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12 Claims, 
The present invention relates to heat insula 

tion and more particularly to insulation consist 
ing of a cellular mass of one or more organic sub 
stances. 

In the art as hitherto developed heat insula 
tions of the above kind have been produced from 
a mass of asphalt which is melted in an air 
tight container into which a gas soluble in the 
mass is fed under pressure. When the mass has 
been saturated with the gas, the external pres 
sure is suddenly reduced with the result that gas 
bubbles or cells are formed in the mass, making 
it highly vesiculated. 
The present invention makes use of this known 

process and has for its object to provide a heat 
insulation material with a very high porosity, 
which has a very low specific gravity, and which 
is of solid elastic form at ordinary temperatures. 
According to the invention, organic substances 
are used which are converted into liquid state at 
a temperature, of about 100-300' C. but which, 
when again cooled down to usual temperatures, 
become solid or hard, and at this temperature 
are not softened, for instance, by moisture. We 
have found that polystyrol, i. e. compounds be 
longing to the group of polymeric compounds of 
vinyl, such as the substance commercially known 
as trolitul, and equivalents thereof, provide ani 
excellent insulation material when treated as 
herinafter explained. The substance of Com 
binations thereof from which the insulation ma 
terial is built up will, in the following descrip 
tion, be termed the base substance. 
According to the invention, insulating mate 

rial may be produced with one or more base sub 
stances as the principal constituent, and such 
material is cellular or porous to a high degree 
and, therefore contains a very small quantity of 
base substance per unit volume. A unit of the 
material contains a great number of cells, most 
of which are closed, said cells being separated 
from each other by walls of the base substance. 
Said walls are of very small thickness which may 
be as low as between 0.1 and 0.001 mm. Con 
sequently the cell walls have such a small cross 
section that there is a very great resistance to 
heat conduction through the same, which resist 
ance is increased still more due to the fact that 
the mentioned base Substances are themselves 
bad heat conductors. 
On account of the above mentioned quality of 

the material, that is its very high porosity and 
the extremely thin cell walls, its specific gravity 
will be very low, Tests carried out have shown 
that the specific gravity may be decreased with 

(C. 154-45) 
Out difficulty to below 0.1, and if desired, even as 
far as below 0.04. This quality characterizing 
the material is of great importance, with refer 
eace to its heat insulating capacity, in cases 
where the finished material is to be used for in Stilating portable apparatus, such as, for instance 
thermos bottles, heat retaining Containers, re 
frigerators or the like. In spite of itslow specific 
gravity the insulating material is very permal 
nent (stable), i.e. it will not be compressed and 10 
lose its porosity even at rather high tempera 
tures, which may occur, for instance, in the 
Walls of heat retaining containers. 
As an example, the treatment of trolitul ac 

gording to the invention will be described in the 15 following: 
The base substance, which is suitably in 

pulverized form, is heated to the melting point, 
that is about 170° C., in a closed vessel contain 
ing a gas, preferably methyl chloride, which is 20 
Soluble in the substance. The pressure in the 
vessel may be about 30 atmospheres. The 
melted or semi-liquefied mass is thereafter sub 
mitted to a quick expansion, the pressure pre 
Valling in the melting vessel being rapidly re- 25 
duced. The expansion may be produced for in 
stance, by opening a bottom valve or the like in 
the expansion vessel and by allowing the mass to 
be forced either into the atmosphere or into a 
vacuum vessel or one in which a lower pressure 30 
is prevailing than in the melting vessel. The 
time required for reducing the pressure in the 
mass may be made regulatable. The pressure 
reduction may be utilized for forcing the mass 
from the melting vessel to the other vessel. The 35 
vessel into which the mass is forced under pres 
sure reduction after the melting procedure, may 
be formed according to the form or shape de 
sired of the insulating material. Instead of 
forming the material in this manner, the cellular 40 
or porous maSS leaving the vessel in which melt 
ing occurs may be cut into small pieces, which 
thereafter may be pressed together or connected 
in any known manner to secure any desired shape. 
The gas dissolved in the base substance dur 

ing the melting period is freed during the expan 
sion period and forms a great number of fine 
bubbles or cells in the base substance, which con 
sequently is given the above described very high 50 
degree of porosity. A cover for protecting the 
inner part of the porous mass may preferably be 
obtained by heating and melting its outer parts. 
If desired, solid substances may be introduced 

into the melted mass before its expansion, as for 55 
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instance saw dust, wood fibre, textile fibre, 
aluminium powder or the like. Fibre Substances 
give great stiffness to the material, and therefore 
this method is preferable, for instance, when 
large plates of relatively small thickness are to be 
produced. By incorporating aluminum powder, 
a reflecting surface may be obtained on the cell 
walls in order to decrease the heat radiation 
through the cells. For obtaining this effect, it is 
advisable to choose an aluminum powder, the 
grains of which have a predominantly flat form. 
Also other metals than aluminum, Such as 
cadmium, silver, bronze and others may be used. 
The desired increase in stiffness of the material, 
for instance for producing thin insulating plates, 
may also be obtained by mixing paper waste, 
threads of cotton, wool or the like, into the mass. 
Other gases than methyl chloride suitable in 

this connection are: air, carbon dioxide, nitrogen, 
sulphur hexafluoride, methyl or ethyl ether or 
the like. The gas must of course be soluble in 
the base substance to a suitable extent, and fur 
thermore the pressure, during the melting pro 
cedure, must be chosen so as to enable the sub 
stance to absorb the gas. It may sometimes be 
preferred to press or stir a gas into the melted 
substance, for instance a heavy gas with low heat 
conductivity, such as sulphur hexafluoride, ethyl 
bromide, methyl iodide etc. If a gas of this kind 
is introduced in this way in a base substance in 
which it is not soluble the gas will remain in 
the pores or cells and aid in increasing the in 
sulating capacity of the material. 
What we claim is:- 
1. Heat insulation consisting of a low-specific 

gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells. 

2. Heat insulation consisting of a low-specific 
gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells and a 
substance intimately intermixed therewith for 
stiffening said mass. 

3. Heat insulation consisting of a highly cellu 

2,028,204 
lar mass of polystyrol and a metal powder inti 
mately intermixed therewith. 

4. Heat insulation consisting of a highly cellu 
lar mass of polystyrol, Substantially composed of 
closed cells and having a specific gravity which , 
is 0.1 or less. 

5. Heat insulation consisting of a highly cellu 
lar mass of polystyrol the specific gravity of 
which is on the Order of 0.04. 

6. Heat insulation consisting of a low-specific- :) 
gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells the 
walls of which are so thin as to be highly resistant 
to the conduction of heat. 

7. Heat insulation consisting of a low-specific- 15 
gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells the 
walls of which have a thickness on the Order 
of 0.1 mm. 

8. Heat insulation consisting of a highly cellu- 20 
lar mass of polystyrol having a COating of non 
porous material surrounding the porous inner 
parts of the insulation. 

9. Heat insulation consisting of a highly cellu 
lar mass of polystyrol having heat reflecting Sur- 25 
faces on the walls of the cells. 10. Heat insulation consisting of a low-specific 
gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells which 
confine a gas of low heat conductivity. 30 

11. Heat insulation consisting of a highly cellu 
lar mass of polystyrol having the wall of its 
cells including fibrous stiffening material and, 
with heat reflecting surface coatings of a metal?. 
powder. 35 

12. Heat insulation consisting of a low-specific 
gravity and highly-vesiculated mass of poly 
styrol substantially composed of closed cells the 
walls of which contain a fibrous stiffening ma 
terial and are so thin as to be highly resistant to 40 
the conduction of heat. 

CAR GEORG MUNTRS. 
JOHN GUDBRAND TANDBERG. 
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