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By a multitude of the cleareft and moft decifive
experiments, this great man has fatisfactorily un-
folded many of the moft important propertics of
light, and has left behind him a theory of light and
colours, by the affiftance of which, we are enabled
to account for many phenomena, which were before
inexplicable.

His dotrine of the materiality of light and of
the different colours depending upon the different
refrangibility of the rays of light, though founded
on experiment, and fupported by the moft ingenious
realoning, was ftrenucufly oppofed by cotemporary
and {ucceeding philofophers, efpecially by the cele-
brated Euler, who fuppofed light to confift in vibra-

tions propagated from luminous bodjes through a
{ubtile etherial medium.

This hypothefis, though advocated with great zeal
by M. Euler, is completely refuted by the friends
of the Newtonian doétrine, elpecially by Meffys,
Michell and Melville, whofe experiments and obh.

fervations eftablith moft decidedly that light is a
fubftance and not quality.

It would not comport with the ufual Iimjts of an
inaugural effay, to enter further into
of this kind ; I muft therefore refer
the feveral books on optics.

a difquifition
the reader to
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That neither heat nor air contributed to the pro-
duion of thofe changes, was proved by repeating
the fame experiments in a much higher temperature
in a darkened room, and by expofing the {ubftances
in an exhaufted receiver ; for under thefe circum-
ftances, the abfence or prefence of light, was ob-
ferved to have very great influence on the refults of
the experiments. In the firft, no change took place,
whereas in the exhaufted receiver the fubftances
underwent the fame change when expofed to light

as before.

I fhall relate, in the courfe of this inquiry, fome
experiments on blood, which corroborate thofe of
Duhamel and Beccarius, and I hope they will de-
monflrate clearly and decidedly the colouring power
of light.

The influence of light on organized bein gsis very
remarkable. Animals deprived of it and living in
dark places, lofe their colour and become white, as
is obfervable in Aré&ic animals during the long
nights, in the countries near the pole.

“ Worms and grubs, Mr. Dorthes obferves,
which live in the earth or in wood, are of a whitifh
colour.  The birds and flying infets of the night,
are likewife diftinguifhable from thofe of the day, by
the want of brilliancy of colour; and the difference
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one lifelefs colour; they are deprived of their beau-
tiful fhades by the interception of this luminous
fluid.”* Agreeable to this writer, and M. Four.
croy,t vegetables are not only indebted to light,
for their colour, but likewife for their fmell, tafte,
combuflibility, maturity and the refinous principle:
And hence, that aromatic fubftances, refins, vola-
tile oils, and thofe colouring matters, of fo much
value for their livelinefs and body, are peculiar to
fouthern climates, where the light is more pure,
conftant and intenfe.

The immortal Lavoifier entertained the fame opi-
nion of the importance of this fluid with refpect to
vegetativeexiltenceand its power of imparting colour
to vegetables. “ Experiments upon vcgetatig‘,'
he obferves, give reafon to believe, that light com-
bines with certain parts of vegetables; and that the
green of their leaves, and the various colours of
their flowers, are chiefly owing to this combina-
tion. This much is certain, that plants which
grow in darknefs, are perfectly white, languid and
unhealthy, and that to make them recover vigouf
and to acquire their natural colours, the dire& in-
fluence of light is abfolutely neceflary.”t

* Elements’of Chemiftry.
1 Elements of Natural Hiftory and of Chemittry.

§ Elements of Chemiftry.
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In tropical clin':atcs, where the light is ftronger
and more conftant, the inhabitants are obferved to
be of a deeper colour, than thofe who live to the
north, under a much lefs powerful fun. In Africa,
the natives are black, while in the northern parts
of Europe they are white, and between thefe two
quarters of the globe, are to be found all the in-

termediate gradations of colour.

Our own feafons afford us a firiking example
of the colouring power of light. During the
fcorching heat of fummer, when the light is very
intenfe, our fkins often become highly coloured or
tanned, as we commonly exprefs it ; whereas in win-
ter, when the funis not fo powerful, we lofe the co-
lour acquired in fummer, and bécome much fairer.

It is invariably found that fuch parts of our bo-
dies as are expofed to light are coloured, while
thofe that are covered by our clothes, remain per-
feftly white. Ladies, who are lefs expoled to the
fun, are fairer than men; and men in confinement

foon lofe their florid complexions, if they are de-
prived of light,

I have obferved that many of thofe gentlemen,
who go to the Faft-Indies, though fair when they
leave this country, acquire very brown complexions
before they return ; which circumftance, can only
be afcribed to the greater concentration and reflec.
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fubftances in oxygen gas, a large quantity of the
molt brilliant light is liberated ; to account for
which, we muft either admit that it is a principle of
this gas, which is difengaged by its decompofition,
or adopt the opinion of Macquer, who fuppofed
that the light was emitted from the burning body.

This celebrated chemift attempted to unite the
pneumatic theory with that of phlogifton, and by
a doltrine drawn from the two, he certainly ex-
plained the phenomena of combultion with great
cale and perfpicuity ; but unfortunately for his
theory, no experiments were adduced in fupport
of it.

The light emitted by the fun, Macquer regards
as the matter of fire, and that by admitting it as
fixed in bodies, it conftitutes the phlogifton of
Stahl. According to his theory, in every combuf.
tion, the oxygen gas difengages the light or phlo-
gifton from inflammable bodies, and occupies its
place.

It is a fufficient refutation of this theory, that
no phenomena prove or require its exiftence ;
whereas, that of light being difengaged from ox.
ygen gas, not only folves the phenomena, but js
directly drawn from a multitude of experiments.

We have no evidence of the exiftence of light
in carbone, hydrogene or iron 5 yet by the com-
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SECTION IIL
— e

III. THr VERMILLION COLOUR OF BLOOD DEPENDS, IN
PART, UPON THE OPERATION OF LIGHT.

— g —

HAVING demonftrated, I hope, in the preced-
ing parts of this inquiry, that light is a conftituent
principle of oxygen gas, and that moft colours de-
pend upon combined light ; T will go on to prove
by experiment, the operation of this fubtile fluid
on blood, efpecially in contributing to produce its
florid colour; from which circumftance, and from
the action of light on other bodies, I fhall infer its

influence in refpiration.

According to the molt popular theory of refpi-
ration, vital air is decompofed in the lungs; the
oxygen by combining with the blood occafions its
vermillion colour, while the caloric is fet at liberty
and produces animal heat.

If, agreeable to this doctrine, oxygen gas is de-
compofed in the lungs, light muft be liberated, as
well as caloric, as we have made it appear that
light is a component part of this gas. It is there-
tore, more efpecially our obje, in this place, to
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The phial in the dark clofet {uffered no change.

As the blood was placed in the fun, I entertained
doubts, whether or not heat might have contri-
buted to the change. To afcertain this point,
therefore, the following experiment was made.

EXPERIMENT 2.

A vein being opened, the ftream of blood was
directed into a two ounce phial, which was held as
clofe to the arm as poflible, to avoid the contaét
of air. In this way three phials were filled and
after being well corked, they were difpofed of in
the foliowing manner:

One was placed in the fun, fhining very bright,
about 11 o’clock, A. M. another, after being co-
vered with black, was likewife expofed to the fun:
but the third was put away in the dark clofet.

In two hours they were examined. The blood
in the firflt phial was turned red, as in the preced-
ing experiment; in the fecond, which was expofed
as the firft, but covered with black, the blood fuf-
fered no perceptible change; which was alfo the
cafe with the third.

This experiment fatisfied me that light and not
heat, was the agent which produced the change,
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confiderable halitus arifes, and after becoming cold,
I have found its colour with difficulty changed, even

by OXygen gas.

To afcertain what would be the effect of expofing
blood in the fame atmofphere, but to different de-
grees of light, I made the following experiment.

EXPERIMENT §.

Two fmall china bowls were nearly filled with
venous blood and the room was darkened by bring-
ing too ihe window fhutters. Through an aperture
in the fhutters, a fmall quantity of very brilliant
iolar light was admitted, which fell upon and com-
pletely covered the furface of the blood in one of
the bowls. The other bowl was placed by the fide

of this, but no light from the aperture was allowed
to fall upon it.

In this fituation they continued for two hours,
when upon examining them, it was found, that the
blood on which the light had fallen, was turned of
2 molt brilliant vermillion colour; while that in
the bowl which was expofed in the fame atmof-

phere, but to a weaker light, had acquired a colour
much lefs florid.

This experiment unequivocally demonftrates the
power of light in augmenting the vermillion colour

































