
Patented Feb. 21, 1933 

UNITED STATES 

1,898,985 

PATENT OFFICE 
ROBERT M. DAY, OF CAMBRIDGE, MASSACHUSETTS, ASSIGNOR, TO DEWEY AND ALMY 

CHEMICAL COMPANY, OF CAMIBRIDGE, MASSACHUSETTS, A. CORPORATION OF MASSA 
CUSES 

RUBBER BONDED ASBESTOS AND MIETHOD OF MAKING 

No Drawing. 

This invention relates to a process for 
making rubber bonded asbestos articles. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

It has sometimes been proposed to add 
latex or other dispersions of rubber together 
with a colloid protective to an extremely di 
lute slurry of asbestos in a paper-making 
beater and thereafter to add a coagulant re 
agent for the dispersed rubber capable of 
overcoming the protective effect of the col 
loid protective whereby coagulation is in 
duced. Because of the great dilution, such 
coagulation results in the formation of rub 
ber aggregates which are subsequently 
caught by the fiber when the latter is as 
sembled on the screen of a usual paper 
making machine. This process is open to 
the serious objection that because of paper 
making requirements a thorough dispersion 
of the fiber is not permissible. It is “too 
slow' on the screen; but unless thoroughly 
dispersed the fiber tends to remain in un 
opened bundles. Furthermore, as the rub 
ber dispersion is irregularly coagulated, in 
the presence of a protective capable of pre 
venting coagulation by the asbestos, the fine 
ness of subdivision of the rubber in the dis 
persion is lost in the formation of relatively 
large aggregates with the result that the 
fibers are bonded by dispersed particles of 
coagulum which contact but a relatively 
small part of the total fiber surface. Where 
large amounts of bonding rubber may be 
used this objection is perhaps not so serious 
but in elements where the organic bonding 
constituent of the product should be a mini 
mum it may be of primary importance. 
There is the still further objection to this 
process which is perhaps the most serious 
of all and that is that the water-borne fibers 
deposited from the Water on the separating 
screen of a paper-making machine are inter 
locking in but two dimensions only and in 
one of these the interlock is usually rela 
tively less than the other, i. e., the longi 
tudinal interlock is usually greater than the 
transverse interlock. Such arrangement of 
fibers produces a sheet having a greater 
longitudinal than transverse tensile strength 
as well as the characteristic striations of 
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paper products. This striation or lamina 
tion is detrimental in several respects, among 
which may be mentioned the fact that stri 
ated fibrous material tends to split when 
subjected to bending strains, and surface 
fibers subjected to frictional strain resist 
this strain by reason of the bonding agent 
alone quite unsupported by fiber interlock 
with the underlying layers. 

Heretofore asbestos slurries containing 
protected latex have been wet cast or wet 
molded and the solidification of rubber pro 
duced by desiccation. This process is not 
only commercially impracticable because of 
the excessive time required to remove the 
Watery component from such masses of fiber 
by desiccation but because, as drying pro 
ceeds, the rubber tends to become concen 
trated at the surface. It has also been pro 
posed to add a coagulant to a mixture of 
protected latex and fibers and thereafter to 
give form to the shapeless mass of coagulated 
rubber bonding the fibers, by molding. This 
process is quite unsuited to the production of 
a uniform grainless texture material having 
high tensile strength because of the fact that 
it is traversed in all directions by the bound 
aries of the original masses of coagulated 
rubber and fiber. These boundaries consti 
tute cleavage lines at which the fibers stop 
and consequently represent lines of unrein 
forced rubber bond of obviously great weak 
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ness as compared to the fiber reinforced 
rubber. 

It is an object of this invention to pro 
duce a "molded' rubber bonded asbestos ar 
ticle which shall be free of the objectionable 
features above mentioned. It is a further 
object of this invention to produce a non 
woven sheet asbestos in which the fibers are 
not only randomly arranged in one plane 
but in which a large proportion of the fibers 
have a component normal to this plane, 
thereby eliminating striations within the 
sheet and producing a sheet having substan 
tially equal tensile strengths however meas 
ured in the plane of the major surfaces. 
And it is a further object of this invention 
to produce a rubber bonded asbestos article 
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in which substantially all of the free sur 
face of the fiber is covered by the rubber of 
the bond. Another object of the invention 
is to utilize very short asbestos fiber and to 
so disperse and open up this fiber that the 
maximum possible interlock is obtained 
whereby tensile strengths are obtainable 
which by heretofore practiced processes were achieved only by the use of relatively 
long and expensive fiber. 
The method of the invention in general comprises thoroughly wetting relatively 

short asbestos fiber with a water Solution of 
a dispersing agent and thereafter dispers 
ing, in the so-formed fiber slurry, pigments, 
fillers, and/or vulcanizing agents as desired 
and subsequently concentrating the fibers by 
mechanical extraction of the major part of 
the said watery solution without however 
permitting complete desiccation of the fiber 
and thereafter disseminating colloid par 
ticles of rubber throughout the so-formed 
wet fiber mass from a natural or artificial 
dispersion thereof containing a protective 
capable of protecting the said rubber dis 
persion from coagulation by the coagula 
tive influence of the asbestos fiber, and that 
of any other coagulant which may be pres 
ent, at room temperature but preferably 
nullifiable at elevated temperatures, -ap 
proximately the boiling point of water 
and sometimes but not always containing a 
potential coagulant ineffective in the pres 
ence of said protective at room temperature 
but capable of exerting a coagulative influ 
ence when the temperature is raised to a 
value such as the boiling point; and it fur 
ther consists in applying heat exteriorly of 
the mutual dispersion of fiber, rubber, vul 
canizing agents and pigments to raise the 
temperature to a value approximating the 
boiling point whereby the protective effect 
of the said protective is nullified and the 
coagulative influences are free to precipi 
tate the rubber upon the fiber while said 
fiber is held dispersed in a fortuitous ran 
dom arrangement which arrangement, in 
plane dimensions parallel to the major sur 
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faces, persists substantially unchanged in 
the final product. Thereafter the water 
constituent of the slurry is removed by sim 
ple desiccation or by partial extraction by 
pressure and the remainder removed by sub 
sequent desiccation in any convenient man 
ner. The dried assemblage of rubber treat 
ed randomly arranged interlocking fibers, 
thus obtained may be further compacted, 
as by passing the formed mass between pres 
sure rolls and subsequently modifying the 
form of the shaped mass, as for example 
from rectilinear to curvilinear contours as 
by molding or wrapping the mass about a 
cylinder, and vulcanizing in contact with a 
forming surface, (such as the cylinder as 

holds far too much water. 
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stated) all as more fully hereinafter de 
scribed and claimed. 
My process may be practised by several 

modes of operation so far as the prelimi 
nary mutual dispersions of fiber pigments 
and rubber are concerned but whatever the 
mode of preparation it is signalized by the 
fact that the fibers are assembled in a for 
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tuitous random arrangement in three di 
mensions, preferably while in a concentrat 
ed slurry and before coagulation or precipi-, 
tation of the rubber and in a forming con 
tainer and thereafter heated to cause coag 
ulation and precipitation of the rubber 
around the fibers without disturbances of 
the fiber relationship in the horizontal plane 
and limiting the change of relative position 
of the fibers to such change in their vertical 
component only, as may be produced by sub 
stantially vertical compression. 
Accordingly an essential of my invention 

resides in the proximate positioning of dis 
persed fibers in the presence of uncoagulated 
latex and thereafter coagulating the latex 
without disturbing the proximate relation 
ship of the fibers excepting only as the ver 
tical component of these fibers is reduced in 
angle towards the horizontal by compacting 
pressure. 

In the preferred embodiment of my in 
vention I disperse short asbestos fiber in a 
large amount of water containing a dispers 
ing agent. A concentration of three to five 
percent fiber will serve my purpose. Apa 
per maker's beating engine may be satisfac 
torily used or any other agitating device 
which admits of violent agitation of the fiber 
in the dispersing solution. The effect of a 
dispersing agent such as caustic soda is mi 
croscopically visible. Without the dispers- : 
ing agent the small fiber bundles cling to 
gether like the fibers in a wet shaving brush 
and tend to sink in water. Fibers thor 
oughly agitated in the presence of a suitable 
dispersing agent exhibit a marked change in 
appearance and "in feel', the mass appears 
slimy and feels unctuous and the fibers do 
not sink as rapidly nor do they form as com 
pact a layer. E. the miscroscope the 
change in appearance of these fibers due to 
the dispersing agent is very striking and at 
suitable magnifications it is observed that all 
the free tendrils of fiber tend to behave as 
though they were mutually repellent. Such 
an unctuous slurry is “slow as stated. It 
may not be readily handled in the usual 
paper-making apparatus as it tenaciously 

Even when at 
tempts are made to concentrate the slurry in 
a basket-type centrifuge it is found that 
after a layer of th to inds of an inch has 
been built up further deposition becomes 
very tedious if not substantially impossible. 
Water will not pass through the dense fiber 
structure resulting. 
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After the fiber is deemed to be thoroughly 
dispersed, which condition is readily observ 
able by reason of its slimy appearance and 
unctuous “feel”, such pigments and fillers 
may be added as fancy or expediency dic 
tate. Finely divided sulphur and zinc oxide 
may also be added in such amounts as to al 
low a satisfactory cure of the finished prod 
uct which will include rubber. The ratio of 
vulcanizing agents to the intended rubber 
inclusions will be clearly indicated to those 
skilled in the art by the characteristics de 
sired in the finished product. Where variant 
rubber ratios are used the vulcanizing agents 
may be varied accordingly. The finely di 
vided fillers and vulcanizing agents become 
adsorbed on the fiber surface or entrained in 
the reticulate fiber network and the mutual 
dispersion of fiber, pigments and vulcaniz 
ing agents may readily be concentrated by 
the removal of part of the suspending water 
without the entrainment by this water of 
these finely divided materials. 
water may be removed in any convenient 
manner such as a thickener or a pressure fil 

The moisture content is reduced 
until the mass loses its free mobility. . 
To this wet although non-fluid mass a 

water dispersion of rubber is added which 
may be either that naturally occurring dis 
persion known as rubber latex or an artifi 
cial dispersion. In any event a colloid pro 
tective is added to the rubber dispersion. 
Any of the well known protectives may be 
used although heat coagulable proteins are 
to be preferred, of which hemoglobin is per 
haps the most satisfactory. An addition of 
a small amount of zinc hydroxide or zinc 
oxide, added to the original slurry, will ex 
pedite later coagulation. Fifteen percentum 
of rubber taken on the weight of the fiber is 
a suitable ratio of bonding rubber to fiber, 
and the addition of rubber in this ratio and 
in the form of latex of normal concentra 
tion, i.e. 30 percent rubber, is enough to im 
part sufficient mobility to the wet fibers for 
my purpose. The mass thus formed has the 
appearance of a soft mud and may be readi 
ly poured into a receptacle. The receptacle 
may be subjected to a vibratory motion, or 
rapping impact, as distinguished from stir 
ring which assists in uniformly distributing 
the fibers within the container but without 
changing the indiscriminate, fortuitous ran 
dom arrangement thereof. Then, maintain 
ing the container in a horizontal plane, ap 
ply heat exteriorly. This may be accom 
plished in any convenient manner, prefer 
ably by running the container into a closed 
chamber and there subjecting it to steam. 
Agitation is avoided while heating and par 
ticularly the agitation that is produced by 
violent ebullition. After the mass has been 
raised to a temperature approximating the 
boiling point a marked change in consist 

The excess 
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ency results; the fiber now has more nearly 
the appearance of ordinary wet asbestos 
which has not been subjected to dispersion 
with the aid of dispersing agents. 

Furthermore, it will be noticed that clear 
water quite free from rubber tends to flow 
out of the so-formed mass indicating that all 
of the rubber has been coagulated within the 
fiber mass. Microscopic examination of the 
individual fibers clearly indicates that they 
are severally surrounded by rubber coagula. 
Given a sufficiency of rubber substantially 
all of the free surfaces of the fibers are 
covered with rubber. - 
Removal of the aqueous fluid remaining 

may be effected by desiccation. Preferably, 
however, as a preliminary step pressure is 
applied normal to the exposed surface which 
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displaces a large portion of the fluid by the 
resulting compaction of the fibers. It is fo 
be noted that this pressure applied in a di 
rection normal to the exposed surface does 
not change the relative position of the fibers 
lying parallel to the surface but does di 
minish the vertical component of the fibers 
lying at an angle thereto. A plunger of 
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slightly less area than the said exposed sur 
face may be used, thereby permitting the 
water to flow up and around the edges of the 
plunger and sometimes a screen, preferably 
of filter-type weave, may be interposed be 
tween either the upper or lower exposed sur 
faces, or both, and perforated pressure 
platens. It is obvious that many modifica 
tions in mode of operation will suggest them 
selves to those skilled in the art. However 
the prime requisite of any satisfactory means 
of partial diminution of one dimension of. 
the formed mass is that this operation avoids 
any substantial disturbance of the relative 
position of the fibers lying parallel to the 
exposed surface, i.e., normal to the direction 
of the compacting pressure. 
At this stage the mass has sufficient co 

herence, presumably due to the intimate in 
terlock or “felting' of the fibers, to exhibit 
a surprising “wet strength'. The mass may 
be turned out of the container in which it 
was formed and transferred to an appropri 
ate drying apparatus without the need of 
any edge support. Because of the “wet 
strength' justmentioned the mass may be 
subdivided as by cutting into commercially 
suitable units. Where trimming waste re 
sults this may be added to the next batch of 
fiber to be dispersed. Notwithstanding the 
adherent rubber it will be found that fiber 
treated as above will be almost as readily 
redispersed as before treatment. This is of 
advantage. 

Final desiccation may be accomplished in 
any convenient manner. However, the dry 
ing temperature should be maintained at a 
sufficient low value to avoid vulcanization of 
the rubber. The rubber, however, during 
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desiccation may be held at a temperature of 
150 F. without detriment. 
After the mass is dry it is subjected to 

pressure to reduce the remaining interstices 

1,898,085 
agitation thereof whereby said rubber is 
coagulated about said fibers while the rela 
tive position of said fibers is maintained 
substantially unchanged and thereafter re 

and to bring the rubber coagula and fiber moving the aqueous dispersing medium with 
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into contact whereby the rubber becomes 
welded into a continuous whole. This com 
pacting pressure should be applied in the 
same direction as that previously used to 
expel the major portion of the water and 
for the reasons stated ante. It may be ex 
pedient, however, to apply the final com 
pacting pressure by passing the dry mass 
between pressure rolls, particularly to effect 
a slight displacement of those fibers having 
a vertical component whereby greater flexi 
bility, in one direction at least, and density, 
may be imparted to the mass. 

E. may be accomplished in any 
convenient manner and a choice of a mode 
of operation suitable to the particular 
shaped finished product will be clearly in 
dicated to anyolue skilled in the art. 
The product of my invention is character 

ized by an almost entire absence of grain 
texture and further by the fact that it has 
almost exactly the same strength in all direc 
tions in the plane in which the fibers have 
suffered no change of relative position after 
precipitation of the rubber thereupon. It is 
further characterized by the fact that it will 
not split parallel to its major surfaces. It 
is thought that there is an intermesh of 
fibers extending at an angle to the surfaces 
down into and through the mass and that it 
is this angular interlock of fibers having a 
component normal to the said surfaces which 
accounts for the complete absence of stria 
tions parallel to the surfaces. 
Other modifications in mode of operation 

may suggest themselves to those skilled in 
the art but I do not wish to be limited ex 
cepting only as my invention is defined in 
the following claims. - 

I claim: 
1. The process of forming articles of rub 

ber bonded asbestos fibers which comprises 
heating a mutual dispersion of asbestos 
fibers and colloidal rubber particles in 
aqueous suspension, with a colloid protective 
without agitation thereof, whereby said rub 
ber is coagulated about said fibers while the 
relative position of said fibers is maintained substantially unchanged and thereafter re 
moving the aqueous dispersing medium with 
out substantially changing, in one plane at 
least, the relative position of said fibers and 
subsequently compacting the so-formed mass 
to effect the rubber bonding of the asbestos 
fibers thereof. 

2. The process of forming articles of rub 
ber bonded asbestos fibers which comprises 
heating a mutual dispersion of asbestos fibers 
and colloidal rubber particles in an aqueous 
solution of a colloid protective, without 

out substantially changing, in one plane at 
least, the relative position of said fibers 
and subsequently compacting the so-formed 
mass to effect the rubber bonding of the 
asbestos fibers thereof by pressure applied 
approximately normal to said plane. 

3. The process of forming articles of rub 
ber bonded asbestos fibers which comprises 
heating a mutual dispersion of asbestos 
fibers and colloidal rubber particles and vul 
canizing agents, in an aqueous solution of 
a colloid protective, without agitation there 
of, whereby said rubber is coagulated about 
said fibers while the relative position of said 
fibers is maintained substantially unchanged 
and after removing the aqueous dispersing 
medium without substantially changing, in 
one plane at least, the relative position of 
said fibers, and subsequently compacting the 
so-formed mass to effect the rubber bonding 
of the asbestos fibers thereof by pressure 
applied approximately normal to said plane 
and subjecting the same to heat, whereby 
the said rubber, bonding the asbestos fibers, 
is vulcanized. 

Signed by me at Cambridge, Massachu 
setts, this sixth day of June, 1930. 

ROBERT M. DAY. 
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