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may be of the same size. No bubble of vapour
was condensed completely, or without leaving this
residual bubble. The experiment was frequently
repeated, and -continned until the water was .80
nearly boiled away that the oil, when disturbed
by the boiling, nearly touched the platinum wire;
here.it was necessarily stopped.

To avoid any question about:the boiling being
by eleotrical means, similar experiments were
made with 4 tube, withouta platinum wire, closed
at its extremity, and the boiling was produced by
& spirit lamp, The effects were-the same, but the
experiment was more difficult and imperfect, as the
bursts of vapour were more sudden, and the dura-
tion of the intervals more irregular.

The beads of gas were extremely minute, just
visible to the naked eye, but were made visible to
the audience by means of the electric lamp.

In these experiments.there was no pure boiling
of water—i.c., no rupture of cohesion of the mole-
cules of water itself, but the water was boiled, to
use M. Donny’s expression, by evaporation against
& surface of gas. ’ .

" It is hardly conceivable that air could penetrate
through such a column of oil, the more so as the
oil did not perceptibly absorb the nitrogen freed
by the boiling water and resting in the bend of
the tube; but to meet this conjectural difficulty,
the following -experiment was made:—A tube, 1
foot long and 4ths inch internal didmeter, bent
into a slight angle, had & bulb of #-inch diameter
blown on it at the angle; this angle was about
three inches from one end and 9 from the other;.a
loop of platinum wire waa sealed into the shorter
leg, and the whole tube and bulb filled with and
immersed in mercary ; water distilled and purged
of air as before, was allowed to fill the short leg,
and by cerefully adjusting the inclination, the
water could be boiled so as to allow bubbles to
ascend into the bulb.and displace the mercury.
The effoct was .the same as with the oil experi-
.ment, no bbullition without leaving a bead of gns;
the gas collected in the balb, ang was cut off by
what may be termed a valve of mercury, from the
boiling water, then allowed to:escape, and s0 on;
the experiment was continued for many days, and
the bubbles analysed from time to time; they
proved, as before, to be nitrogen ; and, as before,
continued indefinitely,

A similar ezperiment was made without the
platinum wire, and though, from the greater diffi-
culties, the experiment was not so satisfactory, the
result was the samo, ’

As the'-mercury of the common barometer will
keep air out of its. vacuum for years, if not for
centuries, there could be no absorbtion:here from
the external atmosphere, and I think I am fairly
entitled to conclude from the above experiments—
which I believe weunt far beyond any that have
been recorded—that no one has yet seen the phe-
nomenon of pure water boiling—z.e., of the dis-
ruption of the liquid particles of the oxy-hydrogen
compound so as to produce vapour which will,
when condensed, become water, leaving no perma-
nent gas. Possibly, in my experiment of .the
decomposition of water by ignited platinum, it
may be that the sudden application of intense
hest, and in some guantity, so forces asunder the
molecules that, notqhaving sufficient nitrogen dis-

solved to supply them with a nucleus for evapora-
tion, the integral molecules are '§ev,etjed, and dg-
compositisn €akes place. If this be so, and it
seems to me by no means a far-fetched . theory,
there is probably no such thing as boiling, proper-
Iy 80 called, and the effect of heat on liquids in
which there is no dissolved gas may be to decom-
pose them. .
Considerations such as these led me :to try the
effect of boiling on an elementary liquid; and
bromine oceurred as the most.promising one to
work upon; as bromine could mnot be boiled -in
contact with water, oil, or mercury, the following
plan wags ultimately devised :—A tube, 4 feet long
and y;thsinch diameter, had a platinum loop sealed
into vne closed extremity ; brothine was poured
into the tube to the height of four inches; .the
open end of the tube was then drawn out to a fine
point by the blow-pipe, leaving a small orifice; the
bromine was then heated by a spirit-lamp; and
when all the air was expelled, and a jet of bromine
vapour issued from the point of the tube, it was
sealed by the blow-pipe. There was then, when
the bromine vapour had condensed, a vacuum in
the tube above the bromine. The platinum loop
was now heated by a voltaic_battery, and ihe bro-
mine boiled: this was continued for some time,
care being taken that the boiling should not be too
violent, At the end of a certain period—from
half an hour to an hour—the platinum gave way,
being corroded by the bromine; the quantity of
this had slightly decreased. On breakiong off,
under water, the point of the tube, the water.
mounted, and showed a notable quantity of per-
manent gus, which on analysis proved to be pure
oxygen. As much as a quarter of a cubic inch
was collected at one experiment, The platinum
wire, which had severed ab the middle, was covered
with a slight black crust, which, suspecting to be
carbon, I ignited by a voltaio spark in oxygen in
a small tube over lime-water; it seemed to give a
slight opalescence to the liquid, but the quantity
was g0 small that the experiment was not to be
relied on. No definite change was porceptible in
the bromine; it seemed to be a little darker in
colour, and bad a few black specks floating in it,
which I judged to be.minate portions of the same
crust which had formed on the platinum wire,

. and which had become.detached.

The experiment was repeated with chloride of
iodine, and with the same result, except that the-
quantity of oxygen was greater: I tollected as
much as half a cubic inoch in some experiments,
from. an equal quantity of chloride of iodine, the
platinum wire, however, was more quickly acted
on than with the :bromine, and the glass.of the
tube around it to some extent. .

Melted phosphorus was exposed to the heat of
the voltaic disruptive discharge by taking -this.
between platinum points in a tube of phosphorus,
gimilarly to an experiment of Davy’s, but with
better means of experimenting; a considerable
quantity of phosphuretted hydrogen was given off;
amounting in several experiments to more thon a
cabic inch. ' .

A gimilar .experiment was made with melted
sulphur, and sulphuretted hydrogen was given.off;
but wot in such quantities as the phosphuretted
hydrogen. I tried in vain to oarry:on these expe-



