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176 PHILOSOPHICATL

appears by the fulphureous or phofphoric fineli;
and by its changing blue infufions red. The
quantity of this earth is not fufficient to render
the phlogifton coherent ; but the difference
between pure phlogifton and elettricity, feems
to be fomewhat the fame as between pure
and fixable air. From cafe 13th, fedion
VIIth. I had inferred #hat as by friction heat is
generated, it argues that by friction the at-
traction between the phlogifion and earth is ins
creafed. Hence when glafs is rubbed by
the hand, their attrattions for phlogifton are
both increafed, but that of the glafs (being the
ftrongeft eleCtric) moft. The glafs therefore
will attraét it from the hand, and the hand
from thofe conductors which are in contact
with it. Yet not the phlogifton, combined in a
coherent form in bodies, flows, in this cafe, to
reftore the equilibrium or common tempera-
ture, but only that which exifts in the pores
in an elaftic ftate. Pure phlogifton will flow
as well as the other ; hence the clectrical light
of ignition. By the fri¢tion fome of this phlo-
gifton will alfo, perhaps, be converted into elec-
tricity, being attrated by the excited effluvia

of the hand : and I had gone through all the
principal
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182 PHILOSOPHICAL

as their attraction for fire would be ftronger,
if the foregoing reafoning be true.

In phlogiftic atmofpheres, the {malleft par-
ticles, being moft attratted, may immediately
furround the particle ; thofe which are larger
next above, and fo on to the largeft, which
may compofe the external part of the atmo-
{phere. Hence may be another reafon why air

in combuftion firft, and moft eafily attracis the

larger particles, as obferved before. Hence alio
perhaps the reafon that the {pheres of cohefion
are fo limited. The like atmofpheres may be
fuppofed of the elements of a proximate par-
ticle, of the clements again of thefe, &c.; the
latter will retain their phlogifton more power-
fully than the former, as being lefs ; and their
cohefion will, for the fame yeafon, be {tronger.
"This, were it true, might enable us to account
for what was obferved in the laft paragraph;
alfo for the heat generated by oil of vitriol and
water, &c. and (together with what was ob-
ferved of the manner in which fire is com-
bined) gives us fome idea of the internal
ftructure of bodies.

ASTRONOMERS
















OBSERVATIONS. 18

by the phlogifton, will, now they are deprived
of that principle, be again increafed. A part
of the {fuperabundant fire, therefore, will be at-

. tracted by thofe particles of blood ; and they
will be carried in this ftate into the body.

IT is known to philologifts, that if the nerves
which ferve any particular part be deftroyed,
that part will be colder than before, notwith-
ftanding that the blood circulates through it as
ufual. Now as the blood, when it entered
that part was already hot, and as, before the
nerves were deftroyed, the heat of the blood was
fupported in its paflage through that part, and
on the contrary, when the nerves were deftroy-
ed, the blood was cooled in its pa{lage through
it; it follows that the heat of the blood is fup-
ported in its paffage through a part, by means of
the nerves by which it is ferved.

TuE heat in combuftion feemed to arife
from hence; that when the particles of air
combined with phlogifton, their attracions for
fire were diminifhed: may not the fame rea-
foning be applied to the blood? as the blood
in the veins of the body is found to contain

' more
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196 PHILOSOPHICAL

to the contraction of the moving fibres ¥, Iwould
{ay, therefore, that for @ nerve to caufe the ac-
tion of a fibre, it is neceffary that the nerve fhould
impart phlogifton, either immediately or me-

diately, to the blood flowing.through, or by that

fibre.

TrAT there is a conneétion between the
aQtion of the fibres, and the phlogiftication of
the blood, appears, I think, by the following

confiderations. I. The heat of the blood de= ':
pends on the nerves, as appears by the laft fec-

tion. II. According as more of the voluntary
muicles act, or as their action is ftronger, more
blood is phlogifticated in a given time; for the
heat generated is greater, and the refpirations
are quicker: and III. The motion of the blood
through a mufcle is known to be as neceffary
to its action as the nerve ; for if the artery be

tied, the mufcle becomes paralytic as effeCtually

as if the ligature had been made on the nerve.

TuE aftion of the moving fibres may be di-
vided into voluntary, and involuntary: fome

* Senfation is not Rére confidered.

fibres
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202 PHILOSOPHICAL

may be more heated in the lungs, and alfo that
its particles may carry a greater quantity of
fire into the body to be extricated by the
phlogifton from the nerves. Fifhes, whofe

heat is required to be but little, decompofe a

fmaller quantity of air, in an equal time than

- quadrupeds; and the air which is feparated from

the water by their gills, and again purified
by water, may be {ufficient for that purpofe.
Now as lefs fire is feparated from the blood of
fithes than from that of quadrupeds, it argues
that lefs phlogifton is alfo imparted to the blood
by their nerves: and this agrees with an ob-
{ervation of phyfiologifts, that ke fibres of cold
animals are more irritable than thofe of hot ones.
'The balance therefore is preferved ; for as lefs
keat is required to Jiquify their blood, &c. than
in land animals, {o lefs pAlogifton is neceflary ta
the contraction of their fibres,

It would be eafy to enlarge on fuch a fub-
jet as this ; but as I nnl'_'.,r offer what has been
{aid as fpeculation, and by way of hint to be
profecuted by others, I fhall not /ere purfue
the idea any farther. I will only add a wifh

‘hat what I have offered, may not give occa-
fion
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- wasat length fo far fatisfied of this, that I drew
up a paper by way of refutation of Dr. Leflic’s
theory, and intended to have f{ubjoined it to
my Effay ; but after the work was ini the prefs,
another performance on the fame {ubjet was
put into my hands, written by Mr. Craw-
ford *, which contained experiments totally

f{ubverfive of Dr. Leflie’s principles, and there—
fore rendered my refutation, which was chiefly
{peculative, needlefs.

WitH refpe& to the latter performance, I
do not hefitate to pronounce it one of the beft
philofophical pieces that the prefent age has pro-
duced. I have no knowledge whatever of the
Author, any more than I have of Dr. Leflie, and
therefore can have no other motive for praifing
his work than a fenfe of its merit: I read it
with pleafure, not only on account of the new
and important points of philofophy which it
unfolds, but of the truly ingenious and philofo-
phical manner in which he has treated his {ub-
jects. We are here prefented with a {pecimen of
the true method of inveftigation in philofophical

* T had not the pléafure of feeing this excellent work till

fome time after it was publifhed.
: matters,
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cefs, and that it depends on the fuperior affi-
nity or attraction between phlogifton and air :
that by the combination of 'théﬁe, a degree of
heat is generated fufficient to account for the
heat and light of flame, and for the continuance
of the combuftion after once begun. But the
origin of that heat I had only dreamt of ; and
even my dream I'find did not wholly correfpond
with the trath : yet had Ipublithed firft, I fhould
perhaps have deprived our illuftrious Author of
fome part of the glory which he has gained by
his excellent performance: I fhould at leaft
have had the credit of difcovering the propo-
fitions eftablifhed in the third and three {ubfe-
quent feions of the Effay, and perhaps of fur-
nithing the %#nt of the remainder of the fubject.
but Mr. Crawford has fairly got the flart of -
me. |

Tri1s, however, is not the only inflance of

two perfons unknown to, and ignorant of each

others purfuits happening to hit upon the {fame

difcovery. 'That mine were made independant

of that Gentleman’s, appears by a view of the
two performances; for it will be feen that we

proceeded on a. very different rationale, and
' that
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ample, as far as relates to heat, is elegantly
affigned by the learned author ; and the diffe-
rent proportions of fire which he has fhewn to
be contained in fixed and atmofpherical air, are
far greater than I imagined @ priori . The
light, the different colours of the flames, and
fome other particulars which he has not attend-

ed to, may perhaps be underftood, in fome

‘meafure, from my Effay.

“ It is probable,” fays the ingenious author,
¢ that the vapour of pure nitrous acid contains
as much abfolute heat as atmofpherical air j for
the power of the former in maintaining flame
is nearly as great as that of the latter. In the
deflagration of nitre, the acid is converted into
vapour, which Ecing the fame moment combi-
ned with the phlogifton of the coal, the fire is

* Had I meafured the degrees of heat before, and during

the combuftion, and noted the quantity of ait confumed, this
difference mighf‘ﬁi fome meafure, have been difcovered ? but
through want of conveniencies, I was obliged to content my-
felf with a folution in the grofi. The difference of elafticity,
&¢. in fixed and atmofpherical air, I confefs, does not feem
to anfwer to theirquantities of fire, as difeovered by Mr, Craw-
ford; perhaps fome of the fuggeftions at the end of the V1ltch.
and IXth, feftions will better account for it.

inftantly
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into an error in imagining that the blood is
partly heated in the lungs *. That heat how-
ever is generated by the decompofition of air in
that organ, appears from hence, that the air

~which is expired is hotter than that which is

infpired ; and alfo by the following quotation
from our Author’s work. ¢ By the heat of the
furrounding medium, the evaporation from the
lungs is increafed. Now it may be fhewn, that
if the evaporation from the lungs be increafed
to a certain degree, the whole heat which is
feparated from the air will be abforbed by the
aqueous vapour.” And by the converfe, if the
evaporation from the lungs be diminifhed, the

* Mr. Crawford in his firft propofition affirms, that air ig
fitter for refpiration in proportion to the abfolute heat which
it contains. But it ought to be obferved that air is rendered
unfit for refpiration by other means befides phlogiftication; as
by particles floating in if which irritate the lungs, and the
like: thus, in combuftion of fulphur, the acid is as prejudicial
in this refpect as the phlogifton. This confideration does not
feem to have been fufficiently attended to of late ; but afth-
matic people daily experience the juftnefs of the remark. Pure
fixable air does not kill by irritating the lungs, but by not
carrying off the phlogifton of the bloods The falubrity of
air therefore cannot be determined by the eudiometer alone
with fufficient accuracy, :

blood
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pear. I may have been prepoffeffed in favour
of my own hypothefis, and therefore may not
be a proper judge of this matter: as a proof
of it, I fhall not {cruple to confefs that I felt
myfelf pleafed on finding that Mr. Crawford,
in this part of his work, deviated from my
track ; I fhall therefore leave the merits of the
two hypothefes to be determined by the more
impartial Reader; or by Mr. Crawford himfelf;
for 1 have conceived {o good an opinion both of
his judgment and candour, from his admirable

- performance, that I would cheerfully acquiefce

in his determination,

Having taken the freedom to point out an-
others errors, I fhould next proceed to enume-
rate my own.  The tafk, however, would now
not only be laborious, but ufelefs, as my theory
was only given by way of conjecture ; though,
for the contrary reafon, it was proper to notice
any error of Mr. Crawford, Some of my mif~
takes I have already mentioned ; the follow-
ing, though not fhewn to be fuch by Mr. Craw-
ford’s experiments, were yet difcovered by a
more ftrict review of the foregoing Effay in

confequence

. -


































