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UNITED STATES PATENT office 
2,323,936 

NSULATING CONSTRUCTION ELEMENT 
Dudley Roberts, New York, N. Y., assignor to 
Rubatex Products, Inc., New York, N. Y., a cor 
poration of Delaware 
Application July 15, 1937, Serial No. 153,09 

(CI. 154—44) 5 Claims. 
My invention relates to a new insulating con 

struction element for housing of new and un 
expected properties with relation to low thermal 
capacity, waterproofness, great Structural 
strength, light weight, high sound and heat in 
sulating values, and other new and unusual prop 
erties that enable this construction element. 
to be used by itself, without any other material 
such as brick, as a wall for a house. 

Thus, for building low cost homes, a simple 
framework of grooved wood or metal members 
can be erected and the insulating construction 
elements of my invention slid into engagement 
therewith to provide inexpensive, Waterproof and 
properly insulated walls of satisfactory strength. 

Heretofore no single wall element has been 
known that possessed the necessary properties 
of waterproofness, structural strength, low ther 
mal capacity and high insulating values that 
would enable it to be used by itself as Wall na 
terial for housing. 

Accordingly, in general, my invention con 
templates a fabricated house construction in 
which my novel insulating construction element 
is the sole wall structure for the house, the Outer 
surface of the insulating construction element 
facing the outside of the house and the inner 
surface facing the inside of the house. 
The frame construction of the house is SO ar 

ranged, as will be described in more detail here 
inafter, as to permit the insulating units to be 
slid and secured in place frictionally and by ce 
ment. 
The unique combination of properties of my 

material, that is, specifically, its Water proof 
ness, its low thermal capacity, its high insulating 
values with respect to sound and heat, its great 
structural strength and light weight, all of 
which Will be explained more fully hereinafter, 
are peculiarly suitable to replace all of the coin 
ponent parts of wall construction for houses used 
up to this time. 
The insulating construction element of my 

invention comprises expanded rubber or rubber 
like piastic material, and in physical appearance 
represents a mass of rubber containing therein 
an infinite number of Small bubbles of enclosed 
gas. These enclosed cells of gas are themselves 
sealed and sealed from each other, and are re 
sonsible for the light Weight of the material and 
its insulating and other unusual properties. The 
insulating element can be made by a process 
as set forth in application Serial No. 706,773, 
filed January 15, 1934, Patent No. 2,091,335, is 
sued August 31, 1937, of which I am a co-inventor 
and of which this application is a continuation 
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in part. Therein is described a method of ex 
panding rubber by subjecting the rubber to an 
externally applied gas. 
The expanded rubber element of my invention 

can also be made by a process using an internally 
developed gas. These processes will be more 
fully explained hereinafter. 

In home construction, there has long been a 
Search for an insulating element that will meet 
the rigid specifications required. In part, these 
consist of light weight, to obviate the necessity 
for steel or concrete supporting structures of 
great strength and therefore great expense. 

In addition to light weight, the ideal material 
should be moisture proof so that no water or 
Water vapor can perimeate the walls; have high 
heat insulating properties to minimize, as far as 
it is possible, the necessity for developing heat 
within that Will not be directly used in heating 
the air of the inside rooms themselves. 
In this latter connection the thernal capacity 

of the insulating element which directly faces 
the room is of great importance. The heat ca 
pacity or thermal capacity of material is the 
amount of heat required to raise the temperature 
of 1 gran of the material i centigrade at 15° C. 
If the element requires a great amount of heat 
to increase its temperature, obviously when seek 
ing to Warm a cool room, a large portion of the 
heat developed by the heating means inus; he 
Xpended to bring these walls up to the proper 
temperature as well as to oring the air which 
is contained in the room to the desired tem 
perature. This is a condition that would result, 
When during cold Weather Windows are left open, 
as at night in the the bedroom. Conversely, in 
hot Weather, when the Walls have been heated 
up by the Sun during the day, if their thermal 
capacity is high, the cooling influence of the 
evening cannot bring down the temperature in 
any appreciable time. Thus it can be seen that 
the thermal capacity of the material, that is its 
Specific heat, is an irinportant factor in insulat 
ing elements for housing. 
Another problem with respect to such insulat 

ing elements resides in rendering them resistant 
to the attack of Vermin, termites and rats. 
With respect to modern housing, Sound insu 

lation is an extremely important problem. With 
the increase in external noises, the problem of 
preventing Such noises from entering the house 
is of vital importance. 
Many materials have hitherto been used as in 

Sulation compositions in the form of panels and 
the like. Such materials comprise “Celotex,' 
poitous light wood, a mix of hGg hair and aSphalt, 



2 
granulated cork with binder, wood fiber with 
binder, vegetable fiber in cardboard, as well as the 
usual construction materials, such as cement and 
steel. All these materials are subject to great 
deficiencies with respect to the desirable prop 
erties above listed. 

“Celotex,' porous light wood, Cork and vege 
table composition materials, are all Subject to 
dry rot and damp rot since they are water-ab 
sorbent. They have little structural strength in 
themselves; their impact and tensile strength 
is low; they are of only moderately light weight; 
their sound and heat transmitting value is far. 
from the ideal material. They are Subject to at 
tack by vermin, termites and rats. They are SO 
absorbent that, to effect a coating thereupon, an 
unusually large amount of coating material is 
required because of the large seepage therein. It 
is difficult to effect a good laminated structure 
using these materials because of their relatively 
brittle nature. 

All these materials because of their lack of 
many desirable properties in insulating and 
structural values have been found Wanting and 
have been used only because of the lack of any 
thing approaching an ideal structural element. 
The other ordinary construction units of satis 
factory structural strength composed of steel or 
concrete have the marked disadvantage of ex 
treme weight, entailing great expense in trans 
portation and installation in addition to the 
weight load imposed upon the structure wherein 
they are used. Their heat insulating properties 
are only fair. Their thermal capacity is mark 
edly high, 
An object of my invention is to provide a new 

and unusual insulation and construction element. 
Another object of my invention is to provide a 

new construction element of extremely low heat 
capacity. 
Another object of my invention is to form a 

new construction element of high impact and 
tensile strength. 
Another object of my invention is to provide a 

new construction element of extreme light Weight. 
Another object of my invention is to provide a 

new construction element that not only absorbs 
no water but is unaffected by water or water 
Wapor. 
Another object of my invention is to provide a 

new construction element with unusual. resist 
ance to the transmission of Sound. 
Another object of this invention is to provide 

a new construction element that is vermin-proof 
and not subject to attacks by insects, such aster 
mites, or by rats, 
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Another object of my invention is to provide a 
new construction element comprising gas ex 
panded rubber of closed cellular structure. 
Another object of my invention is to provide a 

new insulation element comprising an expanded 
mixture of rubber and a resin modifying agent. 
Another object of my invention is to provide 

a new insulation and construction element com 
prising a gas expanded mixture of rubber and 
phenol-formaldehyde condensation product. 
Another object of my invention is to provide a 

new insulation and construction element of gas 
expanded rubber with an added coating of re 
flecting value for reflecting and resisting heat 
waves to add to the material's heat-insulating 
properties and impact strength. 
Another object of my invention is to provide a 

new construction element comprising a laminated 
element with a wood exterior and an expanded 
rubber interior. 75 

2.828986 
Another object of my invention is to provide a 

new construction element comprising a steel 
member and gas expanded rubber attached there 
to during the process of expanding the rubber. 
Another object of my invention is to produce 

a new construction element comprising a rubber 
expanded to contact with a metallic re-enforcing 
member and a decorative facing material, such 
as Wood, metal or other similar substance. 
Another object of my invention is to produce 

an incubator of such low heat capacity as to pro 
vide a completely uniform temperature. 
There are other objects of my invention which, 

together With the foregoing, will appear in the 
detailed description of my invention which is to 
follow in Connection with the drawings, in which: 

Figure 1 is the perspective view of a house in 
which a cut-away portion indicates the use of a 
novel insulation material of this invention. 

Figure 2 is an enlarged perspective of the cut 
away portion indicated in Figure 1. 

Figure 3 shows a modified form of a coated 
construction element. 

Figure 4 shows the utilization of a construc 
tion element of my invention in sliding engage 
ment in a channel frame. 
Figure 5 shows a mounting for an assembly of 

the expanded rubber construction elements of my 
invention. 

Figure 6 shows modified assembly construction 
elements in which such assembly is joined to a 
frame member. 

Figure 7 shows a still further modification of a 
means for joining construction elements to ob 
tain a strong engagement and a water and air 
tight Seal. 

Figure 8 shows a modified assembly of the con 
struction elements of my invention in which a 
strong fit and a water-proof seal is obtained. 

Figure 9 shows a composite structure in which 
two slabs of expanded rubber are molded about 
and in contact with a sheet of expanded metal 
and a WOOd veneer surface. 

Figure 10 shows a means for expanding the ex 
panded rubber in contact with the expanded 
metal and Wood veneer. 

Figure 11 is a chart showing the sound absorp 
tion coefficient curves of the expanded rubber 
Construction element of my present invention in 
Comparison. With similar materials, 

Figure 12 represents a perspective of a house 
in which the expanded rubber construction ele 
ments of my invention constitute perse the Walls. 

Figure 13 represents a section in perspective 
taken along a line 3-3 of Figure 12. Therein 
is shown the practical use of the construction 
element of my invention as a wall for a house. 
The Wall material is securely placed in vertical 
grOOVed frame members. 

Figure 14 is a modification showing the hori 
ZOntal placing of this wall material in hori 
2Ontally extending grooved members. 

Figure 15 is a modification showing the use 
of the construction element of my invention as a 
Wall material per se in which engagement is 
maintained with a frame by friction and cement. 

Figure 16 is a graph showing the insulation 
effect of the hard insulating construction ele 
ments of closed cell expanded rubber of my in 
vention with respect to the transmission of cold. 

Figure 17 is a chart showing the insulating 
effect With respect to heat as determined on both 
surfaces and the middle of the closed cell ex 
panded rubber construction element of my in 
Vention. 
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Figure 18 shows a novel use and assembly of 

the closed cell gas expanded rubber construction 
element in overlapping relation. 
The expanded rubber which comprises the 

rigid construction element of my invention is 
made in this way. A composition comprising the 
following constituents: 

PartS 
Rubber, washed first grade crepe, smoked or 
rubber reclaim-------------------------- 00 

Sulphur------------------------------ 50 
Asphalt ---------------------------------- 25 
Light calcined magnesia------------------- 6A 

25 ----------------------------------te??SOn?Gi 
These constituents are thoroughly mixed on 

nasticating rolls, the rubber being first masti 
cated for a period of time depending on the 
poundage of rubber desired. To this is added the 
asphalt uniformly distributed over the rubber. 
In order to fully impregnate the asphalt in the 
rubber the mixture is taken to a dark room for a 
period of 24 hours rest, at the end of which time 
it is placed on a warm mill and heated to a tem 
perature not to exceed 100 F, to plasticize the 
product. With the production of a plastic state, 
the sulphur, calcined magnesia and gilsonite in 
the proportions as stated above, are then added 
and the resultant mixture held inactive for a 
second rest period of 24 hours to permit thor 
ough impregnation. This resultant dough is 
then taken and manufactured into various articles 
Such as slabs, boards, etc., suitable for use in 
Construction elements by means of a warming-up 
mill Or forcing machine and then cut into desired 
sizes. The formed rubber mix in an hermetically 
Sealed autoclave is then subjected to an inert gas 
for 5 hours at about a pressure of 3,000 pounds 
per Square inch and at a temperature of about 
236° F. This temperature causes a partial vul 
canization of the rubber so that the injected gas 
is held therein. The gas impregnated rubber in 
the autoclave is then cooled by means of a water 
jacket located in the wall of the autoclave for 
two hours, the gas pressure released and the gas 
impregnated formed rubber is placed into molds 
either alone or in combination with metallic re 
enforcing means and decorative surfaces as Will 
be more fully described hereinafter. The mold 
Anust be of the exact shape desired in the finished 
article. The mold is closed and subjected to 
heat. The heat expands the gas enclosed in the 
subber, thereby increasing the volume of the rub 
ber upwards of 600 per cent, and vulcanizing the 
rubber to permanently cure it. The expansion of 
the rubber forces it into intinate contact with the 
other elements adjacent in the mold and a firmly 
composited construction element is formed. 
To effect the final vulcanization and expan 

Sion of the gassed rubber a temperature of about 
328 F. over a period of about 2 hours is en 
ployed. in the process hereinabove explained, 
Siirogen gas is used as the gassing Inedium. 
Under slightly varied circumstances, other inert 
gases such as helium or carbon dioxide Inay also 
bë lised. Ai though it is obvious that the por 
tions and the tinnes given in this process may be 
ya,Iried within the Spirit of the invention, certain 
Sts. S Set fortin in the paragraph above are of 
Wita importance in obtaining an expanded rub 
befº vyiti ithe Rusia properties desired in the 
in atterial. For instance, the rest period of 24. 
hCu2S OS? tiheireacoats i A. a. dari rooi, after the 
initia Yasilication is of great importance in re 
StOing to te rii:Se' inse 

3 
which apparently are disturbed because of its 
violent working. As I have pointed out in my 
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prior application, the molecular structure of rub 
ber is theoretically described as normally in the 
form of a spiral or in extended molecular ar 
angement. This may be thought as giving to 
the rubber its elasticity and strength. 
During the working of the rubber described 

above a disturbance of the molecular structure 
apparently occurs and the rubber tends to lose 
its natural properties. I have discovered that it 
Sessential to provide a rest period for the rub. 
ber after the violent Working operation to per 
mit the rubber to regain its normal molecular 

angement. This rest period is given the rub 
ber mix after the incorporation of the asphalt 
and mastication of the rubber and again after the 
Sulphur, calcined magnesia and gilsonite are 
added on the mixing rolls and the rubber formed 
into a suitable shape. 
The bituminous material, in the example as 

phalt, acts as a flux at low temperatures in the 
stage of partial vulcanization. By this I mean 
that it assists in the partial Vulcanization. The 
ground gilsonite acts as a high temperature flux 
and assists in the final Vulcanization. 
The calcined magnesia is added aS rubber 

toughener and plays a Valuable part in my com 
pound. Any equivalent rubber toughener, such 
as Zinc oxide may replace the calcined ImagineSia. 
Of extreme importance in obtaining an in 

Sulating element of the desirable properties here 
in Set forth, is the step of partial vulcanization 
also Set out above. The partial Vulcanization 
gives a Set to the rubber so that the gaS that has 
been formed therein cannot eScape and assures 
a cell tight structure of sealed O-COnnuni 
cating cells throughout the mass. 

Referring now more particularly to the draw 
ings, in Figure 1. I have shown, a cut-away por 
tion 2 of a house indicating a means by which the 
¥ation element of this invention can be uti 
Zed, 

In the enlarged showing of this cut-away por 
tion in Figure 2, it is noted that the exterior 
of this house is composed of bricks 3 and that 
on the interior of the house facing the room is a 
layer of the expanded rubber insulation element 
5 of this invention with a decorative facing S. 
This facing 3 may be either a wood Veneer O' 
other similar solid decorative facing, or a paint 
or coating by which decorative effects are 
achieved and further advantages in the prop 
erties of the expanded rubber COISüruction elle 
ment are obtained. 

in Figure 3 a composite of an expanded rubber 
element and wood veneer is shown in perspective. 
The Wood veneer 3 is joined to the e:ŽpaInded 
rubber insulation element 5 during the process 
of expanding the rubber. 

In figure 4 an expanded rubber insulation 
element has been slid into engagement with he 
channel-shaped frame members 28, and in addi 
tion to the friction engagement obtained thereby 
a cement is used io obtain further a dheSion. 
The elemeni; is sic irato engagement, with its 
long side horizontally disposed, the channels 
being vertically disposed. This ºrOVides a, Siim 
plified assembly of construction elements. 

In Figure S wo expaled rubber insulation 
elements are joined by gileans of a imetallic 
incunting 93 into which 3hese insulation elle 
mentS are fitted. To secure a Strong iit and al 
Soltite Seal, an adiesive is ežnželo??ed Špetvyeen 
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metallic mounting 3 and the insulation element 
5. 
In the modified showing in Figure 6 one side 

of the metallic mounting 5 is given a flat con 
tour and provision is made for the entry of Screws . 
or fastening means therein so that engage 
ment can be made between such mounting 5 
and an ordinary frame member 6. The man 
ner of securing assembly of such mounting ele 
ment with both frame and insulation elements 
in which an excellent seal is achieved can be 
See 
In Figure 7 I have shown an extremely eff 

cient way of securing firm engagement between 
two expanded rubber elements of my invention. 
In perfect physical engagement to secure a strong 
structure and a water tight fit, two expanded 
rubber elements 5 are molded so that their ends 
present a step arrangement as shown in Figure. 
Under the so shaped ends are fitted metallic fit 
tings 2 which are formed by bending sheet metal 
of proper size back upon itself at its ends and 
shaping the middle of it in accordance with the 
shape of the molded elements 5. The fittings 
are then placed upon the ends of the rubber ele 
ments and joined by means of a fastening means 
9 held in place by nut 20, the bolt 9 extend 
ing through both metallic fittings and both rub 
ber elements. Over the folded ends of these 
metallic fittings and in friction engagement 
therewith is placed a metallic assembly means 
8. This serves to protect both the joint metal 

lic fittings and the fastening means. 
Figure 8 shows a modified mounting in which 

insulation elements 6 are joined in overlapping . 
relationship by means of a suitable cement to ob 
tain a water-proof fit. In this figure the two 
elements 5 as well as the other two elements 5' 
can be molded in joined relation during the proc 
ess of manufacture and the two elements thus 
formed joined by a cement along the line 22 only 
to obtain a simple water-proof seal. 

In Figure 9 is shown two slabs of expanded rub 
ber expanded in contact with a sheet of expanded 
metal 23 in between them, and in further con 
tact with a veneer 2. 

Figure 10 shows means for joining elements in 
Figure 9 during the process of manufacture of 
the element. In a mold 25 is laid first the Wood 
veneer 24. Over that is laid a slab of expanded 
rubber 5. Thereover is placed a sheet of ex 
panded metal 23, and over the sheet of expanded 
metal 23 is placed another slab of expanded rub 
ber 25. On being subjected to heat in the mold, 
the gas enclosed in the rubber expands, thereby. 
expanding the rubber into firm and intimate con 
tact with the expanded metal and Wood veneer. 

Figure 11 is a chart showing the sound ab 
sorption coefficient curves in which the proper 
ties of expanded rubber are compared with in 
sulating materials now commonly used. 

In Figure 12 is shown a modern low cost house 
in which a simple construction is set forth using 
the expanded rubber construction element of my 
invention. In the frame members 2 are grooves 
28. The frame members 2 may be of wood, 
metal or similar material. Since the insulating 
construction element of my invention is light in 
weight and is no great load on the frame mem 
bers 27, their weight and thickness can be much 
less than frame members now used in house con 
struction. 
As shown in more detail in Figure 13, the frame 

members are first set up in their vertically 
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2323,938 
struction elements 5 are slid in frictional engage 
ment with the frame members 2 and secured 
therein by means of a cement 29. Not only can 
the insulating construction elements 5 be slid in 
the grooved members to take their proper posi 
tion in the wall, but the windows 30 may also be 
placed in the frame members in the same way. 

In Figure 14 is showm a modification in which 
horizontally placed frame members 3 are so 
positioned that the insulating construction ele 
ments 5 can be slid into fit therewith along a 
horizontal path. If desired, a cement 29 may 
also be used to firmly secure the insulating con- . 
struction elements in place. A further securing 
means such as the screw 32 may be employed to 
fasten the insulating construction elements se 
curely in place to the frame members. 

In Figure 15 is shown a further modification im 
which a wedge shaped insulation element 34 with 
diverging edges 35 are placed in frictional en 
gagement with the similarly shaped frame mem 
bers 36. A suitable cement 37 may be used to 
Secure permanent engagement. The frame mem. 
bers may be assembled with suitable fastening 
means 38. 

Figure 6 shows the effect of this construction 
element in insulating with regard to low tem 
peratures. In the chart herein set forth a quan 
tity of solid carbon dioxide-dry ice is placed in 
side a box comprising the insulating 1% inch 
construction element of my invention. As can 
be seen from the graph where the dotted line 
represents the low temperature developed inside 
the box by the dry ice, and the solid line immedi 
ately thereabove represents the temperature of 
the insulating construction element half Way 
therein (in the center of the material), and the 
uppermost solid line represents the temperature 
of the Outside surface of the insulating construc 
tion element, the material acts as an excellent 
insulation, against cold. It can be seen that 
there is no Substantial difference between the 
temperature in the center of the construction elle 
ment in this experiment and the temperature on 
the outside surface thereof. This shows the high quality of the insulating properties. 
Figure 17 represents a graph showing the in 

fluence of a high temperature when directed on 
a surface of a 1% inch insulating construction 
element containing whiting. The legends set 
forth in the chart fully explain the showing 
thereof. The chart sets forth graphically the 
marked insulating properties of my material with 
respect to high direct heat. Thus, although the 
external surface of the materials reaches a tem 
perature of 191 F., the interior climbs only to 
125 F. and the innermost surface is raised but 
slightly to a maximum of 85 F. 
Figure 18 shows a novel assembly of my con 

struction elements in which a particularly simple 
method of forming large surfaces from compara 
tively small units is shown. Therein construc 
tion elements 5 are joined with an overiapse 
cured by a cement 22. The overlap can be a de 
sired length depending upon the particular 
strength factors required of the ultimate assem 
bly. The overlap can obviously be varied to pro 
vide a step assembly which is particularly ef 
fective as a water-proof structure as in roof man 
ufacture. The assembly set forth is simple, re 
quires little skill and can be utilized for all man 
mer of structures without special training. The 
assembly makes it possible to use small units in 

aligned position. Thereupon, the insulating con- 76 place of relatively bulky large slabs which have 
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been found more difficult to manufacture and transport. 
The various properties of this new construction 

element will be taken up separately, 
The structural strength of the expanded rub 

ber Construction element resides in its compres 
sion, impact and tensile strength. The material 
has a compression strength of 72 pounds per 
square inch. By reason of the fact that it is 
composed entirely of small bubbles of gas filled 
rubber, its strength resides in the arch produced 
by each of these bubbles. An arch is known to 
be the ideal structure for the strength properties. 
It is because of this that the material has high 
tensile and impact strength. The extreme light 
weight of the element which approximates 4 to 5 
pounds per cubic foot is due to the fact that the 
material is expanded to many times its original 
size and is composed primarily of enclosed gas 
areas bounded by rigid rubber cell walls. This 
extreme light Weight renders it very valuable in 
building Operations because of the lightness of 
the load on the framework. - The cost of trans 
portation and manipulation is far lower than 
construction elements of similar strength. 
One of the prime advantages of the insulating 

construction element of the present invention 
resides in the great ease in shipping and in 
manipulation of the elements in what is termed 
pre-fabricated housing. A Wall panel con 
structed in accordance with the present inven 
tion would weigh about 30 pounds. A concrete 
panel, such as is commonly used, of the same 
size would weigh 720 pounds. 
The Water-tightness of the material is absolute. 

Water-Condensation is a common factor in the 
deterioration of the "Celotex'-type wall; that is, 
during the cooling down of a structure compris 
ing “Celotex,” water from the air is condensed 
on the Surface thereof and Seeps into the ma 
terial, causing, in time, deterioration and rot. 
This expanded rubber construction element has 
been subjected to water for 110 hours continu 
ously and has been found to take up only 4 
per cent of water. On being exposed to the air 
for 48 hours, only .002 of water remains. This 
low percentage of Water absorbed is obviously 
negligible. Again, the Water-proof nature of this 
material prevents seepage or striking through of 
water or dampness from the outside atmospheric 
conditions to the interior of the structure in 
which it is used. It has been necessary in the 
past in using the "Celotex' type of insulation to 
have a complete water-proof barrier seal be 
tween the “Celotex' and the outside of the 
structure. The necessity of this barrier is elim 
inated when this expanded rubber construction 
element is employed. 
The low heat capacity of this element is a 

new and Vital factor in house construction. In 
an ordinary house during cold Weather, windows 
are opened at night during sleep. When it is 
desired in the morning to re-heat the house, not 
only must the air within the room be brought 
up to the desired temperature but a tremendous 
amount of heat is needed to bring the brick Walls 
up to the desired room temperature. This is 
because brick has a very high heat capacity. 
This will be made more clear When I refer to the 
fact that a heated brick will remain heated for 
a long period of time because of the contained 
heat and, inversely, it requires an appreciable 
amount of time to heat up a brick. The expanded 
rubber material which comprises this construc 
tion element is entirely different. Because of 
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its low heat capacity it not only can be heated 
up Very rapidly but also discharges this heat load 
as rapidly on being subjected to cooling influ 
ences. A concrete illustration of the superior 
properties of this material is shown by the fact 
that it takes approximately 100 times more heat 
to bring the inside of a brick wall having the 
same insulating value as the construction element 
of the present invention from 0° to 70° F, than 
it takes in the case of the expanded rubber wall 
herein disclosed. This is an illustration of the 
condition that would occur from leaving bed 
room Windows open at night, and turning heat On in the morning. 
The low heat capacity of the construction ele 

ment of my invention makes possible additional 
advantages when it is employed in the construc 
tion of, for instance, rooms since only a minimum 
of heat is required to bring the material which 
comprises the walls to the desired temperature. 
The major portion of the heat required to heat 
the room is devoted to raising of the temperature 
of the enclosed air. Since this air is easily 
measurable, the heat required to raise and main 
tain this air to a proper temperature is easily 
determinable. Since this is so, the heating 
means can be regulated with respect to their time 
of operation and according to the amount of 
heat that has been delivered into the room. 

Actual data on the specific heat of this ex 
panded rubber element in comparison with sim 
ilar materials follows: 

Specific heats 
(Ratio of thermal capacity to that of Water 

at 15° C.) 

S ST TqS TqST TTqS S STS TS S SS S SMS SLS S S S S MSS SMSSSS SS SS SS SSA SASSL S SLSSSSS = 1.00 

Expanded rubber (as herein disclosed) - .30 
Cork board--------------------------- = .485 
Celote*------------------------------- = .32 
Granulated hard rubber--------------- = .4 
Corrugated paper --------------------- = .34 

Attention is Specifically directed to the fact 
that the above values represent the specific heat 
of the materials in bone-dry condition. Obvi 
ously in use in this art they are subjected to the 
influences of rain and moisture of condensation 
as Well as ordinary seepage. As the materials 
absorb water, which by their nature they must, 
their Specific heat naturally approaches that of 
Water, namely 1. The expanded rubber element 
of my invention is absolutely water-proof and 
can absorb no water since it is composed of 
rubber or a mixture of rubber and modifier such 
as a phenol-formaldehyde resin both of which 
are completely water resistant. The physical 
Structure of the material represents an infinite 
number of closed and sealed minute cells of the 
material. No physical penetration by water is 
therefore possible. Its specific heat therefore 
remains at the low .30 shown above. 
With respect to the unusual property of low 

heat capacity with which the element of my in 
Vention is endowed, a special advantage of that 
property is taken by the use of this construction 
element in making incubators. The most im 
portant single factor in an incubator is the main 
tenance of a uniform temperature within. When 
the incubator is constructed of materials that 
conduct away heat, the conduction necessarily 
varies with respect to many influences such as 
external conditions. The amount of heat nec 
essary to build up and maintain a desired ten 
perature in the incubator also varies from time 
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to time. An incubator Composed of the material 
of my invention has a definitely determinable 
temperature. The low heat capacity of the nar. 
terial means that a minimum of heat will bring 
the Walls of the incubator to the desired tempera 
ture. Once this temperature is achieved it can 
be maintained in the status quo with almost no 
additional heat. So, for instance, in the incuba-. 
tion of chicken eggs the heat given off by the 
eggs themselves could be sufficient to maintain 
a proper temperature within the incubator. Thus 
in an incubator composed of the material of Eny 
invention it is unnecessary to maintain artifi 
cially a desired temperature by constant addi 
tion of heat. This factor is of infinite importance 
in the incubation of eggs since, when it is nec 
essary to constantly add heat, there is inevitably 
a constant variation of temperature, which varia 
tion is extremely detrimental to the hatching 
of the eggs. ???? 
The simplicity of construction and its peculiar 

properties make the insulating construction ele 
ment of my invention particularly suitable for 
the erection of chicken coops. A farrier, un 
skilled in building can quickly assemble an effi 
cient hen-coop with the use of these elements. 
A particularly efficient way of assembling the 

construction elements of ray invention consists 
in assembling separate single layer units in over 
lapping relation by means of a simple adhesive, 
as for example bituminous compositions. fore 
specifically, slabs of the expanded rubber nate 
rial are overlapped for any desirable area, de 
pending upon the strength of the joint required 
With the cementitious materia betWeen them at 

- this overlapping. The overlapping can be made 
satisfactorily with, for example, three inch en 
gagement of each slab. Depending upon the 
characteristics required in the structure to be 
formed and the thickness of the slabs employed 
in relation to the desired thickness of the final 
product, the Overlapping ceX be carried to any 
desirable degree even going so far as a complete 
two-ply cointinuous Overlapping as showra in Fig 
Ure 8. 

fany desirable characteristics are induced by 
the use of this overlapping arrangement. Size 
of the unit slab is an important factor in the 
manufacturing process. It is dificult to properly 
mold an expanded rubber slab of great size and 
thickness. Irregular shapes such as tongue and 
groove arrangements present difficult molding 
problems. The rubber does not always flow suf 
ficiently well to completely fill a small crevice 
in the mold to form a tongue. Thus it is diffi 
cult to make slabs With tongue and groove sides 
adapted to accurately engage similar adjacent 
slabs. Further, it is difficult to properly and 
uniformly cure a large and thick slab of this 
material. When the overlap arrangement is used, 
aminated or partially laminated assemblies can 
be formed using thinner slabs of material and 
producing an ultimately stronger structure. 

it has been found that 8, relatively small area, 
of Overlap Secured by a proper adhesive effects 
a very firin and permanent joint between the 
two slabs. The advantages of this type of con 
struction can be listed 8S follows: 

i. The strength of the slabs of expanded rub 
ber resides largely in the external skin. There 
fore, when two slabs are adhesively joined, we 
have two of these skins in adhesive relation. 
A great tensile strength results. 

2. The four skins involved in a laminated joint 
greatly increases the sound insulation factor. 
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2,333,986 
It is a well-known fact that differences in densi 
ties in a material such as a composite wall has 
beneficial results in reducing sound transmission. 3. The overlapping arrangement eliminates the 
necessity of difficult molding processes such as 
the tongue and groove slab or the very thick 
gas expanded slab. 

4. The Overlap construction reduces the load 
and strain on the edge portions of the gas ex 
panded slab. The strength resides in the engage 
ment of large flat surfaces, 

5. The danger of cracks setting up as in a 
simple butted joint or even a rabbeted joint is 
Completely eliminated. 

6. The overlapping can be made as long as 
necessary depending upon the particular require 
ments of strength or other factors involved. 

7. Thin slabs which are easier to gas and vul-, 
canize than thick slabs can be utilized in this 
type of construction. Thin slabs also reduce the 
possibility of injurious expansion and contrac 
tion under adverse temperature conditions. 

8. Slabs of indefinite size can be made by 
layering and overlapping. For example, slabs . 
four feet long and possibly three feet wide can 
be joined with slabs of approximately equal width 
irrespective of their length. By combining such 
slabs in this way, boards of indefinite length can 
be made. 

9. Warping can be largely eliminated by the 
use of a laminated construction as set forth. 

10. The overlap construction makes possible 
roofing and side Wall construction with simple 
labor and relatively low cost. 
This last feature 10, referred to above, is of 

extreme importance in the utilization of my in 
vention. The assembly of gas expanded closed 
cell rubber slabs can be effected by any ordinary 
Worker. The overlapping construction is effected 
by relatively simple placement of slabs and adhe 
sively Securing such slabs. A continuous struc 
ture can be effected with relatively small units 
of material. 
The heat insulating properties of this material 

have been determined. The following is a re 
port of an experiment performed to determine 
the thermal conductivity of this new construc 
tion insulating material: 

Specimens 
Two samples, 8 inches square and of an aver 

age thickness of .55 inches, were cut from the 
new expanded rubber construction element of 
the present invention. The average density of 
the two Samples, as determined at the comple 
tion of the test, was 3.92 pounds per cubic foot. 

lethod 

The method and procedure used were those of 
the guarded hot plate method for determining 
the conductivity of material as described in 
Transactions of the American Society of Heat 
ing and Ventilating Engineers, volume 34, 1928. 
Temperatures were measured by means of a 

Leeds & Northrup type K potentiometer in con 
junction with the copper-constantin thermo 
couples associated with the aforementioned ap 
paratus. 

Heat input to the hot plate resistance grid was 
derived from storage batteries and computed 
from the electrical input as measured with an 
ammeter and voltmeter. 

After heat flow had been stabilized, equilibrium 
Was maintained for approximately two hours 
during which time frequent readings of all quan 
titles were observed and recorded, 



2,828,936 
From the measured electrical input and the 

measured temperature difference across the test 
slabs, the coefficient of thermal conductivity was 
calculated from the following formula: 

IXVX3.415Xd 
c 2XA(4,-4) 

Where 
c=Coefficient of thermal conductivity at meam 

temperature of test slabs, expressed in 
B. t. u, per hour per square foot per degree 
Fahr. Temperature difference per inch 
thickness. 

I=Current to heater plate grid-amperes. 
W=Woltage across heater plate grid-volts. 
d=Thickness of specimen-inches. } 
A=Area for calculation-34 sq. ft. 
(t2-t1) =Temperature difference between hot 

and cold plates-º Fahr. 
Results 

Mean temperature ----------------° Fahr-:- 79.7 
Temperature difference-------- ° Fahr-– 77.7 
Current to hot plate---------- amperes-- 535 
Woltage across: hot plate----------volts- 4.18 
c=B. t. u. per hr. per sq. ft. per ° Fahr. per 
inch at above mean temperature------ 223 
The low thermal conductivity of this new ex 

panded rubber heat, insulating material is far 
below comparable construction elements. 
Thermal conductivity of insulating materials in 

sheet form, 
| 

Thermal 
Material L)ensity conduc 

tivity 1 

??8. ??er 
cu. ft. 

Expanded rubber----------------------------. 3.92 0,223 
Insulite--------------------------------------- 16.2 0.34 
Celotex------ 13.2 0.34 
Balsam wood 7,3 ().33 
Cyprus--- 29.0 0.6 
White pi 32.0 {? ?8 
CilaSS- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 5 to 6 
Concrete-------------------------------------- S SSSSSSSSSSSSSS 6t09 

1 Thermal conductivity, according to standard definitions repre 
sents the thermal conductivity in B. tu.'s per hour, per square foot, per degree Fahr., per inch in thickness. 
The sound insulating properties of this mate 

rial are in marked degree superior to comparable 
construction elements. Experiments to deter 
mine the sound transmission reduction efficiency 
have determined the following: 
The test results of sound transmission reduc 

tion efficiency reported herein Were made with 
the high speed level recorder. A description of 
this instruction is given in a paper entitled, "A 
High speed level recorder for acoustic measure 
ments,” by Messrs. E. C. Wente, E. H. Bedell, and 
K. D. Swartzel, Jr., published in the January 
1935 issue of the Journal of the Acoustical Society 
of America. 
The material tested was the 1/2' new ex 

panded rubber construction element of the pres 
ent invention with the hard finished surface on 
both sides. The test panel consisted of two 
3' x 6' sections of the material, or a total area of 
36 square feet. For test, this area of material 
was mounted in a wall opening between tWO ad 
joining sections of the laboratory. Rubber foam, 
compressed and cemented, served as an absolute 
seal between the outer edges of the material and 
the wall, and over the inner seam formed by the 
two sections of the panel. 
Measurements of the oldess level Wei'e Stede 
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7 
before and after introduction of the sample in 
the Wall opening. The sound transmission re 
duction efficiency of the material as measured in 
decibels at the respective frequencies is given in 
the following tabulation. 

Transmission 
loss in decihels 
1-2' new ex 

panded rubhir 
insulation 

element ?hard 
finish hoh 

sides) 

Frequency cycles per second 

The excellent sound-proofing qualities of this 
material are due to the fact that the cells which 
comprise the material are Sealed and non-con 
municating whereby each and every layer of cells 
offers a separate blockade to the transmission of 
sound. The sound proofing properties of the 
element of the present invention in comparison 
with other similar materials is shown by graph 
in Figure i. 
The verinian-proof nature of this material is 

primarily due to the fact that a large amount of 
sulphur, Whici, is customarily Used as the vul 
canizing agent is present in the finished product, 
Such sulphus, as is Well-known, is an effective 
deterrent to vermin, termite and rodent attack. 
Rubber also by its very nature is not ordinarily 
attacked by Such vermin, termites and rodents. 
This vermin-proof property has a real value in 
modern construction, since the destructive effects 
of termites in particular and rats on ordinary 
construction elements is well-known and effects 
heavy replacement charges. 
The addition of certain materials, such as 

phenol-formaldehyde condensation product be 
fore the material is expanded greatly increases 
its strength. The presence of this phenol-formal 
dehyde condensation product makes for an ex 
tremely hard expanded rubber construction ele 
ment with high compressive strength, which 
properties are extremely valuable in construc 
tion. The addition of this small amount of 
phenol-formaldehyde condensation product ef 
fects a surprising change in the characteristics 
noted. It further increases its water-resistance 
and resistance to permeation of vapors or gases. 
The phenol-formaldehyde condensation product 
is added to the rubber mix, along with the other 
Constituents, in the 'B' stage. This material is 
added in the powdered state. The temperature of 
the final vulcanization of the rubber effects the 
conversion of the phenol-formaldehyde condensa 
tion product from the 'B' stage to the infusible 
and insoluble "C" stage. No certain proportion 
of the phenol-formaldehyde condensation prod 
lucts need be set out here since all proportions 
have been found effective to produce desired prop 
erties in combination with rubber. The larger 
the proportion of thephenol-formaldehyde coin 
densation product the greater the weight. Spe 
cifically a mixture containing from 10 to 50 parts 
of phenol-formaldehyde condersation product, 
has been £ound to produce stiprising in prove. 
39?????? ?? ????g ?d W????e e?????ce as above 
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anoted. Other piastics such as hydrochlorated 
of chlorinate rubber, Vinyl COWPOUnés SUcia SS 
vinyl acetate and vially chioride, aEad other guits 
ae grisicial resigns.ca also be ased as modifying 
agents to obtain desirable properties. 
The peculiar natue of this Slaterial nakes it 

possible to effect valuable coatings to obtaia de 
sirable properties stag & narratar of coating 
material. These coatings Caya be applied by 
spraying of any conventional neasas. The closed 
cel and water-proof natºre of the entre naB 
terial inside and out makes possible the se of 
an extremely small amount of coating, since none 
is absorbed into the amaterial and therefore there. 
is no need to saturate the surface to effect a coa 
tinuous covering. Waluable 90parties &ze 
ac?nieved by the se of refecting coatings, such 
as aluminum paint or a coating of white sand, 
asbestos and a binder such as & lacquer. These 
coatings reflect light and heat waves and in 
crease impact strength, thus markedly tapiroving 
the properties of the rigid construction element. 

In so far as the Insterial of this invention 
is concerned the painting with aluriairauna paint 
or a combination of white sand, asbestos and & 
lacquer has three important advaitages: 

1. Prevention of reflation or distortion of the 
element under direct exposure to high tempera 
tures. This means that it prevents a localized ex 
pansion of the gas enclosed in cells at those 
points directly under an influence of high tem 
perature. In experinents it has been found that 
the construction element of this invention can 
stand temperatures of i80 to 200' . without re 
flation, whereas a board of similar specific grav 
ity tends to bulge where this high temperature 
strikes the face. 

2. Flame-proofing. Such coatings render the 
naterial resistant to a direct flame which obvi 
ously is of advantage in any building use. 

3. Greater surface strength. Such a coating 
increases the impact and the compressive strength 
of material. 
The expanded rubber element of my invention 

can be produced by other processes than the ex 
ternal application of gas under pressure described 
in detail hereinbefore. For instance, to a suits 
able mixture of rubber, sulphur and modifying 
agents there is added a chemical or chemicals 
adapted either to react to release a gas or adapted 
to decompose under external influences such as 
heat to produce a gas in order to inflate and 
expand the mass. Careful control is necessary in 
order to preserve the sealed cell structure which 
is of extreme importance in the insulating ele 
ment herein described. Thus a partial prevul 
canization before the release of the internally 
developed gas will serve to hold the developed gas 
enclosed within cells to produce a sealed closed 
cell structure or, by means of a rapid acceler 
ator, quick inversion from an unvulcanized to a 
vulcanized state also serves to prevent the escape 
of the gases and produces a closed or sealed cell 
structure." The gases that can be internally de 
veloped are nitrogen, carbon dioxide and similar 
inert gases. 
The processes of molding in conjunction with 

re-enforcing and decorative elements is much the 
same for this internally blown rubber as for the 
externally expanded rubber described hereinbe 
fore, 

It should also be noted that the physical char 
acteristics of the rubber with respect to tough 
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aess and brittileness cance Wyldey varie suit 
able choice of smodifying agents. For stance, 
e iarge amount of phermol-formaidehyde con 
densation product tends to produce a hard body. 
fà large amouflat o sulphur, that is in the Caeig 
borhood of 50% also produces a rigid cody. , 
however, low percentages of sulphur are used, 
that is in the neighborhood of 6%, a soft acdy 
is produced. 

Referring now more specifically to an insula 
tion element comprising the expanded rubber 
material of the present invention in combination 
with re-enforcing means and decorative ma 
terials, it has been shown that the expanded rub 
ber of this invention can be, during its precess 
of Finanufacture, expanded into complete and 
most iratinate CO2 tact with such re-enforcing 
?neans and decorative materials. A construction 
element of valuable properties has been made by 
expanding this rubber into contact with sheets 
of 'g'' thickness made of asbestos, cork and rub 
ber. This latter composition facing is fiane 
proof and adds measurably to the compression 
and tensile strength of the eleRient. It has also 
been found desirable to expend the material of 
ny invention into contact with a A' sle of 
gypsum enclosed between two layers of paper 
pulp composition. The adherence of the ex 
panded rubber to this latter A' slab is excellent. 
Joints between such laminated construction elle 
ments can be entirely filled by plaster of 
Paris mixture thus forming a tight wall. The 
use of Such construction elements in house build 
ing eliminates the necessity for plastering thus 
saving immeasurably in the time required for 
ordinary plastering to dry out. 

Further, a construction element can be made 
by expanding rubber in contact with a wood, 
metal or similar material. A room lined with 
such elements incorporates both the necessary 
decorative values as well as the properties of 
heat and sound insuliation, water-proofness, 
structural strength, low heat capacity and ver 
nin proofness already discussed. 
As can be seen from the above description, the 

insulating element of my invention has broad 
application in many fields. I intend to restrict 
myself only by the following claims. 

I claim: 
1. An impermeable insulating ellement compris 

ing a closed cell gas expanded mixture of rubber 
and a phenol formaldehyde condensation product. 

2. An impermeable insulating element con 
prising a closed cell gas expanded mixture of 
rubber and a phenol formaldehyde condensation 
Product having unusual light weight, high im 
pact and tensile strength, water resistance and 
low thermal conductivity. 

3. An insulating element comprising a closed 
cell gas expanded mixture of rubber and a ther 
mosetting plastic to provide increased strength 
and impermeability. 

4. An impermeable insulating element com 
prising a closed cell gas expanded mixture of 
rubber and from 10 to 50 per cent, of powdered 
phenol formaldehyde condensation product. 

5. An impermeable insulating element com 
prising a closed cell gas expanded mixture of 
rubber and a powdered phenol formaldehyde 
condensation product, and a heat reflecting coat 
ing applied to the surface of said element. 

DUDLEY ROBERTS, 


