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theatre, whose walls had been the witnesses
of 80 many greatb discoveries.

The process adopted by Professor Dewar
in accomplishing his task was by no means
a simple one, and beforo these rebellious
gases could be said to be entirely subdued,
it remained to find a means of liquefying
them easily and cheaply. This has been
done by Carl Linde, of Munich, who makes
use of a method first suggested by Siemens,
more than forty years ago, and applied by
him to what is, at first sight, a totally
different matter-—te wit, the construction of
what are  now ]\'I]O“"ll as ]'Pg(?!](‘]'f[tiv(‘
furnaces.

The idea which led to the building of these
farnaces, and to the most recent methods of
air liguefaction, is so simple, or admirable in
its results, and so far-reaching in its
applications, that T propose, at the risk of
making this article too technical, and,
therefore, to most people, toc tedious, to
endeavour o explain it. Tmagiue two pipes,
A and B, the one conveying a combustible
ans, such as coal gas, the other the air
necessary to its burning, and suppose that
ihe gas and air both flow in the directions
indicated by the small arvows, and pass
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from the ends of the pipes intc the space

(%, where the gas is burnt at the expense of
the air; and, further, suppose that after
the burning has taken place, the hot gases
which pass off from the flame are led back
through the larger tube, D D, B L sur-
rounding the smaller ones, A and B, the hot
gases, therefore, travelling in the direction of
the larger arrows. The effect of this arrange-
menf will be that the hot gases will
give up their heat to the gas and air coming
the other way along A and B, so that these
gases will arrive at C already hot, and when
they burz, the temperature in G willbe very
much higher than if the gases had arrived
cold; but this high temperature in C will
cause the gases, flowing back along D E,
to be much hotter than befove, and this will
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caunse the gas amd air in A and B to be
much more heated, so that these gases will
arrive in C hotter than they did when first
heated; but sreiving hotber and barning in
C as before, the temperature of C will be
further raised, and hotter gas will pass back
along D B, heating still further the avriving
gases. 1t is evident that the process would
go on indefinitely, the heat in C always
rising, were it not for the inevitable loss of
heat throngh the walls of O, which
eventually becomes so great as Lo prevent
Further inevease, Therve is, besidos, o limit,
beyond which the materials of the pipes
and the chamber € wonld be destroyed by
the heat,

This is the idea which
snecessfully applied, with many differences in
detail, in tho *rogenerative” furnaces
which are now largely employed in iron
works, glass and poreclain works, aud ulso
in the manufacture of coal gas.

It is but a smaill, but very imporinnt,
step from this regeucration of heat to the
regeneration of cold. Sappose that for
some veason or other the pases passing
throngh A and B, ou mixing in C, becamo
colder instead of hotier, then the eold
mixtores passing along D T would cool the
arriving gases, whicl, on mixing, would
become colder still, and the cold mixtare,
going back along I} B, would still farther
cool the goses i A .and 1B, so that
gradually an exceedingly low tomperaturo
would be obtained in C.  The only differenco
betwoen this regencration of cold and the
process first montioned, is that the mixing of
the gases in C is supposed to canse n fall in
temperature instead of a rise,

Now, compressed air, when it is allowed
to expand, falls in temperature, so that
if compressed air be pumped into A and B
and allowed to expand af small valves
placed at the end of thoso pipes in C, the
expanded air will go back slong D 1 colder,
and will thus cool the arriving compressoed
air, the process of gradual cooling going
on precisely as above deseribed, It is
clearly, in this case, unnecessary to have the
twe pipes A and B—ene wounld saffico.
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