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My invention relates to felted fibrous sheet 
material and to methods of producing the same 
and relates particularly to products having im 
proved fire...resistant properties. 

Fibrous sheet-material, such as wallboard and 
the like, have been produced heretofore by the 
use of fibrous. materials and binders. However, 
when the fibrous material or the binder, or both, 
are of organic origin the sheet material is rela 
tively.inflammable, and does not withstand the 
fire, tests prescribed in many building codes. One 
particularly severe fire test is that referred to 
as the "crib.test,’ and described in the Proceed 
ings of the American Society for Festing Mate 
rials, vol. 41, page.238 (1941). According to this 
test pieces of the material, to be tested are ar 
ranged in spaced relation, and in successive tiers 
to form a crib or chimney-like arrangement and 
a Meeker burner is placed beneath the assem 
bly for a period of three minutes. On removal 
of the burner the material should cease to burn 
or glow within a prescribed time, generally, one 
minute or...less, . 
Numerous efforts have been made to render 

fibrous sheet materials fire, resistant by treating 
or impregnating the sheet with fire retarding 
agents such as aluminum sulfate, borax, ammo 
nium phosphate, or the like, However, in order 
for Such agents to be applied effectively and eco 
nomically to sheet material by impregnation or 
otherwise they must necessarily be soluble in 
water and they therefore tend to leach out of the 
finished product if it is exposed to the weather or 
to excess moisture. Moreover, such agents fre 
quently discolor or impair the physical proper 
ties of the product so that it cannot be suitably 
finished, sanded, painted or sized for receiving 
Wallpaper. . 
Those fibrous sheet materials in which inor 

ganic fibers and binders are employed, such as 
cement-asbestos or gypsum sheets, are fire re 
sistant but they are relatively heavy and are so 
hard and brittie that they cannot be readily se 
cured in place by 'ordinary nailing operations, 
Furthermore, such sheets are not generally 
adapted for use in the interior of buildings and 
cannot be sanded or polished to present an at 
tractive finish and do not lend themselves to 
decoration by the use of paint, wallpaper or the 
like, 
In accordance with my invention a new type 

of fire resistant sheet material is produced which 
is relatively light in weight, as compared with 
cement asbestos or gypsum sheets and prefer 
ably has a Specific gravity of Jess than 1.0 and 
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generally about 0.6 to 0.7. These products con 
tain fibrous materia which may be wholly or in 
large part composed of vegetable fibers and are 
further characterized by improved impact and 
tensile strength which permits easy nailing of 
the material in place, and by their ability to be 
finished, Sanded or machined to produce an at 
tractive finish and one capable of receiving and 
holding paint, wallpaper and other decorative 
laterials. 
These advantages are obtained by the use of a 

novel, type of fire resistant and fire suppressing 
binder for the fibrous material. As hereinafter 
described the principal active constituent of the 
binder is an amine type resin. In most instances 
the amine type resin is used in combination with 
a chlorinated resin and it is further found that 
by using a metal hydrate in combination with 
the resin, fire resistant properties of the finished 
product are materially increased. Moreover, the 
preferred method of producing fire resistant 
sheet material hereafter described serves to in 
sure substantially uniform distribution of the 
fire resistant agent throughout the product so 
that even though the surface of the sheet is re 
moved by sanding or finishing operations the 
product will retain its fire resistant qualities. 
One of the objects of my invention is to pro 

duce a novel type of fire resistant fibrous sheet 
material. 
Another object of my invention is to produce 

a fire resistant felted fibrous sheet containing 
a binder having an amine type resin as its prin 
cipal active constituent. 
A further object of my invention is to provide 

fire resistant sheet material wherein the fire re 
sisting agent is largely resinous in character and 
distributed Substantially uniformly throughout 
the product. 
Another object of my-invention is to provide a 

fire resistant sheet having a specific gravity less 
than 1.0. 
Another object of my invention is to provide 

novel methods for producing fire resistant fibrous 
products. 
These and other objects and features of my 

invention Will appear from the following descrip 
tion thereof in which typical products and meth 
ods are described for the purpose of indicating 
the nature of my invention, but without intend 
ing to limit the scope of the invention thereby. 
In producing products in accordance with my 

invention any suitable type of fibrous material may be employed and when producing a light 
Weight sheet part or all of the fibrous material 
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used is generally vegetable fiber, Such as neWS 
fiber. However, cotton fibers, cotton linters, wool 
and wood or rag fibers as well as asbestOS or 
mineral fibers may be employed. The fiber ent 
ployed in the product is generally equal in Weight 
to from about 40 to 60% by weight of the total 
composition, but these proportions may be varied 
considerably depending upon the type and 
weight of the sheet material or product desired. 
The principal active constituent of the binder 

employed in accordance with my invention is an 
amine type resin which preferably is employed in 
combination with a chlorinated resin and a metal 
hydrate such as aluminum hydrate. Among the 
amine resins which may be used are urea, di 
methylolu rea, monomethanolurea, urea-formal 
dehyde combinations, melamine, guanidine and 
the like. The urea resin may be prepared from 
dimethylolurea, and urea in equal molecular pro 
portions. In the alternative the urea resin may 
consist of molar equivalents of urea, and formal 
dehyde. The amine type resin is preferably in 
troduced into the product in the form of resin 
forming constituents whereby the resin is actu 
ally produced by polymerization of the constitu 
ents during the drying of the sheet fibrous com 
position. 
The amount of the binder present in the fin 

ished product generally equals from about 40 to 
60% by Weight of the finished product. At least 
one-third or more of the binder consists of amine 
resin so that the weight of the resin is equal to 
from 20 to 40% of the weight of the product. 
The nitrogen content of the binder is usually 
equal to about 7 to 15% of the weight of the prod 
uct. When using organic fibers in the product 
at least 25% by weight of the composition should 
be amine resin in order for the product to be 
Sufficiently fire resistant to cease burning or glow 
ing within one minute after removal of the burner 

- in carrying out the 'crib test' referred to above. 
In addition to the amine resin the binder 

preferably contains hydrated alumina and 
chlorinated resin. The latter constituents ma 
terially increase the effectiveness of the binder 
as a fire retarding agent and When such a 
chlorinated resin is used the amount of the amine 
type resin employed may generally be reduced. 
The hydrated alumina appears to catalyze the 
decomposition reaction of the amine resin on 
heating and serves to insure the formation of fire 
dampening fumes or fire Suppressing agents. The 
acid effect of the chlorinated resin in the prod 
uct appears to be overcome by the influence of or 
possibly by combination with, the amine type 
resin used and it seems probable that am 
monium chloride fumes are developed and serve 
as a fire. Suppressing agent on decomposition of 
the amine resin and the chlorinated resin in coin 
bination. However, I do not wish my invention 
to be limited by any particular theory of opera 
tion. 
The chlorinated resins which may be used may 

be chlorinated paraffins of varying chlorine con 
tent. Chlorinated diphenyl, polyvinyl chloride, 
chlorinated rubber and the like also may be used, 
although I prefer to employ chlorinated paraf 
fin having a relatively high chlorine content, 
say 70% chlorine. The amount of chlorinated 
resin employed in the composition may be varied 
considerably, but in view of the cost of such 
resins it is generally preferable to use as little 
of this resin as required to insure the desired 
fire resistant properties of the finished product. 
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4 
Ordinarily, this resin amounts to from about 4 
to 12% by weight of the product. 
The metal hydrate used is preferably alumi 

num hydrate and is used in varying amounts 
equal to from about 12 to 20% by weight of th 
finished product. - 
A typical product embodying my invention 

has the following composition: 
Per cent 

Fiber (news fiber)------------------------ 48 
Chlorinated paraffin (70% chlorine).-------- 5.5 
Urea resin-------------------------------- 30 
Aluminum hydrate------------------------ 6 
When produced as hereinafter described, the 

product is in the form of a felted fibrous sheet 
which ceases to burn or glow Within about 30 
seconds after removal of the burner in carrying 
out the “crib test.' The product has a specific 
gravity between 0.6 and 0.7 and it may be Sanded 
Ortooled to present a very attractive finish. Its 
tensile strength and modulus of rupture are high 
and the sheet possesses excellent nail holding 
properties and an impact resistance exceeding 
that of cement-asbestos sheets of like thickness. 
In producing products in accordance With my 

invention, various alternative methods may be 
employed. Thus, for example, chlorinated paraf 
fin and aluminum hydrate may be added to a 
fibrous pulp and the resulting mixture may be 
sheeted and dried after which the dried sheet 
may be impregnated with the amine type resin 
forming constituentS. Subsequent drying of the 
sheet serves to cause the resin forming constit 
uents to polymerize producing a fibrous sheet 
which is sufficiently fire resistant to withstand 
the "crib test' referred to above. 

In the preferred form of producing sheets in 
accordance with my invention the chlorinated 
resin and metal hydrate are mixed with the 
fibrous pulp. The material is then wet pressed 
until it contains not over about 60% of Water. 
The material is then redispersed in a Solution 
containing the amine resin forming constituents 
and is thereafter sheeted, pressed and dried. In 
this way, the fire resisting binder is distributed 
substantially uniformly througout the sheet and 
a strong fire resistant product is produced. 
In order to illustrate typical procedure in car 

rying out these methods, the following examples 
are cited: 

Eacample 1 
72 pounds of paper such as news print are 

mixed with 3600 pounds of water in a pulper and 
an emulsion containing 9 pounds of chlorinated 
paraffin (70% chlorine) are added together with 
24 pounds of aluminum hydrate. The pH value 
of the resulting mix is between 5 and 6 and the 
Solids content is about 2.8%. . . - - 

After thorough pulping, the mixture is passed 
to a thickener and to a dehydrator or press where 
the material is subjected to a pressure of about 
210 pounds per square inch or until it contains 
about 50% by weight of water. The liquid ex 
tracted is returned to the pulper to recover solids 
removed in the thickening and pressing opera 
tion. 
The wet pulp from the pressing operation is 

passed to a mixer where it is disintegrated and 
redispersed in 2895 lbs. of a Solution containing 
the resin forming chemicals so as to produce a 
batch of 3000 lbs. of mix containing 3A% of 
Solids. The solution is produced by adding 500 
lbs. of dimethylolurea and 450 lbs. of urea to 1945 
lbs. of water. The mixture is agitated thoroughly 
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and passed to sheet forming and pressing equip 
ment where the product is subjected to a pres 
Sure of 50 lbs. per Square inch. The product 
Weighs 288 lbs. and contains approximately 50% 
by weight of water, whereas approximately. 2700 
lbs. of the liquid pressed out of the sheet is re 
turned for use in the treatment of an additional 
batch of material. The pressed sheet is then 
passed to a drier where it is Subjected to tempera 
tures about 212° F. until the dry weight of the 
finished product is approximately 150 lbs. Dur 
ing the drying operation the resin forming con 
stituents added after redispersion of the material 
are caused to polymerize forming a urea, resin 
which is distributed with the chlorinated paraffin 
and hydrated alumina throughout the sheet. 
This product when subjected to the “crib test' 

described above ceases to fame or glow in leSS 
than 30 Seconds with a loss in Weight of leSS than 
30%. The product has a density of approxi 
mately 0.6, a tensile strength of 1000 to 1300 lbs. 
per square inch, a modulus of rupture of 1800 to 
1825 lbs per square inch and a water absorption 
of from 12 to 20%. The product may be Sanded 
ior tooled to present an attractive finished surface 
and possesses considerably greater resistance to 
impact than sheets of corresponding thickneSS 
formed of cement asbestos compositions. 

Eacample 2 

Instead of redispersing the thickened and de 
hydrated pulp containing the chlorinated paraffin 
and hydrated alumina as produced in Example i, 
the material may be sheeted and dried and there 
after impregnated with a solution of the amine 
resin forming constituents. For this purpose 150 
lbs. of a solution containing 95 lbs. of water, 29 
Ibs. of dimethylolurea, and 26 lbs. of urea, may be 
applied to the dried and pressed sheet in an in 
pregnator to produce a product having a wet 
weight of 250 lbs. This sheet may then be passed 
to a drier where it is subjected to temperatures 
above 212° F. whereby 107 Ibs. of water are evap 
orated and a finished product weighing 143 lbs. 
is produced. 
This product, like that previously described, 

withstands the “crib test' for resistance to con 
bustion and has a specific gravity between 0.6 and 
0.7 whereas it may be sanded or finished to pre 
sent a smooth attractive Surface. 

It will be apparent from the foregoing descrip 
tion that the composition of products embodying 
my invention may be varied considerably depend 
ing upon the properties and characteristics de 
sired in the finished product. It will also be ap 
parent that various modifications may be made 
in the method of producing products embodying 
my invention. In view thereof it should be under 
stood that the particular compositions and 
methods of procedure described above are in 
tended to be illustrative only and are not in 
tended to limit the scope of my invention. 

I claim: 
1. A fire-resistant felted fibrous sheet material 

containing from 40 to 60% by Weight of fiber, 
from 20 to 40% by weight of amine resin, from 4 
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6 
to 12% by weight of a chlorinated resin, and from 
12 to 20% by weight of hydrated alumina. 

2. A fire-resistant felted fibrous sheet material 
containing from 40 to 60% by weight of fiber, 
from 20 to 40% by Weight of amine resin, from 4 
to 12% by Weight of chlorinated resin, and from 
12 to 20% by Weight of hydrated alumina, said 
fiber being predominantly organic fiber and the 
Sheet material having a specific gravity not ex 
ceeding 1.0. 

3. A fire-resistant felted fibrous sheet material 
containing from 40 to 60% by weight of fiber, 
from 20 to 40% by Weight of urea resin, from 4 
to 12% by weight of chlorinated resin, and from 
12 to 20% by weight of hydrated alumina. 

4. A fire-resistant felted fibrous sheet material 
containing from 40 to 60% by weight of fiber, 
from 20 to 40% by weight of urea resin, from 4 
to 12% by Weight of chlorinated paraffin and 
from 12 to 20% by Weight of hydrated alumina. 

5. A fire-resistant felted fibrous sheet material 
having substantially the following composition: 

EPer cent 
Fibrous material------------------------- 48 
Amine resin----------------------------- 30 
Chlorinated resin.------------------------- 55 
Hydrated alumina------------------------ 16 

6. A fire-resistant felted fibrous sheet material 
having Substantially the following composition: 

Perce, 
Organic fibers---------------------------- 48 
Urea resin------------------------------- 30 
Chlorinated paraffin.-------------sale - as saw as 5.5 

Hydrated alumina------------------------ 16 
HUBERT LEOPOLD BECHER. 
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