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It is known that the non-conducting in-
sulation of apparatus at a very low tempera-
ture is realized, in practice, by a more or less
thick layer of slightly conductive porous
material, such as glass-wool, magnesium car-
bonate, ete., the presence of which prevents,
to a certain extent, the external conduction of
heat by the suppression of the convection
currents. This method, which is suitable in
a certain number of cases, becomes absolutely
insufficient when the temperature of the ap-
paratus to be insulated is distinctly lower
than the point of liquefaction of the atmos-
pheric air filling the insulating material.
The liquefaction of this air causes, in fact, an
adduction of heat which may be considerable.

In order to avoid this drawback, it seems
first of all that the air filling the insulating

“material might be replaced by a gas having a

lower liquefaction point. Now, the only
existing gas meeting the requirements of the
case is hydrogen, and it is found that an in-
sulating material filled with hydrogen is
very slightly efficacious. This result must be
attributed to the fact that, the hydrogen
being of much lower density than air, the
convection currents are less suppressed by the
porous material and above all to the fact that
hydrogen is very conductive.

The object of the present invention is to
surmount this difficulty by utilizing at the
same time the property possessed by hydro-
gen of remaining gaseous at very low tem-
peratures, and the insulating properties of
the air at fairly low temperatures.

According to the present invention, which
is applicable most particularly to apparatus
for the manufacture of hydrogen, the ap-
paratus to be protected is surrounded by s
first layer of non-conducting material placed
in a hermetic covering, and filled with hydro-
gen. A second layer of non-conducting mate-
rial filled with air, surrounds the first, so that
the conduction of heat must take place
through two successive layers, one filled with
air, and the other filled with hydrogen. Ex-
perience has shown that, in spite of the poor
nsulating power of hydrogen, the tempera-
ture gradient through the insulating layer
filled with hydrogen is sufficient to avoid any

liquefaction of the air enclosed in the second *

insulating layer, so that a very simple satis-
factory insulation is ensured by the simple
superimposition of two insulating layers, the
separate effects of which are insufficient,
whatever thickness may be given to them.

Of course, the respective thicknesses to be
given to the two superimposed layers depend
upon a large number of factors, and it is ex-
perience which must determine them in each
particular case. The important fact, how-
ever, is that, under a total thickness which is,
relatively speaking, not very considerable, an
insulator for very low temperatures may al-
ways be realized according to the device just
described. :

The annexed drawing illustrates diagram-
matically a constructional form of the above
described apparatus, in the case relating to
the non-conducting. insulation of a column
for the separation of the constituents of coke
oven gas. A designates the column, which
is provided with an inlet pipe for the gas and
several outlet pipes for the separated con-
stituents, especially for hydrogen. Around
the column A is fitted a gas-tight covering B,

provided with a usual porous substance

filled with hydrogen, approximately under
the atmospheric pressure. The h drogen is
introduced by the pipe D, and tge pipe E
enables the sweeping of the air during the
filling with hydrogen. Finally the covering
B is surrounded with a covering C provided
with a usual porous substance filled with air.
It is evident that a similar arrangement can
be used in any apparatus working at a low
temperature.

What I claim is: '

L. A heat insulation covering for appara-
tus operated at low temperatures which con-
sists of an inner layer of porous material sur-
rounding said apparatus and impregnated
with a gas which is not liquefiable at the tem-
perature at which said apparatus is operated,
an inner gas tight covering enclosing said in-
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ner layer of porous material, a second layer -

of porous material surrounding said inner
covering in direct contact with it and im-
pregnated with a gaseous medium which is
liquefiable at the temperature at which said
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apparatus is operated and an outer gas tight
covering enclosing said second layer of por-
ous material. :

9. A heat insulation covering for appara-
tus for separating by partial liquefaction
from a gaseous mixture a component remain-
ing in a gaseous state which consists of an
inner layer of porous material surrounding
said apparatus and impregnated with & gas
of the same composition as the said com-
ponent, an inner gas tight covering enclosing
said inner layer of porous material, a second
layer of porous material surrounding said
inner covering in direct contact with it and
impregnated with a gaseous medium which
is liquefiable at the temperature at which
said apparatus is operated and an outer gas
tight covering enclosing said second layer
of porous material.

3. A heat insulation covering for appara-
tus for separating by partial liquefaction
from a gaseous mixture a component remain-
ing in a gaseous state which consists of an
inner layer of porous material surrounding
said apparatus and impregnated with part
of the gaseous component separated in said
apparatus, an inner gas tight covering enclos-
ing said inner layer of porous material, a
second layer of porous material surrounding
said inner covering in direct contact with it
and impregnated with a gaseous medium
which is liquefiable at the temperature at
which said apparatus is operated and an out-
er gas tight covering enclosing said second
layer of porous material.

4. A heat insulation covering for appara-
tus operated at low temperatures which con-
sists of an inner layer of porous material
impregnated with hydrogen and surrounding
said apparatus, an inner gas tight covering
enclosing said porous material, a second lay-
er of porous material impregnated with air
and surrounding said inner covering in di-
rect contact with it and an outer gas tight
covering enclosing said second layer of por-
ous material.

In testimony whereof, I affix my signature.

JEAN LE ROUGE.



