the air and water,
while the roots extend to a diftance in the earth to
take firm hold, as well as to imbibe water and the
fixed air contained within the bowels of the earth.

LI. Dr. PriesTrEY difcovered, in the year 1772,
that plants emitted VITAL AIR and abforbed
FIXED AIR; for which difcovery he received
the thanks of the Roya/ Society, in an eloquent
fpeech delivered by the prefident, ¢ From your
difcoveries,” fays Sir Joun PRINGLE, ¢ we are
¢ affured, that no vegetable grows in vain, but
¢ that, from the oak of the foreft, to the grafs in the
- ¢ field, every individoal plant is {ferviceable to man-
“kind; if not always diftinguithed by fome medi-
“ cinal virtue, yet making a part of the whole,
¢ which cleanfes and purifies our atmofphere. In
¢ this the fragrant rofe-tree and deadly night-fhade
‘¢ co-operate: nor is the herbage, nor woods that
¢ flourifh in the moft remote and unpeopled regions,
“ unprofitable to us, nor we to them, confidering
““ how conftantly the winds convey to them the
“ FIXED AIR iffuing from our lungs, while they
¢ fend out VITAL AIR for us.”” Mr. SCHEELE

*H 2 : having
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having made fome experiments diametrically oppofite
to this- pofition; ‘Dr. PR1ESTLEY employed a whole
{fummer to repeat his former experiments, and per-
ceived that upon many occafions AZOTIC AIR
was given out, but he confeffes, ¢ he could not
¢ difcover the caufes of this circumftance.”” This
laurel was referved to decorate the brow of the labo-
rious and ingenious Dr. INncENHOUZ, phyfician to her
Imperial Majefty. He firlt fhewed, that the trunk
and foliage of plants gave out VITAL AIR only in
the prefence of light. Hence if you put a plant
under water in an inverted tumbler, and expofe it to
the rays of the fun, in a few minutes air will be
given out, and upon examining this, it will be found
to he the pureft VITAL AIR: or if fucceffive
plants be put into azetic air, it will be {o ame-
liorated, that combuftion will be fupported in it, and
it will poffefs the nature, and moft probably the fame
identity, as common air: or if a plant be expofed
under thefe circumftances to inflammable air, it will

form a truly explofive air*. Thi} philofopher, all

* That inflammable air and vital air when mixed are explofive, is a
very valuable difcovery, which‘enabled this philofopher firft to give a dif=
tindt theory of gunpowder, and the wonderful phenomena of earthquakes.
Vide his Nowwvelles Experiences et Obfervations f.ur divers Objets de Phyfigue,
in four volumes octivo.

whofe
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whofe experiments are exceedingly elegant, and
whofe apparatus is the fimpleft imaginable, and his
narrative the eafy flowing of a fagacious mind ‘intent
upon the trath, at the fame time difcovered that in
the abfence .of light, not VITAL, but AZOTIC
and FIXED, AIRS* were given out; and that even

* If we caft our regards with aftonifhment on the vaft fcene of that
perpetual rotation of erganized beings; when we confider that all living
animals, by their refpiration, perfpiration, digefhion of food, by the pu-
trid fermentation of their bodies after death ; that all vegetables as long as
they live, as well as when they are in a frate of decompofition after death;
that in combuition, and, in fhort, in an infinite variety of operations,
every where obvious on the furface of the earth, they have one general
effect, thatof producing carbonicacid, or FIXED AIR ; if we confider,
I fay, that all thefe confpire, as it were, in forming this compound fub-
france (carbon and oxygen), is it poffible to doubt that this Auid, the
carbonic acid or fixed air, has an utility as extenfive as its almolt univer-
fal production ? '

But it may be afked, why is not #kir air to be found in the atmo-
{phere? The folution is given us by this admirable philofupher himfelf.
% This union of cArsoN and oxvGEN In the ftate of air, having a
greater [pecific gravity than atmofpheric air, quits, almoit as.foon as it is
generated, the common itock, finks to the ground, -and being eafily
mifcible with water, percolates through the ground to become the food of
plants, and in the rays of the fun is decompoled, fupplying them with
their carbem, or wood. Thus 3 cubic inches of a friplex laciniata in
common water produced in fix hours in bright funihine 3 meafures of
VITAL AIR, quality 2285 whereas in firongly aerated water it pro-
duced 94, and whofe quality above atmofpheric air was 286.” Dr. In-
cExHouz alfo difcovered that common air was abforbed by plants as well -
as water, which in the funthine were decompofed and gave out their com-
mon principle, viz. VITAL AIR. Sec his ingeniout Diiffertation on fhe
Food of Plants, prefented to THE BoArp oF AcRICULTURE, and
printed by their order; and his Experiments on Plants, which were firit
publifhed in Englith, and afterwards in French,

during
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during the funfhine flowers, roots, and ripe fruit,
always produced thefe deleterious airs. Hence he
taught us the true relation we ftand in with regard
to the vegetable race, and he has alfo extended thefe
curious and beautiful refearches by afcertaining the
different proportions of VITAL AIR to the AZO-
TIC AIR in different fituations, and has demon-
ftrated, thatin a given quantity of atmofpheric air,
¢ there is more VITAL AIR in the country than
“ in towns; and more near the fea than inland ;”*
neverthelefs he found by his endiometer, ¢ lefs in the
¢ marfhy lands of Holland than at Vienna, and he
“¢ attributes the keennefs of appetite, and quicknefs of di-
“ geftion, in the latter place, to this circumflance.”” He
formed great expectation of the VITAL AIR in
difeafes, and after inhaling it himfelf, ¢¢ he experi-
s enced,” he fays, * a remarkable alacrity of mind
¢« and body, and thinks he flept founder than ufual that
¢ night.” He was the firt who adminiftered the
VITAL AIR in ASTHMA, and he has had the
honour of giving it to the ARCHDUCHESs oF Rus-
s1A, who alfo experienced the fame benign effecls as
this philofopher *.

LII. When

* In 1779 Dr. Incennouz difcovered that the animal body threw
sut AZOTIC, and FIXED, AIRS. In the very fame year Mr.
CRUIKSHANEy
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LII. When Dr. PriesTLEY inhaled the VITAL
AIR, he felt for fome time afterwards ¢ his érea/? pe-

_ st culiarly /ight and eafy.”” He conjeCtures from the

greater firength and vivacity of the flame of a candle in
VITAL AIR, ¢ that it might be peculiarly falutary
% in all cafes of weaknefs, or a want of energy in the
¢ {yftem.—Hitherto,”” he adds, *“only two mice and
¢ myfelf have had the privilege of breathing it.”
Speaking of faffitious airs in general, he fays, ¢ [
¢t cannot help flattering myfelf, that, in time, very
¢ great medicinal ufe will be made of the application
“¢ of thefe different kinds of air to the animal fyftem.
¢ Let INGENIOUS PHY SICIANS attend to this
¢ fubject, and lay hold of the mew bandle, which is
“ now prefented them, before it be feized on by
« RASH EMPIRICS; who, by an indifcriminate

¢t and injudicious application, often ruin the credit

Cruiksuang, the celebrated author of a work on the Abforbent
Syftem, and lefturer on Anatomy in London, publifhed a fimilar dif-
covery, and in juftice to both characters, I muft obferve, thar their re-
fpe@ive works were in the prefs at the fame time. This however is not
the only inftance of two perfons, ignorant of each others purfuits, happen-
ing to'hit upon the fame thing (vide pagel.). Mr. Cruiksnang has
extended this difcovery to the phanomena of. refpiration, and a more ac-
curate inveltigation may hereafter perhaps determine for this philofopher
the honour of a ftill more IMPORTANT DISCOVERY. Vide Vol 1L,

PAgE 277+
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¢t of things and procefles, which might otherwife
¢ make an ufeful addition to the materia and ars

¢ medica.”’

-

LIII. It is not in the order of this work to trace
here minutely the progrefs of the pneumatic praftice
of phyfic, we fhall therefore pafs over the teftimonies
of Dr. PErcIvaL, &c. refpetting the falutary ef-
fe&ts of FIXED AIR in confumption, mortification,
and ulcers, and haften briefly to record the introduc-
tion of the OXYGENATED NITROUS ACID
VAPOURS, for arrefting the progrefs of contagious

Sever.

In the year 1482 an infetious fever broke out
among the prifoners in #7Zncheffer.  This excited the
attention .of Parliament, and many eminent phyfici-
ans in London were applied to, to take charge of the
-prifoners there; but they refufed venturing upon fo
hazardous an office. The late Dr. ForHERGILL
then waited on Dr. SM1TH, and requefted him, in
the moft urgent manner, to accompany the com-
miffioner to Winchefter. Two hundred and forty

perfons had already perifhed by this dreadful malady,
whofe
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whofe violence feemed daily increafing. Moft of the
officers and fervants belonging to the hofpital had
fallen victims to this fatal diftemper. But fuch was

the powerful influence of the NITROUS ACID
VAPOUR, the number was reduced to g, 5, 3,
and 2,—and afterwards none died Dr. Car-
MICHAEL SMITH himfelf was feized with this dif-
order, and confined to his bed, yet, like a true hero,
he would not yield to his difeafe, but continued to
give diretions. In a memorial which he afterwards
fent to the minifter of flate, in mentioning thefe cir-
cumftances, he fays, ¢ But thefe, my lord, are only
¢ the fufferings of an individual. I readily com-
¢ plied with your lordfhip’s wifhes, and as to the
¢¢ conditions of my attendance I made none: con-
¢¢ vinced that no pecuniary recompence could be an
¢ adequate compenfation to me, circumftanced as I
¢ then was, for the rifk I ran ; and that if I was for-
" ¢ tunate enough to furvive, and fucceed, 1 was cer-
¢ tain of the firlt of all rewards, the confeioufnefs of
“ having difcharged a duty to which I was called by the
¢ woice of my country, and in the event of which the
¢ national as well as my own honour was involved.

¢¢ My endeavours have been attended with a {uccefs
Vor. I. *1 *¢ which
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¢ which even my friends could hardly expect, and
¢ which I believe ftands without example in the an-

¢¢ nals of phyfic. I have already received from the

+¢ public the fulleft approbation of my conduét, and

¢t make no doubt that, in confequence of your lord-
¢¢ {hip’s favourable reprefentation of it to the king, 1
“¢ {hall receive from bis majefly, ever attentive to re-
“ ward merit in the loweft of his fubjecls, fome
* mark of his Majefty’s royal favour.”” In confe-
quence of which difcovery, he was appointed phyfi-
cian extraordinary to the king.

"This antifeptic vapour was afterwards applied, in the
year 1795, by the order of the lords-commiffioners
of the Admiralty, on board the Union hofpital {hip,
and with the fame happy fuccefs #,

LIII. Near about the fame time in France a very
important difcovery was made. Monf. DE MorvEAU,
the affociate of LAvoisier and Fourcroy, employed
for the fame purpofe the OXYGENATED MA-
RINE ACID in the form of air, or vapour, and

* Uide A Account c‘af.rf:g’ E.rlf:rr;ﬂ?fm‘ made on beard the Usion Hgfjﬁi.‘.:f-
Shipy to determine the Lffeét of the Nitrous Aeid Fapowr in defirgping Con-
tagion, in a Letter addreffed to ithe Right How, Earl Spencer. By James
Carmichael Smitu, M. D:

I purified
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purified the infeéted hofpital at Dijon. This method
was afterwards extended to the different military hof-
pitals by a decree of the national aflembly.

L1V, Since there is no diforder to which human
nature is fubjet, more deftru&ive or alarming than
contagious fever, the humane reader will not require
an apology for dt-alaying his attention upon fe im-
portant a point, more efpecially as it confers the
highelt honour on the prefent enlightened age, and
holds out a profped that one of the greateft {courges
to mankind will be at laft banithed from the earth,
never again to rear its truly formidable head.

LV. As Dr. CrawrorD, brother to the late ce- Dr. Cramw-

lebrated Dr. ADAIR CRAWFORD, of whom we may
juftly fay,

Par ndbile fratrum,

was returning to England from India, in the year
1770, on board the Earl of Middlefex, an epidemic

fever broke out among the crew, which feemed to
threaten an alarming mortality*, Thirty of the men

* For an account of this fever, vide An Efay on Fever accompanied
with a Difeafe of the Liver, hitherfo but little knowon, though wery [frequent
and fatal in warm Climates. A new edition of this very interefling work
is now printing for Kearfley,

*Ia werg

Sford's difces
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were feized with the charaQeriftic fymptoms of this
difeafe. Three of the unhappy fufferers early pe-
rilhed.  On each fide the eye was now faddened
with the defpondence which was vifible in every
countenance: and the ear was diftrated with the
groans and difficult refpiration of thofe who [uffered,
or by the foreboding of fuch as had hitherto efcaped.
Nor was the fituation of this compaffionate phyfician
lefs lamentable than the reft. The uplifted eye im-
plored for help in vain! He had no clue to conduét
him in his prefent difficulty. But the man of {cience
does not foon yield up to defpair. He inveftigates
the hidden caufes of difeafe, and Nature in her
bounty not unfrequently bleffes the laudable endea-
vour. From the accurate and ingenious experiments
of Dr. Apair CrRAWFORD, it appears, that when
an animal is immerfed in hot water, the veins pour
out upon venefection, not a black, but florid, blood ;
and other obfervers have alfo noticed, that blood
taken from the arm in fummer is of a brighter hue
than in winter, Hence it is reafonable to fuppofe,
that as the liver is an organ deftined by nature to re-
ceive black, or venal blood, that this dark blood is
intended to be a fufficient ftimulus; but when, on

the
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the contrary, that organ receives florid or arterial
blood, that the ftimulus is then too great, and in-
flammation of that vifcus enfues. Perhaps under
this perfuafion (for the Earl of Middlefex was now
near the tropic), or from its acknowledged wti-
lity, Dr. CrawroRD opened one of the dead bodies,
and had a demonitrative proof that the liver was the
chief feat of the prefent difeafe, It was not only
enlarged, but externally {Hewed a forid appearance.
Upon this difcovery he had inftant recourfe to bleed-
ing and mercurial cathartics, and he obferved, that
where the mercury produced falivation the recovery
was more firiking, and he therefore exhibited mer-
cury alfo with this intention.

On the 20th of May this fever attacked ]uh'ﬁMaan,
a ftrong athletic failor. Tordered,fays Dr.CrAwFoRD,
fixteen ounces of blood to be taken from him. The
pulfe rofe immediately in fulnefs, and his refpiration
became ealy. Three of the aperient pills (thefe were
compofed of mercury, aloes, foap, and jalap) were
adminiftered, and the fame quantity repeated in the
evening, which produced a fufficient effet. Thefe
were continued each day, fo that he had tzken now

about half a drachm of calomel. On the 25th, his

mouth
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mouth was a good deal affe€ted, and all uneafinefs in
breathing was inftantly removed. On the 27th the
{alivation abated confiderably, when his refpiration
became proportionably opprefled, he therefore re-
turned to the ufe of the pills. On the 28th the fali-
vary difcharge was again abundant, and it is not a
little remarkable, Dr. CRAwFoRD adds, ¢ that as
¢ this increafed, the difficulty of breathing, and all
¢ the other fymptoms of the difeafe, diminifhed.”
This obfervation led me, he adds, to keep up the
{pitting for a few days, at the fame time care was
taken to prevent it from being too copious*. On
the 2gth, goth, and 31ft, the forenefs of the mouth
was the only difeafe, and this decreafing, the failor
was foon reftored to found health.

LVI. This praftice has been fince purfued with
equal fuccefs by Dr. WaADE, in Bengal, in the year
1791, and by Dr. CuissoLM in the ifland of Gre-
nada, for the cure of the yellow, or bilious autumnal,
fever. Dr. Wape did not lofe one patient, and

* When violent falivation came on, this able pratitioner had recourfe
to opium. This often occafioned violent torment in the bowels, which

was as inftantly removed by juice of limes. ‘Pl.l:.‘l.ﬁ: here to confult
Vol I1L. page 639.

Dr.
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Dr. CuistoLM loft only one out of forty-eight pa-
tients in whom the mercury affeted the falivary
glands. The latter gave 150 grains of calomel, and
applied the ftrongeft mercurial ointment below the
groin on each fide in feveral cafes. He declares, that
not only the cure was {peedy, but that not a fingle
relapfe occurred where the fever was cured by faliva-

tion,

LVIIL I prefcribed, fays Dr. RusH, {peaking of
' the late peftilential fever in Philadelphia *, bark in
large quantities; in one cafe I ordered it to be in-
je€ted into the bowels every four hours. I direted
buckets full of cold water to be thrown frequently
upon my patients, The bark was offenfive to the
ftomach, or reje€ted by it, in every cafe in which I
prefcribed it.  The cold bath proved grateful, but
no otherwife falutary. Three out of four of my pa-
tients died to whom the cold bath was adminiftered
in addition to the tonic remedies before mentioned.
Baffled in every attempt to ftop the ravages of this

# Vide Dr. Rusu’s account of the bilious remitting yellow fever,
as it appeared in the city of Philadelphia in the year 1793. Alfo Val.
II. page 174, where the hiftory of this feyer is given, and its relation to
the fate of the afme(phere is fet forth,

fever,

Dr. Rufis
experience.
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fever, I anticipated all the numerous and compli-
cated diftreffes in our city, which peftilential difeafes
have fo often produced in other countries. The
fever had a malignity, and an obftinacy which I had
never before obferved in any difeafe, and it {pread
with a rapidity and mortality, far beyond what it did '
in the year 1762. Neverthelels I did not abandon a
hope that the difeale was curable, for I had long be-
lieved that good was commenfurate with evil, and
that there does not exilt a malady, but would yield
to our knowledge of the laws of the animal ceco-
nomy. Under the impreffion of this belief, I applied
myfelf with frefh ardour to the inveftigation of the .
prefent difeafe. I ranfacked my library, and pored
over every book that treated of the yellow fever.
The refult of my refearches for a while were fruit-
lefs. The accounts of the fymptoms and cure of
the difeafe, by the authors I confulted, were contra-
diftory and uncertain, Before I defifted from the
inquiry to which I had devoted myfelf, I recollected
that I had, among fome old papers, a MS. account
of the yellow fever as it prevailed in Virginia in the
year 1741, which had been put into my hands by
Dr. Franxrin, a very fhort time before his death.

I had
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I had read it formerly, and made extra&s from it.
I now read it a fecond time. I paufed upon every
fentence; even words in fome places arrefted and
fixed my attention. In reading the hiftory of the
effe@s of different modes of treatment, I was much
ftruck with the following paflages. "
- ¢ It muft be carefully noted, that evacuations are
¢ more neceflary in.the yellow fever, than even in
¢¢ the inflammatory. The abdominal vifcera are the
¢¢ parts principally affeCted in this difeafe,—and by
“¢ this timely evacuation, their feculent, corruptible,
¢ and irr':tntin1g contents are dilcharged before they
¢ gverpower the whole Eﬁnﬂirutinll. They always
“ require fome evacuation to bring them to a perfe&t
¢ crifis. 'Where the primz viz, but efpecially the
¢ ftomach, is loaded with the poifon of the conta-
¢ gion, and convulfed with the irritation of this fti-
¢ mulus, there is no procuring a defirable fweat,
“ until this is removed.  Alfo by evacuating the
“ bowels, the feeds of the difeafe, which is mixed
¢ with the bilious and inguiline matters in the in-
““ teftinal canal is nipped in its birth, and a breathing
¢t {weat then breaks out of its own accord. I can
s¢ affirm, that I have often given evacnants, when

Vor. I *K ¢t the
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¢ the pulfe has been fo low that it could be hardly
¢ felt, and the debility extreme, yet both one and
¢¢ the other have been reftored by it.”

In my attendance upon the military hofpitals during
the late war, I had often feen, continues Dr. Rufh,
calomel combined with jalap adminiftered in the bi-
lious autumnal fever by Dr. Yousc. His ufual
dofe was ten grains of each of them. - This was given
once or twice a-day, until it procured large evacua-
tions from the bowels. It was adopted by feveral of
the furgeons of the hofpitals, and was univerfally
known, and fometimes prefcribed, by the fimple
name of fen and fen. I reflolved therefore, after ma-
ture deliberation, to preferibe this purge in the pre-
fent fever. TFinding ten grains of jalap infufficient
to carry the calomel through the bowels in the rapid
manner I withed, I added fiftcen grains of the former
to ten of the latter. I then iffued three dofes, each
confifting of fifteen grains of jalap, and ten of calo-
mel; one to be given every ﬁlx hours until they pro-
cured four or five large evacuations. The effe&t of
this powder not only anfwered, but far exceeded my
moft fanguine expectations. It pérfcﬂ!y cured four
out of the firft five patients to whom I gave it, not- -

withftanding
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withitanding fome of them were advanced feveral
days in the diforder! Mr. Richard Spain, a block-
maker, in Third-ftreet, took eighty grains of calo-
mel, or rather more, with rhubarb and jalap ‘mixed
with it, on the laft day of Auguft, and on the firft
day of September. He had paffed twelve hours,
before I began to give him this medicine, without a
pulfe, and with a cold fweat on all his limbs. His
relations had given him over, and one of his neigh-
bours complained to me, of my not advifing them to
make preparation for his funeral, But in this awful
fituation I neverthelefs gave them hopes. My medi-
cine operated well, His pulfe immediately rofe, and
an univerfal moifture on his fkin fucceeded the cold
fweats on his limbs. In a few days he was out of
danger, and he now lives in good health, as the firft
fruits of the efficacy of mercurial purges in the yellow
fever. After fuch a pledge of the fafety and fuccefs
of my new medicine, I gave it afterwards with con-
fidence. 1 imparted the prefcription to the college
of phyficians on the third of September, and endea-
voured to remove the fears of my fellow citizens, by
affuring them that the difeafe was no longer -
eurable, Mr, Lewis, Dr. M¢llvaine, Mrs. Bethel,

*K 3 her
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I;etr two fons, and a fervant-maid, and Mg/ Bii}‘nton"i
whole family, nine in number, were forme of the
firft trophies of this new remedy. The credit it ac-
quired brought me an immenfe acceffion of bufinefs.
It was uniformly effe€tual in all whom T attended,
either in my own perfon, or by my pupils. 'Dr.
GrirriTH, Dr. SAy, Dr. PexwincTow, and my
former pupils who were fettled in the city, Drs.
Leis, PorTeRr, AnnAN, WoobpHousE, and
MEeAR, were among the firft phyficians who adopted
it. In my note-book I put down, ¢ Thank God !
¢ out of one hundred patients, whom I have vifit-
¢ ed, or prefcribed for, this day, I have loft none ;"
nor fhall I ever forget the tranfport with which Dr.
PexNiNcTow ran acrofs the ftreet to inform me,
a few days after he began to give ftrong purges, that
the difeafe yielded in E‘\;El'j' inftance.—But I did not

rely on purging alone to cure the difeafe. Con-

ceiving it to depend upon a morbid Mimulus afting
upon and overpowering the {yftem, I was led to ufe
thofe remedies which we know abftra@ ftimuli ini
general. Thefe were blood-letting, cool air, cold,
watery, and fub-acid drinks, low diet, and the appli-
cation of cold water to the body. My fuccefs with

8 ' this
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this praflice was beyond meafire great, never before
did I experience fuch fublime joy. It repaid me for
all the toils'and ftudies of my life: and the conqueit
of this difeafe was not the effeét of accident, nor of
the application of a fingle remedy; but it was the
triumph of a PRINCIPLE in Medicine!

¢ During the courfe of my extenfive pracice, the
¢* exhibition of calomel purges produces frcquentlyﬁ
 [alivation. By this accidental ¢ffect of mercury I
€ was taught to adminifter it with other views, than
‘*merely to cleanfe the bowels, and with a fuccefs
¢t which added much to my confidence in the power
¢ that this medicine has over the difeafe*. I began
¢¢ by prefcribing the calomel in fmall dofes, at fhort
& intervals, and afterwards I dire@ed large quantities
« of the ointment to be rubbed upon the limbs. The
¢ effedls of it, in every cafe where the mouth was af-
¢ feQted, was very falutary and fpeedy, and even fe-
¢ veral perfons appeared to be benefited by the mer-
“ cury introduced in the fyﬂem in the form of an
b ointment, where it did not produce falivation. In

* Wide Vol. 1IL. page 620, where mercury isfhewn to be a cure of
hpdraphobia, and hereafter it may be found to be the fovereign antidote
agalnfk all other animal and moft vegetable poifons.

1 thﬂ
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¢¢ the loweft ftage of the fever I ordered, in one cafe,
“ an ounce of mercurial ointment to be rubbed in.
¢¢ The next day the gentleman complained of a fore
‘¢ mouth, and in the courfe of twenty-four hours he
¢ was in a moderate falivation. From this time, his

¢ pulfe became full and {low, and his fkin moift. His
*¢ {leep and appetite {uddenly returned, and ina day or
¢ two he was out of danger. Dr. WoopHousE im-
*¢ proved upon Dr. Rusn’s methed of exciting faliva-
“ tion, by rubbing the gums and infide of the cheeks
¢¢ with calomel, in the manner direGted by Mr., Clare,
¢t and it was obferved to be more {peedy in its opera~

¢ tion this way, and equally fuccefsful.”

LVIIL Since the difcovery, that mercurial oxyds
{(mercury combined with oxvGEN) is of great efh-
cacy in the cure of putrid fever, another remedy has
been much recommended by Dr. Woop. ¢ From
¢« the accurate obfervations, which have been lately
t¢ made,”’ fays this ingenious phyfician, ‘¢on the effeCts
« of VITAL AIR on the blood, both in the ftate
¢ of circulation, and when drawn from a vein, and
¢¢ allowed to cool; from the difference of colour of
¢ the returning blood, with that which has juft paf-

ed
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“ed through the lungs; and from our kﬁowicdge,

¢ that the red globules are oxydes; and from the
¢ fimilar appearance, which the blood, in a perfon

¢ Jabouring under typhus, has with the returning
¢ venous blood; and from the anxiety of refpiration,
¢ which they who labour under typhus fever always
¢¢ difcover,—we can have little doubt, I think, for
¢ fuppofing that the deficiency of OXYGEN is the
¢¢ caufe of the {fymptoms of typhus, the principal of
¢ which are, befides thofe above mentioned, uni-
< verfal debility, and a rapid tendency to a putrefcent
¢ ftate. Hence we may conclude that OXYGEN
¢¢ is the general and only corretor of this ftate, that
“¢ it is the grand antifeptic of nature, and therefore
¢ with the decreafe of OXYGEN, will increafe
“ the tendency to putrefaction, and with the in-
¢¢ creafe of the tendency to putrefaltion, will the
¢¢ zryitability be exhaufted, and {ymptoms of debility,
¢ in both body and mind, be progreffively evident.
¢¢ The proximate caufe of typhus fever can therefore
¢ only be removed, as muft appear from what has
¢¢ preceded, by the application of OXYGEN in a
« fufficient quantity to corret this deficiency, and
¢ to reftore the ftate of equilibrium. OXYGEN

taken
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¢¢ taken into the ftomach in the combined ftate of
¢ many different acids®, may anfwer this intentien ;
¢ but in the flate of mitre + it feems to me the moft
¢« powerful form of exhibiting it; the procefs for
¢ obtaining OXYGEN in the ftate of gas, in order
¢ to throw it anto the {yltem by the lungs, is not
< only tedious but difficult. In the ftate, therefore,
¢ of combination with n¢re, it appears to me at pre=
¢ fent the moft effeGtual mode of throwing it into
¢¢ the fyftem. I have lately, continues Dr. Woon;
¢¢ exhibited nitre to more than fifty patients labouring
¢t under typhus ; many of whom, when Ifaw them,
¢ had all the fymptoms of this difeafe in E-I'['lﬂﬂgl vios
¢ lent degree. I.did not give any previous antimo=«
¢ nial; but I exhibited immediately the folution of
“ uitre. In fome of the patients, the pulfe which
« was from 100 to 130 was diminifhed in fres

“ quency, and increafed in firength, before the expi-

* The yellow fever prevailed at the Caraceos, in South America; .in
Od&tober 1493, with great mortality. Nearly all died whoe were attended
by phyficians. Recourfe wns finally had to an old woman. ‘Her remedy
was a liquor called narencado, a fpecies of lemomade. With this fhe
drenched her patients for the firft two or three days. It induced plentiful
fweats, and probably, after correting, difcharged the acrimony of the

bowels.—Dr. Rusu.

1 Vide Vol. I. page 444
: ration




—

Ixxvii

¢¢ ration of the firft 24 hours; the change, indeed,

¢ was often fo great and fudden, that I could {carcely
¢ credit my own fenfes, until repeated experience

¢ ftampt the firmelt conviction upon my mind.
¢ Previous to the practice which I now purfue, 1
¢¢ never vifited in typhus, without experiencing fome
<¢ of thofe feelings, which the phyfician is obliged to
¢¢ fuffer, who expects an unfuccefsful iffue; but now
¢¢ ] have no fears, and I truft that one of the moft
¢¢ crowded avenues to the grave is at length clofed,
¢ and, judging from the rapid progrefs acquired in the
¢ knowledge of philofophy and medicine within a
¢ very few late years, I may venture to predict,

¢ that, by fimilar attempts, every difeafe, whofe

¢ nature is at prefent obfcure, will be at laft clearly

¢« explained, and the profeffors of medicine be finally

<¢ in pofleflion of the ne plus ultra of their {cience.”

LIX. In thefe trials the vital principle was at-
tempted to be reftored as faft as it was confumed by
the exceffive ftimulus of the contagious matter taken
into the fyftem, and producing the putrid fever, or
this {timulus was attempted to be evacuated; but
this enlightened age has alfo produced another philo-

Vor. L. * L, fophical

Rev. Mr.
Cartzoright's
JJﬁ&'ﬂ.rrrJ'.
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fophical method, namely, its corvefdion. ¢ Seven-

“ teen years ago [ went,” faysthe Rev. Mr. CArT-

WRIGHT, ‘ to refide at Brampton, a very populous
¢ yvillage nedar Chefterfield. I had not been there

“ many months before a putrid fever broke out
¢ among us. Finding by far the greater number of
“my new parifhioners much too poor to afford
¢t themfelves medical afliftance, T undertook, by the
¢ help of fuch books on the fubject of medicine as
¢ were in my poffeflion, to preferibe for them. I
4 early attended a boy about fourteen years of age,
¢« who was attacked by thisfever. He had not been
¢ ill many days before the fymptoms were unequivo-
¢ cally putrid. I then adminiftered bark, wine, and
¢ fuch other remedies as my books dire®ed. My
“ exertions however were of no avail; his c]iﬂ;tder
¢ grew every day more untractable and malignant,
¢ {o that I was in hourly expeétation of his diffolu-
¢ tion. Being under the abfolute hédﬂfﬁty of taking
a jﬂurnéy, before I fet off I went to fee him, as I
¢ thought for the laft time, and I prepared his pa-
¢« rents for the event of his death, which 1 confidered
¢ a5 inevitable, and reconciled them in the beit
¢ manner I was able, to a lofs which I Knew they

¢ would
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¢ would feel feverely, While I was in converfation

¢ on this diftreffing fubject with his mother, I ob-

¢ {erved in a corner of a room a fmall tub of wort
¢« working. The fight brought to my recollection
¢ an experiment 1 had fomewhere met with, of a
“ piece of putrid meat beng made fweet by being
““ fufpended over a tub of wort in the afl of fermenta-
““ tion. The idea inftantly fafbed into my mind
¢¢ that the yegff might corrett the putrid nature of

¢ this difeafe, and I inftantly gave him two large

¢ {poonfuls. 1 then told the mother, if {he found

““ her fon better, to repeat this dofe every three

¢ hours. I then fet out for my journey. Upon my
‘“ return after a few days I anxioufly enquired about

¢¢ the boy, and was informed he was recovered. I

“ could not reprefs my curiofity, though I was

¢ greatly fatigued with my journey, and night was
¢ come on; I went direCtly to where he lived, which
‘¢ was three miles off in a wild part of the moors.
¢ The boy himfelf opened the door, looked fur-
¢ prifingly well, and told me he felt better from the
¢ inftant he took the yealt.

¢ After I left Brampton I lived in Leicefterfhire,

¢ My parifhioners being there few and opulent I
*La “ dropped
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- ““.dropped my medical charafter entirely, and would
““not even prefcribe for any of my own family.
“ One of my domeftics falling ill, accordingly the
¢ apothecary was fent for. His complaint was a
¢¢ violent fever, which in its progrefs became putrid.
“ Having great reliance, and defervedly, on the
¢¢ apothecary’s penetration and judgment, the man
¢ was left {olely to his management. His diforder
¢ however kept daily gaining ground, till at length
¢¢ the apothecary confidered him in very great danger.
¢ At laft, finding every effort to be of fervice to him
¢ baffled, he told me he confidered it as a loft cafe,
¢¢ and that, in his opinion, the man could not fur-
< vive four and twenty hours. On the apothecary
¢¢ thus giving him up, T determined to try the effects
¢¢ of yeaff. 1 gave him two large table fpoansful.
¢¢ In fifteen minutes from taking the yeaft his pulfe,
¢¢ though ftill feeble, began to get compofed and full.
¢t He, in thirty-two minutes from his taking the
¢ yeaft, was able to get up from his bed, and walk
¢ in his room, . At the expiration of the fecond
- Ihour, I gave him a bafon of fago, with a good
¢¢ deal of lemon, wine, and ginger in it; he eat it
¢ yith an appetite: in another hour I repeated the

¢ yeaft :
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¢ yeaft: an bour afterwards I gave the bark as be~
¢ fore: atthe next hour he had food: next he had
¢¢ another dofe of yeaft, and then went to bed, it ﬁras
¢ nine o’clock. I went to fee him the next morning
¢ at fix o’clock ; he told me he had a good night,
““ and was recovered. I however repeated the medi-

¢ cine, and he was able to go about his bufinefs as

' ¢ yfual.

¢ About a year after this, as I was riding paft a
¢¢ detached farm-houfe at the out-fkirts of the village,
¢ I obferved a farmer’s daughter ftanding at the door,
¢ apparently in great affliction. On enquiring into
¢ the caufe of her diftrefs, the told me her father
¢ was dying. I difmounted and went into the houfe
¢ to fee him. I found him in the laft ftage of a
¢¢ putrid fever; his tongue was black ; his pulfe was
¢¢ fcarcely perceptible ; and he lay ftretched out, like
¢ a corpfe, in a ftate of drowly infenfibility. I im-
¢¢ mediately procured fome yea/, which I diluted
¢¢ with water, and poured it down his throat. I then
¢¢ left him with little hopes of recovery. I returned
¢ to him in about two hours, and found him fenfible
¢¢ and able to converfe. I then gave him a dofe of

¢ bark. He afterwards took at a proper interval fome
¢¢ refrefhment,
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<¢ yefrelhment. T ftaid with him till he repeated the
¢ yeaft, and ‘then left him with dire€tions how to
¢« proceed. T called upon him the next morning at
¢ nine o’clock. I found him apparently well, walk-
*“ ing in his garden. He was an old man, upwards
*¢ of feventy.

“ T have fince adminiftered the yeaft to above fifty
¢¢ perfons labouring under putrid fever, and what is
b 'ﬂngular, continues this benevolent clergyman, I

¢¢ have not loft one patient.”

LX. Anothet method of cure, combining all the
three foregoing, is that adopted by Dir. TﬁnRNTﬂﬁ,
and recorded by the Rev. Mr. TowNSEND in the
Guide to Health®. Dr. THorNTON confiders the
contagious matter, productive of putrid fever, as a
violent ftimulus, which refembles the operation of
wine 1 or opium I, firft increafing the action of the

_ heart

% This ddmirable popular work treats of the [yoptoms and mature of
difeafes, and their cure ; and is compriled in two volumes oftavo.

+ T once faw an inftance, fays Dr. Beppees, in which T could not
doubt that complete infoxication was produced by the contagion of typhus,
to which the perfon had been much expofed. One moming, immediate-
Iy upon rifing, and I knew he had drank nothing the night before, 1 was
aftonilbed to obferve that flighty vivacity and difpofition to wild disjeinted

talk,
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heart and arteries, and after a few days, having worn
down the excitability, the {thenic diathefis is fucceed-
¢d by the afthenic or putrid. He therefore advifes to
expel this morbid and exceflive ftimulus by evacua-
tions *; fecondly, to correc? this fl:imulus, which
may be accomplithed by antifeptics+; and thirdly,
to fupply the principle of irvitability, which may be
done by oxyds, or the inhalation of fattitious
vital air. |

¢« When my phyfician, Dr, THorNTON,” fays
the Rev. Mr. Townfend, ** who had recovered me,
¢ when in the worlt ftage of a putrid fever, was re-

¢ turned to town, he was called in for his advice,

talk, together with the other figns which infallibly denote a certain de-
gree of intoxication, efpecially when you are well acquainted beforehand
with the manners of the party. In the courfe of the day, during which
I faw him frequently, he became heavy, had febrile fhiverings, and
¢omplained of head-ach. The next day he became more feverith, but
was not confined till the fifth day, though the head-ath and other fymp-
toms never quitted him, He then pafled into putrid fever, which con-
tinued until the 21t day, when he recovered. Does not the alkaline
urine in fuch perfons denote, continues Dr. Beppoks, a deficiency. of
the oxygen? _ .

3 Vide Vol. I1I. page 622, Set. LI1. Of Afphyxia from opium.

* During the late war in America an emrefic dfeldom failed of prevent-

ing an attack of putrid fever when given in its forming ftages Vide
RusH on the Yellow Fever, page 336.

4+ Chiefly fuch as impart fxed air,
G ¢ refpedting
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*¢ refpe@ing two children labouring under the fame
¢ {pecics of fever. As the eldeft child appeared to
““ be in the greatelt danger, with a becoming diffi-
‘¢ dence of a new practice *, he defired the father to
¢¢ allow him to accept her only as his patient, and
¢¢ that the apothecary thould go on with the young-
“ eft. He gave inftantly an emetic of tartarized an-
¢ timony and ipecacuanha; and after the operation
¢ was fully over, and a litle nourithment got down,
¢« he followed it up with rhubarb and tartarized kali,
¢¢ fupporting the patient at intervals with wine.
¢ When the bowels were clear he ordered at regular
¢¢ intervals an infufion of bark in port wine impreg-
¢ nated with FIXED AIR, and her drink was wa-
¢ ter acidulated with FIXED AIR and tamarinds.
¢ Mild cathartics were exhibited each night, and the
¢ antifeptic remedies were leffened, and his patient
¢t inhaled air blended with factitious VITAL AIR.
< Dr. TuorNTON then went into the country to
¢ fee fome particular friends, and on his return he
¢¢ haftened to vifit thefe children. He found his
< little patient in perfect health and blooming; but

% Ewacuations in putrid fever.  This pradtice was followed previous
to the appearance of the yelloww fever in America. Vide the Letters of
Dr. Tuor~ToON, &c. to Dr. BeppoEs.

¢ the
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¢ the fituation of the other child was far different,
¢ As he entered the houfe, the father informed him,
¢ that his child was at the point of death, and all he
« could hope from him now was, in fome degree to
¢ palliate her fufferings. For three days and as many
¢ nights every thing taken into her ftomach had been
¢ reje€ted. During this time fthe had had no fleep.
“ When Dr. THoRNTON entered the room fhe had
¢ been juft convulfed, was {peechlefs, and gafping
¢ for breath, Her eyes were fixed and funk, and
¢ {urrounded with a circle of a darkifh colour. The
¢ mufcles of the face {till quivered. He immediate-
“-iy opened the window, for the room had but one,
¢ and ordered the fire to be put out. The room was
¢ then darkened, andfilled with fine {prays of vinegar,
¢ which, by abforbing the heat of the room, cooled

¢ the chamber, and became aeriform, when, to the
¢¢ great {urprife and fatisfation of the perfons who
¢« were prefent, fhe revived, and her fpeech, after a
¢« few minutes, returned to her. As fhe feemed ex-
¢¢ haufted for want of food, Dr. THorRNTON order-
¢ ed her the white of an egg, which of all nutritious
*¢ fubftances he judged the leaft fubjet to putrefac-

Vor. L. * M ¢ tion,
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¢ tion, mixing it with white wine, warm water,
¢ cinnamon, and lemon juice; he gave her very
¢¢ {mall quantities at a time, and finding it remained,
¢¢ he foon after tried bark and red wine, which was
¢ impregnated with FIXED AIR, direting the
¢ fame manner of adminiftration, namely, to ftop
¢¢ whenever the {malleft inclination to vomit-
¢ ing came on. She had water impregnated with
¢« FIXED AIR to drink, and was recovering faft
¢t under this treatment, when fome officious ignorant
¢ nurfe interfered, and the fire was renewed in the
¢¢ apartment, and the child was loaded with flannels;
¢¢ in confequence of :.a.rhich {he was again feized with
¢ fimilar convulfions, and became {peechlefs: but
¢ in lefs than five minutes {he was reftored as before
¢¢ by breathing a_fuperoxygenated air. In the courfe
¢ of a few days, from the evacuant, antifeptic, and
¢ tonic treatment, fhe was out of danger, and able

¢¢ to leave her bed.”

LXI. We fhall not detain the reader with any

fuller detail concerning putrid fever, as the fubject will

be
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be again refumed ¥, but fhall haften briefly to relate
the new trials which have been lately made in feurvy.
From the refemblance of the blood taken from the
arm with that of a perfon labouring under a putrid
fever (for the blood does not, or very feebly coagu-
lates), from the fallownefs of the countenance,—
the black and blue fpots fuffufed over the furface,—
the coldnefs of the body,—&:c. the illuftrious Dr.
Beppoks firft conjectured that in fcurwy there was a
deficiency of OX Y GEN in the blood, and {uggefted
a plan of treatment according to this theory +. Soon
after, a praclical treatife I appeared, written by Dr.

Of feurvy.

D, Beddoes's
Ig?afﬁg?:

TrorTER. “ Itisour duty,” fays this learned and f4 realized

humane phyfician, ¢ to draw philofophy from the

* We fhall then do juftice to the difgovery of Sir William Forbpvee,
and relate the extraordinary recovery of the fon {Ef Lord Buwk, by means
of the MURIATIC ACID, which from the hurry of writing was omit-
ted ; and we fhall then likewife confider the praétice of Dr. Jamzs, and
enter fully into the merits of his juftly celebrated powder.

+ Vide Obfervations on the Nature and Cure of Caloulus, Sea Scurvy,
Confumption, Catarrh, and Fever; by Thomas Beppoes, M. D,

1 Medical and Chemical Effays: confaining chfervations on fenruy ;
communications from South Wales; the cafe of a blue boy; and thoughts
on the chemical nafure and decompofition of water, with a certain method of
preferving it pure and fweet in long voyages. By THomas TroTTER,
M. D. Phyfician to his Majefty's Fleet under the command of Admiral
Richard Earl Howe.

*M 2 ¢¢ laboratory

by Dr, Trot-
fer.
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*¢ Taboratory of the chemift, and make her {ubfervient
 to the practical purpofes of life. Whilft I had the
¢ advantage of collecting falls on the fubje&t of
*¢ feurvy, Dr. BEDDOES had fuperior advantages to

“ me, in improving and extending the doérine
e which I had adopted. A fituation infinitely more
s¢ favourable to philofophical retirement, a know-
¢ ledge of chemiftry inferior te none in our age, a
¢ love for the ftudy, and a defire to reduce it in
¢ practice, to the relief of his fellow-creatures, have
¢ brought us to an =ra in the hiftory of medicine,
¢ that has unfolded to our view, fecrets of nature,
¢ on which our predeceffors in fcience were not even
¢ able to form a plaufible conjeCture. In February
¢ 1793, I was removed,” fays Dr. TRoTTER,
¢ fipm the Centarian to the Vengeance of 74 guns,
¢ then at Spithead, and fitting to receive the broad
s¢ pendant of Commodore Charles Thomfon, now
¢« Rear Admiral ; and intended for the Leeward
¢ Ifland ftation. The work * of Dr. BEDDOES was
¢ at this time put into my hands. The company of
¢¢ the Vengeance had a quart of cocoa a man, with

* Obfervations on Calculusy Sea Scurmy, &e. Vide note, page Ixxxviis
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¢ fugar enongh to {weeten it, for breakfaft, in lieu
¢« of oatmeal, butter, and cheefe. They had for
« dinner excellent falt meat,. Yet fcurvy was not
¢« prevented from making its inroad. The ofhicersof
¢¢ this fhip, who at firft had always plentifully fhared
¢ their frefh ftock with the fick, could in the prefent
¢ inftance afford them no afliftance, for they had
“ but a very fmall ftore on board, not fufficient to
* laft them a third of the prefent voyage. Many
«¢ perfons were in confequence violently affliCted with
¢ {ea-fcurvy.

¢ Robert Bell, aged thirty, was a feaman, and
¢ impreffed : his fymptoms of feurvy were fpungy
¢t gums, hardened and contracted hams, livid fpots
“ on the thighs and legs, very much depreffed in
¢¢ {pirits, and apprehenfive. He was ordered vitrio-
¢ lic acid diluted in water, in as great a quantity as
¢ his ftomach and bowels would bear without pain,
¢ For the firft two or three days Bell had better
« {pirits and looked more lively; but the benefit did
‘* not continue, for he grew much worfe at the end of
“ aweek. It wasthen changed for juice of LimEs,
“ which in a few days effeCtually cured him. The
¢ effeCt of LIME juicE, as I have had many occa-

“ fions

Dr. Trotter's

difcovery.
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¢ fions fince to obferve, was apparent always in lefs
¢¢ than twenty-four hours. Five cafes of nearly the
¢¢ fame defcription followed the above ; and the refult
58 :was'unifnrml}r the fame. In the fond attachment
¢ to the philofophy of phyfic, and the enthufiafim of
¢¢ fcientific enquiry, one may be fometimes betrayed
¢¢ into fallacious conclufions. But divefting myfelf of
¢¢ all partiality for a favourite opinion, I can have no
<t doubt,” continues Dr. TROTTER, *that the good
¢ effects of the crTRIC ACID in the cure of [eurvy,
¢ are entirely owing to its imparting OXY GEN to
¢ the blood, however difficult it is to reconcile it
«¢ with the want of efficacy in the other acid in curing
¢¢ this difeafe.”
“ In December, 1793, I was appointed phy-
¢ fician to the royal hofpital at Haflar, Portfmouth.
¢ This hofpital is attended by two phyficians. The
¢ fouth fide fell to the lot of Dr. John Linp, and
¢¢ the north to me. The firft patient in i‘;:urv-:,r, who
¢t came under my care, was John Driver, belonging
¢t to the Queen Charlotte, the flag fhip of Earl
¢« Howe. His fymptoms were inveterate, and the
¢ hams fo contracted that he could not walk. He
«¢ was by the affiftant difpenfer put on the vinum an-

L I{,-“?ar&m." citn
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“ tifeorbuticum of the hofpital, the fame as prefcribed
¢¢ by LiND fenior, At the time I vifited him, he
¢¢ had taken his medicine for two Ida}'s, and was on a
¢ diet of mutton and greens; yet he found himfelf
s worfe. He was immediately ordered two ounces of
¢ the c1TRIC AcID three times a day. On call.ing to
¢ fee him next morning, I found him {lill worfe,
¢¢ and ordered him two ounces of the {fame acid four
¢ times a d:&y. On the day following, I was yet
¢ more {urprifed, that his complaints were not be-
¢ ginning to yield. He was now yellow or livid all
““ over, and his pains at night tormenting. The
“¢ purfe and other people in the ward affured me that
 his medicine was faithfully taken. From this I
¢¢ was led to examine the bottle at the head of his
“¢ bed, where, inftead of /ime juice, it was the di-
““ luted fulpburic acid. There were, it appearsd,
“ no lime juice in the difpenfary, and the fucceda-
¢ nenm had nearly coft the man his life. I now fup-_
¢¢ plied him with fixteen ounces of the cITRIC AcID,
¢ concentrated by congelation. 'With this prepara-
¢¢ tion he recovered in a few days; and was foon after’

¢ difcharged to his fhip.”

LXII ¢ While



Mr. Patier-
Jor's difco-
wery,

Xcii

LXII. ¢ While a furgeon in the royal navy, I
¢“ have, oftener than once, had occafion,” fays Mr.
PATTERSON, * to lament the limited power of me-
““ dicine, and in no particular inftance more than in
¢ fcurvy. In various ftations, and in oppofite cli-
¢ mates, I have had frequent opportunity of ob-
¢ ferving this difeafe, in all its variety; and, at
¢ times, obliged to witnefs it, in all its hideous
¢ fhapes, without having it in my power to put a
¢ ftop to its deftructive career. Such fcenes as thefe
¢ are well calculated to make a medical man atten-
“tive. I could not fail to obferve the great defire
¢ that {corbutic patients have for acids. People, la-
¢ bouring under this difeafe, have been known to
¢ ufe, in the way of drink, and in feafoning their
‘ food, one pint of vinegar in the courfe of the day,
“and with impunity. One patient drank during
¢ a night a whole quart, without aﬁ]r painful or

t¢ difagreeable fymptoms fupervening. Having feen

* Vide A Treatife on the Scurvy : containing a new, cafy, and cffec-
tual, method of curing that difeafe; the caufe, and indications of cure, de-
dicced from praftice ; and obfervations connefled with the fubjed; wwvith an

Appendix confiffing of five letters, refpeling the fuccefs of a new antifeor-
butic medicine, By Mr.PATTERsoN, Surgeon in the Royal Navy.

¢t the
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« the good effe@ts of #itre (nitrous acid combined
¢ with alkali) in feveral cafes of fcurvy, and kowing,
* from the difcovery in chemiftry, that it contained
¢ a vaft quantity of the acidifying principle, or VI-
«« TAL AIR, I was led to make a folution of this
¢ falt in vinegar. Before I adminiftered this new
¢ remedy, I made the following experiments out of
¢t the body. I toock the blood from a patient in
¢ feurvy, and from a man in health, and having cut
¢ off the florid furface of the coagulum, I poured
« fome diluted witriolic acid on the dark coloured
¢ coagulum, and it affumed a dlacker appearance in
¢ both cups. On the contrary, when 1 poured this
s« fplution of nitre in winegar, the colour of the coa-
¢ gulum was immediately changed to a beautiful red,
“* more bright than even arterial blood, it even turn-
* ed to a bright red that dark coagulum which the
¢¢ diluted vitriolic acid had necarly rendered black.
¢¢ Upon the firfl favourable occafion, 1 was refolved
“ to try this folution, and I had foon occafion to put
¢ it to the teft of experiment ; and with inexpreffible
# pleafure I found it, in a vaft variety of cafes, {uc-
¢t ceed beyond my moft fanguine expectation. By
‘¢ means of the mitrous vinegar, the belly, in general,

Vor. I *N ftjs
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¢ is kept gently lax; the difcharge of urine is i
“¢ creafed, and changes from an alkaline to a healthy
¢ nature; the f{kin becomes open, and more agree-
¢ able to the touch; the chillinefs is changed to a
¢¢ pleafing warmth ; and the .puli'e acquires {teadinefs
“¢ and healthy ftrength. Sleep comes to be more
¢ natural.  The fallow and the gloomy countenance
¢ js gradually changed into the cheerful. The gums
¢ heal and grow firm. The lower extremities lofe
¢ fafter than could be fuppofed their livid hue; they
¢ gradually become fofter, lefs painful, and more
¢t flexible ; and ulcers put on an healthy appearance,
¢ and foon fkin over. The great oppreflion about
¢¢ the breaft gives way; and the cough and breathing
¢¢ hecome lefs laborious. The appetite and the fenfe
¢¢ of tafte is reflored. The depreffion of f{pirits and
¢¢ the laffitude are forgot. The f{trength increafes ;
¢¢ and, at laft, health is re-eftablithed. In the month
¢ of July 1794, I made comparative trials with this
¢t folution, and the juice of /imes, and after having
¢ duly weighed all circumftances, I am inclined to
¢ decide in favour of the former; one advantage,
¢ however, it certainly paflefies over the latter, as it
¢ eonfifts of articles which may at all times, and

¢ with
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“ with very little expence, be obtained, and without
¢ difficulty preferved; in fhort, it is the defideratum
“ which Dr. BEDDoES has attempted to eftablifh.”

LXIII. We are now arrived at the moft brilliant
2ra in phyfic, The different fatitious airs were
foon after tried at the Hotel Dieu in Paris, many of
which proved fuccefsful, but fome turning out in-
aufpicious ¥, and the revolution fucceeding, with
the tyranny of RoBiespIERRE, who put to death
Lavoisier, and many other literary charatters,
a veil was drawn over this new branch of fcience
for a time, but as Fourcroy juftly obferves, ¢ the
¢ analogy of action which has been difcovered be-
¢ tween- digeftion, refpiration, circulation, and in-
“ fenfible perfpiration, has begun to eftablith on
“ new views, more folid than were heretofore pof-
“ fefled, a fjflem of ANIMAL PHYsIcs, which pro-
¢ mife an abundant harveft of difcoveries and im-
¢ provements. Unqueftionably it will be, in pur-
¢ fuing the chemical changes that arc undergone in
¢ the {yftem, that an Ep1Fick equally novel/ and folid

¥ The trial of vital air in confumption. For a remark on this, cone

fult Vol 111, p. 655, note 1.
*Na2 ¢ will
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‘“ will be ereCted. Every thing is ready for this
¢¢ ground-work ; feveral philofophers purfue this un-
¢¢ beaten path of experience ; frefh ardour, fpringing
¢¢ from thefe new conceptions, animates thofe who
¢ are engaged in this branch of phyfics; and the
¢¢ track they have juft begun to explore appears fuch
¢¢ as muft lead them to more precious and accurate
¢¢ refults, than any that have hitherto been advanced

“¢ on the funétions which conftitute animal life,”’

LXIV. Whilft the progrefs of the pneumatic prac-
tice of phyfic was ftopped in France by the revolu-
tion, Dr. BEpDOES, the celebrated profeflor of che-
miftry at Oxford, endeavoured to turn the attention
of the faculty in England to this new branch of fci-
ence. His works foon paffed into the hands of every
one: ‘for he pofleffed the rare art of diffufing through’
his writings that lively interéft, that enchanting co-
louring, and that delicate and vigorous touch, which
influence, attach, and fubdue the mind. The pro-
fundity of his reafoning is every where united to all
that agreeable imagery, which the moft brilliant
imagination can furnith. The facred fire of genius
animates all his productions; his theories conftantly

8 exhibit
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exhibit the moft {ublime profpets in their totality,
and the moft perfeét correfpondence in their parts ;
and even whilft he raifes Aypothefes, we are inclined
to perfuade ourfelves that they are eftablithed
truths. |

The higheft commendation is certainly due to this
ingenious philofopher for his chemical inveftigation
of difeafes. The novelty of the attempt foon expofed
him to the malignity of fome not equally well dif-
pofed, and the ardour of purfuit was branded with the
name of enthufialim; but a virtuous mind, intent
on a generous action, looks upon thefe as fo many
fteps to diftinction; for to be either very good or
very great, is to be very much envied, and very
much mifreprefented. Even fome who differed with
this gentleman in political fentiments fided with the
envious and interefted againft the preumatic remedies :
as monks formerly denied the Newtonian philofophy,
only becaufe NEwToN was a proteftant. It is a
great misfortune, fays Dr. PriesTLEY, *¢ when
¢ philofophers forfake their purfuits of nature, which

¢ are ever regular and uniform, to engage in the
¢¢ confufion of political contefts.”’—And who is there
but muft regret the flight from this country of the

author
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anthor of this very remark, which fome years ago
he made to the illuftrious FrRANKLIN? And phi-
lofophy droops her head; fince LAvoisiER was
guillotined. .......He requefted but three days to
finifh an important experiment he had begun, and
the ftern tyrant * replied, ¢ France has no need of

¢¢ philofophers ; but of patriots;”

and ordered him
inftantly to execution.—But Dr, BEDDOESs may per-
haps reply, ¢ Homo fum, et humani nihil a me
¢ alienum puto,”’—to which I confefs I fhould be at
a lofs what to an{wer |—His theories of difeafes + will
no doubt one day or other confpire, with future difco-
veries in chemiftry, to unravel the whole of their
myfterious operations : and ingenious phyficians,
having learnt to manage their intricate and mul-
tifarious machinery, may fee that art, which can
reft firmly upon no other foundation than a juft
theory of the functions of the body, rifing under their
hands into a beautiful and folid stTrRUcTURE. Nor,
however remote medicine may at prefent be from fuch
perfection, do I fee any reafon to doubt that, by

taking advantage of various and continual acceffions

% RoRIESPIERRE.

+ Vide Dbfervations on the Nature and Cure of Calenlus, Sca Szurvy,
Putrid Fever, &e.

a3
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as they accrue to fcience, the fame power will be
acquired over living, asit is at prelent exercifed over
inanimate bodies; and that not only the cure and
prevention of difeafes, but the art of protradting the
faireft feafon of life, and rendering health more vi-
gorous, will one day half realize the dream of
alchemy.

The celebrated Dr. Darwin, who has of late
turned his attention much to this fubject, obferves,
¢t that VITAL AIR penetrates the fine moilt mem-
“ branes of the air-veflels of the lungs, and unites
¢ with the blood by chemical attration, as is feen to
“ happen, when blood is drawn into a bafon, for
“¢ the lower {urface of the craffimentum is of a dark
“ red fo long as it is covered from the air by the
¢ upper {urface, but becomes florid in a fhort time
‘¢ on its being expofed to the atmofphere. The per-~
¢¢ petual neceflity of the mixture of VITAL AIR
¢ with the blood in the lungs, evinces that it mufl
¢¢ act as a ftimulus to the fanguiferous fyftem, as the
“ motions of the heart and arteries prefently ceafe,
¢ where animals are immerfed in air which poffefs
“ na. oxygen.””— It may alfo fubfequently anfwer
another important purpofe, as it probably affords the

material

Do Darisisne
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material for the produltion of the sENsorIAL
PowER * ; which is {uppofed to be fecreted in the
brain and medullary part of the nerves; and that the’
perpetual demand of this fluid in refpiration is occa-
fioned by the sEnsorRIAL PowWER, which is fuppofed
to be produced from it, being too fubtle to be con-
fined in any part of the fyftem +.

The Rev. Mr. TownsExD, the leamned author of
the Guide to Health, obferves, when fpeaking of the
different FACTITIOUS AIRS, ¢ that thefe pro-
“ mife, under the {kilful management of Dr. Bep-
¢ poEs at the Hot Wells, Briftol, and Dr. THorx-
¢ 7on in London, to be a remedy well worthy the
¢ attention of the medical pra&titioner. The VI-
“« TAL AIR, properly diluted with common air,
¢is a fimulus the moft natural and diffufive. It
¢¢ promotes the infenfible perfpiration, greatly aids
<t digcfﬁc:;n, favours {leep, exhilarates the {pirits,
t¢ and relieves difficult refpiration. It is found of

¢ the higheft advantage in moft nervous difeafes.
¢« The AZOTIC AIR abates inflammation, and is

* For an explanation of this term, vide Vol. IIL. page 461.
+ Vide Zeonamia, or the Laws of Organic Lifey Vol IL. - A wolk
which occupied, as this philofopher fays, thirty years deep meditation.

il l’.hl_".:
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““the only remedy with the HYDROGEN AIR,

¢ that is found capable of arrefting the progrefs of
¢ confumption, and the CARBONIC ACID AIR

“ is a moft pawm:ful antifeptic.”

It being afcertained by diret experiment, that the E&ﬁi}

- o _ air aohen
heart and arteries can be raifed * from 64 to 120 pul 2

1 k " ; z _  properly di-
fations in a minute, by the inhalation of pure oxy- #%¢ - S

GEN, OF VITAL, AIR, and that by abftrating this @ remed.
VITAL GAs from atmofpheric air, their adions can
be leffened + from 120 to 64 beats in a minute, the
PNEUMATO-CHEMICAL phyfician has therefore a

complete power over the heart and arteries, juft as a

* Although Mr. TAvLoRr was not more than 22 years of age, his
natural pulfe was only 64 previous to the experiment. During the inha-
lation of the pure oX¥YGEN Ali, his pulle, as Dr. Hicc1xs remarked,
was quickened to go beats in a minute, and was confiderably increafed in
Sulrefs and firengih.  The veffel being immediately charged again with 19
pints of 0x¥GEN GAS, he refpired thefe alfo, and confumed them ‘entirely
in fix minutes, Bz pulle was in confequerce increafed to 120 beats in a
minute, and was wigorous withal,  See Minutes of the Society for Philofo-
phical Experinents, p. 146. Alfo Dr. Goopwin’s Experiment, p. 79,
and note ¥, p. 110,

4+ One confumptive patient, contrary to my judgment, {ays Dr. BEn-
DoEs, uled to inhale at times air wholly deprived of exygen. During this
proce(s I have felt the pulfe nearly obiiterated. He loved to mdulge in ir,
and defcribes the incipient infenfibility produced on him as a Rate highly
delightful.  Vide Dr. Bepnokrs's Obfervations, p. jo.

Vor. 1. * 0O watch=
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watth-maker has a power over the movement of a
watch by means of the regulator.

It being likewife proved, that the blood and folids
are compofed in part of vITAL ATR, he has alfo the
power of altering the ma/s of blood *, zndl therefore of
changing the conftitution. He poffeffes in the viTAL
AIR a means of unlocking obfrudded veffels +, pro-
moting the infenfible perfpiration I, quickening the
digeftion ||, increafing the anmimal beat § and mufcular
powers ¥%, ‘and of raifing the fpirits ++.  He can
render the refpiration eafy 1}, and give bloom ||| to

the complexion.

* Vide the celebrated Experiment of Dr. Bepnoks, which at the rifk

of life he generoufly underteok in the caufe of humanity, and for the im-
: provement of fcience. Vide Vol. IL. p. 254.

+ Vide Dr. Beppoks’s Obfervatians on the Medicinal Ufe of different
Airs, p. 44

1 Vide the Phyfician’s Fade Mecum, by the Rev. J. TownsenD,
P 113 :

|| Vide Vol. I. Seét. VII. On the Balance betwixt Digeflion and the
Oxygenation of the Bloed, p. 88.

§ Vide Vol. L. Seét. VIIL. On Animal Heat, p. 81.

*8 Vide Vol. I. Seé&t. XI. On the Caufe of Foluntiry Aftion; p. 125.

4+ Vide Vol ITI. Se&. XXXIV. On Oxygen as related fo Sen-
fibilitys .

t1 Vide Vol. I. page 89, line 15. Alfo note ¥, p. 126,

Ill| See Minutes of Philofephic Experiments, ps 16g. Alfo Vol 1L,

p 257
The
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The viTAL AIR in the form of acid jfumes has
been adminiftered, as was in
PUTRID FEVER by Dr. CARMICHAEL SMITH.
It has been alfo fuccefsfully inhaled, when diluted
with atmofpheric air, in the fame dreadful calamity,

before obferved,

under Dr. THorNTON. It has been in this way
adminiftered in HY DROCEPHALUS, HYDRO-
THORAX, andin ACITES, under Drs. BEpDoES,
Darwin, and ThHorNTON:—in ASTHMA and
DY SPNCEA by Drs. Beppoes, THoRNTON, FER-
RTAR, and Carmicuaier; in CHLOROSIS by
Drs. THorNTON, CARMICHAEL, PEARsON, and
ArpersoN; in HEAD-ACH by Drs. Darwin
and TrorNTON ; in HYSTERIA by Dr. THorN-
Tox; in DYSPEPSIA by Dr. THORNTON; in
HYPOCHONDRIASIS and MADNESS by Dr.
TrorntoN; in ULCERS OF THE LEG by
Dr. TrornTon and Mr. Hrir; in SCURVY and
SYPHILITIC DISEASES by Dr. THorNTON
and Mr. Hirr; and laftly, in PALSY, EPI-
LEPSY, and AMAUROSIS, by Drs. BEpposs,

TuorNTON, and PEArRsoN ¥,

* Vide Dr. Bepnozs's Confiderations of the Medicinal Ufe of Fagfiti-
sus dirs, the Rev. Mr. TownseND's Guide fo Health, and Dr. Dar-
win's Zoomamia ; where the réader will Aind thefe trials recorded.
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Attention is undoubtedly not lefs due to the
OTHER ELEMENTS of orgamized bodies ; and if the
importance of OXYGEN feems to have been
chiefly infifted on in the foregoing obfervations, it is
only becaufe we have very few facts which afford a
foundation for reafoning concerning the conneétion
of an excefs or deficiency of CARBON, HY-
DROGEN, or AZOT, with the funéions of
life: and yet much obfcurity and many difficulties
muft be expefted to remain, till we acquire the
knowledge of fuch facts. Let us however fet a due
value on our prefent knowledge, though it be im-
perfet; and reftrain thofe rude hands that are
ever ready to pluck up the tender plants of fcience,
becaufe they do not bear ripe fruit at a feafon when
they can only be putting forth their bloffoms,

The cARBONIC ACID AIR, of fixed air, has how-
ever been applied in PHTHISIS by Drs. Perci-
vAL, WITHERING, BEDpDOEs, and EwarT. It
has been alfo employed by the latter phyficians in
CANCER, whofe fetor it correfts, and whofe

_ torture it alleviates. The HYDROCARBONATE

(which appears to be a mixture of fived, and mffam-
mable,
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mable, airs) has been applied in PHTHISIS by Drs.
Beppors, ALpersoN, CARMICHAEL, FERRIAR,
aud TrornToN ; in HAMOPTOE by Drs. Rep-
rEARN and THorNTON; and the HYDROGEN AIR
(or inflammable air) has been applied in PHTHISIS
by Drs. BEppoes and THorxTON; in CATARRH

by Drs. THorxTON, BEDDOES, and Mr. BArr;
in CROUP by Dr. TrHorNToN; and in PLEU-

RISY by Drs. Beppogs, THorNTON, FERRIAR,
and MAcpoNALD.

To Conclude.—The pneumatic doétrine of phyfic
has met with a welcome reception, not only among
the learned of our own country, but in foreign
parts. Dr. Rusy has endeavoured to apply it to

the explanation of fome appearances exhibited in
the late deftructive fever at Philadelphia. In

other parts of America phyficians of the greateft
celebrity have fpoken in favourable terms of this

inveftigation. Dr. GARNET has gone out from
this country, with an appointment of three hundred a
year, to North America, as a profeflor of experimental
and natural philofophy, and is deeply engaged in

unfolding

Ca@'wlnﬁau.

Spifﬁu B
Slood. e,

Catarrk,

Crenp,
Pa'mrf,rj'.
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unfolding the nature of eruptive difeafes upon the
new doctrines. In Judia this inveftigation has pro-
ceeded with rapidity, and has been ably applied by
Dr. Briges in illuftrating the caufe of hepatic af-
feCtions. At Fienna, where the fubjet was early
introduced by a letter from Dr. INgeExHOUZ to Dr.
SCHERER, it has been warmly taken up. Above
three hundred trials with the VITAL AIR have

already been made there, and a premium for de-
termining the medicinal effects of elaftic fluids has
been offered by one or more German academies,
Spain, which can hoaft of medical men of the moft
enlarged views, has adopted meafures ftill more de-
cifive. The Englith tra&rs, in which the ufe of
airs in medicine is recommended, have, I am in-
formed, been tranflated by order of government;
and'what is more to the purpofe, I certainly know
that a fmall preumatic hbofpital has been eftablifhed
at Madrid. In Pruffia it has been purfued by Dr.
Acarp. In Framce, when that infatuated people
fhall have conquered leifure, it will be revived. In
fhort, the ANTI-PNEUMATISTS, if I may fo
denominate thofe who are eager to {tifle the enquiry,
whatever be their local wogue, will principally be

8 found
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found among phyficians, neither lberal in their con-
ceptions, nor converfant in that great branch of natural
philofophy, which unfolds the properties of PERMA-

NENTLY ELASTIC FLUIDS.

+

Mr. Cring, the juftly admired le€turer on ana-
tomy at St. Thomas’s Hofpital, inftead of an intro-
dutory leGture, immediately enters upon his courfe,
and defers this general account of the progrefs of the
fcience, as a fummary, at the conclufion, when it
can, as he fays, be better underftood: but we have
here followed the plan of the late Dr. HunTER, fa-
ther of a no lefs illuftrious fchool, thinking that this
" preface ma}rl be read with fome advantage at the com-
mencement; it muft infpire ardour, and command
attention, in the reader, and may be re-perufed at any
fubfequent time, fhould ’Ehe indulgent reader confer

on it that honour. ’


















INTRODUCTION.

OF THE ATTRACTION WHICH TAKES PLACE BE-

TWEEN BODIEs OF THE sSAME KIND, OB THE

ATTRACTION OF COHESION.

PRE?,ID_UE to our explaining the laws of chemical at-
traétion, we ﬂinuld firft briefly contemplate the attrac-
tion of gravitation, or that power which draws bodies to
the center of tl}é earth, It is from this law that dif-
ferent bodies in the creation afflume their proper ftation,
heavy bodies defcend, and light ones _;1I'-:cn£1; by this,
projectiles are direted, wvapours and exhalations rife,
and rains fall ; by this, rivers glide, the air preffes, and
oceans fwell.  If we extend our mind, we fhall perceive
that this law alfo governs all the planetary worlds. = Pro-
je¢ted by the almighty r1aT, they would roll on
through the infinitude of fpace in firaight lines, but the

gentral funs overcoming in part this power by the law

of
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of gravity, hence cach planet forms his own r-:.‘:fpé&ivt
circle: but chemical attrallion, or the attrafiion of co-
befion, we are about to confider, is that principle which
joins and combines into little fyftems thofe {everal and
diftin€t corpufcules which form different {ubftances. It
is that attradfive force by which they tend mutually to-
wards each other; which force only exifts in the very
point of clofe contact, at little diftances is lefs, and at a

little further diftance is quite infenfible.

The attraction of gravitation ats only upon large
bodies, and is always in proportion to their maffes ;
whereas chemical attraction affeCts only minute bodies,
and has abfolutely no influence upon fuch as are of any
confiderable bulk., Grawitation alls upon bodies placed
at immenfe diftances from each other; whereas che-
mical attraffion never afts but with bodies in mutual

contact.

. We fee then that thefe two attraltive powers are dif-
ferent, and they are not natural to inert bodies, huta_'
property implanted by the CREATOR no lefs confound-
ing to the philofopher than that amazing property in
animal bodies, which we denominate the life ar

{oul.

This
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This property of dead matter is of three Kinds.

The firfk is where the integrant parts are united by
a very confiderable force, and forms the Aard or
Jfoird aggregate. Thus two {mooth plates of any
metal placed in contat, will fo firmly adhere as
to fupport many hundred pound. Thus the par-
ticles of a diamond are fo clofely united, as to
make one of the hardeft fubflances in nature.
This genus comprehends many fpecies from the
hardnefs of rock-eryftal to the yielding contex-
ture of the foftelt waod.

The fecond is called the pliant, or foft, or fluid aggre-
gate, where the parts may be eafily moved back-
wards and forwards {o as to change their relative
fituation : as wax, putty, and water.

And third, the aersform, or gafesus, aggregate, the
tenuity of whofe integrant particles renders them

_ imperceptible, and in which the artration of co-
hefion is the leaft poflible.

Thefe three flates are however, properly {peaking,
but one and the fame power, and moft probably owe
their diftinctive difference to calaric or matter of beat,
which pervades all bodies. The better to determine our
ideas relating to this fubject, which has not hitherto

8 . been
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been fufficiently confidered, let us, for a moment, con-
ceive what .wnul.d take place in the various fubftances
which compofe our earth, if its temperature were {ud-
denly altered. If, for inftance, we were tranfported
into the region of the planet Mercury, where pro-
bably the common temperature is much fuperior to that
of boiling water. The rivers of the earth, and all the
other fluids which are fufceptible of the gafleous ftate,
at the temperature near to that of boiling water, would
become rarefied ; and all thefe {ubftances would be
changed into permanent aeriform fluids or gaffes, which
‘would become part of the new atmofphere. '
By a contrary fuppofition to the one we have been
forming, if the earth was {uddenly tranfported to where
~ the GEorGcIuM Sipus is, or fome planet equally cold,
the water which compofe our feas, rivers, and fprings,
and probably the greater number of the fluids we are ac-
quainted with, would be converted into folid mountains
and hard rocks, at firft tranfparent and homogeneous,
like rock cryftal, but which, in time, being mixed
with different coloured earths, would form opake ftones
of various colours. In this cafe the air would lofe its
elafticity for want of a fufficient temperature to retain it |

in that ftate: it would return to the liquid {tate of ex-
iftence,
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iftence, and new liquids would be formed, of whofe
properties at this moment we have not the moft diftant
rdea. L

Although thefe two hypothefes may give a tolerable
diftin€t idea of our pofition, that fo/id, liquid, and aer:-
form aggregates are only three different ftates of exiftence
of the fame matter, or three particular modifications,
which almoft all fubftances are fufceptible of affuming
fucceffivély, and which folely depend upon the degree
of temperature to which they are expoled; or upon the
degree of caloric with which they are penctrated ; yet as
this opinion is the bafis of all chemical fcience, I fhall
enter a little further into the confideration of this very

important {ubject,

GENERJ"!;L LAW RESPECTING HEAT.

I. ALL BODIES ARE 'EXPANDED ' BY HEAT.

1/7. State of Expanfion.

As comparifons with fenfible objelts are of great ufe
in affiting us to form diftinct notions of abftract ideas,
we fhall endeavour to illuftrate this pofition, by in-
ftancing the phznomena which takes place between

Vor. I. *x water
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water and bodies which are penetrated by it.  If we put
a loaf of bread into water, this fluid will gradually in- -
finuate itfelf into its pores, and the bread is foon con-
fiderably augmented both in weight and magnitude.—
Or if we put a piece of wood into water, it will fvell
by admitting the water into its fubftance.—Or if a dry
fponge be dipped in water, the {ponge fwells, its par-
ticles are feparated from each other, and all its intervals
are filled up by the water. The fame circumf{tance un-
doubtedly takes place with regard to bodies which are
immerfed in free CavLoric .  Thus if you take an iron
tube, which is filled up exaftly by arod, and heat this
rod, it will be found too large for the tube, and will not
enterit: and if you put it by the fide of the tube, you
will find it alfo longer than the tube, which when cold
+ 1t appeared fo exactly to fit. Tts dimenfions are therefore
* increafed both in diameter and length. It is fo with
rings on the finger. The ring which in health appeared
exaltly to fit, will drop off in the cold fit of an ague,
and will be found on the contrary immoveable during the
hot fit. It is upon this principle, that veffels and the
wheels of carriages are bound with hoops heated red hot,

and applied in this their expanded ftate, after which they

X !f!:.ﬂh'lguiﬂ'lcd. thus from lateor or combined heat.
pour



CXIX

pour cold water upon them, when the iron contralls
with fuch force as to make a deep impreflion on the
wood, and in this way the veflels ave bound much falter
than they would be by any other means. It is alfo upon
this principle that our thermometers are conftruéted.

The firft invention of this curious and ufeful inftru-
ment is fomewhat obfcure : but previous to the time of
SancToRr1us it does not appear that the expanfive power
of heat was much obferved. Sancrorivus’s thermome-
ter was a hollow glafs ball, with a long cylindrical tube
attached to it, with a fmall opening at the top, ami
therefore containing a quantity of air, and in order to
obferve the variation of the bulk, or elafticity which the
air in the ball and tube underwent from the application
of heat, he firlt expelled a fmall quantity of air out of
the veflel by applying heat to it, In confequence of
which the air expands, and a {fmall quantity of it comes
out. He then puts the extremity of the tube immedi-
ately into a coloured liquor, and allows the veffel to
become cool again; the confequence is, that the air lofes
the increafe of its elafticity, and the internal air prefles
up® a quantity of the fluid into the tube to fill up the
room of the air that had been expelled by the heat, and

* Vide Vol 1.
* Qa2 having

The Ther=
farefer.
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having thus fet up his thermometer, he then applied ta
the tube a fcale of equal parts or degrees, which divides
the cavity of the tube into a number of {mall and equal
parts; and as the tube is cylindrical, we can fee by thefe
divifions, how the bulk of the air is increafed at one
time, and diminithed at another. This kind of ther-
mometer was ufed for a confiderable time, when at laft
it was objeéted to by the Honourable Mr. BovLE, that
it could not be employed to afcertain the temperature of
fluids, and owing to the changes which are known to
take place in the weight of the atmofphere, it was fal-
lacious even in thofe cafes in which it could be u:m]-_:-lq:,r-
ed; he therefore attempted to conftrult a thermometer
on fome other fubftance than air, and fpirit af wine was
firt thought on, upon account of its being eafily tinged,
and the confiderable change of bulk that it undergoes;
and it was very eafly to contrive the manner of confining
the fpirit of wine, or any other fluid, fo as to obferve
diftin&ly the fmalleft variation of its bulk by putting it
into a ball and tube, whereby a quantity rifes in a fmall
and flender thread, which can be eafily méafured, and
divided into a number of {mall parts, the extremity of
the tube being fealed hermetically, fo that the preflure
of the atmofphere could not effeét it, nor could it fuffer

any

T N -
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agy lofs from r:}.'hn_latiun; thus. the firft ufeful thermo-
meter was contrived by the Honourable Mr. BoyLE,
Thefe thermometers were ufed for twenty or thirty
years, till Dr. Haroy and Sir Ifaac NEwrox preferred
mercury.

The pulfe glafs, as it is improperly called, depends
alfo upon this principle. It is a bulb with a long neck
to it. As the heat of the hand, following its natural
tendency, immediately paffes’ into the colder fpirit of
wine, in proportion as it enters it increafes its bulk, and
makes it gradually rife higher into the neck of the vef~
fel, till it has acquired its utmoft limit, when it appears
to bubble; and to fhew that it depends upon heat
merely, it will do the fame if immerfed in hot water;
and then if it be removed it will again diminith in bulk,
and return to its former place,

- Before I quit the fubject of expanfion, it may not be
imrprnp-::r to notice, that a knowledge of this law enables
us to underftand the effe¢t produced upon bodies that
I-.Llﬁ: remarkably brittle. Chemifts know this but too
well, and in private families glaffes are repeatedly broken
.tlY pouring into them warm water, and even the backs
of grates are foon cracked if cold water be thrown upon
them after they are quickly heated.  In thefe cafes the

particles

The pulfe
Llafs
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particles are torn from the colder parts by the cxpaﬁﬁfn

power of heat.

ad, State of Expanfion, or that of Fluidity,

The firlt expanfion carried a little further produces
the ftate of fluidity. That this depends upon abforbed
heat merely, is proved by the following experiment.
If you take a quantity of ice, and put it into a bafon,
and carry it to a room in which the thermometer is at
5o degrees, from the increafed temperature owing to a
fire in the chamber, and leave this ice for fome time in
the room, part of it will be melted. Apply then a
- thermometer, and it will point to 32 degrees. The
fame in five minutes, though evidently more heat has
entered the mixture, and fo continually until every
particle of ice, or {fnow, has been melted. This can
only be accounted for by fuppofing that the free caloric,

or heat, has entered into combination with the water,

and remains, as chemifts are wont to call it, in a latent.

ftate. That is, the capacity of water for heat is greater

than that of ice.
We may re;dil:,r form an idea of the word capacity,
by

= }1‘ .-

=
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by fuppofing a veffel filled with marbles, into which a
quantity of fine fand-is poured, which, infinuating into
the intervals between the balls, will fill up every void.
The marbles, in this comparifon, are to the fand which
furrounds them exatly in the fame fituation as the par-
ticles of bodies are with refpect to the caloric, with this
difference only, that the marbles are fuppofed to touch
each other, whereas the particles of bodies are not in
contact, being retained at a fmall diftance from each
other by the intervention of the caloric. If, inftead of
{pherical balls, we fubftitute {olid bodies of a hexahedral,
oftohedral, or any other regular figure, the capacity of
the intervals between them will be leffened, and confe-
quently will no longer contain the fame quantity of
dand. The fame thing takes place with regard to natural
bodies, the intervals left between their particles are not
- of equal capacity, but vary in confequence of the dif-
ferent figures and magnitude of their particles, and of
the different figures and magnitude of their particles are
maintained, according to the exifting proportion between
their inherent attraCtion, and the repulfive force exerted
upon them by the caloric., In this manner we muft
underftand the following expreffion, introduced by the
Englith philofophers, who have given the firft precife

1deas
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1deas npon this fubjeét, the capacity of bodics for con-

taining the matter of heat.
offrigvific 1t is mpon this principle alfo that frigorific mistures
M are formed, The city of Pm;ﬁn}gb,- which is eon-
tiguous to the fea, is expofed to a very intenfe degree
of cold, and that of the year 1760 being very excefl-
five, the mercury flood even at 40 degrees below
that of Farhenheit’s fcale.  This being the cafe,
Profeflor Browx, of the academy there, had the curi-
ofity to try whether by mixing together ice and firong
nitrous acid he could congeal even mercury itfelf ; and
the artificial cold this produced was {6 great, that he
actually accomplifhed his experiment, and the mercury
in the bulb was converted into a tough metal, which
bore a ftroke or two of the hammer; and what was ig
the bore turned out a very fine and flexible thread:
Thus if a mixture of fal ammoniac and fnow be put over
a fire, and we place in the middle of this a bowl with
fome water in it, whillt the {fnow and {al ammoniac is
melting into a liquid, the water in the bowl will be
congealed into a mafs of ice. We can have no doubt
here, but that heat enters into bodies as they become
Auid, feeing it torn in fo furprifing a manner from water

during the melting of the fnow. We fee then, that as
8 the

fa
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the change of the ice from the folid to the fluid form, it
abforbed a quantity of HEAT, even fo much as to render
mercury fimilar in its properties to all the other metallic
bodies.

ad. State of Eajpmg;_ffm, or the Aeriform State.

If you put a cup of =ther in a bafon of water, and
place them in the exhaufted receiver of an air-pump,
the xther will affume an aeriform ftate, and the water
in the bafon will be frozen. In this experiment we fee,
that in the ordinary temperature of the carth, =ther
would always exift in an aeriform ftate, but for the
preffure of the atmofphere, and that the paffing of the
@ther from the liquild to the aeriform ftate is accompa-
nied with a confiderable diminution of heat; becaufe
during the evaporation a part of the caloric, which was
before either free or latent in the furrounding bodies,
combines with the =ther, caufing it to affume the
aeriform ftate,

The effect of the preffure of the atmofphere in the

converfion of bodies into thefe different ftates was firft
Vor. L *R noticed
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noticed by the honourable Mr. Bovre. He found,
when making experiments with the air-pump, that
water boiled at go degrees when the preffure of the
atmofphere was taken off, and that therefore both the
freezing and boiling points upon thermometers were
in fome meafure defective, being dependant upon the
height of the barometer *; for when the preffure
was greateft the water bore more heat, and vice
verfa.

In confequence of this difcovery Parin formed his
digefier.  In this inftrument bones may be diffolved,
and the water may be made to acquire fo great a de-
gree of heat, that an iron wire will melt in it. For
a defeription of this inftrument fee Vol. IL page
22q.

Before we quit this fubject, let us for a moment
confider the caufe of the elafficity of air. It is by no
means difficult to perceive that this elafticity depends

upon that of caloric, which feems to be the moft

~ eminently elaftic body in nature. Nothing is more

readily conceived, than that one body fhould become

claftic by entering into combination with another body

* Vide Vol. I page 3.
pofiefled
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pollefled of that quality. Elafticity is nothing more
than that quality of the particles of bodies by whic‘h
they recede from ench other when forced together.
We fhall be fatisfied of this, when we confider that
air is fufceptible of undergoing great compreflion,
which fuppofes that its particles were previouily very
diftant from each other ; for the power of approaching
together certainly fuppofes a previous diftance, at leaft
equal to the degree of approach.

The acquifition of this property exhibits fome. of
the moft curious phznomena we I;m': acquainted with.
As children we have been often delighted with candfe-
erackers, but we fhould now contemplate them as
men. They are hollow pieces of glafs formed upon
the extremity of a tube. This tube is made to con-
tain a drop or two of water, and it is then herme-
tically fealed. When this is put near the flame of
a candle, the water foon acquires the form of (team,
the elafticity of which is gradually increafed, until it
burfts the glafs with an exceeding loud crack, and with
fuch violence, that ufually the wick of th.f:, candle is
beat down upon the tallow as if it had received the blow

of a bammer.
*R 2 The

Glafs

foani.
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The diftillation of fubftances depends wholly upon
this principle.  Steam or vapour is produced by the
elaftic power of heat. This we have before fhewn to
vary with the preffure of the atmofphere. ~ Accordingly
it is found, that when the air is light (indicated by the
barometer being low) the fluid will boil fooner. When
the barometer ftands at 30 inches, water boils at the
temperature of 212 degrees. If it ftand fo low as 28
inches, water will boil at 208. Hence in diftillation we
fhould diminifh the preffure of the atmofphere. Itis
undoubtedly of great advantage to be able by the feclu-
fion of air to work with {maller fires, and this would
fecure us alfo in a great .meafure from thole fatal acci-
denits which are loften’ attended" with the ‘moft terrible
effects.  Monf, Lavoisier was employed with his
chemical friends on this important fubject, when the
Goth * of the eighteenth century, and his colleagues in
iniquity, deprived the world of this great philofopher.
The flimfy pretext was that he occupied the place of
farmer-general, a receiver of taxes under the former
government, but the real motive which produced this
execrable aftion was the juftly acquired riches which he

was known to poflefs. Thus was cut off the NEwToxN
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of the prefent age in the midft of his ufeful labours ; his
houfe, filled with the moft expenfive chemical appara~
tufes, free for his numerous vifitants, was defpoiled ;
and the honourable rendezvous of men of letters was
converted into a den of political thieves. The fubjet
we hope, however, will not be dropt. The laws which
regulate the formation of elaftic vapour, and the phzno-
mena they exhibit, give us that link which clofely con-
necls chemiftry with mechanical philofophy. Here we
fee chemical agents and mechanical forces fet in imme-
diate oppofition to each other, and the one made the in-
dication and meafure of the other.

The fleam engine, 13 the name of a machine which
derives its moving power from the elafticity of the fteam
~of boiling water. It is the moft valuable prefent which
the arts of life have ever received from the philofopher.
‘The mariner’s compafs, the telefcope, and other moft
ufeful difcoveries, were the refult of chance, and we do
not know to whom we are indebted for them ; but the
ﬁtamvenginc' was, in the very beginning, the refult of
reflection, and the production of a very ingenious mind;
and every improvement it has received, and every alte-
ration in its conftruction and principles, were alfo the

refults of philofophical ftudy. This invention was made

8 in

Steam
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in the reign of Charles I by the Marquis of Wor-
CESTER, which he publithed with ninety-nine other
contrivances of his own, which he extols, as of the
higheft importance to the public. It does not, however,
appear that the noble inventor could ever intereft the
public by thefe accounts. He was branded as a pro-
jector, and the many failures which perfons of this turn
of mind daily experience, probably prejudiced people
againft him, and prevented all attention to his projetts.
The fcheme however was revived in the year 1696 by
~Captain Savary, but it owes its prefent improved
ftate to the philanthropic Mr. WATT, a perfon of a
truly phﬂofuphical. mind, eminently converfant in all
branches of matural knowledge, and the pupil and inti-
mate friend of Dr. Brack, whele illuftrious name
will be often mentioned in this work, having of late
turned his attention much towards the improvement
of medicine by the formation and introduétion of new
aerial remedies ¥.

Without entering more diffufely into examples of
the confequences of the change of capacity in bodies
when they are altered in their form, it may be ob-
ferved, and reveated once more, that as the powers of

¥ Vide p. 608..note ¥,
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gravity and projeffion, in continual oppofition to each
other, produce all the beautiful effels in the great
fyftem of the univerfe; fo, among the ations of the
minute parts of bodies, the cobeftve atirailion, and the
repulfion of heat, are in continual oppofition to each
other, and are concerned in almoft every procefs by
which changes are produced in the peculiar properties,
or chemical combination, of bodies.

To conclude. Befides the extenfive influence of bear,
chemifts, in order to deftroy as much as. poflible THE
ATTRACTION OF COHESION, employ the
mechanical operations of pounding, bammering, rafp-
ing, filing, or culting, and not unfrequently the opera-
tion of folvents. Hence that adage, ¢ Corpora non
agunt nifi fint foluta;” by which means they give free
feope for THE ATTRACTION OF COMPOSI-
TION, or AFFINITY, or that attraction which takes

place between bedies of different natures.
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THE MECHANICAL PROPERTIES OF AIR.

i

ONE of the firft fhings that our fenfes inform us of, is,
that although THE AIR we breathe is too fine for our
Jizht, it is very obvious to our fouch. Although we can-
not fée the wind contained in a bladder, we can readilys
feel its refiftance; and though the burricane may want
colour, we often fatally cxp;:ricncc that it does not want
JSorce. So far the flighteft experience reaches; but by
carrying e:':p_erimeﬁt a little farther, we learn that ke air
alfo is HEAVY.

A glafs veflel being emptied of its air, and accurately
weighed, has been found Irgbtsr than when it was
weighed with the air in it. Upnn computing the fupe-
rior weight of the full veflel, a cubic foot of air is fnund
to weigh rather marg’.un an ounce, M

Again, if the air be e thaufted out of any veffel, and
this veflel be fet with the mouth downwards in wﬁtef,
the water will rife up into the empty fpace, and fill the
inverted glafs ; the external air will in this cafe prefs
upon the water i'urrm_mding the glafs, and force it up
into the vacuum ; and juft as the beam of a balance rifes,
the other extremity having a weight on it, fo will the

B water
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water #i/e in the glafs, and continue # rife (if the empty
glafs were tall enough) 32 FEET, and No HIGHER *.

Pipes have been made purpofely above 32 feet high;
in which, upon being exhaufted, the water has always
rifen to the height of 32 feet: there it has conflantly
ry?r:a’., and never afcended higher +.

From this fact we learn therefore the ExAcT WEIGHT
of the air, which prefling up the water 32 feet, is equal
to a column of water of that height, as it is juft able to
raife fuch a column, and no more.

In other words, the furface of the earth is every where
furrounded with a weight of air, which is equivalent to a
flood of water 32 feet deep, or toa covering of 29 inches
and an half of quickfilver, which is known, though
occupying lefs fpace, to be juft as heavy as the former {.

Thus we fee that the air at the furface of the earth is
juft as heavy as 32 feet of water, off2g inches and an half
of quickfilver; and it is eafily found that to raife water
32 feet, will require a weight of 15 pounds upon every

[fquare inch. :

* It is on this principle that pumps raife water.

+ Pumps, therefore, raife water no higher than 32 feet.

1 Baroneters which determine the weight of air are conftructed on this
principles

Now
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Now if we are fond of computations, we have only
. to calculate how many fquare inches are in the furface of
an ordinary human body, and allowing every inch to
faftain 1§ pounds, we may amaze ourfelves at the weight
of air we fuftain. .

It has been computed that our erdinary lsad, though
from its equal preffire we are not fenfible of it, amounts
to within a little of 20,000 psunds. This is wonderful !
but it is not by wondering we acquire wifdom.

Notwithftanding this be our ordinary load, there are
at different times, as the barometer fhews, fome vari«
ation *, '

The air is not equally heavy at all feafons; but fome-
times it is lighter, and fometimes more bheavy. This,

' therefore, makes a wvery great difference in the weight
we fuftain ; and we are actually known, by computa-
tion, to cairy at uneﬁime 4000 pounds of air more than
at another+.

* When the barometer rifis, a greater weight of air preffes up the mer-
gury in the tube, and the clouds ul'uall'lj.r afcend ; when the barometer fnks,
the weight of incumbent air being lefs, the clouds gravitate below, Hence
the wariations of the barometer denote the ehanpes of the weather.

4 The effeéts of a meif or dry air, and the viciflitudes of cold and Aot winds
an the animal body, will be confidered afterwards,

Ba Again, -
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Again, as in the fea, a man at the depth of 20 feet,
fuftains a preater weight of water than a man at the
depth of but 10 feet; fo will a man at the bottom of a
deep valley have a greater weight of air over him, than a

man at the top of a very high mountain *,

Our conftitutions feem alfo to correfpond with #hefe
¢hanges ; they are braced, ftrong, and vigorous, with a
large body of air upon them ;—they are languid, relaxed,
and feeble, when the air is light, and refufes to give our

fibres their proper tone +.

* The art of taking the heights of mountains by the barometer deter-
mines this curious poiat. As the air grows lighter the higher we afcend, the
fluid in the tube will J#ink alfo in due proportion. It is found to fall at the
rate of the tenth part of an inch for every go feet; fo that in goingup a
meuntain, if the quickfilver has fallen an inch, I conclude I am got up an al-
cent of near goo feet. GoLDsSMITH.

+ Other more important effeéts will be given, when we come to treat On
the Nature of Difeafe. Dr. PITcAIRN, in the year 1687, being at his coun-
try feat ncar Edinburgh, in February, on a fairer day than ufual at that fea-
fon, was feized with a fudden bleeding of the nofle after an uncommeon faint-
nefs, and on the next day, on his return to town, he found that the BARo-
METER was Jower at that very hour than cither he or his friend Dr. GrE-
Gory, who kepta journal of the weather, had ever obferved it; and that an-
other friend of his, Mr. CockBURN, profeflor of philofophy, had died fud-
denly at the fame hour by an eruption of blood from the lungs; and alfo five
or fix others of his patients wgre feized with different beemorthages. Mean.

SECT.
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SEGT.. H.

THE ANCIENT OPINION RESPECTING OUR AIR.

ForTUNATELY for my readers, the chemical know-
ledge neceffary firlt to be learnt in order c/early to under-
{tand the 1nrLUENCE of AIR on the Broop, and
THENCE on the ANIMAL EcoNoMY, comprifes the
mofl beoutiful difeoveries in that f{cience; difcoveries that
have done honour to this age, and have immortalized
the names of Pﬁ.lESTLEY, L avoisier, Fourcroy, and
CAVENDISH.

The Honourable Mr. BoyLE has confidered our AT-
MOSPHERE as one large chemical veffél, in which an in-

finite number of various operations are conftantly per-

-fnrming. In it all the bodies of the earth are continu-

ally fending up a part of their fubftance, by evaporation,
to mix in this great alembic, and to float a while in com-
mon. Here minerals from their loweft depths afcend in-
noxious vapours to make a part of the general mafs;
feas, rivers, and fubterraneous {prings, furnith their co-
pious fupplies; plants receive and return their fhare;
and animals, that by living upon confume this general
ftore, are found to give it back in vaft quantities when

they die.
8 Tur
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THE AIR, therefore, which every where preffes on
us, and upon which we fubfift, bears very little refem-
blance to that pure, fimple, elementary body formerly ima-
gined ; and which is rather a fubftance that can be con-
ceived, than experienced to exift.

MoperN CaemisTRY, however, has made great
advances in zhis curious refearch, and it will foon appear
that the compofition of atmofpherical air has been more

rigarﬂfiﬂj determined.

e

Chemiftry affords two general methods of afcertaining
the -::nnﬂitu&ntlprinciplﬂs of bodies, the method of ANA-
Lysis *, and that of syNTHESIS .

‘When, Iﬁ::-r inftance, by combining water with alke-
hol, we form the fpecies of liquor called BRANDY, we
certainly have a right to conclude (by this {ynthefis)
that BRANDY is compofed of alkshs! and water.
And when, by diftillation of BRANDY, we obtain fe-
parate, water, and alkobol (by this analyfis), our evidence
of the conftituent principles of BRANDY is then ren-
dered complete ; and in general it ought to be confidered

as a principle in chemical fcience, never to reft {atishied

without both thefe fpecies of proofs.

* From the Greek word avadvsig. The feparation of any compound into
its feveral partss
+ From the Greek word cidicig. The putting fogether the Jeveral parts

of md body,.
et SECT.
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THE MODERN ANALYSIS

ar *
ATMOSPHERIC AIR ;

Or its Separation into (1. VITAL AIR,
2 ELAsTIC FLUIDE,{Z. AZOTIC AIR.

LAVOISIER’S FAMOUS EXPERIMENT.

Tuis illuftrious chemift having placed 83 grains of
fluid MERCURY in a retort, adapted to a bell glafs,
which enclofed 100 cubical inches of commoN AIR, he
kept up in his furnace a conftant fire, of fuch force, as
to keep the QuicksILVER almoft always at its boiling
point. I.

On the fecond day fmall RED PARTICLES began to
appear on the furface of the MErRcURY, which gradu-
ally increafed in fize and number for 4 or 5 days.

Convinced that the calcination of the MERCURY after
that time did not go on, he extinguithed the fire ; and
when the veflel was cool, he found in his bell-glafs, in-
ftead of 100 cubical inches of air, only 86, and therefore
A Loss of 14 cubical inches of AIR.

Now,
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Now, 14 cubical inches of ATR weighs % prains, and
the RED PARTICLES, Or CALX OF MERCURY, being
carefully collected, weighed go gra?m. The MmERCURY,
therefore, by being calcined, had acquired an ncreafe of
weight of % grains, the exad weight of AIR which feemed
LosT ¥,

The 86 cubical inches of A1R remaining in the glafs
after this calcination was ended being examined, it was
found to poflels THESE DISTINGUISHING PROPERTIES.

An animal being put into it was fuffocated in a few
minutes,—and when a fape;* was plunged into-it, it was

‘extinguifhed, as if it had been immerfed in water +.

THis GAs, or AIR, has been called phlogifiicated air,
#non-refpirable air, noxious or mephitic air, impure air ; but
the French chemifts have preferred the term szoTic
GAs (lethal air) from the Greek words @, privative; and

Yoy, life, as THiS AIR deftroys life.

-

* The conclufion is obvious, and in the next experiment we fhall find,
that the 14 cubical inches of air, which was abforbed by the MERCURY, and
converted it to a caLx, was the wital or refpirable part of our air.

+ Not from any peculiar property of its own, but becaufe the wital or re-
Jpirable part was abftracted from it, as will be {een from the next experiment.

LAVOISIER'S




LAVOISIER’S SECOND EXPERIMENT,.

Having taken go grains of the CALX OF MERCURY,
the product of the laft procefs, LAVOISIER put it into a
glafs retort fitted to a proper apparatus for receiving aerial
producdls. :

Having applied a much fironger beat than in the former
experiment, he obferved that at firft, in proportion as the
cALx of MERCURY became heated, the intenfity of its
colour augmented ; but foon after the cALx began gra-
dually to decreafe in bulk, and in a few minutes s red
colonr altogether difappeared, and the go grains of carLx
OF MERCURY was converted into the 83 grains of Run-
NING MERCURY, and 14 cubical inches of an AERIAL
rFLUID paffed over into the recipient.

Now thefe 14 cubical inches of air weighed 7 grains,
the exali weight of the air confumed by the caALciNATION
of the MERCURY in the firft experiment *; and the 83
- grains of the cALX of MERCURY reducedt to a metallic

Jate being examined, had &/} in weight 4 grains, the

* Hud the 100 cubical inches of atmofpheric air contained a larger fhare of
exygen or vital air, more MERCURY would have been calcined. For caleina-
tign, as this experiment fhews, is nothing more than the comdination of
VITAL A1R with any metallic body. '

+ From the Latin word REDUCO, fo bring back. REDUCTION is the
bringing back a mefal comverted fo a calx to its priffing flate.

Vor. I. & exald
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exall weight of the air now obtained. THIS AIR pof-
fefled thefe PECULIAR PROPERTIES.

An animal, being placed in 1T, became remarkably
Lvely; a taper burnt in it with a dazzling [plendour ; and
eharcoal, inftead of confuming quietly away, as it does
in common air, burnt with a fame, attended with a de-
crepitating noife, and threw out fuch a brilliant light that
the eyes could hardly endure it.

This {pecies of air was difcovered * almoft at the fame
time by Dr. PriestLEY, Mr. ScHEELE, and Lavor-

sIER.

% Dr. Mavow, a philofopher of the laft century, undoubtedly was well
acquainted with #Ais fpecies of A1r, and-has moft accurately defcribed it in his
works under the denomination of the nitro-gerial [pirif.  (See Dr. Beddoes’s
Analyfis of Mayow's Works), Near about thedame period Dr. Munpy, alfo
of Oxford, publithed a treatife on Wital Air (De Aere ¥italt), and, if we may
credit hiftory, great advantage was made of this vivifying fpirit. Boyle re-
lates, “ that CorNELIUSs DrEBELL is affirmed, by many creditable perfons, to
have contrived a veffel for King James L. to be rowed under water ; it carried
twelve rowers, be(ides paffengers, and was firft effayed in the river Thames; for
DxepeLL conceived, that it is not the whole body of air, but a certain fpiritual
part of it thar fits it for refpiration ; which being fpent, the remaining air is
unable to cherifh the vital flame refiding in the heart. So that, befides the
mechanical contrivance of his boat, he had a chemical preparation, which, by
unftopping the veflels wherein it was contained, the fnmes of it would fpeedily
reftore to the air, fouled by refpiration, fuch a proportion of wital parscles, as
would make it again fic for that office.” Dr. PRIESTLEY, in 1774, I[u:ms,
without knowledge of thefe obfolete and antiquated, I might fay, rejeéted,
ideas of Mayow and Muxby, to have difcovered a permanently elaftic Suid
purer than common air; but amidit the variety of objects in the purfuit of
his experimental enquirics, he then averlooked, or rather negleéted to con-
fider the phznomena of this wonderful fluid, which by chance, of modern

f philofophers;

d
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siER. Dr. PRIESTLEY gave it the name of Dephlo-
gifticated or Pure Air; Mr. SHEELE called it Empyreal
Air; and Lavoisier firft named it Highly refpirable Adir,
or Vital Air ; and afterwards, as it forms acids, by com-
bining with certain bodies, the French chemifls adopted
the term OxvGeN Gas (Acid-making Air), from the
Greek words vius, four; and yemsumi, to beget™, I

philofophers, was firft prefented to his view. Nearly about the time that
Dr. PriesTLEY difcovered the Dephilagifficated air in England, Mr. SuzeLE,
of Sweden, was engaged in making experiments on air and fire, which he
publifhed in German; and in thofe experiments we find alfo the difcovery
of wifal air, called by Mr. ScueeLE, Empyreal air; both of whom appear
wholly unacquainted with each other’s difcovery, which is confirmed by
each of thefe philofophers arriving at the fame eoncluffor hy different reads : but
undoubtedly LA vorster was the firf who proved, by direét and exact experi-
ments, that the weight which metals gain by calcinafion correfponds with that
of the air which they abforb; he was the jfir# who afcertained, by the moft
decifive experiments, that the atmofphere confifts of fws diffiiné? fluids, the one
fit for the purpofes of refpiration and combuftion, which he thercfore called
VITAL, or PURE AIR ; the other unfit for either purpole, and thence called
FOUL, of MEPHITIC AIR; he firf! proved that PUuRE vITAL AR contained
more FIRE, oFf CALORIC, than any other'air; and that during combuftion,
as this air, or rather its dafe, was uniting to the fubftance, and adding its weight
ta the burning body, it gave out this FikE in the form of HEAT and LiGuT.

% If fulphur or charcoal be burnt in exygen or vifal air, in a clofe veflel,
and the fumes be condenfed in water, this water willacquirean acip TasTE,
and be increafed rn weight exadlly correfponding to the wweights of fulplur or
charcoal confumed, and that of the exygen air deftroyed, Sulgfiur united thus
with exyren, the fumes being-colledted in water, will form viTRIOLIC ACID;
and charcoal combined with cxygen, and diffufed in water, will form seLT-
zAR, of the AERIAL Actp waTER. The calees of metals the French che-
mifts call oxvps, which fignifics a body impregnated with a cerfain quantity
of axppen, but not fufficient to render it perceptibly acid.

Ca THE
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OXYGEN, attra&ls and fixes within itfelf oxyGEN*, (the
bafe of oxygen air, for oxygen air is oxygen combined
with a certain quantity of caloric:) —hence its increafe of
eight, and its ::mwr_',-'fm into an oxyd or calx, and hence
the AzoTIc, or LETHAL, AIR /eft us in the bell-glafs.—

That, the temperature being increafed +, the affinity of

divorced from each other, beyond the fphere of mutual atfraglion, they are no
longer aétuated by this law.— The attraiiion of coheffon in mercury, atthe com=
mon temperature, hinders the admiflion of ox¥cEw, for which it has an eleéfrve
attradion or affinity. But when expofed to a firong heat, the caloric expands
this fluid ; that is, infinuates itfelf through the body, and feparates its particles
- (thermometers depend on this expanfive power of fire), and, like the pieces of
the bullet where fand interpofed, the divided particles are no longer fubjeét to
the Jaww of colefion; then it is they obey the Jaw of affra&lion, and each atom
of MERCURY affrafis to itfelf a particle of oxvcEN, juft as a loadftone would
draw to itfelf a particle of iron.—The load®tone enly atirad®s iron. This re-
prefents the term affirity in chemiftry. The mercury did not attraét the azoT,
becaufe chemifts would fay it had no affinity for it.

- *® An experimentalift would illuftrate this by placing a NEEDLE between
#two magnets of different powers. This would reprefent oxvGEN between the
two attraftions of the caloric and a=sfic air.  As we rn-a}r fuppole a loadffone to
have an attraftion for the nEepLE fuperior to the fwo magnets, fo would it
draw THE NEEDLE to itfelf from thefe, juft as the mercury draws away from
the axzotic air and caloric, the oXYGEN.

+ This is a curious faft; the temperature being increafed, the catoric
alame overcomes the eleétive attraftion of mercury for oxygen, and depriving it
of that principle, the attradion of colieffon takes place with the particles of mer-
cury, and we obtain then RUNNING MERCURY and oXYGEN Gas. To have
recourfe to the note on page 12, the oxypen and mercwry being feparated be-
yond their fphere of attradtion, the caloric attra@s to itfelf oxvgen, jult as
cither of the magnets (in the preceding note) would again attraét to itfelf the
NEEDLE, were it placed within its fphere of atfradiion, but beyond that of the

lsad)fione.
C 3 the
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the caloric for 0xYGEN becoming now fuperior to the
attraction of the MERCURY, the 0xYGEN is withdrawn
from the oxyD oF MERCURY by the {uperior attraction
of the caloric ;—hence its decreafe in weight, and its re-
floration to fluidity and [plendsur, and hence the produce
. of oX¥GEN, or VITAL, AIR, clearly difplaying to us
this important truth.

“ THAT ATMOSPHERIC AIR IS ACTUALLY A
¢ COMPOUND OF TWO HEAVY SUBSTANCES, AzoT ¥
¢ AND OXYGEN; WHICH BODIES, WHEN COMBINED
¢ WITH CALORIC, OR THE MATTER OF HEAT,
¢ ARE AERIFORM, AND MAY BE PROCURED IN
¢t SEPARATE STATES, ViZ. IN THE CONDITION OF
¢ VITAL, AND AZOTIC, AIR, WHICH BEING MIXED
S5 A CERTAIN PROPORTION CONSTITUTES OUR

“¢ ATMOSPHERE.”’

* That AZoT is ufnﬁdﬁ!_iﬁ.m: as well as oxvoEN, can be cafily proved
by experiment, confult page 39. That the application of heat fhould render
oxygen, and azoty gafesus is not wonderful, fince we often obferve ice by the
admixture of ealorie rendered Eﬂuﬁf, and heated to erz, converted into an
acriform and tranfparent gas. The hardeft fubftance in the world, the pra=-
moND, may be volatilized in the {fame way. Mon. D'Arcet took a {phere of
porcelain china, and after cutting it into halves, confined a digmond in the
middle ; he then joined the two fetions ftrongly together, Putting thefe balls
into a furnace, he afterwards unfcrewed them, and found the diamonds eva=-
porated, and the place which they occupied empty, though he could perceive
ne chink or fradture any where over the furface of the ball !

ﬂlﬂlt_}ugﬁ




I5

Although thefe experiments furnith us with a very
fimple means of obtaining, feparate from each other, the
two elaftic fluids which compofe our atmofphere, yet do
they not give us an exact idea of the proportion in which
thefe two enter its compofition®. For the attraction of
the MERcURY for oxYGEN is not {ufficiently ftrong to
overcome all the circumftances which oppofe this union,
fuch as the mutual adhefion of the oxygen and axotic airs,
and the ftrong aﬁnitjr which unites oxygen to caloric; in
confequence of thefe, though the oxyGEN torn by the
MERCURY from its union with the azotic air is more
abundant, there will ftill remain fome portion of the
oxygenous principle, combined with the azotic air, which

the MERCURY could not feparate.
%

* In our climate the proportion gencrally is 4 of azofic air to 1 of oxygen
air, 35 will be herealter proved.

T THE

—
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SECT. IV.

THE ANALYSIS

oF

OXYGEN AIR.

1.0XYGEN,
T'HAT OXYGEN 0A4s, is compofed of{ 2. CALORIC,
3. LIGHT,
will be evident from the following very elegant experi-
ment firft made by the celebrated Dr. INcENHOUSZ.
A fine iron wire, twifted into a fpiral *, being heated
‘at its extremity red hot, and thruft into a jar containing
only oxygen air, it inftantly took fire, and burnt away
rapidly+, exhibiting a bright light fimilar to that of Chi-
nefe fire-works, throwing out brilliant fparks, which fell
to the bottom in the form of round globules {.
At the beginning of the combuftion there is a flight aug
mentation in the volume of the air in the bell-glafs, from

the dilation caufed by the caloric or heat ; but prefently

* This was done to render the experiment more firiking.

+ This experiment fhews that azofic air retards the union of exygen with
bodies attraéting it, which in {ome cafes altogether prevents it.

t Thefe were found floating on the mercury, and are natural Martial
AEthiops.  How much flower is the calcination or rufling of irem in other cir-

cumitances |
i after

:
_-1
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aftera rapid diminution takes place, and the mercury rifesin
the glafs, infomuch that when thé quantity of iron is fuffi-
cient, and the OXYGEN AIR operated on is very pure, almoft
the suhole air employed is abforbed® ,—or fhould the quantity
uf IRON be infufficient, the REMAINING AIR unabforbed
will be found PERFECTLY PURE VITAL AIR o

The theory of this experiment is the fame as the laft.
At a certain temperature 1RON has a _fironger affinity for
the ox¥GEN, than cALoric and LIGHT have. 1t there-
fore attrals to itfelf the oxvGEN, “and caLoRIC and
L1GHT becoming difengaged I, are rendered afive and

evident to the fenfes. __
SEC'TE,

* That is, if 100 grains of 1RON be confumed in j0 cubic inches of oxps
gen air, the whole volume of air will difappear ; and as %o cubic :'ml'ﬁrsaf
axwygen air weigh 3 grains the 100 grains of iren Will weigh, in its fate of
vayd or eal, 13§ grains.

4 As the pure or o.ijrgﬂ; air is found unaltered, the mephitic air left us in
the calcination of the zaercury could arife only froth the abfrafion of the cxygen
air, Vide Expe_rimenl: the Firft, p. 8, note *.

1 As the calcination of the mercury, in the firft ::'p:rimnn-t, lafted feveral
days, the difengagement of cALoric and LiouT was ettremely fmall for
each particular moment of time; and therefore not perceptible to the fight.
The heat, alfo, of the furnice was contounded with ity which made it necef-
fary to relate Dr. Inc eNHoUsz’s experiment, where the combuffion of the metal
was more 1apid, and unconneéted with any furnace. *

The burning of all bodies is then nothing more than the decompafition of exygen
air. It is the air, therefore, and not the combuitible body, thar gives out fight
and héat, When we are {ailing on the water in a ftill day, difiné? objeéls appear fo

i) meet
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SBE@T W,
THE ANALYSIS
o F
WATER ;

Or its feparation into its (1. HYDROGEN,
2 CONSTITUENT PARTS, | 2. OXYGEN.

PREVIoUS to our entering upon the fubjeét of the ef-
fets of air on the animal economy, it will be neceffary
to thew, alfo, that wATER, though it be the folvent of
a vait variety of bodies, is neither that compound or fimple
element formerly fuppofed, but made up of two VERY
DISTINCT and DIFFERENT PRINCIPLES.

The new and beautiful doctrine of the French che-
mifts, refpe&ting the compofition of air, the nature of
combuftion, calcination, &c. was daily gaining ground,

and obtaining the applaufe of every one, when an expe~

meet us, but our reafon correéts the delufions  When we behold the fun, moving
from eaft to welt, philofophy again affumes its empire, and we are convinced
it is_flatiomary. 1f we take a prisM, it difplays to us a variety of colours;
our reafon tells us here alfo, that ﬁfﬁ colowrs arife from the RAYS oF LIGHT,
and are not in THE PRISM,—i{0 of the combuftion of bodies, the caloric and
light are not from THE wax of our candles, but from the oxyYGEN AIR,
which, as we have feen in this experiment; becomes, under certain cireurh~

flances, decormpofed.
riment
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riment performed by Dr. PRIESTLEY made it for a while
totter on its bafis.

In the middle of a long glafs tube this great expe-
rimentalift put fome CALCINED LEAD, and affixed to the
extremities bladders which were filled with 1NFAM-
MABLE AIR*. Having applied a ftrong heat to the
middle of this tube, he next fqueezed the bladders, and
forced the INFLAMMABLE AIR along the tube,

The iINFLAMMABLE AIR {oon difappeared: no oxv-
GEN GAs was evolved: but the RED LEAD quickly re-
affumed its original metallic {plendour,

A queftion then arofe, whence this property in 1x-
FLAMMABLE AIR which the ANTIPHLOGISTIANS
would afcribe to the evolution of 0XYGEN GAs +.

The favourers of the NEW SYSTEM were not able to
deny the fact; and as the INFLAMMABLE AIR, which
was now called PHLOGIsSTON, had in this experiment

® This air Dr. PriesTLEY obtained from dilufed vitriolic acid poured on
iron. Irom was therefore faid to contain a grear quantity of fhis air.  But the
faét will foon appear that the air arofe from the decompofition of the water
mixed with the vitriolic acid. INFLAMMABLE, or HYDROGEN, AIR, being
1§ times lighter than common air, it is employed for balloons.

+ Inflammable air quickly deftroys life, whereas oxygen gas appears to
be the very principle of life. It is confiderably lighter than either axpgen or
common air. It explodes when it comes into contat with*common air, but more

efpecially with oxygen air, provided any body in aftual inflammation be
grefeat.  The difference therefore between thefe two airs is great.

D2 difappeared
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difappearsd, they found fome difficulty to perfuade ths
Supporters of the oLD DOCTRINE that the revival of the
metal could not be from the abfarption of the INFLAM-
MABLE AIR, as the RED LEAD had /57 a good deal of
its weight, and the effed? of an addition of matter (if in-
Sflammable air be matter) could be no other than to give it
an increafe of weight, .-

Fortunately for chemiftry the Honourable Mr. Ca-
VENDISH, by paffing an ;]e&;ic: fhock through exygen
air blended with inflammable air, produced WATER *.
The reduction of the RED LEAD in Dr, PRIESTLEY's
experiment was then no longer a matter of {urprife. At
a certain temperature the INFLAMMABLE AIR OVEr-
;:nm;mg the 'ajttraéﬁun of the lead for oxvYGEN divﬂrced it
qf that principle, and uniting with it formed wATER 1.

* 8¢ grains, by weight, of oxygen airy and 15 grains of inflammable or

hydrogen air, produced here precifely 100 grams of wATER: In this expe-

riment caloric is difengaged, and the 83 pms of oxygen and 15 of hydrogen
unite, which, being naturally fnfrd fn&ﬁaﬂm of themfelves, become, if nearly
all $he caloric be extradted from them, 1cE; if lels, waTER.

+ Water and are, fuys Sir Isaac NewTox, compofed of old wora
particles and fragments of particles, would not be of the fame fexture and ma-
fwre now as at the beginning, did not the primitive particles of MATTER con-
tinue enfire; and wmﬁqﬁ‘ bodies of ome and the fame natwure and texiure in all
ages. ‘The changes of corporeal things are to be placed enly in the warious fopa-
Fafion: and meww qﬁ&'ia.ﬁapm of thefe PERMANENT PARTICLES. OpTies p.

156. How beautifully has modern chemifiry confirmed this great man's ideas{

But




But that no doubt may be entertained on this head,
{ muft beg leave to relate an experiment which was
performed by MeusnieR before a large affembly of the
ﬁcademy of Sciences at Paris,

He took a GUN-BARREL, inta which he put fome
thick pieces of 1rRoN-wiRE flattened by the hammer.
.:[-IE: weighed the whole with a ferupulous exainefs. He
then Juted the gun-barrel to fecure it from the imme-
diate contact of the fire. It was then placed in a fur-
nace, but fo inclined that water would readily glide down
it. He adopted to the upper extremity a finnel contain-
ing water, from which it could not efcap;e nto the gun-
barrel but drop by drop. This funnel was c/ofed at the
top to avoid any the leaft evaporation of the water. At
the lower extremity we/fels were adapted to receive an-y
aerial product. T'o ule every precaution thefe were ex-
haufted of their air.

The gun-barrel was now made red hot, and the wa.-
TER from the funnel paffed into it drop by drop.

An aftonifhing quantity of INFLAMMABLE A1rR¥ was

quickly obtained.

® This INFLAMMABLE ATR was generated from the Jydrogen of the
water, which united with the aaloric of the furnace in its paffage through the
barrel. INFLAMMABLE Atn the French chemifts call HYDRoGEN cas,
{rom the Greek words vlwg water, and yuvepeas fo begets

Havipg
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Having removed the luting, the gun-barrel with its
contents weighed confiderably beavier than before ; and
the acquired weight of the gun-barrel being added to the
weight of the inflammable air thus produced, was precifely
the weight of the WATER expended in the procefs: and
the 1RoN-WwIRE found in the barrel (the procefs being
over) refembled in every refpect iron that has been con-
fumed in oxygen air, that is, it was become an oxyp¥ oF
1roN, which accounts for the oxygen, the other confti-
tuent principle of water,

Another proof that wATER is compofed of Aydrogen
and oxygen may be drawn from the celebrated experiment
of Mr. WarTt. This illuftrious chemift wet powdered
charcoal, and put it fo moiftened into a retort. Fire

‘being applied, HYDROCARBONATE AIR * is foon form-
ed; that is, hydrogen air, or inflammable air, mixed with
fixed air, which, in the next fection, we fhall find is

compofed of charcoal and oxygen.

* This air, which is applied medicinally, was the happy difcovery of Mr.
WatT. This benevolent philofopher alfe taught phyficians an eafy procels
for obtaining viTAL A1r. His fimple apparatus is a furnace, in which is
placed an iron retort filled with finely powdered mangamefe.  An iron gun -
barrel enters the mouth of the retort, and at its other extremity is connected
with his pnenmatic recerver, or with any veffel filled with, and immerfed over,
water. The furnace is then filled with charcoal and lighted, and viTAL AIR
is ohtained very rapidly, and in confiderable quantity. The luting that Dr.
‘TuprsTon difcovered to be the beft, is putty mixed with fand.

i SEGT,
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ST VL

THE ANALYSIS

o F

CARBONIC ACID AIR, OR FIXED AIR;

Or its feparation nto its( 1. CHARCOAL,
2 CONSTITUENT PLRTE,{ 2. OXYGEN AIR.

Mr. TENANT, a famous chemift of Emanuel College,
Cambridge, having procured a glafs tube hermetically
fealed at one'end, luted it over with clay and fand to pre-
vent the {fudden action of the fire. He then introduced
into it fome prosPHORUS and powdered MARBLE™, and
having clofed the open extremity, he applied to the tube
a quick heat, and the refult was, when cold,

1. PuospHoRIC AciD{ combined with calcareous
earth.

2. Prosprorus combined with the fame earth. And

3. A BLack suBsTANCE, which differed in Ilﬂtﬁiﬂg
from cHARcoAaL made from vegetables.

* 1f witriolic acid be poured on marble, F1xED ATR is given out in great
abundance. Mr. TenanT therefore alfumes this data, that marble comtains

FIXED Atr. Asthe refidue is wifriolic acid and CALCAREOUS EARTH,

grarkle is known allo to contain CALCAREOUS EARTH.

+ Phojphorus and cxygen. The anfwer to this natural quettion, F#hsaor
this oxygen ¥ is clearly demonftrated over leaf,
If
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"The phofphoric acid being faturated * with the calca~
reous earth, we have alfo,

2. PHosprorus united with calcarcous earth.  And, |

3. The cuarcoaL of the marble is left us in its fimple
Slate t. ¢

The proof, however, by fynthefis, that the confti-
tuent principles of FIXED AIR, are charcoal, and oxy-

gen AIR, is more beautiful, as being eafier underftood.

THE SYNTHESIS.

Tu1s cuArcoALt Mr. TENANT then burnt in sxy-
gen air, which was converted into an AciD GAs, whofe
weight equalled the fum of the weights of the charcoal
which had been burnt, and the oxygen air employed |.

* If diluted witriolic acid be poured on marble, an effervefcence denoting
the extrication of fixed air is feen; when the union of the witriolic acid and
calcaresus earth is complete, it is faid to be sATURATED, the effervelcence now
ceafing.

+ The oxyoen, with which it was before combined, being feparated
from it, by the fuperior atfraétion of the PHOSPHORUS,

T AnyY cHArcoaL would have had the fame effcét.

|| Fixep Atr, orthe caArBoNIC ACID AIR, is compofed of 28 parts of
CHARCOAL to 72 of OXYGEN AIR; or, inother words, 144 cubic
inches of exygen air will faturate or take up 28 grains of charconl,

E THIs
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THis aAcID ¢As had all the properties of FIXED A1R.
It was readily upon agitation imbibed by water *, which
acquired the fparkling appearance and tafte of Pyrmont
and Seltzer water. This acidulated water diffolved iron

filings, and became a perfet chalybeate water. THis
AIR, like FIXED AR, weighed beavier than common air,
A candle being put in it, was quickly extinguifbed, and

an ammal died convulfed in it.

* We owe our firft kn;:-wlcdgc of PIXED AIR to Dr. BLick, but that
awater abforbed fhis air upon agitation, and was made Seltzer or Pyrmont water,
and that if from filings be put into thig acidulated awater, it becomes a chalybeate,
we are indebted to the happy induftry of Dr. PrizsTLEY. ¢

The reader, from the above account, may wifh to know how FIXED
AIR (charcoal, oxygen, and caloric), differs from cARBoNIC AcID
(charcoal and oxygen). We fee, indeed, avater abforbing a large bulk of
FIXED AIR. But does not fome portion of its calorsc pafs into the cold tvarer,
and hence the condenfation (if I may be allowed the expreflion)) of the F1xeD
Atr; for if a fmall heat beapplied to the aeriafed water, it parts with its
Fi1xep A1R. The fubjedt is yet fomewhat obfcure, If fulphur be burnt in
exygen air (oxygen and ealoric)y, viTRIOLIC AcID is gradually formed from
the combination of the [ulphur with the oxygen, and the caloric is difengaged.
1f hydrogen or inflammable air be burnt in exygen air, the combination of the
hydragen with the oxypen is very rapid, and wATER is formed, and the calric
is fuddenly difengaged: but if viTrRioLic Acip be poured on WATER, 2
confiderable quantity of caloric is then alfo difengaged, which feems to prove,
that in the condenfation of airs; on their change into folid fubflances, only a
portion of their caroric is difengaged.
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SECT. VIL

THE ANALYSIS

oF

ADEPS, OR ANIMAL FAT;

Or its Separation into its (HYDROGEN, and
2 CoNSTITUENT PARTs, | CHARCOAL. .

ANIMAL SUBSTANCES give the fame produtls in
diftillation as the cruciform * tribe of plants, viz.

ELEMENTS.
I« 2. S 4- B
X WATER, = = |oxygen, |&hydrogem,| - -
2. 01L, = = = = = | hydrogen, & charcoal,
3. CARBONIC ACID, loxygem, | - = |&%charcoal,
4 CHARCOAL, =~ - =] - - T
5. PHoSPHORATED R eg——
CHARCOAL) } charcoal,| & phofphorus.
6. AMMONIAC, - - = | hydrogen| - - il s 1

But as thefe {ubftances contain more Aydrogen and azot
than fuch vegetables, they therefore produce a greater

quantity of oIL and AMMoNIAcC,
That

* From moft vegetable fubftances; excepting the cruciform plants, we ob-
tain, by flow diffillation,

E 3 FIRST



X | | A [
i xi 4 ST g o ~ .
3 # 1 [ Ny r . I rood,
T tNner O L1 i C10L T [ » . " b ]
' " LE T ! | T i = | o i Wi N In -
P i e ] THar ~ARBOHR ulg 4 GO,
" 1 ald [ v NifCad C 1 AT ] 4
PERIN T 1
| A 111 1egle CiIrcumitance d i e | 1 0]
1] ale NIrE | i 1nir d I
1
i an AVIRD § | CalE a1 caAbE Raaliphlmt
VL T} \ il
e gmr o i [
| | X0 In NEIT] [TV, COERE 110 | 1l APE Cal C1OH i 1§ ] [
mair L LATTR | =
B ¥ L& als 3 L PERIN NT W have 1&¢ e Tily ' it 5 ¥
r 9 | ! RIT Y T O o 1l i
1 g i sl [ et § THIS L, i 8 e guankil Tul
iF [ el 1 freerfil@ ELEr L Ehe 1T ol
- which correlpon o ' 7 ; 5 -




29

That A.N‘IMA:L OIL Or ADEDS is ‘compofed, like vE-
GETABLE OIL, of charcoal and bydrogen, will appear evi-
dent from the following analy/is, or feparation of ANI-
MAL oIL into its conftituent principles.

In the firft re&ification of animal il a fmall quantity
of wATER is formed by the union of the exyger con-
tained in the air of the diftilling veflel, and the bydrogen
of the oil. We can at length, by frequent diftillations,
decompofe the whole o/, and convert it into WATER
v a.r_}rgt;z and Aydrogen) and cHARCOAL, and the weights
of the caArcoar and wATER will be found exaétly
correfponding with thofe of the oiL and the oxvcEw

AIR confumed,

I cannot help here obferving the ufe thar vegetation is of to animal life as
firft difcovered by Dr. INcENHoUSZ, in furnifhing the atmofphere during the
day with abundance of VITAL or 0XYGEN A1R. Dr. PR1rsTLEY'S experi-
ments likewife prove that vegetables abforb the xoxtous a1n r:ﬁ'.t-ed air) pro=
duced from combuftion, refpiration, and putrefaction; for which difcovery he
received the thanks of the Royal Society.

Dr. Fraskrin, in writing to this illuftrious experimentalift, fays,
¢ That the wegetable creation (hould reftore the air, which has been fpoilt by
the animal part of if, looks like a rational {yitem, and feems to be of a piece
with the ret.”” Having obferved the rapid increafe that plants had in air_fafal
to animals (fixed air), he adds, ¢ This feems to prove that {fomething is taken
from the air,” .

It now appears that the veffels on the under furface of leaves abforb
wATER from the air, which paffing along the capillary tubes of the fuperior
{urface, by the aétion of the fuwn, and the influence of Light, becomes decom-
pofed, and the H¥ypRoGEN of the water unites with the fubffance of the plant
as one of jts principles, while the fuperabundant oxvcEex is thrown out in the
form of the PUREST VITAL, OF OXYGEN GAS,

3 But
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But fhould the reader have any remaining doubts on
this fubject, he will be convinced by the perufal of the
following curious account,

By an arrét from government the burying ground of the
InnoceNTs at Paris, which had been the common re-
ceptacle of a great part of the dead of that city for many
centuries, was direCted to be removed. It was compofed
of different burying-places, This name was given to
excavations about 3o feet deep, and 20 in breadth, dug
in the cemetery of the Innocents, in which were placed
in tiers the bodies of the poor, enclofed in their coffins,
The neceffity they were under of aggregating together a
great number, obliged the men employed in this bufinefs
to place the coffins fo near to each other, that thefe graves
may be conceived as filled with a mafs of dead bodies, fe~

“parated from each other only by flight boards. Each of
thefe g}avEﬁ contained about 1500 bodies. When full,
the laft row was covered with about a foot of eatth_-; and
a new cavity was opened at fome diftance. Each cavity
was filled in about three years. The number of the
dead, relative to the extent of the church-yard, regu-
lated the re-opening of the fame ground at periods of va-

" yious extent. The fhorteft time, however, before an
opening was made in the {ame fpot was 15 years. Ex-

perimcn
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perience had taught thefe grave-diggers that this period
was not fufficient for the total deftrution of the bodies,
whilft it made them acquainted with the change which
we are about to defcribe.

The opening which the French chemifis ordered to be
firft made, was that of a grave which had been filled and
clofed up for near 15 years. On raifing the covers of
fome of the coffins, which were in perfe@ prefervation,
we faw, fay they, the bodies enveloped in linen, which
marked out the fhapes of the different regions; but when
thefe were lifted up, there was prefented to us nothing
but fbapelefs irvegular maffés of a [oft, ductile, whitifh
Jubfiance.

Thefe maffes every where furrounded the bones. They
poffefled little folidity, and yielded to preffure. This
fubftance had no unpleafant fmell. The grave-diggers
had not the {malleft repugnance to handle it, and they
called this fubftance, which fo much ftartled the French
philofophers, by the term FaAT.

After examining feveral bodies with great attention,
they found that all the bodies were not equally advanced
in this procels. In feveral, portions of mufcular fle/b,
diftinguifhed by its fibrous texture and reddifh colour, were

ftill
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ftill vifible, amid great maffes of a WHITE FATTY suB-
STANCE.

In the bodies of women, the exterior part of the cheft
often fhewed the glandular fubftance of the breafls,
changed into an homogeneous matter of peculiar white-
nefs, very much refembling sPERMACETI. The face was
not recognifable in the greater number of bodies., The
various parts of the mouth were not to be diftinguifhed.
The jaws, {eparate from each other, were furrounded
with various portions of fat, and lumps of the fame mat-
ter occupied the cavity of the mouth. The cartilages of
the z#ofe underwent a fimilar alteration. In the place of
eyes, the orbits contained only maffes of fat; and the
ears were changed in a fimilar manner. The bairy
Jealp, though altered like the other parts, ftill retained
the hair. The érain was conftantly found changed inteo

the fame {ubftance as the other organs,

In the abdomen there were found irregular maffes of
the fame fat of various fizes. In the thorax were {mall
pieces of a fatty matter, of a reddifh colour; and fome-
times there were obferved irregular round mafles,
* which feemed' to be formed of the fat and fibres.of the

heart,
e The
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The marrow, alfo, in the center of the cyiindﬁcai
bones was wholly converted into a very pure fat; it even
infinuated itfelf between the bony plates, filling up their
interftices.

Although there is no doubt but that the quan-
tity of this matter is larger in the bodies of fuch as
have been fat than in thofe who have been lean, the
fa&ts we have mentioned prove that other parts, befides
the cellular texture, and fat it contdins, are fufceptible
of this alteration. The following obfervations are de-
cifive with regard to this point. It is to be prefumed,
that the greater number of bodies found in this common
grave, were, previous to their death, emaciated by
difeafe, and in thefe the bodies were found uriver/aily
converted into fat, which we cannot fuppofe to have had
a previous exiftence.

- Our curiofity was fufficiently roufed, continue thefg
chemifts, to extend our refearches into other church-
yards. In thofe, where bodies were buried in common
praves, we found fimilar appearances. We met with
the fatty matter in a fufficient variety of cemeteries to
convince us, that the formation of this fingular fubftance
was by no means peculiar to the foil in which we had at
firft obferved it, but that it takes place every where,

K where
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where bodies are depofited in great numbers, clofe to one
another, excluded from the action of external agents, and
expofed folely to the effetts of their conftituent prin-
ciples. | :

We could obtain no pofitive information relative to
what became of the bodies after they have been once
changed into fat; the oldeft and moft experienced grave-
digger knew nothing of this matter.

This converfion of the feveral parts of the human
body into true animal fat, muft arife, fays Monf. LA-
vOoISIER, from the difengagement of azoT, naturally
contained in all animal fubftances, leaving behind the
HYDROGEN and CARBON, which are the ele-
ments proper for the production of FAT Or OIL i

Such are the phenomena taking place during the
fpontaneous diffolution of bodies buried in the earth ;
phenomena heretofore equally unknown and unde-
feribed, fo that even words were wanting to convey our
ideas. The prefent muft merely be confidered as a very
imperfe&t outline of the pi¢ture, which pofterity muft
fill up and finith. For this purpofe it will be neceffary

* If mitrous acid be poured upon Jean meat AzoT1C oas s plentifully dif-
engaged, and in three days it is changed into a fatty matter, relembling fper-
macefi. Lavoisrzr thinks that this difcovery may hereafter prove of great
{ervice to fociety,

& ~ )
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to live among the tombs, to follow up a long and re-
peated examination of various graves, and beftow inde-
fatigable attention on the moft unpleafant, as well as
the moft melancholy of all purfuits. But even thefe
obfervations, which an accident, fortunate for philofo-
phy, created, deferve we think a place among the re-

cords of ufeful {cience *.

* Dr. Grenes, and the Rev. Mr. TownsenD, found that lean beef fe=
cured in a running ftream was converted into this fatty matter at the end of a
month. The latter having a cow Killed by an accident, buried it in a water
meadow at Pewfey. The grave was but flightly covered with earth, and a
conftant fiream of frefh water continually paffed over it. Spermaceti, or a
fubffance much relfembling it, was formed, and the experiment promifes
to be of advantage to the community.—Shall I not excite an emoction of
ridicule, when I mention that, as the flefh is capable of being changed
into fpermaceti, the bones are at the fame time capable of being converted
into a pure glafi. The illuftrious Becxer, father of the Phlogiftic fchool,
was long ago perfectly acquainted with this fact. He tells, in determinate
language, ¢ Homo vitrum eft, et in vitrum redigi poteft, ficut ¢t omnia
¢ animalia’” He regrets that the Scythians, who drank out of difgufting
feulls, were not acquainted with the art of converting them into glafs.  Pho/~
phartisy which amufes while it aftonifhes the beholder, is made, we know of
bones ; and, to conclude, the fkin of John Z1sca, after his death, was em=
Ployed as a covering of a drum, to excite the hulf crufade,

Fa Ao oD T
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This refolution of bodies, when philofophically con«
fidered, is equally wonderful with their formation; and
is alike governed by regular and invariable laws. Every
plant brings forth its own kind, and every anmimal its
own fpecies. Thefe live, they are nourifhed, and filent-
ly haften to decay; they pafs back to their elementary
flate, and are again employed as the conflituent parts of
other wegetables and other animals, Such, with refpe&
to the material part of the creation, is the amazing cir-
cle of LiFe and pEATH ! A circle in which nature
keeps her fteady rounds, and moves agreeably to laws
eftablifhed by the ALmiGHTY.

Vegetable fubftances, which confift of HYDROGEN,
OXYGEN, and CARBON, maintain for a long while their
organifed ftructure, and putrefy with difficulty. Having
paffed through firft the winoys*, and then the acetous

fermentations,

- ® The firft effe& we fee produced on v:g:crablc fubftances which have loft
their vITAL PRINCIPLE, Is the defirution of the equilibrium, or jult union
of their three conftituent principles (kydragen, oxygen, and carbon), by the ac-
tion, or operation, of keaf and moiffure. The oxvGEN unites with the cAr-
Box, and the fermenting juice is covered on its Turfuce with carbonic acid pass
The fpecific gravity of the liquor is now confiderably diminithed, and if ex-
pofed to diftillation, it affords a light inflammable fubflance, called A KOHOLy
or sPIRIT oFr wINE: which, as we might realonably expeét from the ve-
Jatilization in great part of the carbon and oxygen, is almoft entirely made up
of the other vegetable principle, Aydrogen: for if 8 ounces of spin1yT op
WINE or ALEoBoL be burnt in a confined apparatus containing only M_}rgm*

£
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Sermentations*, they at length became fubj:& to the pu-
trefactive ferment +, and the HYDROGEN of the vegetable
efcapes in the form of hydrogen gas, while the oxYGEN

and CARBON evaporate in the form of carbonic acid gas,
leaving nothing behind but a {mall refiduum of carbon
and vegetable earth.

Tt is different with fubftances containing a portion of
azor. The equilibrium of parts is foon deftroyed.
Hence it is that animal excrements, which contain, like
other animal matters, a quantity of AzoT{, are added
to the elements, capable of putrefaction, to form compofts
or dunghills.

The addition of AzoT not only accelerates the putre-
faltive procefs, but the ezst combining with the Ay-
ngm affords a new produ&, which is AMMoNIAC
gas, the produét will be g ounces of wATER. The ALKoHOL, havingin this

cale increafed its weight an oumce, mult have attradted fmdﬁrrg, and #his
formetling can be nathing elfe but ox¥oEN, the bafe of oxygen air, and the ga-

Loric of the oxpgen air being difengaged, is feen in its active form during the

combuftion.
* This fecond flage of {pontancous decompofition, as it is called, is nothing
more than the abforption or imbibing of oxvcEN from the air.

4 When the fpontaneous decompofition is fuffered to proceed beyond the

acetons procefs, then the third flate, or PUTREFACTIVE FERMENT, takes
place.

t The putrefadtive procefs is moft eminently perceived in animal bodfes.
Thefe either putrefy immediately; or, if the putrefaction be preceded by either

af the other ftages, their duration is too fhort to be perceived,
ar
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or VOLATILE ALKALI. Monf, Bertholet has proved,
by a variety of experiments, that AMMoNIAC is pro-
duced by the union of azet and hydrogen, for if the azot
in the enimal fubflances be difengaged by the action of
diluted nitrous acid, No ammoniac will be produced,
and in all cafes putrifying fubftances furnith AMMoNIAC
enly in proportion to the azot they contain.

The following experiment alfo fully proves the com-
pofition of AMMoNIAC.

If AmMonIAc be combined, fays Monf. Fourcroy,
with a METALLIC oxYD, the hydrogen of the amwmo-
n1Ac will unite with the oxygen of the METALLIC
oxyD, and form water, whilft the metal is revived, and
the azot, being left free, will unite with the caloric and
affume the form of a gas or air ®,

Ammon1ac has a peculiar penetrating odour.  In the
putfefa&iun of animal fubftances fometimes AMMONIAC
predominates, which is eafily perceived by its fharpnefs
upon the eyes, and fometimes, as in putrid herrings, the

PHOSPHORATED HYDROGEN GAS is moft abundant.

*® The beft method of obtaining azatic gas for medicinal purpofes, is, by
burning a wax candle, or charcoal, ina given quantity of atmofpheric air con-
fined in a bell glafs inverted over water. The oxygen is confumed, and fixed
air formed, which may be cafily ablorbed by fquirting into the bell, lime, or
tven common, watery by means of a {yringe. Dr. THoRnTow ules this fim-
ple fnmc-:ﬁ for impregnating water with fixed air, .

PiospHORUS
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Paosrrorvs is found in almoft all animal fubftances;

and in fome plants which give indeed a kind of animal
analyfis.
It is chiefly to aMMoNIAC (Bydrogen and azot) and
rHosPHORUS diffolved in HYyDROGEN GAs, that the
feetor iffuing from the putrefadtion of animal fubftances
depends.  This vapour is highly huttful to animal life.
When accumulated, if the pick-axe of the grave-digger
unfortunately ruptures the coffin, it burfts forth, and
oftentimes proves fatal to the fexton, and is feen to affect
even perfons at fame diffance with vertigo, naufea, and
uneafinefs*. May we not conceive, that a poifon {uffi-
ciently fubtle to produce the immediate death of many,
when it firfl elcapes from the place where it is confined,
may even after it is diffufed in the air retain virulence
enough to injure the delicate animal fibre? After having
obferved the conftant dread that grave-diggers have for
this poifonous vapour, after having feen the cadaverous
palenefs of countenance, and other marks of the gradual
action of a flow poifon {o evident in the appearance of
all men employed much in church-yards, it is impoffible

not to believe that the air in their immediate neighbour-

* An inftance of this happened, when the ground of the church of St. Be-
moity at Paris, wasdug up a few years ago; a naufeous vapour was emitted,
which, befides its deleterious effeét upon the grave-diggers, injured perfons even
who lived in the vicinity. Meflrs, MARET and Navier have given us feveral
fimilar eceurrences, A

hood

= -
o el e il i B e Mmoo

it e ot



41

hood muft, in fome meafure, injure the health of the

inhabitants *,

® Mr. CAREY, in defcribing the pt:ﬂiltlf:ti.l] fever which prevailed in PriL a-
DELPHIA, and fwept off above 4000 perfons, emphatically fays, * Shall I be
pardoned for paffing a cenfure on thofe, whofe miftaken zcal led them, during
the moft dreadful ftages of this calamity, to erowd our churches, and aid this
frightful enemy in his work of deftruétion ? who, fearful left his prayers and ado-
rations at home would not find acceptance before the Deity, reforted to churches

filled with bodies, where, with every breath, they inhaled a conTAGIOUS AIR.

To this fingle caufe 1 am bold in afcribing a large portion of the mortality.
1 hope,” he continues,  the awful leflon fome of our congregations hold forth
on this fubjet, by a mortality out of all praportion to their numbers, will ferve
as a MEMENTo at all future times.”

This benevolent gentleman would not furely wifh to prevent perfons from
affembling together, efpecially in times of calamity, to pay their worfhip to
Tue Surreme Beino, from whom every blefling that we enjoy flows, and
on whom we utterly depend; but he fhould rather caution us againft fmall
churches, and the abominable practice of burying the dead in them, and thus
converting fhe femples of Gop literally into done Aoufes. The cuftom which
allows of burying in churches ought certainly to be fupprefled. This is an
abufe which calls aloud for reformation. It is but juft that the vanity of the
individual fhould be facrificed to the public fafety. It is neceffary, likewile,
to prohibit burying in vaults, The grave fhould be deep, and covered over
with a clayey earth, that the exhalatiors, vapours, and gazes, which are deve-
loped and formed by decompofition, fhould not have an eafy efcape. At Bath
the parifh church is famous for a fine roof and extenfive profpett, and ftrangers
frequently walk on the top. If; at any time, the noftrils be applied to any
of the openings, the ftench which afcends is fo abominable, that the face is
haftily withdrawn, Though more diffufed in the church, can we doubt 3
moment of the infalubrity of fuch an atmofphere 2
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SECT. L

To thew ¢ ruar AIR IS ABSOLUTELY NECESSARY
FOR THE PRESERVATION OF LIFE,” many have bzen
the animals that idle curiofity has tortured in the prifon
of a receiver. We fhall, from a thoufand inftances,
produce that of the wiper, as it is known to be a reptile
exceedingly tenacious of life, and as we fhall feel but
little compaffion for its fufferings.

Mr, Boyle took a new caught viper, and fhutting it
up in a {mall receiver of an air pump, he exhaufted the
air. At firft the reptile began to fwell, it then moved
up and down as if in queflt of air, and after a while
foamed, leaving the foam fticking to the fides of the
glafs. It continued in this ftate 23 hours, and ap-
peared by its pofture, even after the lapfe of two hours,
lifelels. But upon the air being admitted, the viper
opened and clofed its mouth, and continuing thefe al-
ternate motions for a few feconds, it ftill argued fome
remains of life. Other creatures, in the exhaufted re-

ceiver, foon grow convulfed and die *.

* Why fome animals are more tenacious of life than others, will here-
after be explained. Vide the Seétion on the Laws of the Nervous Syftem,
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_ The defence of the place then devolved to Mr. HoL-
WELL, the fecond in command ; who, with the afliitance
of a few gallant officers, and a very fmall garrifon,
maintained the place with fingular courage and refo-
lation, till at length, the enemy having forced their
way into the caftle, he was obliged to f{urrender; the
foubah having furft promifed him, on the honour of a
foldier, ¢ that no injury {fhould be offered him or his
garrifon.”

Having made them prifoners, he ordered them, to the
number of 146 perfons, to be put into a placcl called the
Brack-Hore prifon, a cube of about 18 feet, open
only to the weltward by fwo windews ftrongly barred
with iron. ;

The humane reader will conceive, with horror, the
miferable fituation to which they muft have been re-
duced, thus ftewed up, in a clofe fultry night, under the
climate of Bengal, efpecially when he refleéts that
many were grievoufly wounded, and all of them greatly
fatigued by the exertions of the preceding day.

A profufe fweat quickly broke out on E-'."El']l' individual,
attended with an nfatiable thirfl, which became the
more intolerable as the body was drained of its moifture,

H 2 It
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It was in vain that they ftript off their clothes, of fan-
ned themf{elves with their hats.

A difficulty in breathing was next obferved, and every
one panted for breath. ' '

Mr. HorwerL, who was placed at one of the win-
dows, accofted the ferjeant of the guard, and endeavour-
ing to excite his compaffion, he drew a pathetic piéture
of their fufferings, and promifed to gratify him in the
morning with a thoufand rupees, provided he could find
means to remove fome of his people into another place
of confinement.

The Indian, allured by the promife of fo mighty a
reward, affured him he would ufe his utmoft endeavour,
and retired for that purpofe. |
- What muft have been the impatience at this time of
thefe unhappy objeéts f — — — — —

In-a few minutes the jemmadar returned, Z2ut the
tyrant, by whofe order alone fuch a ftep could be taken,
qvas afleep, and no one durf? diffurb bis repofe !

The defpair of the prifoners now became outrageous. .

They endeavoured to force open the door, that they

might
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might ruth on the fwords of the monfters, by whom
they were furrounded, and who derided their fufferings;
but all their efforts proved ineffeCtual. They then
ufed execrations and abufe to provoke the guard to fire
upon them.

The jemmaudar was at length moved to compaffion.
He ordered his foldiers to bring fome {kins containing
water, which, by enraging the appetite, only ferved to
increafe the general agitation. There was no other
way of conveying it through the two windows but by
hats, and this mode of conveyance proved ineffeCtual,
from the eagernefs and tranfports of the wretched pri-
foners who ftruggled for it in fits of delirium.

The cry of Hater ! Water ! iffued from every
mouth.

The confequence of this eagernefs was, that very
little fell to the lot even of thofe who ftood neareft the
window ; and even thefe, who were efteemed the moft
fortunate, inftead of finding their thirfts affuaged, grew
more impatient.

The confufion foon became general and horrid ; all
was clamour and conteft; thofe who were at a diftance
endeavoured to force their paflage to the window, and

4 the
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the weak were preffed down to the ground never to rife
again. ;

Mr. HorweLL obferving now his deareft friends in
the agonies of death, or dead, and inhumanly trampled
on by the living, finding himfelf wedged up fo clofe as
to be deprived of all motion, he begged, as the laft
mark of their regard, that they would for one moment
remove the preflure, and allow him to retire from the
window, and die in quiet.

Even in fuch dreadful circumftances, which might
be fuppofed to have levelled all diftinétions, the poor
delirious wretches manifefted a refpect for his rank and
chara&ter: they forthwith gave way, and he forced his
paflage into the center of the place, which was lefs
crowded, becaufe, 4y this time, about one third of the
number had perifhed, while the reft ftill crowded to both
the windows.

He retired to a platform at the further end of the
room, and lying down upon fome of his dead friends,
recommended his foul to heaven.

Here his thirf grew infupportable; his difficulty in
breathing increafed, and he was feized with a ffrong pal-
pitation of the beart. |

Thefe




33

Thefe violent fymptoms, which he could not bem,
urged him to make another effort: he forced his way
back to the window, and cried aloud, #ater for God’s
Jake !

He had been fuppofed already dead by his wretched
companions, but finding him {till alive, they exhibited

another extraordinary proof of regard to his perfon:

Give him water, f?l.rry cried, nor would one of them at-
tempt to touch it until se had drank !

He now breathed more freely, and the palpitation
ceafed : but finding himfelf {till more thirfty after drink-
ing, he abitained from water, and moiftened his mouth,
from time to time, by fucking the per/piration from
his fhirt {leeves, which tafted foft, pleafant, and re-
frefhing.

The miferable prifoners now began to pereeive it was
AIR and not water that they wanted.

They dropt faft on all fides, and a pungent fleam arofe
from the bodies of the living and the dead, as pungent and
volatile as bartfhorn.

Mr. HoLweLL being weary of life, retired once
more to the platform, and ftretched himfelf by the
Reverend Mr. Bellamy, who, together with his fon,

a }'Du ng
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This gentleman, having denied the empty aflertion;
was, with three of his friends, loaded with fetters, and
conveyed near three miles to the Indian camp, where
they lay a whole night expofed to a fevere rain.

- The next morning they were brought back to the
town, chained and fuffering the fcorching rays of a fun
intenfely hot. Then large and painful boils* came out;
and covered their whole body.

In this piteous condition they were embarked in an
open boat for the capital of Bengal, and underwent fuch
cruel treatment and mifery in their paflage, as would
fhock the humane reader fhould he perufe the par-
ticulars. - ‘

At length the foubah’s mother interpofed, and he re-
plied, with an unexpected generofity, ¢ their fufferings
have been great, and they fhall have their liberty.”

They were accordingly releafed, but Mr. HoLweLrr,
whom I faw a few years ago at Southampton, informed
me, that he had never fince enjoyed any health +.

e R ———

Another melancholy proof of the NECEssiTY oF A

DUE SUPPLY OF AIR, may be drawn from the tefti-

mony of Dr. TRoTTER, delivered before a Selet Com-

® Petechiz. + Smuollet,
I mittee
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mittee of the House or Commons, in the year

1790.
In July 1483, the flave-fhip, in which he was, ar-

rived at Cape L a How, on the Gold Coaft of Arrica.

In the fpace of a week above one hundred'prime flaves *,

# Dr. TroTTER fays, that the natives of thefe parts are fomretines flaves
from crimes, but the greater part of the flaves ave, wwhat are called prifoners of
war. Of his whole cargo he recolleéts only fhree criminals; two fold for
adultery, and one for witcheraft, whole whele family frared his fate. One of
* the firft faid he had been decoyed by a woman who had told her hufband, and
he was fentenced to pay a flave; but being poor, was fold limfelf. The lait
faid he had had a quarrel with @ cabofieer (or great man) who in revenge ac-
cufed him of qwircheraf?, and (old him and Ais famidy for flaves.

Dr. TrorTER having often aflked Accra, a principal trader at Le
Hov, what he ‘meant by priforers of avar, found they were fuch as were car-
ried off by = fet of trepanners and kiduappers, who ravage the country for that
purpofe.. The bufh-men making war, fo make frade (that is, fo make flaves),
was a common way of fpeaking among the traders. Having afked, What they
did with their flaves when the nations, who traded for flaves with them, were
at war with each other # was anfwered, That when fhips ceafed to come, flaves
ceafed to be taken. The praftice was alfo confirmed by the flaves on board,
who thewed by geftures how the rebéers had come upon them.

He cnce faw a black trader fend his canoe to take H;rr.rﬁ_,lﬁ!rm-m employed
in the offing, who were immediately brought on board, and put in irons, and
about a weck afterwards he was paid for them. He remembers another man
taken in the fame way from on board a canoe along-fide. The fame trader
very frequently fent flaves on board in the night, which, from their own in-
formation, he found, were every one of them taken in the neighbourhood of
AxwamABok. He remarked, that flaves {fent off in the night, were riot paid
for till they had been forue time on board, left, he thinks, they fhould be
clatmed ; for fame wvere really refloredy one in particular, a boy, was demanded
and carried off on fhare by fome near relations, which boy told him, he had
lived in the neighbourhood of ANz aMaBoE, and was kiduapped.

6 ; Joung,
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young, flout, and healthy, were purchafed. The com-
petition, however, of the purchafers at ANNAMABOE,
whither this fhip afterwards failed, ran {o high, that the
captain could not obtain more than two thirds of the
ufual compliment. The flaves were confined below fix-
teen hours out of twenty-four, and permitted no exer-
cife when upon deck. The rooms, where they were
fecured, are from five to fix feet in height. Thefe rooms
are imperfectly aired by gratings above, and {mall fcut-
tles in the fide of the fhip, which of courfe can be of
little ufe at fea, The gratings are alfo half covered,
when it blows hard, to keep out the falt {fpray. The
temperature of thefe rooms was often above g6 of
Fahrenheit’s fcale.  In the evidence, of which this is an
abftract, Dr. TroTTER affirms, he could never breathe
there, unlefs under the hatchways. In fuch circum-
ftances the fufferings of thefe poor creatures muft have
been dreadful. I have often, fays Dr. TRoTTER, cb-
ferved the flaves drawing their breath with all the labo-
rious and anxious efforts for life, which are obferved in
expiring animals, {ubjected by experiment to foul air, or
in the exhaufted receiver of an air-pump. I have often
{cen them, when the tarpawlings have been inadvertently
thrown over the gratings, attempting to heave them up,

Iz l:'r}'ing
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crying out in their own language, “ Wz are fuffocated.”
Many have I feen dead, who the night before have
fhewn no figns of the {fmalleft indifpofition ; fome alfo in
a dying ftate, and if not brought up quickly upon the

deck, irrecoverably loft.
Hence, before the arrival of this veffel at AnTicua,

out of 650 flaves more than 50 had dred, and about 320

were tainted with the sEA scurvy ¥,
Mr. Wirsow fates, that in his thip, and three others

Eclnnging to the fame concern, they purchafed among
them 2064 flaves, and /o 586, He adds, that he has
known fome fhips in the flave trade bury a guarter, fome

a third, and others evenl balf of their cargot.

# Vide the Setion on the Sea Scurvy.

4 Even on the prefent regulated plan the fituation of the flives muft be
dreadful ; for their bodies touch each other, and many of them have not room
to fit upright. '

Ye bands of fenators! whole {uffrage fways
BriTAnN1A's realms, whom either Inp obeys;
Who right the injured, and reward the brave,
Stretch your firong arm, for ye have power fo fave !
Throned in the vaulted heare, his dread relort,
Tnexorable confeience holds his court ;

With {till fmall voice the i’:lut& of guilt alarms,
Bares his mafked brow, his lifted hand difarms ;
But, wrapt in night with ferrors all his own,

He [peaks in thundery avhen the deed is dones

Hear him, ye {enates! Hear this fruth fublime,

HE, WHo ALLOWS OPPRESSION, SHARES THE CRIME,
Dr. DagwiIN,

Ta
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To mention no other fa&, a ftrong proof of ¢ THE
NECESSITY OF A DUE SUPPLY OF AIR, may be found
in the Hiftory of the DuBLiN Lying-in Hojpital.

In this hofpital 2944 infants out of 7650 died in the
years 1782, 1783, 1784, and 1785, within the’ firft
fortnight after their birth, that is nearly one child out of
every fix. They almoft all died in convulfions, of what
the nurfes called nine-days fits, becaufe they came on
within nine days after their birth. Thefe children,
many of them, foamed at their mouths, their thumbs
were drawn into the paims of their hands, the jaws were
locked, the face was fwelled and looked blue, as though
they were choaked.

This laft circumflance led the phyficians to conclude
that the rooms in the hofpital were too c/ofe and erowded,
and hence that the infants had not a fufhcient quantity
of good air to breathe, They contrived therefore air-
pipes, 6 inches wide, which were placed in the ceiling of
each room. Three holes, an inch wide, were bored
through each window frame; and a number of holes
were made in the doors-at the bottom.

Thus the rooms were kept fweet and frefb; and the .
confequence has been, from the regifter in that hofpital,
that,

In
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Children.

In 1586, out of 1372 there died 51
1787, 2375 59
1788, —— 1496 — 55

4243 165

So that fince the alteration of the rooms as to airinefs,
out of 4243 there died 165 children; whereas before,

the average amount of deaths from the fame number

was 1632 *.

# If out of 4243 children there perifh, when the Aofpital awas ventilated,
only 151 infants, how many may be expeéted to dic/'out of 7650, the num-
ber of children born in the Dusrin Lying-in Hofpital in the years
1782, 1783, 1784, and 17852 The anfwer is, by the rule of proportion,
279. But how dreadful the account, there perithed ablolutely 4243, de-
duéting 279, folely from the want of a due Jupply of air ! 'We have not only to
deplore the number of innocent viétims who were deftroyed ar this time and
previous to it, but alfo to lament the wretched anguifh of the difconfolate pa-
rents, and the impoverifhed ftate of health in many of the poor babes who
furvived this flaughter.

The great and good Dr. Hales, whofe ftudies and experiments were con-
ftantly direfted to the benefit of mankind, recommended a trial of wenfifafors
in the Savoy and NewoaTe prifons, in both of which the juil fewver was
frequent; and commonly fatal : the good effefts exceeded even his moft fan-
guine expeltations ; for a very fmall proportion of the fick died, when the
ventilators came into ufe, and the contagion feemed in a manner arrefted. The
benevolent Mr. Howarp found the prifons on the continent perfetly free
from this peffilential fever; owing, as he thinks, to the apartments in which
the prifoners wére confined being fpacious, and confequently well aired.

SECT,
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SECT, 1IL

Having proved the connexion betwixt /ife and ar, it
it is neceffary now to thew WHAT ARE THE CHEMI-
CAL ALTERATIONS AIR UNDERGOES BY BEING RE-
SPIRED.

Dr. PriesTLEY having formed NITRoUs AIR by the
{folution of various metallic bodies in nitrous acid, he dif-
covered that it poffefled this fingular property, that
when mixed with common air, a great diminution of the
bulk of the 2 aerial fluids takes place, attended with a
turbid red, or deep orange colour, and a confiderable
heat.

I hardly know, fays this philofopher, any experiment,
that is more adapted to amaze than this, which exhibits
a quantity of air, which, as it were, devours a quantity
of another kind of air, half as large as itfelf, and yet, in-
ftead of acquiring Ja‘rg.-:r dimenfions, becomes itfelf confi-

derably contradied *,
This

# We are not fo much furprifed when we find an aeriform body ftarting
out from a falid fubflance, as in the formation of tAis and other fadtitious airs ;
but we are more fenfibly affeCted, when, on the reverle, two invifible acrial

, bodies
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This difcovery was a moft agreeable one to me, adds
this great cxperimcntaiiﬂ, as I hope it may be an ufeful
ene to the public. It is remarkable that #bis air occafions
no effervefcence or diminution with fixed or inflammable
airs, but only with AIR FIT FOR RESPIRATION and
COMBUSTION, and, as far as I can judge, exadlly in pro-
portion to its fitnefs for that purpefec®; fo that by this
means the goodne/s of any air may be diftinguithed much
more accurately, than by putting into it a moufe, or
any other animal, to try how long it can exift in any
given .quantity. By this tefi 1 was enabled to perceive
a real difference in the air of my fludy, after a few per-
fons had been with me in it, and the air on the outfide
of my houfe. A phial of air being {ent me from the
neighbourhood of Y orx, it appeared to be not fo good
as the air near LEEDs; that is, it was not diminifbed [o
much by an equal mixture of NITROUs AIR.

The juftly celebrated chemift LAvorsier, afcertains

bodies are converted into a compal? coloured fluid, which, like fieam, being
condenfed, occupy, in mm;ﬁar‘ifm with their former dimenfions, fcarcely any
perceptible fpace. . The N1TRoUs AlR here attracts to itfelf oxvoEN, ca-
LoRIC is given out, and this combination gives s mifrows acid.

% That is in proportion to the quantity of oxvoEew it contains, which
will prefently appear to be the PABULUM VITA, or primviple of life.

the
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the proportion of oxygen air *, or the vital principle con=

E

tained in any given quantity of common air by the
means of pHosPHORUs. His EuDioMITER is thus
conftruéted. Having filled a cylindrical glafs tube with
quickfilver, he immerfes it in a bafon of the fame fluid.
He then puts into it the air, the purity of which he
propofes to examine. He afterwards paffes up the
PHOSPHORUs, and having heated an iron wire at the ex-
tremity red hot, he applies the hot end to the pHOSPHO-
rus through the quickfilver, which quickly confumes+,
and the quickfilver rifes nearly 27 divifions (if the tube
has been accurately divided into 1co partsl) ; after
which time, if any phofphorus remains, it ceafes to burn,

there being no more oxXYGEN in the tube to be attraéted

by the phafphorus §.
By

® It was thewn in the former part of this work, that atmefpheric air is a
compound of fewe difin® and folid fubfances, oxvcen and azoT, rendered
aerial, by the fufpenfive power of caLoRric, or FIRE. Vide p. 14.

+ Phafphorus, like other combuftible bodies, attracts ox¥cex, the particles
being once I'q;:irnte:d beyond their fphere of mutual attradtion, or the attra&ion
of cobiefion. The caloric, which is difengaged from the atfradted oxygen, anfwers
the fame purpofe as the fsf iron which firft kindled the phofphorus.  The phof=
phorus becomes, in confequence of this union with sxypen, PHOSPHORIC ACLD.

¥ In 100 parts of atmofpheric air, there is moft commonly found 27 of
exygen air; or in other words, in oo gallons of airy there would be found 27
gallans of oxYGEN ALR, and 73 of azoT1C ALR.

§ This clearly evinces that combuflion is the divorcement of oxycew

K from
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By this means LavorsieR afcertained, that when the
air out of doors confifted of :
27 parts OXYGEN air,
and 73 —— AzoTIC air.

—_—

100 parts.

The atr in the lowef? ward in the GEnerAL Hospi-
TAL at Paris, contained
but 2§ parts of oXYGEN AIR,
and 71 — of AzoTIC air,

and 4 — of fived air*.

e

I00 parts.

And when, before the play, the air in the THEATRE
in the Thulieries contained

from carorte, which deing fet at liberty, affumes, as it is efcaping, the cha=
racter of flame or fire, for the PHosPHORUS no longer burns, than while ox-
YGEN GAS is prefent, and the PHosPHORIC Acip will have an imcreafe of
weight exaltly correfponding to the weight of ox¥GEN AR confumed ; that is,
100 parts of PHosPHoRUS will abforb 154 parts of OXYGEN or VITAL
ATR. '

** This proportion varied in different parts of the fameroom. At the fop
the air had fuffered much.more injury. It contained
but 181 parts of oxvGEN AIR,
and 79 =—— of AzoTIC AR,

and 2] — GF:ﬁ.I‘Ed Tir.

100 parts.

27 parts
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27 parts of OXYGEN AIR,

and 73 — of AzoTIC air,

100 parts,

——

Towards the conclufion of the piece, which was
acted before an unufual concourfe of fpectators, it con-
tained

but 21 parts of OXYGEN AIR,
and 761 — of AZoTIC AIR,

_and 2§ — of fived air,

——

100 parts.

e

‘Whence it is evident, that the guantity of 0XYGEN, or
vITAL, AIR had been diminifhed in the theatre in the
proportion of 27 to 21, or nearly one fourth; thatis, it
was ONE FOURTH LESS FIT FOR RESPIRATION THAN

BEFORE.
The air of the atmofphere, therefore, which is

originally compofed of 2 fluids, is compofed of 3 aerial
fluids, in all places which contain numerous affemblies
of people. Thefe 3 aerial bodies, though blended to-
gether, arrange themfelves in fome degree according to
their {pecific gravities; that is, the proportion of Azor,
which is the lighter body of the 3, will be found moft

K2 in
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in the upper part, and the FIxep AIR will be found
moft in the /ower part of the apartment,

This occafions a circulation in the air, for, in fpite of
the architect, the rarefied air will afcend, the fixed air
fink, and the co/der air rufh into the apartment through

every crevice *.
Unlefs

* To render the citrcuLATION of the air feufble ; if the air of a room
be keated by a fire in it, whilft the air of a contiguous room is cold; then let
the door between thefe two rooms be opened, in which cafe the Aot air of one
room being rarefied will pals through the upper part of the opening of the door
into the cold room ; and on the contrary the cold air of the other room being
heavier, will pals into the former through the lswer parfs of the opening.
This may be proved by applying a candle at the fop and Jower parts of the open=
ing between the two rooms. The direction of the flame of the candle will point
out the contrary curvents of air. It is for this reafon that when a fire is lighted
in a chimney, a frong current of air enters the room, which may be felt by
applying the hand near the key-hole, or other fmall openings, if the doors and
windows are fhut. It is-in this way that a fire is faid. to purify 2 room : but
this effeét is only becaufe the fire promotes the cirewlation of the air, and dries
the dampnefs of the apartment : fo that it is not the infedted air that is purified,
but a wew, frefh, and wholefome airy by the action of fire, that is made to take
place of a bad and corruptair. Hence it appears, that thefe perfons are mif-
taken who are over-anxious in keeping out the air from entering the apart-
ments of convalefcent perfons, by acourately flopping, by lifly linings, and fand-
dags, all the frualleft openings that admit frefh air.

————— R ——

I cannot forbear mentioning here, as it relates to health, the method for
preventing frsky chimmeys.  The particles of air, which are expanded by the .
fire, being lighter than thofe particles which are not heated, juft as a cork
rifes, if placed at the bottom of a tub of water, fo muft the rarefied air afcend
and pafs up the chimney, as being the lighter body of the two.  If we conceive
the figure of 2 FRENCH HORN, it is evident that #he voltme of air contained

0
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Unlefs this were the cafe, and unlefs the air was con-
flantly rencwed, the fpeCtators would be expofed to the
moft fatal accidents long before the conclufion of the
performance.

To convince ourfelves of this truth, nothing more is
neceflary than to take the example of a room, let it be
fuppofed 30 feet long by 25, and 30 feet high.

A room of thefe dimenfions would contain roo fpec-
tators. Now fince each perfon confumes about g cubic
feet of air in an hour, that is, deprives fuch a quantity
of air of its ewygen or wvital principle, it would follow,
that as fuch a room could contain only 22,500 cubic feet
of air, that unlefs the -a%r was conftantly renewed, it
would be rendered completely mephitic or noxious in
about four hours and an balf, and it is probable that the
greater part of the audience would be ferioufly incom-

in the mouth-piece, would be foomer heated, than that at the bafe, and therefore
the rarefaélionof air be more certain, were any given quantity of heat applied
to the fmaller than the larger portion of air. It is thus with chimneys, the
more they refemble the French Formy the more certain the afcent of the fmoke,
for the fmaller the portion of air at the bottom, the foomer will it be heated,
and the BaLAweE at the /oaver and apper parfs of the chimney being defiroy-
ed; the lighter air cannot but afcend and carry with it the fmoke.—TnrE

APERTURE at the dotfom of chimneys fhould, therefore, be fmall.—Dr.
FravpLIN,

moded,
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moded, or even perifh, long before the end of that
period ¥,

The fame calculation applies to all confined places,
where a number of perfons are afembled together ; efpe-
cially if the air circulates in them flowly, or with dif-
ficulty: zhe :y‘?émr 1t is refpired the more it will become
witiated ; and it is eafy to obferve how the attention of
the audience fails them in fuch places. They can no
longer liften to the difcourfe. The irritating quality of
the mephitic air excites a general coughing. The
preacher now receives none of thofe marks of attention
or refpect, which in more favourable circumftances he
had a right to expet. They experience a drowfy head-
ach. They exprefs even a phyfical anxiety to be gone,
and the congregation feel themfelves on returning home
jaded, and till revived by a more wholefome or oxygenated
air they look wan, like perfons who are ready to faint
away.

We therefore fully agree with Dr. THorNTON,
who, in a letter to Dr. BEpDoES 4, the celebrated Pro-

% The affefling narrative of the BLacx Hovrz of CALCUTTA, and the
Dusriv Lvinc-18 HospiTaL, are melancholy confirmations of the truth

of this fuppofition of Lavorster’s.
+ Vide the communication of this phyfician, as publifhed by Dr. Ben-

DOESs
feffor
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feffor of Chemiftry at Oxford, and inftitutor of the New
Praéiice, fays, that he is perfuaded oxyGEN GAs would
be found of great fervice, if diffufed at certain feafons,
in mines, in churches, in crowded rooms*®, in hofpitals, and

other

% A lively young lady, who came to BaTw, to put herlelf under the care
of Dr. MAKITTRICK ADAIR, gave a rout, and infifted, that he fhould be
of the party. The room was fmall, and the company very numerons. He had
not been long feated at the card-table, before a young gentleman, his partner,

fell into a fuoen. The doors were immediately thrown open to afford him
freth air, and the fafh lifted up, and both the gentleman who {wooned, and the
young lady, Dr. ApaIr’s patient, who were invalids, were much injured by
the fudden expofure to a current of cold air. How the reft of the company
were affefted, fays Dr. Apagr, I had not an opportunity of knowing; but
my own feelings and fufferings for many hours after I retired from this cwen,
convinced me of the damgerous confeguences of fuck meetings. On declaring a
few days after, to one of my brethren, a man of humour, my refolution of
writing a bitter philippic againft routs, he archly replied, ¢ Let them alone,
Doétor, how otherwife fhould rwenry-fix phyficians fubfift in this place ;"

R e

If a fmall tube, opening into the apartment defigned for RoU TS, was to
communicate with the outward air, the external orifice of the tube being made
Jfomewhat ABoVE THE LEVEL of the room, the fire and breath of the affembly
would have no fooner heated the air, than it would rife immediately spmards,
fo as to fill more particularly the higher parts of the room ; and as other particles
would be fucceflively heated and rarefied in their turn, by their expanfive force
they would prefs upon the upper ftatum of air, fo as to force the lightef# par-
ticles through the opening left for that purpofe in the ceiling of the room, by
which contrivance the foul and fot air of the apartment would be gradually
drawn off.

But in order fo admit frefh air into the drawing-room, if another opening
be made in the ceiling of the room, having a communication with a fmall pipe
that fhould lead from thence to the outfide of the houfe, and extend forme wway
BENEATH THE LEVEL of the room: in this firvuation the cood external air would

e
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other public buildings, and efpecially in the bathing-
rooms at BATH, where great faintnefs is often brought
on the patients who are bathing by breathing a reduced
atma/phere from the extrication of AzoT1c A1r, which

1s given out in a confiderable quantity by thofe waters *.

be forced in at the lower opening of the tube, and afcend into the apartment in
proportion to the quantity that efcaped from the upper region by means of the
other tube : and fince weighty air would no fooner enter the room than it would
tend downwards by its own natural gravity, it would gradually be heated by
the warm air in its defcent, and would thus be difperfed about the room, foas
mildly and imperceptibly to reach the company, and fupply them with a fuffici-
ent quantity of frefh and vivifying air, without any of thofe inconveniencies to
which the company are fubjefted by the ufual way of admitting freo/k air. This
fimple contrivance might be made as elegant as it muft be beneficial, and fu-
perfede in a great meafure the patent ftoves, which admit hot and cold air.
Vide note p. 17. -

# In every hundred.weighr of MINIUM or RED LEAD, there is com-
bined about 12 poands weight of exygen, or pure, air. Now as 60 pounds of
water are about a cubic foot, and as oxygen air is eight hundred times lighter
than water, 500 weight of MmiN1um or Rep LEAD fhould produce 8co eubie
Jeet of oxygen air, or about 600 gallens. And, fince the fubftances, which
contain exygen, or wital, air, in immenfe quantities, are of little value, we
have @right ro expedt, that a perfeét, falubrious, pure air, may, as chemiftry
advances, be obtained from fuch materials by a cheap and eafy procefs.—Drs
Darwix.

Dr. Beonpogs, we are informed, has difcovered the method of feparating
watir into its elementary principles, fo as to obtain from thence axygen air.
How great an advantage does this difcovery promife to the world !

SECT.



69

SECT: &Vs

IT was thewn in the laft fection, that if an animal be
confined under a bell-glafs, where all admiffion of frefh
air is denied, the air which before confifted of 2 aerial
fuids,

I. OXYGEN AIR,

and 2. AZOTIC AIR,

will prefently conlft of 3 aerial fuids.
1. OXYGEN AIR, in a diminifhed quantity,
2. AZOTIC AIR,
and 3. fixed air.

At length the oxYGEN AIR being confumed, the ani-
‘mal will ceafe to live, and the air in the bell-glafs will
be found to confift now of 2 aerial fluids, that cannot
maintain life, viz.

I. AZOTIC AIR,
and 2. fixed air.

A queftion naturally arifes, WHAT HAsS BECOME oF
THE OXYGEN, OR VITAL, AIR, deprived of which an
animal dres* 2

Anfwer. Zhis air is abforbed in part by the Broonp.

* Vide Se&t. VL. on ReserraTron, which explains alfo the deffrucion
of the oxYGEN AIR in the formation of fixed air, and vapour,

L EXPE-



~0

EXPERIMENTS TO PROVE THAT VENAL BLOOD

ABSORBES OXYGEN AIR.

If blood be taken from a vein, it readily feparates info
2 parts, a thin femi-tranfparent fluid called ferum, and
the craffamentum, foating on it.

This firm fubftance at firft appears of a dark purple
colour inclining to black, but foon it aflumes on its upper
Sfurface a bright feariet appearance, refembling the blood
contained within an artery.

To prove that this florid colour is owing to the ab-
forption of oxvyGeN AIR, one of the principles of com-
mon air, the illuftrious Dr. Goopwix inclofed a quan-
tity of oXYGEN AIR in a glafs receiver inverted over
quickfilver, and introduced into it 4 ounces of blood
freth drawn from the jugular vein of a {heep: the blood
became inftantly very florid, and the quickfilver feemed
to afcend a little in the receiver. To afcertain this latter
circumftance, I repeated, fays he, the experiment three
or four times: the change of colour in the blood was al-
ways very fudden, and after feveral minutes the quick-
filver afcended two or three lines.

If o1L be fpread on the furface of the blood, which

3 will
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will prevent the contact of air, no fuch alteration as to
colour takes place.

GirTANNER, who turned his thoughts much to this
fubje&t, difcovered that venal blood not only affumed a
bright vermilion colour when expofed to oXYGEN AIR,
but gave out carbon and hydragen, which uniting
with the oxyYGEN AIR, formed FIXED AIR * and wa-
TER +, which was found on the furface of the quick-
filver.

EXPERIMENTS TO PROVE THAT ARTERIAL BLOOD

CONTAINS OXYGEN AIR,

The arterial blsod from the carotid artery of a fheep
was received into a bottle full of AzoTic A1r, The |
blood from a bright red thortly affumed the decp colour of
venal blood, On opening the bottle the next day, the

® Charcoal and oxygen air; for if charesal be burnt in oxygen air it attraéts
the axygen, and, fufpended by caloric, forms cARBONIC ACID AIR, OF FIXED
AIR.

The prefence of fixed air is afcertained by L1Me wATER ; for water dif-
folves Lime, and holds it fufpended. The folution then appears perfedtly
clear and bright. Ifany FIXED A1R comes into contact with the water, the
CARBONIC AcCID [eizes onthe L1ME, and makes with it a combination -
folublein water. The LiME, in that cafe, is vifble in the water. Lime
wATER is therefore a teft of the prefenceof F1xED or cARBONIC ACID AIR.

4 Hydrogen and oxygen,  Vide p. 21, on the Compofition of Water.
L2 AZOTIQ
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AzoTic AIR which it before contained was found mixed
with oXYGEN AIR, fo that an animal could live in it,
and a candle burnt in it for near two minutes.

This experiment proves decifively that arterial blood
contains oXYGEN AIR, and that as foon as it parts with
this arr 1t then reaffumes the true venal charaéier.

The arterial blood of the carotid artery of a fheep was
received into a hottle_ full of n1TROUS AIR. The blood
afflumed a green colour * upon the furface. A {mall quan-
tity of greenifh ferum was feparated. The day after, on
opening the bottle, the vapour of NITRoUs ACID was
obferved by all who were prefent.

Here then is an experiment which alfo proves the pre=
fence of oxYGEN AIR in the arterial bloed; fince it is
from this circumftance alone that it is capable of chang-

ing NITROUs AIR, into NITROUS ACID +.

* Dr. GIRTANNER having injefted fome sifrous air into the vem of a dog,
when it came into contaét with the common air admitted into the lungs,

MITROUS Acip was formed, and the lungs affumed in confequence agrrrmﬁ
Bue, The blood returned by the veins to the heart was found dlack,

+ Vide Dr. Prigfiley’s Teft of the Purity of the Air; Sedt. IIL

SECT.
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SECT. V.
THE CIRCULATION OF THE BLOOD.

THE CIRCULATION oF THE BLooD was the fortu-
nate difcovery of the immortal HArvEY, and has paved
the way for all the great improvements that have fince
been made in the {cience of medicine.

I cannot help obferving here, that this doffrine at firft
met with univer{al oppofition, and that it was remarked,
that no phyfician, paft the age of 40, believed in it; and
in confequence the pratice of this great and good man
declined from the moment he publifhed to the world his
ever memorable difcovery. -

The new doctrine at length getting into vogue, the /-
nior phyficians, fays MarricH1, were inflamed to fuch
a pitch at BoNoNT1a, that in order to root out heretical
innovations in philofophy and phyfic, they endeavoured
to get an act paffed, whereby every graduate fhould be ob-
liged to take the following additional claufe to his folemm
oath on receiving his degree; ¢ You fball likewife fuwear,

that
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that you will, with all your might (PRO TOTO TU1 POSSE)
preferve and d:y";md the dottrines of HiPPocRATES, ARI-
STOTLE, and GALEN, which are taught in this univerfity,
and have been approved of during a long feries of ages; and
that you will not permut thetr principles and conclufions to be
overturned by any perfon whatfoever.”

Here it may be ufeful, adds the juitly celebrated Dr.
HuNTER, as well as entertaining, to remark, that im-
provements in medicine have always been among men an
object of contention, A little reflection on human na-
ture will fhew that vaNiTy is the principle fource of
this abfurdity. All men wifh to be refpetable; and
moft of them to pafs in the world, for what they are not ;
for being /o very acute, judicious, and learned, as to need
st new infiructions. Hence profeffors affTume a decided
and dictatorial charaéter, affeting to have gone to the

battom of every thing, and to have overcame cvery difficulty,

either by the natural powers of their underftandings, or.

by the feverity of their ftudies, and perfcvemnce in the
purl'mt of knowledge. Old men, befides, can feldom bear,
what they think an inverfion of the natural arde; of
things, that younger perfons fhould inftruét them. Of
all men, #eachers of every kind bear this with moft im-

patience.  For that reafon we fee, in fac, that the fe-
niors

i bt Vo i s il b MBI s 8 ' e it s il B it T
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niors of fchools, colleges, and public foundations, have
generally been the moft obftinate in /fbutting out light,
and claiming a birth-right for opinions, as for property,
It is ealy to fee that fuch men will refift new docirines

with more obftinacy than the reft of mankind, perhaps
with INVETERACY, in proportion as the doftrines are

well founded and readily credited, They will be fenfible

that many perfons who embrace the new opinion, will
call to mind many looks of importance, and expreffions of
vanity, which muft now appear truly contemptible ¥,

But to return to the object of this {fection.

All the veins of the body falling into fwo trunks, viz.
the ASCENDING (1), and DESCENDING, CAVAS (2),
empty themfelves into THE RIGHT AURICLE of the
heart (3). Zhe right auricle unloads into THE RIGHT
VENTRICLE of the heart (4), which throws the blood
through THE PULMONARY ARTERY (§) into THE
LUNGS, by its two branches (6) (7) that go to the right
and /¢ft LOBES,

From THE LUNGs the blood is brought back by THE

®* Dr. HanvEY, before his death, had the happinefs, however, to
find the clamours of ignorance, envy, and prejudice, filenced; and
profeffional men grew at laft athamed to own, that they had ever com-

bated or difbelieved the ciRcvLATION OF THE BLOOD.
Jour
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four PULMONARY VEINS ‘(B), (9)s (10), (11), into

THE LEFT AURICLE (12), and from thence it paffes
into THE LEFT VENTRICLE (13), by which it is dif-
tributed through THE Bony by means of THE AORTA
(14), and its branches. Thefe terminate in THE VEINS
of the body, which collect the blood and bring it back
to the heart by the Two cavas (1) (2). Or, in other
words, '

The HEART is divided into 2 parts by a longitudinal
fcparation.  Thefe 2 parts are formed into 2 cavities by
a Jateral {eparation.

The vEINs enter the 2 upper cavities, or AURICLES,
and the ARTERIES go out from the 2 lwer cavities,
or VENTRICLES.

When the AURICLEs contradt, the blood is driven
into the VENTRICLES ; and when THESE contra&, it
is forced into the ARTERIES.

Then commences, in faCt, THE DOUBLE CIRCULA~-
TION OF THE BLoOD.— | he ARTERIES contraét, and
the blood flows from the right divifion of the beart
THROUGH THE LUNGS to enter the /eft divifion of the
heart :—and from the /lef? divifion of the heart, the blood
paffes THROUGH THE VARIOUS PARTS OF THE BODY
to enter again the right divifion of the beart.

SECT.
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SECT: VL

THE OFFICE CF THE LUNGS.

Refpiration we cannot explain : we only know, fays
Dr. HunTEeR, that it is, in faft, effential and ne-
ceflary to life. Notwithftanding this, when we fee
all the other parts of the body, and their funtions,
fo well accounted for; we cannot doubt but that
Refpiration is fo likewife. And IF EVER we fhould
be happy enough to find out clearly the obje&t of this
function, we fhall doubtlefs, as clearly fee, that this
organ is as wilely contrived for an important office, as we
now fee the purpofe and importance of the heart, and
vafcular fyftem; which, till the circulation of the blood
was difcovered, was wholly concealed {rom us.

If this learned teacher was to rife from the grave, 1
believe, no fubject would give him higher delight than
to fee, iffuing from the furnaces of the chemift, a new
and fimple philofophy, which has clearly developed the
nature and neceflity of refpiration.

In the lungs the blood coming into conta&t with AT-

MOSPHERIC ATR* works many chemical alterations in it.

# Every chemift has learnt, from the difcoveries of Lavorsier, ¢ that

“ aTmosprERIC ATR confilts of fwo parfs, viz. oxygen air, biended with
¢ azotic air,’ which by chemical means may be feparated, and confined in dif-
M ferent



=8

Here it is (in the Lungs) that the dark blood, throw-
ing off attenuated charcoal, forms with the wital air of
the atmolphere,—FI1XED AIR #,

Here it is, that the purple blood parts with its hydro-
gen, which uniting with the vital e;;'r, forms —the HUMID
vApoUR that iffues from the mouth +.

And here it is, that the purple blood (having thrown
off bydragen and charcoal) 1MBIBES the wital air, which
changes its dark colour to a brilliant red, rendering it—
the fpur to aftion of the HEART and ARTERIEs—the
Jource of ANIMAL HEAT—and the canfe of SENSIBILITY,

IRRITABILITY, and MoTION ].

ferent jars, and that a II:II::-I:JR‘, or any other animal, will live a confiderable
time in the ove, being lively, brifk, and aflive; whiift, in the otker, he foon
languifhes and dics.  This parf of the air, therefore, as fo much contributing
to life, is with the utmoft propriety denominated by phyficians, VITAL
AIR, :

‘* This is proved by making an expiration through a tube containing
LIME WATER, which will become inftantly turbid—Or if black blood be
confined in a phial containing wital airy the whole of #hat air will be converted
ito FIXED AlR.

+ This you may prove by, placing venal blood in wital air, when the fides
of the veffel will be covered with large drops of waTer.—Or if black blood
be received into a phial containing azefic air, ammoniac will be formed,
which was thewn by BERTHOLET to be nothing more than hydrogen com-
bined with a=af.  Vide Part L p. 39.

1 Hinc quoque apparet fanguinis grizcipalifas, quod PULSUS ex ¢o erium
Aucat.  Nec fanguis folum pars primigenia et principalis dicendus efty quod ab
#o motus pullufque principivm crietur; fed etiam quia in eo primum cALoR

) ANIMALIS
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DR. GOODWIN'S CELEBRATED EXPERIMENT.

But that no poffible doubt might exift, that oxvGEN
AIR is imbibed by the blood in the lungs, Dr. GoopwIN
opened the cheft of a living dog.

The /ungs and beart were then expofed to view.

The blood, which was driven from the RIGHT VEN-
TRICLE of the heart into the PULMONARY ARTERY,
appeared of a dark penous complexion.

It certainly was a ftriking fpectacle to obferve the
black blood as it returned from the lungs by the four
PULMONARY VEINS of the LUNGS, iIIl its paflage to the
LEFT AURICLE of the heart, appear of a bright vermilion
colour.

. It was foon found neceffary to inflate the lungs by ar-
tificial means..

If at any time this was intermitted, the blood in the

ANIMALIS INNASCITUR, SPIRITUS VITALIS ingeneratur, et ANIMA
1psa confiftit.

Hence allo appears the pre-eminence of the blood, that the pulfation of the
HEART and ARTERTES owes ifs origin to it. Nor is the blood to be called
the firf! mover and pre-eminent for this alone, but decanfe from it {prings the
VITAL HEAT; the ANIMAL SPIRITS; and LIFE ITSELF.—Harv. Ex-
grcitat. §¥.

How infinitely near does the immortal HarvEY approach the truth, and
yet he had not the moik diffant conception, that oxvcEx atg was the principle
from whofe benign influence all THESE WONDERFUL PHENOMENA arife.
Vide Seét, VII. &c. &

M2 ‘ four
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four PULMONARY VEINs appeared of a dark purple ca-

Jour, and the LEFT DIvIsioN of the heart receiving black

blood, a diminution of thie pulfations of the HEART and

ARTERIES took plﬁcc, and in a little time all their ac-

tions ceafed.

But if at this time the LUNGS were made by the in=

Sation of common air alternately to collapfe and diftend,

the blood in the PULMONARY VEssELs regained itsformer
ermjon colour, and the aétion of the HEART and ARTE-

RIES was excited anew *,

* On this occafion it is ohviois to remark the ir;qu-a‘anr: ef the LuNGsin
the animal eeconomy ; we perceive that the blood, every time it is returned to
the heart, is direltly dilperfed throughout the Jungs, and immediately recona
wveyed to the hearty be ore it is permitted 1o begin a new circulation: 1 may
before it is capasLE of performing a mew circulation : for had there been nﬁ
real neceflity, we may hnl:ll.jr affert, this operation of its pafing rﬁrwgﬁ I'.it-’

- Jungs would never have-taken place. .In the ftudy of nature, throughout aﬂ .
her works, however a:w:.y;fex the machine, the fimplicity of the moving caufe
claims the firft attention of a fpeculative mind ; this obfervation is b-:auhfu]ly
illuftrated on the prefent occafion ; and I believe it will be admitted by every
one, hat the blood, after having performed ene round th.ruu;hum the ammni
geconomy, undergoes fome new and important change, in l'ﬁ l'mgﬁi‘ i‘ﬁrﬂug&l‘h
Jungs, uﬂ'enually requilite to fupporta fecond civeulation.~Dr. SMITH

SET,
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SECT. VIL
ON ANIMAL HEAT.

It was t’EﬁWn in the laft fection, that when the heart
did not recci'irel blood impregnated with oXYGEN AIR it
ceafed to beat ; befides the circulation of the blood we are
indebted for our VITAL HEAT ALSO TO THE OXYGEN
AIR CONTAINED WITHIN THE BLOOD.

The ingenious Dr. CRAWFoRrD appears to have been
the firft who attempted to afcertain by direct experi~

~mentsthecaufeof ANIMAL HEAT. In anelaborate work
he maintains, that the blood, which is returned to the
lungs, is highly charged with phlogi/fon,—that the air
having a greater affinity for phlogifion, than the blood,
attralts to itfelf ¢bat principle, and having in confequence
a lefs capacity for heat than before, it parts with a por-
tion of its heat,—and as the capacity * of the blood for
heat

* The meaning of this word may be eafily underftood, if we contemplate
the caPac1TY of a jpunge for containing water, and that of any other body ;
it muft appear that bulk for bulk, its capaciTy with regard to that fluid, is
greater than the cApAciTY of any other known fubftance, Or, to give an=
other illuftration, hef water will diflolve a greater quantity of Jalt than cold,
and Aot air will fufpend a greater quantity of moiffure than cold air. Hence

auken thefe are changed info each ciher, thatis, the fof wwater containing falts
is
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heat is at the fame time increafed by the feparation of
the phlogiflon, the beat, detached from the air, is fixed
in a quiefcent or latent ftate in the blood :—and that the
bk:od in the courfe of the circulation abforbing phlogi/fion,
and thereby having its capacity for beat diminifhed, part
of it (in proportion to the quantity of phlsgi/?on abforbed)
breaks out in the form of fenfible or maoving heat, and

hence the caufe of ANIMAL HEAT.

s converted into cold avater, and the Jof air of the day intg the cold air of the
cvening: in the firft inftance, the fuperabundant falt before held in folution
will be ﬂtpﬁﬁmd at the bottom ; and in the fecond, the moifture, or the dew
ef evening, will defcend on the ground.  In the fame manner the caraciTY
for fizat being found greater in arferial than wenous blwd; hence when the ar-
terial becomes venous blood (juft as the kot air converted into cold air depofited
Ws moiffure, and ot wwater converted into co/d depofited its falt), fo muft arterial
blood converted into wensns depefit its fuperabundant feat.

Dr. CRawFoRD’s apinion therefore, to ftate it in a few words, is, that, in
refpiration, the blood is difcharging PHLOGISTON and abforbing HEAT ; and
that, in the conrfe of the circulation, it is continually mmbibing PHLOGISTON
and emitting HEAT. Perhaps this excellent phyfician is a convert to the wzw
sYsTEM, and may hereafter, like the illuftrious Kirwan, formerly a
fupporter of the doftrine of phlogifton, write a work to refute his ewwn book,

It was certainly a great pleafureto LAvo1s1ER to receive a letter from Dr.
Brack, the celebrated Profeffor of Chemiftry at Edinburgh, in which he fays,
¢ For thirty years 1 taught the doftrine of pliogifion. Ten vears of which
time I combated yswr difcoveries. That barrier againit every improvement,
PREJUDICE, required fen auiale years, a fecond fiege of Troy, before it could
be fubdued. I now fee, clear as the noun-day, the fruth of the NEw s¥YSTEM.
1 have began to teach it, and the young frudents, having o PREjUDICE
" to avercome, are every onc of them delighted with its fimplicity and truth.

Your mew ferms are already familiar among them, &c.”

It
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It required a ftrong philofophic convi&ion in Dw,
TuorNTON to depart from a propofition at that time
{o generally received. But having made many ac-
curate experiments, when enquiring into that fub-
ject, he was confident, that the oxyGEN AIR which
WAS ABSORBED BY THE BLooD (as is proved here in
Sect. VI. from the experiments of Dr. Goobwin), was
the true fource of ANimMAL HEAT. Struck with the
important difcovery, he propofed it as the {ubjet of his
thefis at CamBrIDGE. The profeflor of phyfic at firft
refufed it, as being an opinion perfe&tly novel - He,
however, at length very politely confented to his difputa-
tion on that queftion, and, as Dr. THor¥ToN informs
Dr. BEppokgs, he maintained at CAMBRIDGE, previ-
ous to his receiving his degree in phyfic in that univerfity,
in oppofition to the opinion of Dr. CR AWFoORD, that the
wenal blood in the lungs abforbs from the air not firs,
but oxygen, in combination with the matter of beat (0xy-
GEN AIR), and that in the circuit of the blood through
the body, the oxygen, meeting with fome fuperior at-
traction, is divorced from its caloric *, which becoming
difengaged (ju/? as an acid difcovers its fenfible properties,
its alkaline bafis being withdrawn from it), fo did it al-

# The matter of heat.
fume
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fume its well known e&five charaéer, and as uncombined

fire ever tends to form an equilibrium, or equal tempe-
-sature with the fubftances around, by pervading the
body, it became the fource of viTAL or ANIMAL
HEAT.

Animal beat, therefore, to ufe the language of Dr.
PearT *, in the opinion of Dr. THorNTON, appears
to be a gentle combuftion ;—and an animal in many re=
fpedls may be compared to a burning lamp ; the HEAT
produced in both cafes arifing from the fame caufe.

If An AxiMAL be placed ‘in an exbaufled receiver of
an air-pump it quickly expires; in fimilar circumitances
A BURNING LAMP goesout. If AN ANIMAL be not
fupplied with fi¢/b air it dies, and its heat is extinguifh-
ed; fo it is with THE ramp. The air breathed by
ANIMALS is diminifbed in quantity; fo it is by the burn-
ing of THE LAMP. A certain quantity of air {upports
AN ANIMAL for a certain time, but no longer; foiit
will keep up THE FLAME OF THE LAMP, for a certain
time only. The air in which a Lamp has burnt out
defiroys ANIMAL life; fo the air that THE ANIMAL hath

breathed, puts out THE LaMp. Fixed, azotic, and in-

* It is hoped Dr. PEART will not be offended to fec his language changed
from the o/d to the new chemiftry.

6 _ flammable
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flammable airs, doffroy ANIMALs; fo likewife do they
extinguifh THE LAMP. A LIVING ANIMAL and a
BURNING LAMP, therefore, exa&i}r agree in requiring
the fame kind of air to fupport them, and in producing
the fame effecls upon the air, to which they are ex-
poled.

But they do not refemble each other only in producing
HEAT, and requiring the fame kind of AIR: for if AN
ANIMAL hath not frefd fupplics of FooD, as well as A1r,
after a certain time it dies, and becomes cold ; sjuft in the
{ame manner as THE LAMP djes out, if not duly fuppiied
with o1L,

Since then, that part of the air deftroyed by RE-
SPIRATION is the fame as that deftroyed by comBUS-
Tion: and fince the witimate effeé? is the fame in both
operations, that is, THE PRODUCTION OF HEAT, is it
not reafonable to think, that the Foop affords to the
ANIMAL principles alike attvallive of OXYGEN, and dif-
engaging beat, as the o1L affords to THE Lamp? For
{ince the ¢ffecls are the fame, the caufe muft be fo too.
Oi1r, therefgre, affords the principle attradtive of oxygen
to THE LAMP : and, confequently, THE FooD of ani-
mals fupporis the gencration of heat, by fupplying to the

: N animal
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animal body thofe principles which are attraflive of oxy-
GEN, the bafe of vital air.

The chemica! analyfis of fuch fubftances as are to fup-
port animal life confirms this opinion; for no {ubftance
affords proper nourifhment, which contain not prin-
ciples that readily combine with oxyGEwn; and the
inftantaneous fupport, and refrefhment, perceived by
thofe, who are much exhaufted, upon taking into the
ftomach certain inflammable fubftances, as diluted fpi-
rits®, &c. depend, in Dr. THoRNTON’S Opinion, on
the fame principle.  Very different matters, therefore,
will fupport ANIMAL LIFE, if they contain principles,
feparable by the animal procefs, that have an affinity
with oxygen,

# A pleafing glow is firft perceived in the flomach; which extends itfelf
afterwards aver the whole body. ,

Ather T conceive alfo aéts in this way, rather than from the expanfive pro-
perty of this volatile fluid in the ftomach 1f you take a phial and fll it with
OXYGEN AIR, and pour into it a few drops of =ther, and then apply to the
entrance of the phial any ignited body, a violent explofion takes place, nearly
a5 loud as a gun, the bottle is thrown down, but not broke, and you may
collect from the phial rather more than a tea fpoonful of cl=ar wATER. Here
the Aydropen of the @ther unites impetuoufly with the sxyges of the pure air,
and waTER is formed, and caloric difengaged. You have here; en petit, &
flath of lightning, thundery and the thunder-fhower.

ANIMAL

s
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ANIMAL HEAT, THEREFORE, PROCEEDS FROM THE
CHEMICAL UNION OF CERTAIN PARTS OF OUR FoOoD
AND OXYGEN, MODIFIED, AND COMBINED,*BY THE

PROPER EXERCISE OF THE NATURAL ANIMAL FUNC-

TIONS ¥,

# The faliva and a juice fecreted in the ftomach, called in us the gaffri;
_feeice, has a folvent power on certain fiubflances. Our aliment is therefore broken
down in the ftomach into its conftituent principles, and thefe comminuted
parts then enter and pafs along the capillaries of the inteftines, which are in-
capable of admitting any fubftance, unlefs in an highly attenuated or aerial
form. Vide the Seétion, on Mufcular Motion,

N 2 ST,
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B EC T, MEE

ON THE BALANCE BETWIXT DIGESTION AND THE

OXYGENATION OF THE BLOOD,

I nane had, fays the celebrated Spanifh traveller,
the Rev. Mr. TowNsEnD, frequent opportunities of
remarking a beautiful balance betwixt RESPIRATION
and DIGESTION.

During a putrid fever, which attacked me laft fum-
mer, it was too evident to efcape the obfervation even of
my nurfes. When the fomach was Dppllﬁﬁ'ed, refpira-
tion laboured ; and when the lungs were plentifully fup-
plied with wital air, the breathing became eafy, and
the fuperabundant quantity of food was no longer a
burthen, ‘

I am happy to find my ideas on this {ubject confirmed
not only by Dr. TuornToON, to whom I firft practically
noticed it, but alfo by the correfpondence between two
of the moft ingenious medical prattitioners and chemifts

of the age, Dr. WiTaeRrING and Dr. BEDDOES. The
former

3 _.-|-- -
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former writing to the latter fays, the experiments you
wifh for on the fubjeé have been in part made. The
late Mr. SpALDING, who did fo much in improving and
ufing the diving-bell, was a man of nice obfervation,
and had he not fallen a facrifice to the negligence of
drunken attendants, would have thrown much additional
light upon more than one branch of {cience. He par-
ticularly informed me, that when he had eaten animal
jfood, or drank fermented liquors, he confumed the air in
the bell much fa/ffer than when he lived upon wegerable
food and drank only water. Many repeated trials had {o
convinced him of this, that he conftantly abftained from
the former diet whilft engaged in diving,

In my putrid fever, whenever the air of my bed-
chamber was artificially oxygenated, as my phyfician Dr.
THorNTON often witnefled, MY RESPIRATION wWAS
PLEASANT, MY OPPRESSION AT MY CHEST RE-~
LIEVED, AND I WAS ENABLED TO BREATHE FREE-
LY THROUGH THE NOSTRILS WITHOUT THE AS-
SISTANCE OF MY MOUTH, WHICH I COULD NOT
DO BEFORE THE ROOM WAS OXYGENATED. At the
fame time I am convinced THAT MY APPETITE was
GREATLY INCREASED, MY OCCASIONAL SLEEPS

3 RENDERED
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RENDERED SOUND AND UNDISTURBED, AND MY
DIGESTION CONSIDERABLY QUICKENED,

We now fec the reafon why men who are oppreffed
with food part; and why ina clofe room, where they
are confined within the curtains of a bed, where the air
is vitiated by paffing frequently through their lungs,
they open their mouths wide to breathe, and therefore
why they /fuore.

I have often had occafion to converfe with miners in
Cornwall, who had been almoft deprived of life by
breathing a mephitic air, and have been informed by
them, that on reviving they have conftantly been {eized
with #aufea, and that commonly the ftomach has re-
jected its contents quite crude *,

‘Whenever the imperfect tribe of animals; or fuch as
fleep out the winter, are expofed to a cold fo great as,
in a great meafure, to rob them of their inbred beat,
their powers of motion are proportionably diminifhed,
and as they cannot have, at that feafon, a very copious
gﬂﬂﬂil'ﬂti.ﬂn of caloric, but only enough to keep up the

fpark of life (their animal oil, which is compofed of

* From the Rev, Mr, TowxseExD's Guide to Health, Oblervation V.
en Fital dir, -

principles
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principles attrative of oxygen) being fufficient for that
purpofe, they lofe alfo the power of digeffion*.

At Bellifle, in the beginning of the winter 1761, I
conveyed, fays Jous HunNTER, worms, and pieces of

. meat, down the throats of lizards when they were going
into winteraqunrtﬁrs, keeping them afterwards in a cool
place. On opening them at different periods, [ always
found the fubftances which I had introduced entire, and
without any the leaf? alteration.

A hedge-hog, while the heat of the body was at 30
degrees, had neither defire for food, nor power of di-
gefling it; but when by artificial means it was increafed
to g3 degrees, the animal {eized a toad which happened
to be in the room; and upon being offered fome bread
and milk, it immediately eat it. The heat roufed
up the actions of the animal ceconomy ; the brf:ati'ing
became quickened; and the blood, having imbibed a
greater quantity of oxygen air, containing latent fire, to

be extricated by the principles feparated by the ftomach :

# Obfervations on Digeftion, by John Hunter.

This accurate experimental philofopher has the mufoulir ANTMAL HEAT,
the digeflive, and the procreative, to mark the three intenfities; or rather
the three effeéts produced by different degrees of exygemation in the animated
world,

hence
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hence the immediate ¢all on the digeftive powers of that
organ ¥,

SECT,

® The anatomical lecturer at Pifa, in the year 1557, happening to hold
a lightsed candle near the fubjedt he was diffefting, on a fudden the vapours
that iffued from the ffomach and inteftines were fet on fire. In the fame year
Dr. Ruiscu was difleéting a woman, and had no fooner opened the ftomach,
than their iffued out a yellow greenifh flame, fuppofed to have arifen from
the vapours, which were kindled by a Rudent’s holding a lighted candle near
him. Dr. Vurpare, the anatomical profeffor at Bologna, affirms that any
one may fee, iffuing from the ftomach of an animal, a vapour that durns lile
Jpirits of wwine, if the upper and lower orifices are boynd faft with a tight
thread. The ftomach thus tied, muft be cut immediately under the upper
Yigature, the contents of the ftomach being firft preffed with both hands, fo as
to pals to one fide. A candle being held about half an inch from the aper-
ture, a flame will be obferved immediately to iffue from the ftomach. Bar-
THoL1NE relates the cafe of a perfon, who having drank much brandy for a
wager, died, after an eruption of a flame of fire had firft iffued from his
mouth, The inflammable woman of Covenfry, as defcribed by Mr, Wic-
MER, appears alfo to have reduced herfelf by dram-drinking to fuch a ftate as
to b;-,.c::pahlc of being fet on fire, and bun like any very combuitible matter 3
J° eager, fays the learned Dr. Beppogs, avere the principles of wwhich fhe was
corpofed to combine awvith exygpen, In like manner the countels Cornelia
Bandi, near Cefena in Romagna, in 17371, in the fixty-fecond year of her
age, was found in the middle of her bed-chamber reduced to athes. Thele
afhes were light, and ]g&' in the hand a greafly and ftinking moiflure. The
floor was fmeared witha grofs unpleafant moifture, and the walls and furni-
ture were covered with a moift {oot.

An inftance of the fame kind occurred at Chrift-Church in Hamplhire,
June 26, 1613. One John HiTcueLL, a carpeater of that parith, having
ended his day’s work, came home and went to bed. His wife found hiony
dead before morning at her fide. He feit Yo extremely hot, that it was im-
?ﬂﬁ_i,bk to touch him, He lay burning for tiyce days; nor was there any ap-

-
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S ECT, X,

In Section VII. it was proved, that wital heat arofe
from the decompofition of oxygen air in the blood. In this
it will appear, How LIFE DEPENDS ON A CERTAIN DE-

GREE OF HEAT IN THE BODY,

In the chick contained within an egg there are no
powers capable of generating heat. Therefore until the
chick receives heat from the mother it remains in a tor-
pid and inactive ftate. The principles of life are then
called into adtion. A gradual extenfion of the parts
commence. During the time of incubation, the living
principle every day increafes in quantity and power with
the perfetion of the animal, and the capacity of its or-
gans for performing its functions, and generating beat,
which Iaft does ot happen till the time of its exclufion
from the fhell: after which, the chick does not de-
pearance of flame outwardly, but only a fmoke or mift afcending from his car-
cale till it was confumed.

Grack PETT, afitherman’s wife," of the parith of St. Clement’s, Ipi-
wich, about fixty, was alfo confumed by an internal fire. She appeared like
a heap of charcoal, covered with white athes; the legs, arms, and thighs, were

very much confumed. However it is remarkable that the deal floor on which

fhe was extended had no appearance of being in the leaft finged. =
Thele remarkable inftances of the quick combufiion r.:arrjnd on in the body,

if I may be allowed to continue the expreffion, is adduceéd only as exceptions ro

Dr. Tuors Ton’s general rule, that within the body there is always carried on

a gentle combujftion, produétive of the viTAL FLAME,

O pend



04

pend entirely on the mother for the produétion of
that heat, which muft always accompany and fup-
port the funclions of life, When, by refpiration,
the firft aftion after birth, oxygen air is ablorbed
by the blood, the motion of the heart, the circulation,
and other operations, are carried on with greater vigour
than formerly, and the food being feparated into prin-
ciples attraltive of oxygen, the chick is capable, in a
great meafure, of generating a degree of heat equal to
that of the parent. At firft the mother, by a wonder-
ful inftin&, as if confcious of the tender ftate of her
children, and of the impoffibility of their being kept
fufhiciently warm by their own powers, gathers them
under her wings to cherifh that vital warmth, which
fhe appears to judge them capable of creating, and with-
out which they would neceffarily perith. In the fame
way, if, during incubation, the hen leaves her neft fo
long as to cool the eggs a few degrees, from that period
the powers of life are proportionably diminifhed, and a
ftop is put to the growth of the chick ; both of which,
if the eggs have not been cooled too far, are re-
coverable on the return of the hen, or of that genial
heat they receive from her body. The mother is fo fo-
licitous to preferve this beat, that fhe feldom leaves her
neft above five or {ix minutes in the day, to take a flen-

8 der
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der repait; and when {he difcovers the motion of the
chickens in the eggs, fhe then fits fo clofe, that even
the fight of food, though ever fo niuch preffed by hun-
ger, can fcarcely prevail with her to ftir from the eggs
for three or four days, or until they are completely
hatched. But if fhe abandons her neft altogether, or is
killed by accident, then, as the eggs cool, the powers
of life gradually decline, till they are at laft totally abos
lithed by the death of the chickens *.

* From Dr. GARDINER on the Animgal (Economy.

Though the funétizns of life are fufpended for want of a due quantity of
animal heat, yet in fome creatures, .under thele circumftances, the wital pri-
eiple fill remains entire.  Thus flies, when the cold comes in, appear as if
deprived of fenfe, and in proportion to the degree of cold, the moving mie-
ehanifrm is retarded.  Butif the weather be intenfely cold, they then fleep the
fleep of death. Hence the reafon why we fee toads burrowing, frogs living
under large ftones, fnails fecking thelter in the hollows of trees, and fifhes
having recourfe to deep waters ; the heat of all thefe places being generally
above the freezing point, even in our frofts, which are however fometimes {o
fevere, as to kill many whofe habitations are not well chofen. - Neverthelefs
thefe torpid animals ftill maintain a temperature of heat Jfamewhat higher
than the furrounding medium. In the awinfer, the atmofphere at forty-four
degrees, the hear of the torpid hedge-hog at the diaphragm was found, by Mr.
JenneR, tobe forty-eight degrees and a half. When the atmofphere was at
26 degrees, the heat of a torpid hedge-hog was reduced fo low as 30, In
Jummer, the atmofphere at 78 degrees, the heat of the hedge-hog at the dia-
phragm was found to be 97. The atmofphere being at 3o, that ingenious
phyfician, and moft accurate experimental philofopher, Dr. HeictTon, the
Ledturer on Phyfiology at Gux's and St. Tromas®s holpitals, found the ani-
mal heat of a torpid bat at 53; and when the atmofphere was at 6o, he found
it fo high as 63 degrees; that is, during life- the vital heat was always found
to exceed the furrounding medium, Vide Jous Hus T en's Obfervations on

the Animal Ecanomy.
O 2 ik CT
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Inv the laft Section the conneliion betwixt life and hbeat
was thewn; we fhall flightly confider here THE ME-
THOD NATURE TAKES TO INCREASE, OR RID
HERSELF, OF THIS SUBTLE AND PENETRATING
FLUID. |

As the heat of the living body always confiderably
exceeds that of the furrounding atmofphere, it is obvi-
ous, fo far from any heat béing derived from it, on
the contrary, the body muft communicate heat to the.
external air; and if we confider the great difference
i'ubﬁftiﬁg between the temperature of the human body,
and that of the atmofphere in our climate, it is clear
that a very large portion of heat muft be always efcaping
from the body, and of courfe there muft be conffant ge-
neration of animal heat carried on in the body to balance
this confumption.

Every one who has paid attention to the temperature
of the atmofphere by means of the thermometer, muft
have obferved how frequently our feelings, refpeting
heat and cold, difagree with the indications of them, as
expreffled by that inftrument ; fince it often happens,

that
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that when experiencing a very confiderable degree of
cold, we are furprifed to find the mercury at a mo-
derate temperature ; and this may be obferved ufually to
happen in windy weather, or when the air is particularly
loaded with wet particles. This can be accounted for on
no other principle than that of the conflant production of
heat within the animal, and of its tendency to pafs off by
the furface: for the thermometer very {oon acquiring
the temperature of the air, becomes at once ftationary,
varying only with the real changes which take place in
the atmoflphere; whereas the conftant fucceflion of
heat, which there is in the living animal, prevents its
acquiring the temperature of the air, and it cannot,
therefore, like the mercury, defcend to its temperature,
and then become ftationary; and as the fenfe of cold felt
by us, muft confequently be owing to the conftant
elcape of heat which is thus promoted, the degree of
cold felt muft obvioufly be in proportion to the celerity
with which the air is enabled to carry oft' the warm at-
mofphere around us.

The effeés produced by fanmng, when perfons are
very hot, may be underftood from the principles of the
foregoing do€lrine : when the furface is loaded with heat,
and the air which is in immediate contaét with it, has

already
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already taken up fo much, that it is either unable to
carry oft any more, or performs this office fo flowly, as
to be unequal to the removal of the quantity which is
conftantly arriving at the furface, the driving away fuch
air by the fan, and permitting other colder air to ap-
proach, which not being fo loaded, is able to carry off
the heat more quickly, the fkin muft in confequence
feel cooled. _

Moift air is, likewife, a better conductor of heat than
when dry, becaufe water, though of the fame tempera-
ture with air, is well known to carry it off more quickly
than air will do. &

If, therefore, thefe two caufes unite, as is the cafe in
moift and windy weather, we may eafily underftand why
the heat from animals fhould be carried oft' more qu"rclc-
ly, and the animals fhould experience a greater fenfe of
cold, than when the air is /:/ and dry, though the
thermometer fhould, in both cafes, ftand at the fame

puint,

I. OF THE RETENTION OF HEAT.

It may be remarked, that all animals, when the heat
is pafling off them in an inconvenient degree, crideavour

to
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to cHECK IT by leffening the furface of their bodies,
which is expoled to the furrounding medium ; thus we
fee why dogs, cats, &c. when lying on the ground,
and not in a warm fituation, draw their limbs clofe to
them, and endeavour . to acquire fuch a pofture of the
whole bedy, as fhall bring all the parts as much into
contact as poflible; and when in a contrary fituation, as
expofed to the warm rays of the fun, or near the fire,
they ftretch out their limbs, and extend their whole fur-
face as much as poffible: and we all know, that we
ourfelves, when naked, or when entering a cold bed,
do exalltly the fame thing; and in bed we continue fuch
a poitute until {uch a quantity of heat has been accu-
mulated, and confined by the bed-clothes, as to remove
all fenfation of cold, when, like the before-mentioned
animals, we ftretch forth our limbs, and acquire our
accuftomed pofture.

The univerfal cuftom of the inhabitants of all coun-
tries in which the temperature of the atmofphere is be-
low the ftandard of the heat of the human bedy, making
ufe of apparel, and this being thicker or thinner in pro-
portion to the refpective differences of feafons or climates,

is founded on the fame principle, ¢ #o prevent Such an

efcape
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¢fcape of heat from the body as would be unpleafant or in-

Jurions.”

The fame thing may be obferved of the natural cloth-
ing of different animals ; in.warm climates their coats are
fhort, fmooth, and lie clofe to the fkin; but in the
northern regions their covering confifts of a rarer {ub-
ftance, as fur, wool, &c. In birds this circumftance is
peculiarly firiking ; as they pafs freely through the air,
and are often expofed in the higher regions to a very
cold medium, their natural heat would pafs off much
too quickly, if they were not covered with a fubftance
which conducts heat very flowly, which feathers are
well known to do: and in thofe birds which fliwe in
water, which withdraws heat much quicker than air,
their covering is much more rare and compaé than
common feathers ; the down upon the breaflt and under
the bellies of thofe birds, which in cold climates live
principally in the water, being perhaps the {loweft con-
ductors of heat in nature; modern luxury having, on
this principle, fet a great value on the down of the
eider duck, and its ufe in retaining heat, to which it is
applied, being well known in fits of the gout; to which
cafes, on account of its extraordinary lightnefs, it is

particularly
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particularly well adapted, as the parts affected are ufu-
ally fo exquifitely tender, as to fuffer pain from the
contact of whatever has weight, or occafions preffure.’
The flow conduting powers of this down being evi-
dently owing to its rare texture, it is obvious, that to
retain this quality it fhould remain perfectly dry, as the
plumage, when wet*, will very foon collapfe together,
and form a body capable of carrying heat off, perhaps,
too quickly. To guard againft this circumf{tance, na-
ture has kindly furnifhed thefe aquatic birds with a pecu~
liar kind of o1, and has given them the power of oc-

cafionally opening the receptacle where it is depofited,

% Mr. Hux TER, having put a dormonfe in a freezing mixture, could not
frecze the whole animal, but only the feet, the hair being fo bad a conduétor
of heat, that the caloric withdrawn from the animal was not more than its
powers were capable of generating. Taught by the failure of this experiment,
I took care, fays this great phyfologift, that the hair thould net a fecond time
be an obftruétion to our fuccels. Having, therefore, firt made the animal
awet all over, that its heat might be more expeditioufly carried off, it was
put into a leaden veflel, and the whole placed in the cold mixture as before.
The animal foon gave figns of feeling the cold, by coiling itfelf into a round
form, and repeatedly attempting to make its efcape ; and the breath and water
evaporating from its body being foon frozen, appeared like a hoar-froit on the
fides of the vefel, and on its whifkers ; but as long as the vigour of life lafted,
it feemed to defy the cold. However, from the hair being wet, and thereby
rendered a good conductor, there wasa much greater confumption of heat
than in the firft experiment ; which haftened on a diminution of the power of
producing it. The animal foon became ftiff; and upon being thawed, was
found quite dead.

P and
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and of fpreading a fufficient quantity of it over their out-
ermoft feathers, by which the contact of water is effec-
tually prevented.

It may likewife be obferved, that even in the fame ani-
mals a difference, refpecting the heat-conduéting powers
of their covering, takes place under different expofures ;
that in_fummer it is lefs calculated to retain their heat than
in winter, and when protected by the external cold, by
living wwithin doors, than when expofed to it when living
in the open air. The horfe may be confidered as a very
familiar inftance of the truth of this remark, for every

one knows how long and rough the coats of thofe are

which winter in the fraw-yard, and how fhort and

fmooth are the coats of thofe which are kept in warm
Slables ; and that it is a common praétice with fuch as
have the care of horfes, to cover them with woollen

cloths, to render their coats fine and {mooth.

2. OF THE ESCAPE OF ANIMAL HEAT.

WHEN the air is of that particular temperature

which, with the affiftance of other operations in the
ceconomy, is juft fufficient to carry off fuch a quantity

of the heat generated in the body, that the remainder
i {hall
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fhall exaltly fupport the animal body, we fay fuch an
air is mild, or it is temperate ; becaufe we are not fen-
fible of any troublefome degree of heat or of cold. This
precife temperature varies in different people, a-.;:mrd'mg
to the climate, age, and conftitution of the individual ;
but at whatever point of the thermometer this tempera-
ture may be, if it rifes or falls a few degrees only, we
then complain of heat or of cold, and employ various
ways of obviating their effeéts. When we are fur-
rounded with a warm air, a _freer per/piration fucceeds;
and if a further accumulation of heat takes place in the
body, a fweat is brought on proportioned to the ftimu-
lus, from the excefs of heat. Nature is now employed
iN COUNTERACTING the effelis of an accumulation of heat
by the refrigerating procefs of fweating, and the confe-
quent expenditure of heat in the formation of vapour.
How foon will the mercury and the thermometer cool
by the ball being wet with ®ther, or valatile alkali: the
degree of cold that may be produced in this way, has
been fufficiently fhewn by the celebrated Dr. CuLLEN.
Witnefs the ice found in the morning on linen hung
out to dry during the night, when the temperature of
the air is even much above the freezing point: the prac-
tice in cooling wine in warm countries, by hanging up

P2 their
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their bottles in wet cloths to the fun *, to expedite the,
evaporation ; the cooling of the wine going on in pro-
portion to the quicknefs with which its heat is abftracted
by the vapour. I fhould not have infifted fo much on

the effects of evaporation, fays Dr. Garpinver, Prefi-
dent of the Royal College of Phyficians at Edinburgh,

Ihad I not confidered it as a material circumftance in ex-

amining the effets of hot air on the human body, which

{fooner or later, according to the degree of heat it pof-
fefles, produces, in the manner above mentioned, a
fweat, and confequently evaporation from every part Df
the body. Not that the whole of the matter perfpired
is turned into vapour; it is only fuch a portion of it as
can readily abforb the neceffary quantity of heat from
the body and external air, which will be in praportion
to the degree of heat they poflefs; the reft running in
drops off the body, or it is abforbed by the cloths, and
is afterwards evaporated from them.

* The Arabians have this remarkable method of cocling their wines,
which exhibits, in the moft forcible manner, the truth of they above account.

They dig a hole, and having filled it with ftraw, they place the bottle of wine

they mean -to cool into the midt of it, having previoufly furrounded it with
awet ftraw or clay. They then fet fire to the ftraw, and the bottle of wineis
brought out (from the evaporation of the wet clay or ftraw furrounding it)
guite cool,

We will not fatigue our reader with noticing the manufadturers of ice in
certain diftriéts of India, where the thermometer was never known to fink fo
low as the freezing peint.  Vide Philof, Tranf. Vol. LXV. p.252. Th
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The matter of heat, or caloric, finds, moreover,
other outlets to efcape by, befides the furface of the
body ; as a confiderable quantity muft, evidently, pals
off from the /ungs in breathing. Indeed the quantity
which is carried off by the air and returned by the lungs,
- is found, by experience, to be much greater than one
would at firft imagine, ¢ for we know that the heat con-
tained in one breath of air, will, if properly managed,
raife Fahrenheit’s thermometer ten degrees . And pro-
vident nature feems to take advantage of this circum-
ftance, when an extraordinary quantity of heat is fud-
denly excited in thofe animals, which are but little able
to carry off a fuperabundance : thus dsgs, which do not
fweat, and /beep, whofe cloathing is fo particularly un-
favourable to the carrying off an unufual quantity of
heat, always open their mouths very wide, that the
whole furface of the fauces may be expofed, and move
the tongue remarkably quick, to agitate the air in con-
tact with it +,

When heat is accumulated in the fyftem, either bj'
fever, by ftrong exercife, or by the fcorching heat of
the fun, nature conftantly cries aloud for acips, and a

* Vide Critical Review for January 1782, page 6.
+ Vide Rigby's jngenious Diflertation on Animal Heat,

YVor.l. cooling
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¢soling diet; and to thofe who have turned their mind to
chemiftry, the reafon for this ftrong defire is obvious.
They know that animal heat originates in the decompo-
fition of 0XYGEN AIR, after it is received into the blood
by the lungs ; and they obferve, that the quantity of
air which is decompofed or vitiated, bears dire@& pro-
portion (as before explained when mentioning the ex-
perience of the celebrated diver Mr. SPALDING) to the
quantity of combuftible matter, whether animal or ve-
getable, whether fugﬁr, vil, or fpirit, received into the
fitomach. They obferve, likewife, that acids taken
into the ftomach always check and reftrain ‘the generﬁu
'Ition of heat, and promote ﬁerfpimﬂnn*; or, in other
words, that when the {yftem is faturated with oxvGeN
only, lefs oxYGEN AIR is imbibed by the blood in the
lungs, and confequently lefs heat will be evolved in the
body. It is upon thefe principles that the reapers in the
fouth of Spain covet their guzpacko, compofed of bread,
oil, and vinegar: the two frft articles for nutriment,
and the latter to moderate their vital heat. On the fame
% The hydvogen uniting with the oxpgen of the acid forms water, of
which perfpiratien is chiefly compoled. In the cale of Mr. HoLwerLyr, who
furvived 'his imprifonment in Calcutta, he found the perfpiration from his

fhirt fleeves relieved him, when water did not, which leads one to fuppole,
that the exyren here is in a much lefs clofe bond of union than in water.

principles
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principles, obedient to the voice of nature, during the
fultry heats of fummer, we equally defire our lettuce,
oil, and vinegar, and we may remark, that in warm
climates, and in fummer in the more temperate regions of
the globe, the acefcent and watery fruits abound, but in
the autumn we have chiefly thofe which produce oil and

{ugar *,

* That acins only impart to the {yltem oxygen, and not exygen air,
and are therefore cooling, is the judicious oblervation of the celebrated Spanifh
traveller, the Rev. Mr. Townsenp. It is mentioned in the chemical part
of this work, in the note {, p. 25; and was fuggefted, alfo, fome years back,
as probable, by Dr. BEppoks, in his leftures on chemiftry at Cxford. A
queltion here then naturally occurs, Why, in thefe fultry climates, do fugar,
{pices, rum, &c. fo much abound? Anf. As exceflive heat drains the body,
a fpeedy reparation may fometimes be required, and as the ftomach cannot
quickly aét upon a lead, we may therefore have, perhaps for this reafon,
thefe highly antifeptic perfpirable and nutritious aliments. People who drink
at intervals much porter, and live in public houfes, in colder climates, are
commonly obferved to be very far.

SECT.
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SECT. XI ,

ON THE CAUSE OF MOTION
: IN THE

VITAL, OR INVOLUNTARY, ORGANS:

It was obferved before, that the HEART was the
center of motion, diftributing and receiving the blood
from every part of the body ; or, to ufe other language,
the arteries and weins refemble diftinét trees, whofe
branches inofculate at top, and whofe tranks are fixed in
the heart, as the common bafis. The nervous [yffem
may, in like manner, be compared to a tree, whofe root
is from the BRAIN, and whofe /ffem is confined within
the {pine *.

From fome experiments that have been made on

nerves, it appears, that they do not fhorten their dimen-

® The brain and fpinal marrow, improperly fo called, fend off fmall por~
tions of their fubftance, furrounded by a part of their membranes.  TThefe por-
tions are called NErVES, of which 10 pair iffue from the brain itfelf, and 30
pair fram the Jpimal marrow ; and thefe 8o nerves, divided and fubdivided into

an almoft infinite number of fmall cords, are diftributed to every point of the
bﬂd}"- Dr- A_D_ﬂ_!ﬂ.

{ions
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fions when excited by any ftimulus, nor retraét their
divided parts when cut afunder. They therefore ef-
fﬂntially differ from that part of the animal fabric,
which I muft beg leave to call the conTRACTILE
LIVING FIBRE. Thefe elaflic threads obey the impulfe
of different jﬁﬁmﬂ. They are productive of motion ia
animals, as well as in the fenfitive plant, and therefore
a& independent of nerves. They are difpofed, by the
infinite wifom of provident NATURE, in different di-
reCtions, fo that when excited into movement, they
may perform fome important action.

The contraction of the HEART and ARTERIES, for
the purpofe of circullat'mg the fluids, nourifhing  the
body, and diftributing the animal heat, is performed by
means of thefe contraflile living fibres. Thus an AR-
TERY refembles, in fome meafurt:., a tube of e/affic gum,
which when mechanically diftended returns to its ordi-
nary {hape, and as this elaflic and irritable power fur-

vives * the life of the animal, arteries were believed by

® This elaffic principle in the arteries a&ts fo powerfully after death, thag
thefe tubes are conftantly found void of blood. The fame elaffic principle in
the mufcles renders the dead body, which was before pliant, tenfe and rigid.
The barbarous cuftom of hardening the flefh of the cod, by erimping the fith
alive, is another clear exhibition of the great comtraility of the contrage

tile living fibre.
Q, the
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the ancients to be air-carriers, from which fuppofed
office they derive their prefent name.

The moving fibres of the HEART and ARTERIES are
excited into action by the guantity of the blood, and the
Slimulus of oxvGEN AIR¥, The contraétile fibres of
the sToMAcCH are excited into action by the guantity and
quality of the food, or, in defect of thefe, by its own
gafiric juice; and the INTESTINEs perform their pe-
riftaltic or vermiform motion, by the excitement of the

bile and their natural contents .

# This pofition was before proved in page 79, from the celebrated experi-
ment of Dr. Goopwiw, - Another frong proof fhat oxygen air imbibed by the
blood is an excitement to the heart and arterial fyfiem, may be feen among the
records of the experiments of the Philofophic Society at Dr. Hicoixss. A
YOUNG CENTLEMAN HAVING BREATHED PURE UNDILUTED OXY-
GEN AIR FOR SEVERAL MINUTES, HIS FULSE, WHICH BEFORE
THE EXPERIMENT WAS AT 064, S0ON ROSE TO 120 BEATS IN A

"MINUTE: :

The above-mentioned experiment was certainly attended with much rifk;
a5 OXYGEN AIR, like gold, to pals current always requires fome alloy.

What advantage may be derived to the fick by increafing or diminifhing
ar pleafure this nataral flimulus in the blood may be eafily conceived! See

_ Dr. TuornTON’s Communication to Dr. BEppozs.

+ The fenfibility of the contraétile fibres varies greatly. Thus th;"ﬁiﬁy
which is the natural purge or ftimulus to the fibres of the bowels, when
thrown back inte the vafcular fyftem, has very little effect vpon it. Thus
what paffes guietly through the ftomach is dlten a caufe of great irritation in
the inteftinal canal. Thus the gentle fiimulus of light is a very powerful ope-
rator in contrafting the dimenfions of the pupil of the eye: i.e. occafioning
the reaction of its fibres.
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- 'Thefe moving fibres ave alfo affe@ted by sther than their
natural ffimul, which ftimuli often appear to have a pe=«
culiar determination or action on a particular organ. |
Thus if ipecacuanba be injeted into a vein, it excites
the {tomach, equally as though it had been taken by the
mouth ; and the fame is the effet of jalap, or any other
purgative, it will be conftantly found to ruffle the in-
teftines®. Thus, if mercury be oxydated, that is, com-
bined with oxygen, the abforbents + will convey it into
the

% A plaifter of Arfenic applied to a feald head, has been known to kill
fuddenly ; I have feen convulfions and death from a quickfilver girdle applied
to cure the itch. A decoction of tobacco ufed in wathing the head, brought on
vomiting, delirium, and convulfions : a poultice of this plant applied to tne
region of the ftomach, produced vemiting, purging, and delirium : white lead
applied to cure a fourfy eruption, brought on fhortnefs of breath, vomiting,
and fainting. In all thefe inftances the mifchief was done by wninffruéted old
wonten, and equally ignorant and impudent quacks; for when fuch applica-
tions are made with learning and judgment, they are equally fafe and effeftual.
Thus a bitter poultice applied to the belly deftroys worms; flannels dipped in
hot brandy allay vomiting ; and upium applied externally mitigates pain; in
one cale, however, it produced, from the ignorance of the advifer, convulfions
and death. Thus feveral children have had their agues cured by a waiftcoat of
bark. At Guadaloupe, a phyfician, not long ago, by infufing certain reme-
dies into the veins, is fuid to have cured feveral perfons labouring under invere-
rate difeafes, and the expedient {eems to ‘merit the attention of practitioners,
efpecially as we are affured thatalarming {ymptoms from the bite of a viper were
removed by injeéting the diluted fpirit of hartfhorn into the blood.—Dr. Apa1r.

4 I think I have proved, fays the illuftrious Dr. HuwTER, that the
Iymphatic veffels are the abforbing veflels, all over the body ; that they are

Qe the
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* the blood, and a decompofition taking place, the metal
will be revived, and the METALLIC Basis (the learned
Dr. GixTanNER thinks it is folely the feparated oxygen)

the fame as the lafleals ; and that thefe altogether, with the thoracic dudt, con=
ftitute one great and general [yflem, difperfed through the whole body for ab-
forption ; that this [yfiem anly does ablorb; that it ferves to take up, and
convey, whatever is fo make; or fo be again mixed with the blood, from the in-
teftinal canal, from the fkin, and from all the internal cavities and furfaces
whatever. In our times, after fchools of anatomy have long flourifhed in all
the civilized natrons of Europe, and when, from the number of men who have
been employed in fuch refearches, it miglht have been imagined that difcove-
ries were exhaufted, Provipewce has allowed me a greater fhare of that fort
of honour, than at firft T could have expected. My difcovery of the aB-
SORBENT s¥sToM gains credit daily, both at home and abroad, to fuch 2
degree, that I believe we may now fay, that it is almoft univerfally adopted :
and, if we miftake not, in a proper fime, it will be allowed to be the greateft
difcovery, both in phyflelogy and in pathelog y, that anatomy has fuggefted,
fince the difcovery of the circulation of the blood.

Having ventured to throw out, continues Dr. HunTER, fo bold a pro-
pofition, that my reputation may not fuffer through want of a little refleétion
upon the fubjeéty T muft beg leave to explain my opinion. The difcovery of
a duét of a gland, an undefcribed mulcley, an artery, or a concealed vein, all
fuch difcoveries certainly are trifling, when compared with the intreduétion of
& neqw and general [yfom, which is interwoven with, and performs a peculiar
and important funétion in, every part of the body ; fo imporfant, indeed, that
it was neceffary, and accordingly has fince been aftually found out in brutes,
likewife in birds, and in fith.  Swch is the difcavery of the ABSORBERT s¥s-
TEM: and every perfon, ‘who is really an anatomift, t:; phyfiologift, will,
upon a little refleétion, admit what has been here advanced ; and, looking over
the whole progrefs of anatomy, he will allow, that fince the time of Ariftotle
to the prefent day, there have been only twe great difcoveries with regard to
the phyficlogy of our bodies; to wit, the CIRCULATION OF THE BLOOD,
and the ABsorRBeENT svsTeEM. Vide Dr. HuwTeR’s Second Leélure.

will
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will become a powerful ftimulus to the {ecreting organs,
the abforbents, and to the heart and arterial fyftem, but
more efpecially the falivary glands *.

The vital organs, the heart, the lungs, the ﬂumach,
and inteltines, which feel and realt on their own pecu-
liar ftimuli, have, however, their appropriate and diftint
NERVEs t; fo that our mechanical fyflem is not wholly
unconnected with the fentient ; and hence the digeftion,
the attion of the heart, the breathing, the vermiform

motion of the inteftines, are ¢ languid and deprefled,”

»

or fly into * angry and perturbed motions,” whenever

we are roufed by violent and inordinate paffions {.

* This fubject deferves a full inveftigation, or undoubtedly more attention
than has been hitherto given it.  Vide Vol. II1. p. 342.

4+ The phrenic nerve goes to the diaphragm, or great mufcle of refpiration,
the par wagum to the flomach and bowels, and the fympathetic nerve to the
heart. Thefe nerves are much fmaller and fewer than what go to the organs
of voluntary motion.

1 Ifa nerve be cut, leading to any of the vital organs, death enfues from
the defedtive energy of that organ. The conneétion is therefure intimate be-
tween the merves and the actions of the confrafile fibre ; but this is no argument
that thefe are one and the fame thing, as the latfer appears to be governed by the
fame laws as a&t the fibres of the fenfitipe plant, &e.  Vide Vol. IIL p. 365

Vor. L WEC T,
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ST L XL

ON THE CAUSE OF MOTION
1IN THE

VOLUNTARY ORGANS, OR MUSCLES,

Dogs there appear any principle in all nature, fays
our Englith hiftorian *, more myfterious than the union
of foul and body, by which the fpiritual part poffeffes
fuch an influence over the material, that it isable to
dire¢t the motion of any mufcle, or even fometimes a
part of a mufcle, Were we empowered by a fecret wifh
to difplace mountains, or control the planets in their
- orbit ; this extenfive authority would not feem more ex-
traordinary or mere unaccountable. An accident for-
tunate for philofophy has thrown, however, fome light
on this hitherto myfterious fubject.

Whillt Profeflor GarLvani, at Bologna, was dif-
felting a fmg,' in a room where fome of his friends were
amufing themfelves with an cle€trical machine, one of
them happened to draw a fpark from the conductor, as

the profeflor touched one of the nerves of the animal.

* Hueae.

In
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In an inftant the whole body of the frog was fhook by a
violent convulfion.

The profeflor was attonifhed at the phenomenon, and
believing it to be owing to his having wounded the
nerve ; to affure himfelf, whether this was really the
cafe, he pricked it with the point of his knife, without
any motion being produced: he now touched the nerve
with the inftrument as at firft, and defired a fpark to be
taken from the machine, on which the contractions
were renewed.

The experiment was repeated a third time; but the
animal remained motionlefs ; however, as the ivory
handle of the diffeéting knife was a bad conductor of
electricity, he changed it for a metallic one, and re-ex-
cited the movements, which he conftantly failed in
doing whilft ufing an electric {ubftance.

After having made a great number of experiments
with the eleftrical 'machine, he refolved next to make
trial of atmofpheric electricity. To this end he raifed a
conductor upon the roof of his houfe, from which he
brought an iron wire into his room, and to this attached
metal conduftors, connelted with the nerves of the
znimals deftined to be the fubjeft of his experiments,
2nd to their legs he tied wires, which reached the floor.

Confiderable
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Confiderable movements were obferved in the animals,
whenever it ligﬁtﬂncd. Thefe preceded the claps of
thunder, and always correfponded with their intenfity
and repetition; and even when it did not lighten, the
movements took place, whenever any thunder cloud
pafled over his houfe.

Having next laid bare the nerve leading to the wing
of a duck, the fciffars of the operator being under it,
whenever any of the company prefent applied a fhilling,
or a half crown, to the nerve fo difpofed, the nerve was
agitated by a violent movement, which occurred as
often as the fhilling or half-crown was employed, till
the nerve was exhaufted of its power, which happened
commonly in about 15 minutes.

It was afterwards found, that if an half crown be
placed in contact with the under part of the tongue, and
a plate of zinc be applied to the upper part, on bringing
the two metals into contact with each other, a pungent
difagreeable feel, which it is difficult to defcribe, is pro-
‘duced at the point of the tongue.

And if a plate of zinc be placed between the gums and
the upper lip, and a plate of gold be placed in the upper

part of the tongue, when the gold is brought into cen-
tact

SR -
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ta& with the zine, the perfon {ees immediately a flath
of lightning.

After performing this experiment repeatedly, I con-
ftantly felt, fays Dr. Moxro, the Profeflor of Medi-
cine at Edinburgh, a pain in my upper jaw, which
continued for more than an hour. And in one experi-
ment, after T had applied a blunt probe of zinc to the
partition which divides the nofe into two noftrils, and
repeatedly touched it with a crown piece of filver ap-
plied to the tongue, I thercby produced the appearance
of a flafh of lightning, and feveral drops of blood fell
from that noftril. Dr. FowLER, after making a {imilar
experiment on his ears, obferved a fimilar effect.

The experiment of producing fparks by firoking the
back of a cat in frofty weather, readily fhews that the
eleétric fluid naturally exifts in a very ative flate in
the bodies of fome animals. Poffibly, fays the cele-
brated Dr. PriesTLEY, the Lght which is faid to pro-
ceed from animals, as from ‘wild beafls, when they are
in purfuit of their prey in the night, may not only
arife, as it has hitherto been fuppofed to do, from the
mere frition of their hairs or briftles, but violent mu/=
cular exertion may alfo cﬂntri'tlmte toit. Ths ﬁg_ﬂ:: may,

L with
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with the electric flathes from their eyes, affift them oc-
cafionally to catch their prey; as glow-worms and other
infeéts are provided with a conftant eletric light for
that purpofe.

Mr. HarTMAN having neglected to fupply his paro-
quet with water to wafh himfelf, he obferved that its
feathers, in a ftate of drynefs, were endued with a
proper eleCtrical virtue, repelling one another, and re-
taining their eleCtricity even a long time after they were
plucked from the body of the bird, juft as they would
have done if they had received electricity from an ex-
cited glafs tube.

The following is a very remarkable inftance of the ex~
iftence of this fluid in the human frame, and of the eafe
with which it is put into ation. BripownE, in his
travels, mentions the ftory of a lady, who, on comb-
ing her hair in frofty weather in the dark, had fome-
times obferved fparks of fire to iffue from it; this made
him think of attempting to collect the electrical fire
from the hair, without the affiftance of any other elec-
trical apparatus. To this end he defired a young lady
to ftand on wax, and comb her fifter’s hair, who was

{itting
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fitting In a chait before her ; foon after fhe had begun
to comb, the young. lady on the wax darted out fparks
of fire againft every objet that approached her. Her
hair was ftrongly eletrical, and affe€ted an eleGrometer
at a confiderable diftance. He charged a metallic con-
duftor from it, and in the fpace of a few minutes col-
lected a fufficient quantity of eletric fire fo as to kindle
common fpirits, and, by means of a fmall jar, gave
many {mart fhocks to all the company prefent.

Monf. CavaLro alfo mentions, that he obtained, by
means of a fmall condenfing plate, very fenfible figns of
elericity from various parts of his own body, and from
the head of almoft every other perfon on whom he made
the experiment. -

The celebrated Joun WesLEY relates, that Mis,
Sufanna Sewall, wife to Major Sewall, in New Eng-
land, at a certain time of the year, never changed her
apparel without obferving a ftrange flathing of fparks.
In the company of feveral perfons, having taken off
fome of her wearing apparel, and fhaking it, {parks
flew forth, making a noife much like bay leaves thrown
into the fire. They defired Mrs. Sewall one day to
put on her fifter’s garment; and when {he put it off, in

the evening, it fparkled as her own ufed to do,
R 2 It
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It has often been obferved, that when we weat
worlted under-ftockings, and _ﬁlk over them, if we
chance to draw off the filk fiocking in the dark, the
bright electric fluid is often feen flathing from every part
ef the under-ftocking. -
- A variety of other curious falls ¢learly evince, that
the electric fire is effentially conneéted with the animal
body, and is continually exerting its influence in it.

The eleéric fluid, however, is far more confpicuous in
the body of the cymwoTus, which has the remarkable
property of generating dnd throwing out its eleclricity
much beyond the limits of its own fyftem. I have
often, fays Dr. GarpEN, when 1 have taken hold of
the gymuotus with one hand, and put the other into the
water over its i:-nd}r, without touching it, received a fmart

Shock; and I have obferved the fame effeét to follow,
when a number of perfons joined hands, the perfon at
one extremity of the circle taking hold of, or touching
the eletric fith, and the perfon at the other extremity
putting his hand into the water over the body of the fith,
The fhock was communicated through the whole circle
as {martly as if both the extreme plerl'c:;-n_s had touched
the fith. I am told, continues Dr. GARDEN, that
fome of thefe fith, in Surinam river, are upward of 12

S feet
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feet long, whofe ftroke or fhock proved inflant death to
any perfon who had the misfortune to touch it,

Monf. FErMINs, in his Natural Hiftory of Surinam,
publithed in 1765, alfo tells us, that making 14 per-
fons grafp each other by the hands, while he grafped
the hand of the lalt with one of his, and with the other
touched the cymwoTus with a ftick, the whole num-
ber felt the thock, and he could not prevail on any of
them to repeat the experiment ¥, .

Dr. PrR1ESTLEY relates, that the fenfation is ftrongeft
when the fith is in motion, and is tranf{mitted to a great
diftance, fo that if perfons in a fhip happen to dip their
fingers or feet in the fea, when the fith is fwimming at
the diftance of 15 feet from them, they are effected by
the fhock.

Mr. WALSE gives us the fuil:}wing beautiful expe-
riment, to prove that the gymnstus is very fenfible
whether the fubftances brought near him are proper or
not for receiving the electric fhock.

The ends of two wires were put into the water of the

# VanpeLoTT makes two [pecies of the eled@ric eel, the black and red-
dith ; though he acknowledges that, excepting the differcnce of colour and de-
gree of ftrength, they are not materially different,

vellel,
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veflel, which contained the animal ; thefe wires were of
fome length, f{tretched to their extent, and terminated
in two glaffes of water placed at a confiderable diftance
from each other. Whillt the apparatus remained in
this ftate, and the circulation was of courfe interrupted,
the animal did not prepare to exercife his power, but
the inftant a fpetator, or any conduting fubftance,
filled the interval, and rendered the circle complete, it
inftantly approached the wires, arranged itfelf, and gave
the thock.

The furprifing property of the TorPEDO, in giving
violent fhocks to the perfon who takes it in his hands,
or who treads upon it, was long an objet of wonder.
For fome time it was generally reckoned to be a fabulous
hiftory ; but at laft the matter of fact being afcertained
beyond a doubt, philofophers have endeavoured to find
out the caufe.

As an infulated perfon cannot receive a fhock from
either of thefe extraordinary fithes, the identity of this
fluid, and the electric fluid, is clearly afcertained,

Mr. HunTER has well obferved, fays Sir Jonw
PrINGLE, that the magnitude and number of the nerves
beftowed on the eleétric organs of the torpeds and gym-

notus, muit appear as extraordinary as their effelts; for

if
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if we except the important organs of our fenfes, there is
no part, even of the moft perfect animal, which, for its
fize, is more liberally fupplied with nerves than the
torpedo : mor yet do thefe nerves of the eleftric organs
feem neceffary for any /enfation that can belong to them:
and with refpect to adions, there is no part of any ani-
mal, however firong and conftant its attions may be,
which enjoys fo large a portion of them. If then it be
probable, that thefe nerves are unneceffary for the pur-
pole either of fenfation or aifion, may we not conclude,
that they are fubfervient to the management of the elec-
tric fluid.

Monf. REAUMUR has alfo refolved it into the aftion
of a vaft number of minute nerves, fitnated in a line un-
der the {kin, which by their accumulated force gives a
fudden and violent fhock. He obferves, alfo, that
when thefe animals have exhaufted their eletric powers,
they {ubmit quietly to every infult; but having by a
little reft and time recovered their former force, they
then haftily repay the offence *,

‘ - The

# May not animals have a power, is the conjefture of the celebrated Dr.
PriesTLeY, of extrafting from the blood the eledrical flvid; the Braw
then would be the great laboratory for that purpoefe ; and by means of the

NERVES,
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The ingenious Mon{. VArvrr obferves, alfo, that the
fize and number of the nerves, which are beftowed upon -
the elefirical organs of the torpedo and gymnotus are truly
extraordinary and aftonithing.

The nerves of the mufcles in animals are likewife very
!a'i'gc, and their minute ramifications fo great, that feveral
phyfiologifts have been led to believe that mufcular con-
traélile fibres are the fame thing as nervous fibrils.

The blood-veflels of the elecrical organs are very nu-
merous, follow the courfe of the nerves, and difiribute
the fmaller branches along with them.

The quantity of veflels expended upon the mufeles is
allo frrndiginus, and they likewife are found to accom-
pany the courfe and diftribution of the nerves.

There exifts in mufecles as well as in the elefrical or-
gans of the torpedo and gymnotus, cylinders, partitions,
and a great fubdivifion of parts.

Have we not therefore every reafon to believe that
our mujfcles are fo many elefirical organs, each muicle
hej;jg as it were a battery, and mufcular intumefcence

and contraction, in confequence of a fort of explofion

WERVES, that great principle, thus exalted, would be dire@ed into the sy~
eles, and force them to a&, in the fame manner as they are forced into action
when the elcftric fluid is thrown into them ab extra,

pmduccd
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produced by the animal or nervous ele&tricity *.' Ac-
éur&ing to this hypothelis our nervous and mufcular
fyltems may be confidered, fays Dr, BeppoEs, as a
beautiful machinery, and mufcular motion, at leaft
that of animals analogous to man, would be a chemical
operation combining hydregen and ezot with oXYGEN.
This hypothefis, though not perhaps capable at prefent
of the ftriteft proof, appears highly probable. It ac-

counts for the perpetual neceflity of imbibing oxvGEN
AIR, and enables us to trace the changes undergone by

this fubftance, from the moment it is received, till the

* I once happened, fays Dr. Pr1EsTLEY, to lay a chain near my clec-
tric batteries, o as to make it return ata fharp angle, in order to imprefs the
form of the letter & upon the table; and obferved, that on the difcharge, the
part of the chain that had been dowdled was difplaced, and pulled about two
inches toxwards the refl of the chain. At this I was furprifed, as I thought it lay
fo that it could not flide by its own weight. Upon this I repeated the experi-
ment with more accuracy. 1 firetched the whole chain n.lnng the table, lay=
ing it double all the way, and making it return by a very fharp angle. The
canfequence always was, that the chain was SHORTENED about fus aniches,
and fometimes more, as if a_fudden pull had been given it.

~ The contraction of a mufcular fibre may be compared, fays the illuftrious
Dr. Darwin, to the following electric experiment. Let twenty very fmall
Leyden phials, properly coated, be hung in a row by fine filk threads ata
frall diftance from cach other; let the internal charge of one phial be-pofitive,
and of the other negative, alternately ; if a communication be made from the
internal furface of the firft to the external furface of the laf in the row, they
will all of them inftantly apgroach each other, and thus smorTEN a line that
might connel? them together like a mufewlar fibre, Vide Zoosomia, p. 61.
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thus the mufkcles of a diflocated {thoulder bone are, from
lofing their antagonift power, in a conftant ftate of {pafm
or action *. <
They are alfo kept in a proper ftate of tenfisn by li-
gaments, by tendinous bands, by the natural weight of
depending parts; and laitly, by the fulnefs of the blood.
veflels which traverfe the mufcular fibres.
&
. The effeéis of the 'L-'n_*ﬁ'm’ar fyflem on mzyl‘m'ﬂr parts
have not as yet been properly fcrutinized. If we con-
I
fider the numerous veflels that every where fpread them-
felves on mufcular fibres, and, as they are more or lefs
replete with blood, muft give them a greater or lefs de-
gree of tenfion, it can fcarcely be doubted but that they
muft have fome effect this way: which obfervation will
appear more ftriking if we obferve the peculiar manner
of the diftribution of the trunks of blood veffels, which
are feen running parallel to the mufcular fibres, and all
their branches entering them at right angles. Hence, if
® This proves that in muftular’ fibres {fuch a contraftile power always
during life exifts. Thus a plant ffands ereét, and all its leaves are beautifully
difpoled around it. Ounly tranfplant this flower, how will ir droop; but as
Sfrefl life is poured into it, it then reaffumes its eret pofition.  This perpefual
adfion in the moving fibres arifes, therefore, from their wis vite, or living
frewers; or, as phyhologifls darkly exprels ir, on their @i F&,ﬁm The
fphinéters, orcircular mufcles, confning the contents of certain parts, have no
antagoni(t powers, and therefore are in a conflant ftate of aftion from their

@is infifa, which alore is overcome by diftention.
we
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we forcibly injet the veins or arteries of a dead animal,
ill: will caufe @ fudden contrallion of thofe mufcles
through which they pafs. As a further proof of this,
confiderable h2morrhages are found to weaken the whole
mufcular fyflem; and certainly the phanomena of
blood-letting may be better explained by this dotrine of
TENsIoN, than by the notion of deriwation and revul-
fion* , which made fo much noife thirty years back : for
it is hardly probable, if we confider the impetuofity of
the circulation, that by drawing off a flight quantity of
blood from any particular part, any very confiderable
change either iu the diftribution or quantity of the blood
can be produced in that part. But feeing that tenfion
admits of great variety, and that a very flight alteration,
with refpeét to tenfion +, makes a great alteration through-
out the fyftem, who can hefitate a moment in accepting
this do&rine of TENsIoN, in preference to that of deri-

vation and revulfion? .

® Stimulant applications, as bathing of the feet, blifters, veficatories,
aloetic cathartics, preffure on the carotids, &c. as inviting the blood from
the afeending to the defeending AorTic fyftem, better clucidate this celebrated
doétrine of derivation and revulfion.

4+ Thus a {mall quantity of flatus in the ftomach or inteftines will pro-
duce various commotions in the fyftem. We thall not attempt now to ex-
plain the nature of thefe flatulencies, but only obferve, that evident I"p.afms of
the mufcular fyftem are often induced by them, and particularly in the ex-
'tremities, which are as quickly relieved by the difcharge of that wind.

The
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The effeéts of certain remedies is another proof of the
importance of the confideration of the doftrine of
TENSION. ; |

Aftringents are fuch fubftances, as applied to the hu-
man body, produce a condenfation of the moving
fibres*, and thereby increafe their denfity and force of
cohefion. If they be applied to longitudinal fibres, the
contration is made in the length of thefe; and if ap-
plied to circular fibres, they diminith the diameters of
the veffels or cavities which thefe fibres furround. The
operation of aftringents in condenfing the folids, appears
chiefly from their ufe in tanning or making of leather.
The fame upe'ratian alfo appears in what is called their
antifeptic power, which feems to depend upon their pre-
ferving the firmnefs and cohefion of the animal fub-
ftances to which they are applied, for a much longer
time than the firmnefs would have continued in thefe
fubftances without {uch application. As they therefore

confolidate the moving fibres, they muft therefore in-

* On examining the mufcular fibres of a hawk’s wing with a very fine
microfcops, thefe feemed (like the probofcis of a butterfly, or the tendril of the
paffion flower) of a fpiral form, and if fo, to the human comprehenfion of the
beit poffible fhape for repeated elongations and contradtions. I was aftonithed,
fays the learned Dr. Mo ro, to difcover from the microfcope that the fibrils
of vegetables were allo convoluted. A doubt, however, il exifts, whether
thele were not decepticns of the microfcope.

creale
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creafe their fone or tenfion™, and are therefore properly
called tonics ; and upon the fame ground may be called,
allo, carroborants, or firengtheners.

The moft obvious operation of bark, and other tonics,
is, that being taken into the ftomach, they increafe the
appetite for food, and promote the digeftion of it. But
we are led to believe, that thefe functions depend in a
great meafure on the tone of the mufcular fibres of the
ftomach ; and therefore may fuppofe, that the improve-
ments of thefe funtions depends upon an increafe of
tone of thofe fibres. And farther, as the lofs of appetite
and indigeflion are fuppofed to occur from a lofs of fone
in the ftomach ; fo bitters, as they are often effectual in
curing thefe diforders, may be prefumed to do it by re-
ftoring tone to this organ. There is then hardly any
doubt but that aftringent remedies are powerful tonics
with refpect to the ftomach ; and there is as little doubt,
that the ftate of the ftomach is as commonly communi-
cated to the other parts of the {yftem: fo it is fufhciently
probable, that by an improvement of digeftion, the vi-
gour of the fyftem may be in general amended; and
that with the tone, the a&ivit}r of the whole moving fibres

may be increafed. That the tonic power of aftringent

# Or fpring. Vide note *, page 130, ;
remedies
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remedies in the ftomach and the inteftines is communi-

¢ cated to other, and even the moft diftant, parts of the
fyftem™*, appears ftrongly, from their being a {pecial means
of preventing the return of the paroxyfms of an ague,
and a powerful remedy for the recovering of ftrength
after a long illnefs.

# To remove a prejudice, fays Dr. Brown, that has often been infifted
on, of the GouT not depending upon debility, becaule inflammation accompa-
nied it; little doubting that the inflanmation iifelf depended on debility, 1 fub-
jefted the queftion to aftual cxperiment. During a fit of the gout I invited
.Dr. Joses and other frinn&;s to dinner, and by the ufe of certain ftimulants
ufed in their prefence, I recovered the moft perfeét ufe of that foot, which
before dinner T could not put to the ground for pain. How can opium, and
other ftimulants, at once relieve the gout of the ftomach, and in the remoteft
extremity of the furface, unlefs the mufcular parts be clofely connefied to-
gether, and the excitement of one part be extended throughout the whele body 2
Thus, if 2 man be accuftomed to take a dram at any certain hour, when that
hour returns he feels a feeblenels over the whole fyftem. The palpitation of
the heart fhews the fanguiferous fyftem to be affedied, as the fremor of the
mufcles does the mufcular {yftem; but by applying the ufual ftimulus, all
thefe fymptoms difappear, and the TExs10 is reftored to the whole fyftem.
That this depends on fenfor may be argued from hence, fays the celebrated
Dr. CuLLEN, as thele fremors may be taken off by applying an external
weight, to fupply the 2eant of fenffon in the fibres: for a perfon who cannot
take up a fmall glals without exceffive trembling, will be able to manage a
large bow! with tolerable fteadinefs.

This doétrine alfo explains the reafon why femic remedies, if long continued,
are debilitating; for the mufcular fibres, as a bow kept on the conflant frefch,
lofe, like it, their comtraddile grinciple, and become lax. Vide CULLEN on
the Gout, Seft. 557, page 113. Alfo Law II. of Organic Life.
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The pneumatic phyficians believe that the ToNE of
the fibres depends not fo much on a due tenfion, as on
the oxygen imparted to them from the arterial bisod.

It is not fram the fleek countenance, not from the
plump habit, as indicating diflended woffels, that we are
to form our judgment of ftrength, for HypocrATEs
has well obferved, ¢ otium humeétat et cc:_rpué. reddit de-
'I;iic-; labor ficcat et corpus robuftum efficit.”” To fee,
 therefore, vigour in perfection, we muft look at the
hardy and laborious ruftic, whofe td¥gid mufcles, asin
the ftatue of the Farnefian HERcCULES, can be readily
diftinguifhed through the {kin,

In fatting poultry we feed them to the full, but we
endeavour to keep them perfedtly at reft. In confe-
quence of this treatment the veflels are diffended, but
the fibres are relaxed, tender, and weak, in their co-
hefion. To fatten our ducks, we not only confine
them in a place of fmall dimenfions, but keep them from
the water, becaufe we obferve that their cold bath and
exercife render the fkin and all their fibres tough.

It may be received as an axiom, fays the learned au-
thor of the Guide to Health, ¢ that the lrving  power
or energy of an organ is in proportion to the quantity of oxy-
genated blood that circulates through it,”” For it is not

Vor. L. iy merely
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