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This invention relates to the deposition of 
rubber or rubberiike material alone or with other 
materials upon fibrous materials and relates es 
pecially to the manufacture of asbestos paper, 
milliooard, or other waterlaid asbestos fiber sheet 
containing rubber, or rubber and other materials, 
and the product of Said process. 

it is one purpose of this invention to improve 
upon the deposition of rubber upon fibrous ma 
terials such as mineral fiber in a process wherein 
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rubber latex contained in an aqueous pulp is 
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coagulated about and among fibers contained in 
the pulp. Purposes of this invention relate not 
Only to improving the process but also to improve 
ments in pulps containing rubl)er latex and in 
paper made from such pulps. A further purpose 
of this invention lies in the manufacture of paper 
containing rubber and/or waterproofing material. 
As an example of one use to which paper em 

bodying our invention may be put, reference is 
made to the utilization of asbestos paper in the 
automobile industry as heat-resistant gasket ma 
terial. Until comparatively recently, the auto 
mobile industry has used gaskets made from 
starch-bound asbestos paper encased in thin 
copper sheets. In addition to the copper 
sheathed type of gasket, a gasket has been used 
having a pronged sheet steel core upon each side 
of which is a sheet of asbestos paper. The prongs 
On the steel core are pressed into the paper and 
are clinched to the paper by pressure, making a 
composite steel-reinforced asbestos gasket hav 
ing no external sheet copper casing. Heretofore, 
Such gaskets have been made by impregnating 
asbestos paper With a material which hardens, 
and renders the asbestos paper as Water-, gaso 
line- and oil-resisting as possible and then, usual 
ly y giving the impregnated asbestos paper a 
s.t.iface coating of graphite. 

it is one of the advantages of this invention 
that asbestos paper may be made on a paper ma 
chine in the usual way which is capable of re 
sisting water, gasoline and oil and which, with 
out more treatment, can be used as gasket ma 
terial as by securing it to a steel core sheet to give 
a finished gasket, either with or without surfac 
ing with graphite. Thus, by using asbestos paper 
made according to our invention, gaskets, such 
as the steel cored type, can be made without 
the usual operations of handling, dipping, dry 
ing, baking and the like. 

Asbestos fiber without a binder does not form 
a strong sheet when felted and requires Some Sort 
of binder to make it sufficiently strong for use in 
gaskets and the like. Heretofore starch has been 
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commonly used as a binder. Starch gives the 
asbestos paper sufficient strength for many pur 
poses, So long as the paper is kept dry. However, 
when the paper is dampened with water, the 
Starch binder is softened so that there is pro 
nounced loss of strength in the paper. Ihis type 
of paper, even when dry, has very low fold en 
durance and tear resistance. Attempts to in 
prove asbestos paper elnploying starch as a binder 
by the addition of insoluble soaps, resins, sizes, 
etc., to make it waterproof, have not been suc 
ceSSful, as these substances for Sonnie reason affect 
the starch binder and result in a paper that is 
too weak for ordinary andling. 
Rubber latex has heretofore been suggested as 

a binder for asbestos paper. However, serious 
difficulties have been encountered heretofore in 

0 
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Successfully and economically incorporating the 
latex with asbestos fiber. 

Rubber latex according to present knowledge is 
believed to contain rubber suspended in an aque 
ous vehicle as microscopic globules. In the usual 
commercial product, the rubber content of the 
liquid is between about thirty-five per cent. and 
forty per cent., although concentrated lattices 
containing about sixty-five per cent. of rubber 
are also sold to some extent. The liquid is of a 
milky white color, and is stabilized and pre 
served for shipment usually by the addition of a 
Small amount of ammonia. The microscopic 
rubber particles are believed to carry a negative 
electric charge and are free to move about. The 
rubber particles coalesce or coagulate so as to 
form rubber clots upon the addition of acids, cer 
tain metallic ions, removal of water, neutraliza 
tion of electric charge, or the removal of natural 
ly-occurling stabilizing proteins. 
Asbestos fiber when mixed with latex causes 

immediate coagulation of the rubber in the latex 
with precipitation of the rubber in large irregu 
lar clots. Thus, if asbestos fiber is added to the 
latex, a plurality of large clots of rubber be 
comes mixed with the pulp of asbestos fiber and 
the rubber does not uniformly cover the asbestos 
fibers. If attempt is made to make a felted paper 
on a paper machine with the rubber in the clotted 
condition referred to, an unsatisfactory product 
is obtained which cannot be sold commercially 
due to its low Strength and due to the uneven 
distribution of the rubber in the form of clots or 
lumps in the paper with portions of asbestos fiber 
between the lumps carrying little or no rubber. 
While this invention is not limited by the 

theories which are advanced herein as to the 
reason for the precipitation of the rubber latex 
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2 
by the asbestos fiber, it is believed that the pre 
cipitation of the latex may be due to the fact 
that the asbestos carries a positive electric charge 
which neutralizes the negatively-charged rubber 
latex suspension, destroying its stability. The 
asbestos fiber is soluble in water to some extent 
and, due to the adsorbed moisture content of the 
fiber, there is a surface water film on the fibers 
carrying dissolved salts. The ions of these dis 
solved salts may disturb the equilibrium condi 
tion of the latex emulsions by reason of their 
electric charge or by precipitating certain sta 
bilizing substances in the latex. Moreover, the 
finely-divided talc or rock always associated with 
the asbestos fiber or the very fine asbestos fibers 
themselves, may also contribute to the coagula 
tion effect, since certain finely-divided Substances 
have this effect on latex, probably due to adsorp 
tion of stabilizing substances from the latex sus 
pension, on the great surface area of such finely 
divided Substances. 
Attempts have been made heretofore to over 

come the tendency of asbestos paper to cause the 
latex to precipitate in clots which result in a 
lumpy paper that is commercially unsatisfactory 
because of lack of unifornity. Thus it has been 
proposed to extract the asbestOS fiber with acid 
as by subjecting the asbestos. fiber to treatment 
with boiling dilute mineral acid. After the acid 
treatment, the fiber is washed and then treated 
With rubber latex. This treatment is disadvan 
tageous because cf the time and expense required 
for Washing the asbestos with acid and then 
washing the asbestos to free it from the acid. 
Moreover, the structure of the asbestos fiber is 
changed and weakened so as to reduce the 
strength of the paper made therefrom. The 
expense for equipment and reagents used in the 
extracting step is also disadvantageous. Also, if 
the latex is to be deposited on the asbestos fiber 
after the fibers have been washed with acid, 
chemical coagulants must be employed. The 
addition of chemical coagulants to the rubber 
latex is extremely disadvantageous due to the 
extreme care and excessively long time required 
to prevent local over-concentrations of the added 
reagent and formation of clots in the pulp. 
Moreover, the coagulant acts not only to coagul 
late the rubber on the fiber, but also to form 
coagula of rubber in the aqueous vehicle which 
are not firmly bonded to or intimately mixed with 
the fiber, and this is also disadvantageous. 

It has also been proposed to incorporate in the 
latex or in the asbestos pulp certain protectives 
Such as alkali and the like which prevent the as 
bestos fiber from causing the latex to coagulate 
and then coagulate the latex by the addition of 
chemical coagulating agents such as acids, alum, 
zinc sulphate and the like. The disadvantages 
of using chemical coagulants has been men 
tioned above. In this method of coagulating in 
the latex, that is by means of chemical coagul 
lants, the coagulating agent has to be added very 
slowly Over long periods of time such as about 
One and one-half hours to prevent the formation 
of clots of coagulated latex. In the last stages 
of Coagulation of the latex, the coagulating agents 
may have to be added practically drop by drop. 
The handling of acids and similar materials like 
wise is disadvantageous and even dangerous in 
Ordinary plant operation. Moreover, substances 
Such as alum are believed by rubber technolo 
gists to exercise an injurious effect on the rubber. 
Furthermore, mineral salts, acids and the like de 
crease the electrical insulation value of the re 

2,188,693. 
sulting material and involves an additional un 
economical step. 
Instead of adding all of the chemical coagul 

lating agent after the latex is added to the 
asbestos pulp, it has also been proposed to add 
some of the coagulating agent, such as alum, to 
the latex prior to the addition of the latex to the 
asbestos fiber, but this procedure does not elimi 
nate the disadvantages of using chemical coagul 
lants which have been referred to above. 

It has also been proposed heretofore to nix 
with latex a protective such as hemoglobin which 
acts as a protective when cold, but does not act 
as a protective when heated, and then heating 
the pulp so that the heat will coagulate the latex. 
It is apparent, however, that this procedure is 
likewise disadvantageous, as considerable time 
and excessive expense are required to heat the 
large volumes of aqueous mixture that are used in 
the manufacture of asbestos paper. 
As distinguished from methods of Cr ration 

which have heretofore been proposed, Oul inven 
tion provides a method whereby rubberized as 
bestos paper can be manufactured without exces 
sive handling of the latex or of the asbestos pulp 
and without the use of chemical coagulating 
agents which are disadvantageous for the reasons 
above mentioned. Moreover, according to our 
invention, the coagulation of the rubber is con 
ducted in such a manner that even unskilled 
laborers can successfully produce rubberized 
products of high quality. Furthermore, the time 
for performing the coagulation step is much 
shorter than in the operations which have been 
proposed heretofore. It is a still further advan 
tage of our invention that it lends itself admir 
ably to the formation of a felted asbestos sheet 
on a paper machine and without requiring special 
equipment. Any standard types of known appa 
ratus may be used in the practice of this inven 
tion. 

Illustrating our invention first in connection 
with the coagulation of rubber latex from an 
aqueous vehicle upon asbestos fibers, we have 
found that this can be successfully accomplished 
by first producing an aqueous pulp containing 
asbestos fiber, rubber latex and a protective such 
as bone glue, which protective, at concentrations 
of the materials comprised in the pulp, is effec 
tive to prevent the formation of clots of rubber 
in the pulp. Any coagulation that takes place in 
the pulp is retarded and controlled so that it 
does not result in undesirable formation of clots 
in the pulp. We have found that when Such a 
pulp is diluted as by the addition of substantial 
quantities of water, the effectiveness of the pro 
tective is decreased and that the coagulation of 
the rubber then takes place more rapidly. How 
ever, notwithstanding the increased rate of coag 
ulation, caused by dilution, the coagulation of 
rubber in the mixture is u?hiform about and 
among he asbestos fibers. Since the asbestos 
fiber itself exercises a coagulating effect upon 
the rubber latex, the rubber latex is coagulated 
on the fibers so as to be deposited about and 
among the fibers in firmly bonded relation 
thereto. When the coagulation is caused by 
dilution of the pulp, the deposition of the rubber 
is apparently more uniform and bonded better 
to the fibers as the resulting product has greater 
strength and decreased water absorption as com 
pared with asbestos papers prepared by coagula 
tion of latex by chemical coagulants. While the 
pulp is normally diluted with water, it is within 
the scope of this invention to dilute the pulp with 
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2,188,698 
other materials so as to decrease the effectiveness 
of the protective and cause the latex to be precipi 
tated in the pulp. 
For example, we have found that when rubber 

latex and asbestos fiber are mixed in proportion 
to produce a paper containing about 7.0 per cent. 
rubber, the coagulation of the rubber latex can 
be substantially prevented by the incorporation of 
about 2.0 per cent. of bone glue and about 3.0 per 
cent. of soda, ash on the weight of insoluble ma 
terial in the pulp when the proportion of insol 
uble material in the mixture to water is in the 
neighborhood of ten per cent. The water in the 
mixture will appear cloudy, indicating that all 
or most of the latex remains substantially unco 
agulated for a considerable period of time. Upon 
diluting the mixture to about five per cent., for 
example, we have found that the rate of coagul 
lation of the rubber increases considerably and 
that rubber coaguia are deposited on the asbestos 
fibers. Upon further diluting the mixture to 
about one per cent, the coagulation proceeds still 
more rapidly and the latex rubber is completely 
deposited as rubber coagula upon the asbestOS fl 
ber. While the accomplishment of uniforn, and 
Substantially complete coagulation of rubber la 
tex upon diluting an aqueous pulp containing as 
bestos fiber, rubber latex, and a protective which 
at the initial concentration of the pulp is effective 
to prevent the formation of clots in the pulp is 
unexpected, it is nevertheless an actual fact 
which has been demonstrated repeatedly in ex 
perimental Operation and actual manufacture of 
latex-bonded asbestos paper. 
The method of coagulation of rubber latex ac 

cording to our invention by diluting a mixture of 
asbestos fiber, rubber latex and a protective re 
quires no special care to be exercised by the oper 
ator. The latex can be added to the aqueous as 
bestos pulp containing a protective just as it is 
commercially sold on the market. The pulp 
merely has to be mixed to the extent that is re 
quired for making a relatively homogeneous mix 
ture of the materials comprised in the pulp. The 
dilution can be carried out immediately after uni 
form mixing is accomplished and results in a 
gradual and uniform deposition of the coagul 
lated rubber on the asbestos fibers. No excessive 
or expensive manipulation of the latex, either be 
fore or after the addition of the same to the as 
bestos fiber pulp; is required. Moreover, no time 
taking and expensive step wherein chemical coag 
ulating reagents are used is necessary nor are del 
eterious chemicals carried into the coagulated 
rubber. No time and expense for heating the mix 
has to be expended. 
As an illustration of one method of carrying 

out our invention, 1,600 pounds of 2X asbestos 
fiber and 1,000 pounds of 3X asbestos fiber are 
dumped into a beater containing 26,000 pounds of 
Water. The beater is operated so that the fibers 
are merely separated and distributed but not cut 
up. About sixty pounds of bone glue and about 
ninety pounds of soda ash are added to the as 
bestos fiber aqueous pulp. The latex is then add 
ed, the quantity of latex of any commercial con 
centration being added so that about 195 pounds 
of rubber is incorporated in the mixture. The 
mixture can be made in any beater of usual type, 
and mixing for only about ten minutes is all that 
is necessary to Secure a Substantially uniform dis 
tribution of the various materials in the pulp. 
The mixture as then made up will have about ten 
per cent. of insoluble materials in proportion to 
the Water which is present, and at this time and 

3 
concentration there is very little coagulation of 
the rubber latex and no formation of clots in the 
mass. Preferably the amount of protective that 
is used is equal to or slightly in excess of the 
amount required at the contentration of the ma 
terials in the pulp to overcome the coagulating 
tendency of other substances in the pulp includ 
ing the natural coagulating effect of the asbestos. 
The beater mixture made up as above described 

is now ready to be diluted and formed, for ex 
ample, into a felted sheet on a paper-making ma 
chine of usual type. The mixture from the beat 
er is taken to the storage chests for the paper 
making machines where it is slowly stirred and 
diluted to about five per cent. In the storage 
chests, substantially uniform and gradual coagul 
..lation takes place so that the rubber becomes uni 
formly deposited upon the asbestos fibers without 
formation of clots. Thus instead of attempting 
to destroy the natural coagulating effect of the 
asbestos fier, this coagulating effect is utilized 
by first counteracting it with a protective and 
then reducing the effectiveness of the protective 
by diluting the pulp. When the pulp is diluted, 
the protective probably exercises a decelerating 
effect which insures better and more uniform dep 
position of the rubber on the asbestos fibers. 
When the thin pulp in the storage chest is taken 
to the head box of the paper-making machine, it 
is still further diluted to about one per cent. at 
which dilution all of the remaining uncoagulated 
rubioer latex becomes coagulated and deposited 
On the asbestos fibers. We have found it ad 
vantageous to dilute the pulp so that the concen 
tration of undissolved substances in the mix is 
less than about 2%%, as more uniform and com 
plete coagulation of the rubber latex is thus se 
cured. The fibers bearing rubber deposited there 
on are then taken up on the paper-making cylin 
ders, screens, or felts, according to usual paper 
making operations and made into a water-laid 
feited web or paper. When the paper is formed 
and dried on the drying cylinders of the paper 
making machine, it is completed and no further 
operations are necessary except that in the case 
of thick sheets it is sometimes desirable to age the 
paper or dry it in a drying oven to complete the 
removal of the water therefron. 
While specific dilutions have been mentioned 

above, it is to be understood that these dilutions 
or concentrations of the aqueous pulp are given 
by Way of illustration. It is apparent that other 
dilutions or concentrations of the pulp can be 
employed which, as originally made up, are such 
that the protective is effective to prevent coagula 
tion of the rubber latex with the formation of 
clots in the pulp, but which upon being diluted 
causes the protective to become less effective with 
the result that the rubber latex is coagulated and 
deposited uniformly on the asbestos fibers. In 
general, the more concentrated the pulp the less 
protective has to be used in proportion to the as 
bestos fiber to prevent the asbestos fiber from 
coagulating the latex. The relative proportions of 
asbestos fiber and latex may also be varied de 
pending on the proportion of rubber to asbestos 
desired in the finished product, the protective be 
ing used in sufficient amount to prevent the for 
nation of clots of coagulated rubber in the pulp. 
Other materials may also be included in the pulp 
when their presence is desired in the finished 
paper. 
While a mixture of 2X and 3X asbestos fiber 

has been mentioned above, it is of course ap 
parent that any paper-making grade of asbestos 
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fiber may be used. The mixture above men 
tioned is advantageous as being economical and 
aS providing a combination of long fibers for 
giving strength to the finished paper and shorter 
fibers for filling the interstices in the felted fabric. 
This is advantageous in the production of a 
paper which has the combined properties of 
Strength and low porosity. Instead of ordinary 
asbestos fiber, other mineral fibers may also be 
used such as crocidolite, actinolite, mineral wool, 
and the like. 
A mixture of bone glue and soda ash has been 

found to be particularly effective as a protective 
for the rubber latex. Other animal glues such as 
flake glue, gelatine, hide glue, casein, etc., may 
also be used instead of bone glue, but bone glue 
is inexpensive and has been found to be at least 
as effective as the other equivalent substances 
just mentioned. Other protectives such as blood 
albumen, egg albumen and the like and synthetic 
protective colloids such as sulphonated oils and 
their Soaps, sulphonated higher fatty alcohols 
and the like, as well as saponin, may also be used 
but these substances are more expensive than 
bone glue and have been found to be somewhat 
less effective. The Soda ash mentioned above 
is of the commercial grade which is about ninety 
five per cent pure. Other alkalis, such as am 
monia and the caustic alkalis, may also be used 
but are somewhat more expensive, and less safe 
and less convenient to handle than soda ash. 
Such substances as the above are referred to 
herein as protectives for inhibiting the coagula 
tion of rubber latex. 
Glue may be used by itself without the presence 

of alkali, but alkali has been found to render the 
glue more effective as a protective for rubber 
latex. Alkalis could be used without the presence 
of other protectives, but with asbestos fiber rela 
tively large amounts of alkali would have to be 
used, So it is normally advantageous to use an 
alkali such as soda ash with colloidal protective 
agents such as bone glue and the like. 
While this invention has been described in con 

nection with the coagulation of rubber about and 
among asbestos fibers, it is apparent that this in 
vention may be also practiced in connection with 
the coagulation of rubber upon other fibers than 
asbestos fiber, e. g., vegetable and animal fiber. 
If Such fibers do not have a natural coagulating 
effect upon rubber latex analogous to that 
caused by asbestos fiber, then there can be mixed 
with the fiber pulp a coagulant which tends to 
coagulate the rubber latex such as certain mineral 
salts, metallic oxides, hydroxides, or acids, to 
gether with a protective which at the concentra 
tion of the materials in the pulp is effective to 
counteract the tendency of the coagullant to 
coagulate the rubber latex and deposit the latex 

70 

75 

on the fiber. When asbestos fiber is used, the 
fiber or material carried by the fiber actS as a 
coagulant for the rubber latex. This coagulant 
furnished by the asbestos fiber is ordinarily suffl 
cient to coagulate the latex and, according to our 
invention, the coagulant is first counteracted by 
a protective and then permitted to become opera 
tive to uniformly coagulate the rubber on the 
asbestos fibers by dilution of the aqueous pulp. 
It is apparent that added coagulant in addition 
to the coagulant normally afforded by the asbestos 
may be included in the pulp in practicing our 
invention, but usually this is not necessary or 
desirable. In the case of fibers other than as 
bestos fibers which do not naturally carry coagul 
lant for the rubber latex, coagulating material 

2,133,893 
can be included in the pulp from other sources. 
For example, to a pulp containing fiber which is 
Substantially free of coagulant, an amount of 
coagulant such as zinc sulphate, magnesium ox 
ide, or acetic acid may be added so that the pulp 
will have a tendency to coagulate rubber latex 
which is about the equivalent of that which a 
pulp would have if made up using asbestos fiber. 
The tendency of the coagulant to coagulate rub 
ber latex is then counteracted and retarded by a 
protective such as bone glue and an alkali so 
that when latex is added to the pulp, the latex 
Will not coagulate in lumps in the pulp. The 
pulp with added latex is then diluted so that the 
protective becomes less effective; and so that the 
latex coagulates more rapidly. But the coagul 
lation is uniform and the rubber is deposited uni 
formly about and among the fibers in the pulp. 
The fiber carrying the rubber can then be made 
into paper in the usual way. 
Above we have illustrated the practice of our 

invention whereby rubber latex alone is precipi 
tated or coagulated by diluting a pulp contain 
ing asbestos or other fibers, rubber latex and a 
protective which prior to dilution of the pulp 
prevents the coagulation of the latex in clots in 
the pulp. In many cases it is advantageous to 
practice our invention in the manufacture of 
paper containing a waterproofing material as well 
as the rubber latex. We have found that the 
Waterproofing material can be deposited on the 
fiber in a manner similar to that employed in 
the coagulation of the latex and preferably in 
conjunction with the coagulation of the latex, 

In the manufacture of asbestos paper contain 
ing Waterproofing material, an aqueous pulp can 
be made up as above described containing as 
bestos fiber, a protective and rubber latex and 
in addition containing emulsified waterproofing 
material together with an emulsifying agent to 
keep the waterproofing material in an emulsified 
state. At the concentration of the materials in 
the pulp, the asbestos fiber exerts a tendency to 
coagulate the rubber latex and to precipitate the 
emulsion of the waterproofing material, but this 
tendency is counteracted by the presence of the 
protective and the emulsifying agent So that 
neither the rubber nor the waterproofing ma 
terial is thrown down in the form of clots in the 
pulp. Upon dilution of the pulp by the addition 
of a material thereto which dilutes the pulp, the 
rubber latex is coagulated and the waterproofing 
material is precipitated uniformly throughout 
the pulp. Prior to the dilution of the pulp, the 
protective for the rubber latex and the emulsify 
ing agent for the emulsion of waterproofing ma 
terial are believed to exert in the pulp a con 
joint protective effect in inhibiting the coagula 
tion of the rubber latex and the precipitation of 
the waterproofing material. It is within the 
Scope of this invention, however, to utilize pro 
tective material which is specific to preventing 
the coagulation of the rubber latex together with 
an emulsifying agent which is specific to the pre 
vention of the precipitation of the waterproofing 
material or a single material which exercises 
both of these effects. In any such event, such 
materials or mixture thereof may be referred to 
as protective material in the pulp. 
While it is preferable to coagulate the rubber 

latex and to precipitate the waterproofing ma 
terial substantially simultaneously, this is not 
essential, as these operations may be performed 
separately upon diluting prepared pulps contain 
ing protective material within the principles of 
this invention. 
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By way of illustrating the manufacture of as 

bestos paper containing a waterproofing agent, 
reference may be had to the following example 
Wherein an aqueous asbestos pulp is prepared 
containing 1,600 lbs. of 2X asbestos fiber, 1,000 
lbs. 3X asbestos fiber, and 30,000 lbs. of water 
(3,600 gals.). Prior to the addition of protective 
agents and latex to the asbestos fiber, an emulsion 
is preferably separately made up containing 
emulsified Waterproofing material. The emul 
Sion of waterproofing material may be made up 
SO as to contain, for example, 150 lbs. of paraffin 
ennulsified with Water by means of an emulsify 
ing agent Such as 15 lbs. of soap chips and 40 
lbs. of silicate of soda of 42 Bé. Any commercial 
Sodium silicate may be used such as the com 
mercial 42 Be... product having a ratio of Na2O 
to SiO2 of 1 to 3.25. The protective agent, for the 
rubber latex may be added either to the emulsion 
of waterproofing agent or to the asbestos pulp. 
We have found it convenient when an emulsion 
of Waterproofing agent is produced to add the 
protective for the rubber latex to this emulsion. 
In making up the emulsion of Waterproofing 
agent, enough Water is first heated, as With 
Steam jets, to produce With the amount of paraf 
fin that is used a 20% to 50% parafin emulsion. 
In other words, for 150 lbs. of paraffin, the 
amount of Water that is used may be about 150 
ibs. to about 600 lbs. To the heated water, the 
bone gue and soda ash which later are employed 
as protective agents for the latex are first added 
while stirring the water as with a high Speed pro 
peller type agitator. The heating is meanwhile 
continued until the temperature reaches aiott, 
200 F. The heating is then discontinued and 
the paraffin which may be in the form of small 
pieces or neited is added to the not solution. 
The heat of the Water tends to melt the parafin 
if the parafii is added in a solid State. The 
paraffin cools the inixture to about 40 to 58 
F. The agitation of the mixture is continued 
and thereafter the silicate of soda and soap chips 
are incorporated in the emulsion tank. Stirring 
for a oi, ier to fifteen minutes produces an 
emulsion of desired characteristics. We have 
found that an emulsion of particularly desirable 
characteristics is produced wisei 3 portion that 
adheres to a stick inserted iii?o he aimulsion 
tank upon being allowed to cool cariot be Worked 
into a baii of paraffin by riching a Cld rolling be 
tween the fingers. 

The emulsion while preferally still warm 
enough to be above the meiting point of the 
paraffin is added to the pulp of the asbestOS fiber. 
No particular care has to be exercised at this 
step of the procedure. All that is required is 
that the paraffin emulsion be mixed substantially 
uniformly through the pulp of asbestos fiber. 
500 lbs. of latex, containing about 195 lbs. rubber, 
is then added to the pulp of asbestos fiber and 
mixed through eiber for about five to ten min 
lutes until the latex is also uniformly distributed 
with the asbestos fiber. 
The precipitation of both the latex and the 

emulsion at this stage of the operation is re 
tarded due to the presence of protective material 
in the mixture. Any precipitation that does take 
place is very gradual and uniform without the 
formation of objectionable clots of either rubber 
latex or paraffin and the pulp remains cloudy, 
indicating the presence of the uncoagulated latex 
and/or waterproofing material in the pulp. 
Upon passing the pulp. to the storage chests for 
a paper machine, the pulp is diluted to about 
five per cent., for example, and both the latex 

and the paraffin are to a considerable extent pre 
cipitated, but the precipitation is uniform and 
the particles of paraffin and rubber, tend to 
Strongly adhere to the asbestos fibers. Before 
the pulp is run on the paper machine, the mix 
ture is finally diluted to about one per cent. or 
less, at which dilution the precipitation of both 
the paraffin and the rubber latex is substantially 
complete. 
While in the above example it was stated that 

the emulsion of waterproofing material was add 
ed to the asbestos pulp prior to the latex, this is 
not essential, as the asbestos pulp can likewise 
be prepared by adding the protective for the lar 
tex to the asbestos pulp, then adding the latex, 
and finally adding the emulsified Waterproofing 
agent. Moreover, by successive diluting opera 
tions, the latex can be deposited on the fibers 
separately from the waterproofing agent and 
either before or after the deposition of the 
Waterproofing agent on the fiber, depending On 
the properties desired in the product. 
The finished paper nade according to Our in 

vention as described in the foregoing specific ex 
ample will contain about 88.5% asbestos fiber, 
about 5% paraffin, and about 6A% rubber, tor 
gether with traces of soluble ingredients which 
are present in the pulp. While this is an illustrar 
tion of a desirable type paper, it is apparent that 
the percentages of the Warious ingredients can be 
changed considerably. Thus the rubber may 
vary from about 3% to 50% and the asbestos 
fiber may vary from about 50% to 97%, As above 
described, no paraffin or equivalent, Waterproof 
ing material may be used at all or the percentage 
of this material ray oe increased from 0% to 
about 20% in the manufacture of desirable 
Waterproofed asbestos paperS. referably the 
rubber content varies from about 5% to about 
30%, the paraffin content, varies from about 3% 
to about 2%, and the asbestos Varies from about 
70% to 92%. The proportion of protective agent 
used is also adjusted according to the arounits 
of latex and paraffin in the product. 
The finished paper containing coagulated rub 

ber and paraffin is tough and flexible and does 
not crack when folded as ordinary asbestos an 
per does. It has high strength and is not greate 
ly affected by water, either cold or hot. In fact, . 
the paper may even be boiled in water for co 
siderable periods of time and after removal from 
tie boiling water and drying will de found to 
retain its characteristics only slightly impaired. 
The paper will not quickly disintegrate whe 
boiled in water as does ordinary asbestos paper. 
Specimens of paper produced as above described 
have been subjected to various tests, the results 
being indicated in the following table. 

Specimen. A Specimen B 

Tested Tested 
immedia inInedi- ASE ately ately 

Weight, pounds per 00 Sq. ft.--- 23.4 18.2 8, 2 
Caliper, inches----------------- ... 047 ,040 04 
Tensile strength, pounds per 
inch width, With------------- 4 35 40 
Across--------------------- 25 4.5 20 

Tear strength (Elmendorf), 
with grams------------------- 208 

AcroSS---------------- 256 
32 
6 

Mullen strength, pounds. 
Water absorption, percen 

A specimen of paper produced as above de 
scribed has also been tested for water, gasoline 

O 

5 

20 

25 

3. 

35 

s 

5. 

55 

60 

65 

O 

5 

  

Method of Coagulating Rubber upon Fibres (US Patent 2,133,693, 1938)
ACL Doc 23045 · Page 5 of 8

Published by AsbestosClaims.Law

asbestosclaims.law/library/23045/5

https://asbestosclaims.law/library/23045/5


0 

5 

20 

25 

30 

35 

70 

s 

6 
and oil absorption when applied to a steel core in 
the manufacture of steel core gaskets. The re 
sults of these tests are as follows: 

24 hour 
water 
absorp 
tion 

24 hour 
oil absorp 

tion 
24 hour gasoline 

absorption 

Percent 
8.3 

Percent 
8, 7 

Percent 
9.9 

In the foregoing tables, attention is called to 
the fact that allowing the paper to become thor 
oughly dried by standing thirty to sixty days 
decreases the water absorption to about 16-20%. 
The same results may be obtained by thoroughly 
drying the paper on the paper-making machine 
so that thin paper run over the machine and 
thoroughly dried is immediately very Water-re 
sistant, while thicker paper which still contains 
a small amount of moisture when removed from 
the paper-making machine has a water-absorp 
tion that decreases on exposure to air or on 
further drying in an oven. The asbestos sheet 
as it comes from a paper-making machine of 
usual type usually contains about 3.5% mois 
ture. When this residual moisture is removed, 
water-absorbing characteristics of the paper are 
decreased. 
The water-, gasoline- and oil-absorption of 

the new paper is relatively low. This is a very 
desirable characteristic of the new paper. In this 
respect, the new paper is even superior to other 
gasket materials made by impregnation and the 
application of coatings of various types. The 
absorption tests were made by soaking samples 
of gaskets in either water, gasoline or motor oil 
for twenty-four hours, wiping off the excess sur 
face liquid, weighing and then calculating the 
per cent. of liquid absorbed. It is to be under 
stood that the above given results of tests are 
in connection with only one embodiment of our 
invention and are not to be regarded as limiting 
the scope of this invention. 
The inclusion of paraffin or other waterproof 

ing agent in the paper is regarded as of advan 
tage so as to impart both waterproof and water 
repellent characteristics to the finished paper. 
Also the presence of the paraffin or other water 
proofing material during the deposition of the 
rubber latex on the asbestos fiber is believed to 
retard the coagulation of the rubber and result 
in a more uniform deposition of the rubber on 
the asbestos fiber. Paraffin has been mentioned 
as a specific example of a waterproofing material 
which may be used, as this material gives satis 
factory results and at the present time may be 
obtained at a relatively low price on the market. 
Other waxes or waxy, oily, or resinous materials 
Such as Montan wax, coumarone resin, stearin, 
rosin, linseed oil, tung oil and the like may also 
be used, but at the present time these water 
proofing materials are somewhat more expensive 
than parafin. Preferably the wax or other wa 
terproofing material should have a melting point 
which is relatively high, that is, about 100 F. 
The parafin used in the foregoing illustration has 
a melting point of about 120 F. to about 130 F. 
Synthetic wax like materials may also be used 
such as chlorinated naphthalene, chlorinated di 
phenyl, and the like. The chlorinated wax-like 
materials or halogenated waxes or wax-like ma 
terials, e. g., brominated, have the advantage of 
being fireproof, that is, they are not combustible 
under ordinary conditions. According to this in 

2,183,693 
vention, any suitable wax-like, resinous, oily, or 
fatty material, natural or artificial, may be em 
ployed as a waterproofing material by producing 
an emulsion of the material in the pulp in the 
presence of an emulsifying agent and then pre 
cipitating the waterproofing material by dilut 
ing the pulp to decrease the effectiveness of the 
emulsifying agent. 

In making the emulsion of waterproofing ma 
terial, mention has been made of the use of a 
mixture of sodium silicate and soap. Either one 
of these substances will make an emulsion of the 
waterproofing agent but the specific mixture of 

O 

Soap and sodium silicate has been found to make 
a better emulsion than either soap or Sodium sili 
cate alone. Other emulsifying agentS may be 
used Such as Sulphonated oils, and their Soaps, 
but such materials have to be used in greater 
quantities than the materials above mentioned 
and are also more' expensive. Other soluble sili 
cates than Sodium silicate, e. g., potassium sili 
cate, may also be used, but the other soluble sili 
cates are somewhat more expensive than sodium 
silicate. Any ordinary commercial Soluble Soap 
may be used, such as white and yellow flake Soaps. 
Preferably, starch is not used as an emulsifying 
agent for the waterproofing material, as starch 
is softened in water and is not desirable in a 
paper that is liable to become moistened. 

In preparing the emulsion, the temperature of 
the mixture is preferably kept above the melting 
point of the waterproofing agent that is used, 
although this is not absolutely essential after 
emulsification, if proper agitation is maintained 
to prevent the formation of clots of agglomerated 
paraffin. In the beater which contains the as 
bestos pulp, however, the temperature is prefer 
ably kept below the melting point of the water 
proofing agent. This is advantageous in that it 
has been found that the keeping of the tempera 
ture below the melting point of the waterproofing 
agent prevents the waterproofing agent, if its 
density is less than that of water, from rising to 
the surface and becoming separated from the 
fibers in the beater. 
The modification of our invention wherein rub 

ber and a waterproofing material are deposited 
on asbestos fiber, has been illustrated above. As 
with the case of coagulating rubber alone, this 
modification of our invention can be practiced 
in connection with other fibers than asbestos 
fiber by employing a coagulant or coagulants for 
the latex and emulsified material which is first 
counteracted by protective material and then, 
upon diluting the pulp, is permitted to become 
effective to coagulate the latex and precipitate 
the waterproofing material uniformly upon the 
fiber. 

In referring to latex herein, it is to be under 
stood that this term includes not only naturally 
occurring rubber lattices but also artificial dis 
persions of rubber in aqueous vehicles. It is also 
to be understood that this invention may be prac 
ticed with the inclusion of vulcanized rubber dis 
persed in aqueous vehicles or with the use of vul 
canizing compounds together with the rubber 
latex that is also used so as to produce an as 
bestos fiber sheet containing vulcanized rubber. 
For certain purposes, we have found that dis 
persions of synthetic rubber containing chlorine 
(referred to herein for purposes of brevity as 
chlorinated rubber) may be used, such synthetic 
rubber containing E. as incorporated in 
the new paper being insoluble in gasoline and 
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merized chloro-2-butadiene-1,3 (chloroprene) is 
regarded as the equivalent for such purpose as 
chlorinated natural rubber. Other halogenated 
(e. g. brominated) rubbers may also be used. 
Where gasket material is liable to become con 
tacted with gasoline and oil as well as with water, 
the Synthetic rubbers which are insoluble in gas 
oline and in oil are advantageous in the practice 
of our invention. Other materials than those 
above mentioned such as fillers and reinforcing 
pigments may, of course, also be incorporated in 
the aqueous pulps. 
The paper produced according to this inven 

tion has been found to be stronger and more 
waterproof than paper made by the utilization of 
coagulating agentS Such as alum, acetic and hy 
drochloric acids and the like for the purpose of 
producing coagulation of rubber and rubber latex 
mixed with the asbestos fiber. It is advantageous 
that the finished product produced according to 
our invention is substantially free of chemical 
coagulants such as acids, alum, heavy metal Salts 
and the like, as these materials are disadvan 
tageous because of being injurious to the rubber, 
impairing the electrical insulating properties of 
the paper and the like. 
of the rubber iatex as well as the Waterproofing 
material, where waterproofing material is used, 
can be readily accomplished so that there is no 
loss of rubber latex or waterproofing material 
according to our invention. 
By our invention, a product which is superior 

to the products produced heretofore is produced 
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by a process which requires less skilled labor, less 
total labor, less danger, less expense, and less time 
than processes utilized heretofore. While this 
invention has been described in connection with 
specific illustrations shown herein, it is under 
stood that this has been done merely for the 
purposes of illustration and that this invention is 
to be limited only by the scope of the following 
clains. 
We claim: 
1. A method of coagulating rubber upon min." 

eral fibers which comprises preparing air acqueous 
pulp containing rubber latex, mineral fibers 
which tend to coagulate said rubber latex, and a 
protective in effective amount at the concentra 
tion of materials comprised in said pulp of pre 
venting the coagulation of said rubber late: at 
a rate which resuits in the formation of clots in 
said pulp, and then adding sufficient Water to 
said pulp to substantially increase the rate of 
coagulation of said rubber late: thereby effect 
ing substantially uniform coagulation and depo 
sition of the rubber latex about and among the 
mineral fibers by said dilution of Said pulp with 
Water. 

2. A method of coagulating rubber upon as 
bestos fibers which comprises preparing an aque 
ous pulp containing asbestos fibers, rubber latex, 
and a protective which inhibits the coagulation of 
said latex, the concentrations of the materials in 
said pulp being such that said latex does not co 
agulate with the substantial formation of clots 
in said pulp, and then substantially diluting said 
protective therein by substantially increasing the 
total amount of said pulp without proportionally 
increasing the total amount of said protective 
therein and thereby cause coagulation of Said 
rubber about and among said asbestOS fiberS. 

3. A method of coagulating rubber upon a S 
bestos fibers which comprises preparing an aque 
ous pulp containing asbestos fibers, rubber latex, 
and a protective effective at the concentrations of 

The complete deposition 

7 
the materials comprised in said mix of preventing 
Substantial formation of clots of coagulated rub 
ber in said pulp, and then adding sufficient water 
to Said pulp to cause substantially complete and 
Substantially uniform coagulation of the rubber 
latex about and among the asbestos fibers by 
Said dilution of the pulp with Water. 

4. A method of coagulating rubber latex upon 
fibers which comprises preparing an aqueous pulp 
containing a major proportion of fiber, rubber 
latex, a coagulant tending to coagulate Said latex 
and a protective effective at the concentrations 
of the substances comprised in said pulp of sub 
stantially counteracting the tendency of said co 
agulant to coagulate said latex in the form of 
clots of coagulated rubber in said pulp, and then 
diluting said pulp with Water to a point at Which 
said protective is substantially less effective in 
counteracting the tendency of Said coagulant to 
coagulate said latex, thereby causing Said latex 
to coagulate substantially uniformly about and 
among said fibers. 

5. A method of coagulating rubber latex upon 
fibers which comprises preparing an aqueous pulp 
containing fiber, rubber latex, a coagulant tend 
ing to coagulate said rubber latex, and a protec 
tive effective at the concentrations of the Sub 
stances comprised in Said pulp of preventing the 
formation of clots of coagulated rubber in Said 
pulp, and then diluting said pulp with water to a 
point at which the effectiveness of Said protec 
tive is substantially decreased and the rubber 
latex in said pulp is substantially completely co 
agulated about and among Said fibers. 

6. In a method of coagulating rubber on as 
bestos abers, the steps comprising preparing a 
non-acid aqueous pulp containing asbestos fibers, 
Rubber latex, and a protective effective at the con 
centrations of the materials comprised in Said 
pulp of preventing sustantial formation of clots 
of coagulated rubbet in said pulp and then add 
ing water to said pulp until said pulp contains 
ess than about 2A2% of undissolved materials in 
proportion to Water thereby causing gradual, 
uniform coagulation and deposition of rubber 
about and among said askestos fiberS. 

a. In a method of making asbestos paper where 
in an aqueous pulp of asbestos fibers is formed 
into a Waterlaid felted paper on a paper-making 
cylinder, screen or felt, the StepS Which comprise 
making a non-acid aqueous pulp containing as 
bestos fibers, rubber latex and 8, protective in 
effective amount at the concentrations of the ma 
terials comprised in said pulp of preventing the 
substantial formation of rubber clots in-the pulp 
and then decreasing the concentration of Said 
non-acid pulp by at least about half by adding 
water thereto so as to substantially decrease the 
effectiveness of said protective thereby causing 
said rubber to be coagulated in said non-acid 
pulp uniformly about and among Said asbestos 
fibers prior to forming said pulp into Waterlaid 
felted paper. . 

8. A method of treating mineral fibers which 
comprises preparing a pulp containing mineral 

... fibers, rubber latex, emulsified waterproofing 
material, and protective material effective at the 
concentrations of the materials comprised in Said 
pulp of preventing the coagulation of said latex 
and the precipitation of said waterproofing ma 
terial as clots in said pulp, and then causing the 
uniform coagulation of said latex and precipita-, 
tion of said waterproofing material about and 
among said fibers by diluting said pulp with Water 
to a concentration at which said protective ma 
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terial is substantially less effective in preventing 
coagulation of said latex and precipitation of said 
waterproofing material than at said original con 
centration. 

9. A method of treating mineral fibers which 
comprises preparing a pulp containing mineral 
fibers, rubber latex, emulsified waterproofing ma 
teria), and protective material effective at the 
concentrations of the materials comprised in said 
pulp of preventing the coagulation of the rubber 
latex and precipitation of the waterproofing mal 
terial as clots in said pulp, and then diluting the 
pulp with water to cause substantially all of said 
rubber latex and said waterproofing material to 
become coagulated and precipitated about and 
among said mineral fibers. 

10. A method of treating fibers which com 
prises preparing a pulp containing fibers, rubber 
latex and emulsified waterproofing material, co 
agulant adapted to tend to coagulate said rubber 
latex and to precipitate said Waterproofing ma 
terial, and protective material effective to sub 
stantially counteract the tendency of said coag 
ulant to coagulate said rubber latex and precip 
itate said waterproofing material at the concen 
trations of the materials comprised in said pulp, 
and then adding sufficient Water to said pulp to 
cause coagulation of said rubber latex and pre 
cipitation of said waterproofing material by said 
dilution of said pulp with water, said protective 
being rendered substantially less effective by said 
dilution of said pulp to counteract the tendency 
of said coagulant to coagulate said rubber latex 
and to precipitate said waterproofing about and 
among said fibers. 

11. A method of treating fibers which com 
prises preparing a pulp containing fibers, rubber 
latex, emulsified waterproofing material, coagul 
lant adapted to tend to coagulate said rubber 
latex and to precipitate said waterproofing ma 
terdal, and protective material effective to coun 
teract the tendency of said coagulant material 
to coagulate said rubber latex and to precipitate 
said waterproofing material at the concentrations 
of the materials comprised in said pulp as clots 
in said pulp, and then diluting said pulp with 
water to cause substantially all of said rubber 
latex to become coagulated and substantially all 
of said Waterproofing material to become uni 
formly precipitated about and among said fibers. 

12. In a method of making waterlaid asbestos 
paper from an aqueous pulp of a concentration 
suitable for a paper-making operation, the step 
comprising preparing an aqueous pulp containing 
asbestos fiber, preparing an emulsion of a water 
proofling material stabilized by an emulsifying 
agent, adding the emulsion to said pulp, and add 
ing rubber latex to said pulp after a protective 
for said rubber latex has been included in said 

CO pulp, said pulp being non-acid and the COCen 

2,183,698 
tration of said pulp being higher than that de 
sired for said paper-making operation and said 
protective and said emulsifying agent at said 
concentration of Said pulp being effective to pre 
vent the formation of clots of coagulated rubber 
and precipitated waterproofing material in said 
pulp, and then diluting said non-acid pulp with 
water to desired concentration for said paper 
making operation, said protective and said emul 
sifying agent being rendered less effective by said 
dilution of said pulp so that Substantially all of 
said rubber latex and waterproofing material are 
substantially uniformly coagulated and precipi 
tated in said non-acid pulp about and among 
said asbestos fibers prior to the paper-making 
operation. 

13. In a method of making asbestos paper from 
an aqueous pulp, the steps comprising preparing 
an aqueous pulp containing asbestos fiber, rub 
ber latex, dispersed paraffin and protective ma 
terial, said protective material at the concentra 
tions of materials comprised in said pulp being 
effective to prevent the coagulation of the rubber 
latex and the precipitation of said paraffin in 
clots on the pulp, and then diluting the pulp with 
water so as to increase the rate of coagulation 
of Said latex and the rate of precipitation of said 
paraffin about and among the asbestos fibers of 
Said pulp. 

14. In a method of making rubberized water 
proofed asbestos fiber from an aqueous pulp con 
taining emulsified rubber latex, the steps com 
prising making an aqueous pulp of asbestos fiber, 
making an emulsion of waterproofing material at 
a temperature above the melting point of said 
waterproofing material and then adding emulsi 
fled waterproofing material to said pulp, said pulp 
being at a temperature below the melting point 
of Said waterproofing material to form an aque 
ous pulp containing the waterproofing material 
in emulsified condition, the said rubber latex be 
ing included in said pulp in emulsified condition, 
and thereafter diluting said pulp with water to 
coagulate said rubber latex and to precipitate 
said waterproofing material about and among 
the asbestos fibers in the pulp. 

15. In a method of making waterlaid asbestos 
fiber from an aqueous pulp, the steps comprising 
preparing a heated solution of bone glue and 
alkali in water, mixing wax with the Water and 
agitating the mixture, then adding soap and sol 
uble silicate to the mixture to produce an emul 
sion of Wax in Water, mixing asbestos fiber with 
water to form a pulp, mixing said emulsion with 
said pulp, then adding rubber latex to the pulp, 
and finally coagulating the latex and precipitat 
ing the Wax about and among the asbestos fibers 
in the pulp by diluting the pulp with water. 

HAROLD W. GREDER. 
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