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XX An Account of fome Experiments on the Lofs of Weight in
Bodies on being melted or heated, In a Letter from George
Fordyce, M.D. F.R.S. to Sir Jofeph Banks, Bart. P.R.S.

Read April 28, 1785,

$ IR,
- LTHOUGH 1 have made many experiments on the
fubje&t of the lofs of weight in bodies on being melted,
or heated I do not think it worth while to lay them all before

the Society, as there has not appeared any circumftance of

contradi&ion in them. I fhall content my{elf with relating the
following one, which appears to me conclufive in determining
the lofs of weight in ice when thawed into water, and fubjet
to the leaft fallacy of any I have hitherto made, in thewing the
lofs of weight in ice on being heated.

The beam I made ufe of was fo adjufted as that, with a
weight between four and five ounces in each fcale, % part
of a grain made a difference of one divifion on the index. It
was placed in a room, the heat of which was 37 degrees of
FaureNHEIT's thermometer, between one and two in the after-
noon, and left till the whole apparatus and the brafs weights
acquired the fame temperature.

A glafs globe, of three inches diameter nearly, with an
indentation at the bottom, and a tube at the top, weigh- {
ing about 451 grains, had about 1700 grains of New-River
water poured into it, and was hermetically fealed, fo that the
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362 Dr. Foroycre's Experiments on the Lofs of

whole, when perfeftly clean, weighed 2150%; of a grain
exaltly; the heat being brought to 32 degrees, by placing it in
a cooling mixture of faltand ice till it juflt began to freeze, and
fhaking the whole together.

 After it was weighed it was again put into the freezing mix-
ture, and let ftand for about twenty minutes; it was then
taken out of the mixture; part of the water was found to be
frozen ; and it was carefully wiped, firft with a dry linen cloth,
and afterwards with dry wafhed leather ; and on putting it into
the {cale it was found to haye gained about the % part of a grain.
This was repeated five times: at each time more of the water
was frozen, and more weight gained. In the mean time the
heat of the room and apparatus had funk to the freezing
point.

When the whole was frozen, it was carefully wiped and
weighed, and found to have gained % of a grain and four di-
vifions of the index. Upon flanding in the- fcale for. about:a
minute, I found it began to lofe weight, on: which I:imme-
diately took it out, and placed it at a diftance from the beam:
I alfo immediately plunged a thermometer in the freezing
mixture, and found the temperature 1o degrees, and on put-
ting the ball of the thermometer in the hollow at the bottom
of the glafs veflel, it thewed 12 degrees. I left the whole for
half an hour, and found the thermometer, applied to-the hol-
low of the glafs, at 32°. Every thing now being at the fame
temperature, I weighed the glafs containing the ice, after wiping
it carefully, and found it had loft ; and five divifions ; fo that
it weighed %, all but oné divifion, more than when the water
was fluid.

I now melted the ice, excepting a very {mall quantity, and
left the glafs veflel expofed to the air inthe temperature of 32

degrees.
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degrees for a quarter of an hour; the little bit of ice continued
nearly the fame. - - now Wexghed it, after carefully wiping the
glafs, and found it heavier than the water was at firft one divi-
fion of the beam.’ Laftly, I took out the weights, and found
the beam exaétly balanced as before the experiment.

"The acquifition of weight found on water’s being converted
into ice, may arife from an increafe of the attraltion of gravi-
tation.of the matter of the water; or from fome {ubftance im-
bibed through the glafs, which is neceflary to render the water.
folid.

Which of thefe pofitions is true may -be determined, by
forming a pendulum of water, and another of ice, of the fame .
length, and in every other refpect fimilar, and. makingkthem
fwing equal arcs. If they mark equal times, then certainly
there is fome_matter added to the water. If the pendulum of
ice is quicker in-its vibrations,. then: the attra&ion of gravita-
tion is.increafed. For there is no.pofition. more. certain, than
that a fingle particle of inanimate matter: is perfeétly incapable -
of putting itfelf in- motion, or bringing itfelf to. reft;. and
therefore, that a.certain force applied to any mafs of matter,.
{o as to give it a certain velocity, will give half the quantity of
matter double the velocity, and twice ‘the quantity, half, the.
velocity ; and, generally, a velocity exaltly in the.inverfe pro-
portion to the quantity of matter. Now, if. there be the fame -
quantity of matter in water as there is.in ice, and if the force
of gravity in water be ;gies part lefs than in ice, and the
pendulum of ice fwing feconds, the pendulum of water will
lofe ;g of a fecond in each vibration, or one fecond in
28000, which is almoft three feconds a day, a quantity cafily

meafured,
2 Fihall
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I thall juft take notice of an opinion whicki-has been adopted
by fome, that there 1s matter abfolutely light, or which repels
inftead of attrating other matter, I confefs this appears ab-
furd to me 5 but the following experiment would prove or dif-
prove it. Suppofing, for inftance, that heat was a body, and
abfolutely light, and that ice gained weight by lofing heat;
then a pendulum of ice would {wing through the fame arc in
witss lefs time than a fimilar pendulum of water; for the
fame power would not only a&upon a lefs quantity of matter,
but a counter-a&ing force would alfo be taken away.

Till the experiment of the pendulum can be made, or fome
other equally certain be fuggefted and made, it would be waft-
ing time to enter into conjecture about the caufe of the gain of
weight in the converfion of water into ice in a glafs veflel her-
metically fealed.

I fhall only obferve, that heat certainty diminithes the at-
traltions of cohefion, chemiftry, magnetiim, and ele&ricity\;
and if it fhould alfo turn out, that it diminifhes the attrattion
of gravitation, [ thould not hefitate to confider heat as the
quality of diminution of attraction, which would in that cafe
account for all its effets.

We come, in the next place, to take notice of the fecond
part of the experiment, vzz. that the ice gained an eighth part
of a grain on being cooled to 12 degrees of FAHRENHEIT’S
thermometer. In this cafe, a variation may arife from the con-
traltion of the glafs veflel, and confequent increafe of fpecific
gravity in proportion to the air. But it is unneceffary to ob-
ferve, that this would be fo very fmall a quantity as not to be
obfervable upon a beam adjufted only to the degree of fenfibility
with which this experiment was tried. - In the fecond place,
the air cooled by the ice above the {cale becoming heavier than

3 the
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the furrounding atmofphere, would prefs upon the {cale down-
ward with the whole force of the difference. If a little more
than half a pint of air was cooled over the {cale to the heat of
the ice and glafs containing it, that is, twenty degrees below
the freezing point, the difference, according to General Rovy’s
table, would have been the eighth part of a grain, which
was the weight acquired ; but the air within half an inch of
the glafs veflel being only one degree below the freezing point,
I cannot conceive, that even an eighth part of a pint of air
could be cooled over the fcale to twenty degrees below the
freezing point; nor that the whole difference of the weight of
the air over the {cale could ever amount to the 32d of a grain,
I have, however, contrived an apparatus which is executing, in
which this caufe of fallacy will be totally removed. T fhall,
therefore, reft at prefent the ftate of this part of the fubjet ;
and leave it only proved, that water gains weight on being:
frozen.

Iam, &c.

G. FORDYCE.




