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This invention relates to an insulating and 
building board and a process for manufacturing 
it. More particularly, it relates to an insulating 
and building board comprising heat expanded 
perite and a fibrous organic or inorganic na 
terial or both. This application is related to our 
co-pending application 795,128, which covers a 
building board comprising uncoated expanded 
perlite together with a fibrous substance; and to 
application 795,129, which covers a board con 
taining coated or uncoated expanded perlite, a S 
phalt from an emulsion and a fibrous Substance, 
both applications were filed concurrently here 
With. Perite is a generic term for certain volcanic 
glasses which contain relatively Small amounts 
of Water entrapped in the glassy Structure. 
Upon rapidly heating perlite to the point of in 
cipient fusion it suddenly expands due to the 
internal pressure of the vaporized water. If the 
operation is carefully controlled as to tempera 
ture and time a product is formed comprising 
bubbles, most of which are sealed and have a Sub 
atmospheric internal pressure. The material has 
excellent, therinal and sound insulating proper 
ties. If the expansion temperature is high and ex 
pansion very rapid, the bubbles may burst, form 
ing shattered fragments having curvilinear Sur 
faces and thin Walls. The major part of the sealed bubble type of 
expanded perite floats on water, and there may 
be as much as 90 to 98% that floats. Most of 
the shattered fragilent type of naterial Sinks in 
water. This invention is particularly concerned 
with the sealed bubble type of expanded perlite 
for use in the novel composition and proceSS 
herein described. 

In a broad embodiment the invention corn 
prises a building board made by forming an aque 
ous slurry of expanded perlite which has been 
goated with a thermoplastic material melting 
above about 100° F., and a fibrous Substance, 
forming the material into a web while Simultane 
ously separating water, and then drying it, With 
or without consolidation prior to drying. 
This invention affords a means of forming the 

expanded perlite into a board or slab in Such 
a way that advantage can be taken of the desir 
able insulating properties of the expanded perlite. 
What is more important, it affords a method of 
introducing large quantities of asphalt or other 
thermoplastic material into a board while at the 
same tine producing a lightweight product of 
high strength, particularly as regards wet 
Strength. 
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A usual nethod of preparing boards containing 

asphalt is to form a board fron a fibrous mate 
rial, Such as Wood pulp, bagasse, newsprint, etc., 
by making a slurry in water, subjecting it to 
a forming operation to produce a sheet, drying 
the Sheet, thus formed, and finally dipping or 
Otherwise in pregnating the board with hot as 
phalt. Usually the boards so produced are in 
pregnated only part way through, either because 
of the difficulties associated with getting the as 
phalt to penetrate completely through the board, 
Cr because complete penetration results in an 
undesirable increase in the weight per unit of 
the Saturated board. Thus, if a fiber board 
Weighing about 800 pounds per thousand square 
feet is impregnated With 400 pounds of asphalt, 
the total weight of the board is 1,200 pounds 
per thousand feet. Half-inch board thus pro 
duced Would generally be impregnated to 4 inch 
depth more or leSS On each side, leaving a core 
of unimpregnated fiber. When the board is ap 
plied, for example to a building, if the asphalt 
coating is penetrated, e. g. by nailing, water can 
reach the uncoated fiber which results in a disin 
tegration of the board. It is apparent that the 
general utility and applicability of the board is 
limited by the Service to which it is likely to be 
Subjected. 
By the present method a board can be pro 

duced containing, for example, 400 pounds of 
aSphalt per thousand Square feet, weighing about 
950 pounds per thousand square feet or less as 
Compared with 1200 pounds for an impregnated 
fiber board. From this comparison, it is evident 
that the invention provides a method for intro 
ducing asphalt into the board in amounts at 
least as great as is usually required for the satu 
ration of fiber board in a conventional manner, 
Without sacrificing either strength, weight, or 
insulating value. A dipped fiber board of com 
parable Wet Strength would Weigh about 1600 
pounds per thousand square feet. The saving 
in weight, material and handling costs includ 
ing freight becomes immediately apparent. A 
further economic feature of the invention is the 
decreased weight of the structure into which the 
board is incorporated. 
The impregnation of fiber board with asphalt 

generally decreases the insulating value to a point 
Which approaches that of asphalt itself. With 
the present invention the fibrous material and 
the embound coated perlite, as well as the air 
Spaces between fibers and perlite particles and 
further including the space within the perlite 
bubbles contribute to improved insulating qual 
ities. 
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Another advantage of this invention lies in the 
fact that the asphalt is uniformly distributed 
through the board so that the entire board is ren 
dered waterproof and of high wet strength. This 
means the board will not disintegrate even if 
soaked with water. This contrasts with the gen 
eral practice of only partially impregnating the 
fiber board, leaving a core which is susceptible 
to the disintegration effects of Water should the 
film of asphalt on the outside become broken. 
The board of the present invention can be cut 
or sawed on the job to any size or shape. The 
resulting material is still waterproof and has the 
same high wet strength as the. Original board. 
from which it was cut. On the other hand, if 
a partially impregnated slab or fiber board is cut, 
provision must be made to seal the raW edges, 
otherwise water can penetrate to the interior and 
the board falls to pieceS. 
Expanded perlite has a great affinity for a S 

phalt. Likewise, it is in no Way changed or 
damaged by temperatures of the Order of those 
required to coat the perlite with asphalt of any 
melting point. Any quantity of asphalt can be 
added to the perlite up to a maximum at which 
the asphalt causes the particles to Stick together. 
The coated product should flow freely some 
thing like wet Sand when hot, and even more 
freely when cold. The amount of asphalt Which 
can be added and still maintain this property 
will depend to a large extent upon the. Surface 
area of the expanded perlite. 
The asphalt-coated particle, either With or 

without a wetting agent being added, can be 
made into a slurry With fiber and can be formed 
into a board in a manner familiar to the fiber 
board and paper industries. The particles are 
distributed more or less uniformly throughout 
the body of the finished board. The asphalt 
tends to render the entire board Waterproof, and 
it has good wet strength. 
The mixing of fiber with coated expanded 

perlite in the manner herein described makes 
it possible to form the particles into boards, 
sheets or mats which can be nailed or otherwise 
fastened to ceilings, walls, etc. The added fiber 
increases the strength of the expanded perlite 
board. The board, in addition to thermal and 
sound insulating value, is resistant to fire. Al 
though fibrous material of organic origin is COm 
bustible, nevertheless in the preferred per 
centages used in these boards the tendency is to 
burn but slowly and the fiber tends to carbonize 
leaving the expanded perlite in place. As a re 
Sult considerable fire protection is furnished. 
Even when high percentages of fiber are used the 
board Will not readily Support combustion of it 
Self. - - 

In one specific embodiment the invention con 
prises a board containing asphalt coated ex 
panded perlite and a fibrous material of Organic 
or inorganic origin, said board being made by 
forming a slurry of the mixed components in a 
liquid Such as water, and then filtering or other 
Wise removing the Water in Such a manner as to 
form a web or sheet, generally followed by con 
solidation such as pressing it to the desired 
thickness and density, and drying the product 
thus made. 
In another specific embodiment the invention 

comprises a process for manufacturing a board 
including the steps of forming a dilute slurry in 
water of expanded perlite and fiber, said perlite 
being coated with a thermoplastic material such 
as asphalt, and then forming the mixture into 
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4. 
a web, at the same time removing Water, Consoli 
dating the web thus formed to a desired thick 
ness, and finally drying it to produce the board. 
Although the sealed-void type of expanded 

perite is preferred in many of the board com 
positions coming within this invention, it is 
possible to use the shattered fragments. Coating 
of the shattered fragments with a Sphalt tends to 
agglomerate them and entrap bubbles of air With 
the result that an aggregated particle formed 
of the coated shattered fragments acts in much 
the same way as the sealed-bubble type of par 
ticles. Instead of sinking in Water as the un 
coated broken material does, the coated, Satu 
rated fragment will largely float. 
The coating of the particles With aSphalt in 

creases the strength of a board over that which 
can be obtained by uncoated perlite and has the 
further effect of increasing the Wet Strength of 
the board. This is important, as indicated above, 
because boards comprising fiber alone disinte 
grate under the influence of Water. 
The fibers used in many building and insulat 

ing boards are cellulosic or ligno-cellulosic. 
When beaten in water these materials may be 
come hydrated, that is, water penetrates into the 
fiber to form a gell-like maSS on the Surface of 
the fiber; or may develop minute fibrillae extend 
ing from the principal fiber particle. When 
formed into a mat or sheet, the fibers become 
interlocked and bind themselves to each other. 
Upon drying the sheet shrinks and has a certain 
amount of strength either because the drying 
gell-like surfaces of the fibers cement them to 
gether or because the fibrillae of adjoining par 
ticles become entangled. The extent of hydra 
tion, if this actually occurs, or fibrillation, if 
such is the mechanism, has a profound effect On 
the strength of the board. The greater the beat 
ing and hence hydration or fibrillation, the 
stronger the final board. 

increased beating results in a slower Stock; 
that is, the Water runs away more Slowly from 
the mat or felt on the board machine. 
We have found that by adding the coated, ex 

panded perlite to pulp slurries, a given stock is 
made freer, provided it is initially less free than 
the perlite. Thus by this invention advantage 
can be taken of the increased strength-produc 
ing properties of slow pulp and at the same time 
the formability of the stock relative to its free 
neSS is greatly improved thereby increasing the 
rate of board formation Which produces a manu 
facturing advantage. 
We have found that it is also possible to reduce 

drying time over that made from fiber pulp alone. 
Just why this is so is not definitely known, but it 
is evident that the expanded perlite holds Water 
mainly on its glossy surface from which it evapo 
rates quickly and easily when the temperature is 
Sufficiently high. Apparently these dried par 
ticles may be heated to temperatures above the 
boiling point of Water since they are no longel 
subjected to the cooling influence of the evaporat 
ing water, and reach a temperature greater than 
that of the Surrounding Wet fibers, Which remain 
at or below the boiling point of Water, until the 
water content of them has been Substantially 
eliminated. The higher the heat content of the 
dry particles, the greater the heat transfer rate 
to the Surrounding fibers by conduction and radia 
tion. Consequently, the rate of evaporation from 
the Wet fibers themselves is increased. The net 
result is a reduced drying time by as much as one 
third over boards made from fiber alone. 
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The net effect of the improved filtration and 
formability and increased drying rate is an in 
crease in production capacity, both in the board 
machine and the drying chamber. On existing 
plants this means increased plant capacity for a, 
given rating in fiber insulating board. For new 
plants it means a reduction in capital invest 
ment. All of this adds up to decreased produc 
tion costs. This, coupled with the fact that in 
proved products are obtained, means an advan 
tage for the process and its product over those 
formely made from pulp alone. 
Another effect which is of Substantial inpor 

tance in this invention is the in proved strength of 
the boards and the greater flexibility as to the type 
of board that can be produced. 
Temperatures of 275-325 F. or higher are genr 

erally employed in the driers. At these tempera 
tures the asphalt coating on the perlite particles 
becomes substantially fiuid. Migration of the 
asphalt into the fiber may occur resulting in 
binding the fiber to the perlite and in improving 
wet strength. At the same time, however, the 
asphalt does not flow away from the particles 
to form a continuous phase throughout the 
board. This means that the natural matted, felt 
like structure, taken on when the fiberS are 
formed into sheets or nats by the Wet process 
described herein, is retained With the added ad 
vantage of the effect of the perlite and the 
asphalt contributing to the lightweight, strong 
board of this invention. If it were attempted to 
incorporate as much asphalt into fiber by dry 
methods and hot molding, the resulting board 
would have an altogether different character. ; 
Such boards are heavier and denser, generally 
having lower insulating value. 
The expanded perlite used in this proceSS aS 

previously indicated, preferably is of the vesicular 
or sealed bubble type comprising a major portion 
of particles having sealed bubbles, but may also 
comprise the shattered bubble type. The bulk 
density of the expanded perlite suitable for this 
process may range from about 1 to 20 lbs. per 
cubic foot and is preferably of the oider of about 
5 to about 15 lbs. per cubic foot. Miesh sizes larger 
than 20 mesh may be used but for many purposes 
material passing 30 mesh and finer is preferred. 
In this way a lighter weight, more uniform fin 
ished product can be produced, which is ad 
Wantageous. 
The expanded perlite may be coated with a 

thermoplastic material Such as a Sphalt having a 
melting point of about 100° F. or preferably 
140-250° F. by contacting the expanded perlite 
With molten asphalt or the like in the proper 
proportions. The perlite is quickly and readily 
wetted by the coating material and a uniforn 
coating can be prepared. The Coated naterial, 
after cooling to room temperature, flows imuch 
like dry sand. It is preferred to correlate the 
amount and melting point of the aSphalt So that 
the coated product can be handled in this 
36. 
The coated perlite has the advantage of being 

Waterproof. The finished board does not absorb 
Water to a damaging extent either When in con 
tact with it, or from moisture from the air. The 
Wet strength is higher than any commercial fiber 
insulating board. There is also a nanufacturing 
advantage in that filtering and drying time is 
reduced. 
The proportion of asphalt or other coating 

substance may vary substantially, depending 
upon the particle size of expanded perlite and its 
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6 
bulk density and the type and quality of board 
desired. Thus, for expanded perlite weighing in 
the neighborhood of about 8 to 15 pounds per 
cubic foot each 100 parts by weight of expanded 
particles may be coated with from about 1 to 
about 150 parts by weight of asphalt. The pro 
portion of a Sphalt to a large extent depends upon 
the amount of surface of the expanded perlite. 
In general the greater the particle surface, the 
more asphalt it is possible to incorporate on a 
given weight of expanded perlite without the 
particles sticking together. The actual amount 
that can be used is to Some extent governed by 
the melting point of the asphalt and by the 
method that is employed for applying it. The 
character of the expanded perite is also in 
portant, i. e. whether it is of the sealed bubble 
type or has many shattered fragments. 

Instead of asphalt, petroleum pitch, coal tal 
pitch, wood tar pitch, lignite tai' pitch; various 
types of therinoplastic natural or synthetic 
resins; rosin; latex, either of synthetic or natural 
origin; and other thermoplastic materials may 
be employed. Thermosetting resins and plastics 
may be used although not necessarily With ex 
actly equivalent effects. 
These provide excellent films on the perlite 

particles tending to prevent segregation into sizes 
during shipping and add strength, and cushioning 
the coated particles thus reducing breakage dur 
ing handling. Asphalt is preferred from the 
standpoint of availability, cost and ease of han 
dling. 
The fiberous substances useful herein, may vary 

Substantially depending upon the Service for 
which the board is intended. When making in 
sulating board both from a standpoint of cheap 
ness, availability of material and the benefit to 
be derived, relatively short fiber materials such 
as paper pulp, kraft paper pulp, newsprint pulp, 
bagasse, rags, ground redwood bark and other 
naturally cocurring vegetable fibers, may be en 
ployed. Many of these have been used alone in 
insulating boards available under various trade 
laneS. 
Long vegetable fibers, such as hemp, cocoa, 

jute, etc.; or animal fibers, such as hair, pulped 
leather, Silk, etc.; or artificial fibers, such as 
rayon, nylon, Vinyon and the like, may be used. 
These are classed as organic fibe's and are of 
Vegetable, animal or synthetic origin. Instead 
of organic fibers, inorganic fibers including rock 
Wool, asbestos, glass Wool, mineral, etc., may be 
employed. These materials yield products which 
are fire resistant and as a rule are used for special 
purposes where fireproofness or fire resistance 
are desired. 

In general, as previously indicated, the length 
Of the fibers should be sufficient when taken as 
a whole to entrap or bind the particles of ex 
panded perlite as well as to bind fibers to fibers. 
The mechanism by which this is done may be 
considered, as was previously indicated, to be 
by the entrapment of a gel-like structure of hy 
drated pulp, or by the interlacing of fibrillae 
extending from the main body of the fiber as 
well as due to entanglement of the ultimate fibers 
themselves. In order to provide the greatest 
strength in a board with a given quantity of fiber, 
the best results are generally obtained if at 
least a Substantial part of the fibers or the fibrillae 
are longer than the diameter cf the perlite par 
ticle being enbound. For the best results at 
least, the average length of the fibers should be 
Several times the diameter of perlite and the 
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fiber portion of the slurry should be slower than 
is that of the slurry of fiber and expanded perlite. 
The relationship between the diameter of the 

fiber and the length of the fiber, is also a factor. 
For example, chemical wood pulp may have a 
fiber length of three millimeters and a diameter 
of about 0.03 millimeter. Mechanical pulp may 
have a particle length of One millimeter and a 
diameter of 0.02 millimeter. The bonding effect 
of these two pulps might be entirely different, 
even though the average diameter of expanded 
perlite particles included in a sheet or board 
were adjusted to allow for the shorter fiber 
length. 
Other pulped fibers have been reported to have 

the following length to diameter relationships 
expressed in millimeters: Straw-1.5:0.015; ba 
gasse-3: 0.015; cotton-30 : 0.025; linen-25: 0.02; 
hemp-20: 0.02. 
The optimum relationship of fiber length to 

perlite particle size may also vary depending upon 
whether the perlite comprises mainly sealed bub 
bles or is of the shattered type. 
The fibers themselves may be coated with a 

thermoplastic material, such as those described 
above, or a material which will coat, penetrate 
Or waterproof the fibers in the finished board 
may be added in the slurry. These may include 
Such things as kerosene, wax emulsions, linseed 
oil, drying oils and the like. 
The fiber may be pulped by any suitable meth 

od of which several are known and conven 
tionally used, to produce a slurry of fiber in 
water. Stocks composed mainly of longer in 
dividual fibers can be made into a slurry by agi- : 
tation or any Suitable method. 
A slurry is made of coated, expanded perite, 

fiber and water to Such a consistency as will 
readily form on the board machines. These may 
include continuous rotary vacuum filters, Four 
drinier machines, Suction mold machines, or the 
continuous cylinder type of board machine. 
The amount of expanded perlite ranges from 

about 10-75% by weight of the total suspended 
Solids. Other useful ingredients of the finished 
board can be included such as sizing material 
of which rosin, paraffin emulsions, etc., are ex 
amples; termite repellants; materials which will 
prevent the formation and growth of algae, etc. 
These can be added at any desired point before 
the forming machine or can be added after the 
Web is formed. 
A wetting agent for the perlite may be en 

ployed when using the coated expanded perlite. 
This tends to reduce the amount of water me 
chanically retained by the perlite and also re 
duces the time for mixing and time for filtering. 
Less water is retained after filtering, hence the 
drying time is reduced. These manufacturing 
advantages are outstanding for this invention. 
The mixture is kept agitated to prevent the 

solids from settling out prior to being deposited 
on the board-making device. The wet board is 
then passed between rolls or otherwise con 
pressed to force out additional water and to con 
Solidate the web or units. By regulating the 
pressure, differing degrees of density of the 
finished board can be obtained. The board thus 
produced may be cut into Sections of desired size 
and dried in an oven, generally over a period 
of about 1 to 24 hours. The moisture content is 
usually reduced to about 5% by weight. 
A standwich of webs or sheets can be made 

according to this invention. Thus, a core of 
material, which may have a substantially higher 
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8 
insulating value but relatively lower strength 
than is desired in the final board, can be made. 
External sheets or webs of greater strength can 
be produced, if desired, these being of lesser 
thickness than the core. The sheets can be laid 
One on top of the other prior to consolidating or 
preSSing them to produce the final board. 

It is also possible to produce a so-called ther 
moplastic board by this process. To do this the 
perlite is generally coated with as much asphalt 
as possible, is made into a slurry and formed 
into a board, mat or sheet, as previously de 
Scribed, and then, during or after drying, is sub 
jected to a high temperature consolidation under 
pressure conditions which will cause the asphalt 
to flow from the perlite into the surrounding 
Spaces. Instead of expanded perlite, other ex 
pandable volcanic glasses may be used, e. g. vol 
canic ash, tuff, pumicite, etc. 
The following examples are given to illustrate 

the process and the product but should not be 
construed as limiting the invention to the exact 
materials and conditions shown therein. 

Eacample I 
A board Was made by mixing expanded perlite 

Weighing 8 lb./cu. ft. and coated with an equal 
Weight of 220 F. melt point asphalt and passing 
a 30 mesh Screen, with pulped newsprint. The 
proportions were 70% coated perlite and 30% 
neWSprint calculated on a dry weight basis. Rosin 
size was added. A slurry of 1.85% solids in water 
Was kept Suspended by agitation and fed uni 
formly to a rotary vacuum filter, the web being 
removed as formed. Filtering rates were in 
creased as shown by the fact that the rate of 
board formation was nearly doubled that using 
pulped newsprint alone. The web was cut into 
lengths, and dried in a hot air oven, the time of 
drying being reduced to about two-thirds that 
required for a board of newsprint alone. 
The resulting expanded perlite board was 

strong, tough, of low thermal conductivity and 
had sound-proofing qualities. It could be sawed 
and cut to desired dimensions, and nailed in the 
usual way. It weighed about 950 lbs. per 1,000 
Square feet. 

Eacclimple II 
A mixture similar to Example I was made using 

bagasse fiber. Equal amounts of asphalt coated 
expanded perlite and fiber were used. A Strong, 
lightweight board was produced, having desir 
able heat and sound insulating properties. 

Eacample III 

A mixture such as Example I was made using 
rock Wool fibers. The resulting board Was fire 
resistant and strong. Mixtures of Vegetable fiber 
and inorganic fiber such as rock wool. glass wool, 
and asbestos wool are also useful. 
We claim as our invention: 
1. A consolidated asphalt-expanded perite 

Composition useful as a building board consisting 
essentially of fibers and asphalt-coated essentially 
cellular expanded perlite, said fibers comprising 
90-25% by weight of the composition and Said 
coated perlite comprising 10-75% by weight of 
the composition, Said perlite being less than 20 
mesh size, having a bulk density of 1-20 pounds 
per cubic foot, and being coated with 1-150 
pounds of asphalt per cubic foot of perlite, said 
asphalt melting at 100-2500 F, said aSphalt 
coated perlite being present as eSSentially discrete 
particles, the length of said fibers being not sub 
Stantially greater than 20 millimeters, the aver 
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age length of said fibers being substantially Number Nanne Date 
greater than the average diameter of the perlite 1904,087 Schacht ----------- Apr. 18, 1933 
particles. 1905,541 Wiener et al. ------- Apr. 25, 1933 

2. The product of claim 1 wherein the fibers 1925,584 Fisher ------------- Sept. 5, 1933 
are inorganic. 5 1978,923 Wiener et al. ------- Oct. 30, 1934 

3. The product of claim 1 wherein the fibers are 2,051,423 Schacht ----------- Aug. 18, 1936 
organic. 2,388,060 Hicks ------------- Oct. 30, 1945 

JACK MISCALL. 2,395.218 Gauthier ---------- Feb. 19, 1946 
CHESTER, E. RAHR, 2,501,698 Stecker ------------ Mar. 28, 1950 

10 2,501,962 Pierce ------------- Mar. 28, 1950 
REFERENCES CITED 2,542,721 Stafford ----------- Feb. 20, 1951 

The following references are of record in the OTHER REFERENCES 
file of this patent: University of Arizona, Bulletin, Vol. 15, No. 4, 

UNITED STATES PATENTS 15 page 35, October 1944. 
Number Name Date U. S. Bureau of Mines Information Circular 
1574,208 Shopneck ---------- Feb. 23, 1926 i7364, pages 1 to 8, August 1946. 
1825,869 Keller -------------- Oct. 6, 1931 

  




